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STIPULATIONS
It is stipulated by and among counsel

for the respective parties that the deposition

0of TADD HENSON, P.E., the Witness herein, called

by the Relators under the applicable Rules of
Civil Procedure may be taken at this time by the
notary pursuant to notice and by agreement; that
said deposition may be reduced to writing in
stenotypy by the notary, whose notes thereafter
may be transcribed out of the presence of the
witness; and that the proof of the official
character and qualification of the notary is

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

1 TADBD 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
1l the relators in the poner versus Logan lawsuit.
12 Have you ever had your deposition taken
i3 hefore?

14 A. No.

15 Q. oOkay. I'11l 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 guestion, I'1l do my best to

20 allow you to answer fully before moving on to nmy
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. 1Is that fair?

Professionaf Reporters, Inc. (6714} 460-5000 or (800} 229-0675
pric@priohio.com - www.prichio.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 Tike you to answer
10 that question first.
11 A. Sure.
12 Q. How long have you worked at Stantec?
éf” 13 A. I believe it's been about six years.
14 Six and a half. A Tittle over six.
15 0. And what's your current position at
16 Stantec?
i7 A. Senior associate.
18 Q. And what were you hired in as?
19 A. Wwhen I was -- I was hired, the company
20 was known as FMSM Engineers, Fuller, Mossbarger,
21 Scott & May Engineers. That was Tlater acquired.
22 I was hired, I believe, as project engineer -~
23 senior project engineer.
24 Q. What was your first position for the

Professional Reporters, Inc. (614) 460-5000 or {800) 229-0675
priddprichio.com - www.prichio.com




TADD HENSON, P.E.
APRIL 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 écquired by
9 Stantec. . i
10 Q. And so after they were acquired by
11 Stantec, your position was still senior project
12 engineer?
€i  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 Y, Y
22 MR. FUSONIE: And I only have two copies
23 but this 1is his affidavit, without the --
24 MS. WORLY: We'll share. That's fine.

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



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 N
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 Tlong have you been a licensed
17 professional engineer 1in 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, Inc. (614) 460-5000 or (800) 229-0675
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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. i
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?

é?; 13 A. Correct.
h 14 Q. Have you attempted to obtain a Ph.D.7?

15 A. No.
16 Q. oOutside of the current project for this
17 Tawsuit, 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 20017
23 A. Since 2001 -- the best I can recall, |
24 most work was prior to 2001L. There have been |

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

some since then.
Q. were you emploved while you were getting
.your master's degree?
A. Yes,

Q. And were you working at Fuller at the

A. No.

Q. Where were you working?

A. BBC&M Engineering.

Q. When you were obtaining your bachelor's
degree in civil engineering, did you work for
BBC&M at all during --

A, NO.

Q. -- that time frame?

what projects for ODNR did you work on
while at BBC&M?

A. Jackson Lake State Park is one that I
remember.

Q. And what role did you have for that
project?

A. I performed hydrology and hydraulic
calculations for a dam improvement.

Q. what hydrology and hydraulic modeling

did you use?

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

APRIL 29, 2010

A. It was a long time ago. I believe the
best I can recall would have been HEC-1 for
hydrology, and I believe dam break for
hydraulics.

Q. What's the next -- were there any other
projects for ODNR that you performed while at
BBC&M?

A. There may have been others., 1It's been a
while. I recall working on something 1in
Zanesville, another dam project, Zanesville
State Nursery Park Dam.

Q. Did you perform any hydrology or
hydraulic work for that?

A. Yes.

Q. Did you do any hydrology modeling?

A. The bhest I can reta}}, yes.

Q. Any hydraulic modeting?

A. I do not believe that included hydraulic
modeling.

Q. what hydrology model did you use?

A. That would have probably been HEC-1.

Q. What's the next project for ODNR you
recall working on?

A. I may have partialiy been involved 1in

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

10
i1
12
13
14
15
16
17
18
19
20
21
22
23

24

working on some Muskingum River lock and dam

projects, but I didn't have a large role in
that. No hydraulics or hydrology.

Q. oOkay. Wwhat's the next project you
recall working on for ODNR?

A. I don't recall any other ones.

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

to Fuller and Stantec just as Stantec?

A. Yes.

Q. How about since you joined Stantec, what
ODNR projects have you worked on?

A. Projects for ODNR? I was -- I do not
believe I've been -- we had a project for ODNR
called the Ssouth Fork Licking River project, but
I did not -- I might have done a couple little
things on that. It was not a major -- I did not

have a large role in that project.

Q. Wwhen did you start working on a project
at stantec that involved the Grand Lake
St. Mary's? i
A. Again, I'm horrible with dates, but if I
remember correctly, it would have been October
of 2009.

Q. Okay.

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

1 A. Fall of 2009.
2 Q. Were you aware of any ongoinhg 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,
éﬁ 13 with a representative of ODNR, as well as
B 14 counsel for the respondents in this case. I
15 have asked for those notes and they have not
16 heen provided to me today.
17 It's my understanding that the position
18 currently ObNR 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: oOur 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

notes reflect only Mr. Henson's role as a
consultant during the course of the deposition.
They have nothing to do with anything that
Mr. Hensonh used, not data, not facts, in
creating either his affidavit or his report, and
have no bearing whatsoever on the testimony or
the supplemental report that he's giving today.
However, let's see how the testimony develops
and perhaps we'll reconsider.
MR. FUSONIE: oOkay.

BY MR. FUSONIE:

Q. So the first time you've worked on a
project for ODNR related to the Grand Lake
St. Mary's was October, 2009, is that the best
of your recollection?

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

Q. 1Is that the project in which you are
here today talking -- testifying?

A. Yes.

Q. And it's the project in which you've
prepared -- you prepared a March 1 report?

Al Yes.

Q. And you prepared a supplemental report

dated today?

Professional Reporters, Inc. (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 0DOT?

5 A. The 0Ohio Department of Transportation?

6 Q. Right.

7 pid you do any projects for them?

8 A. I do not recall working on 0ODOT

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
(ff 13 exact date, in I bhelieve it was Lawrence County.

14 slope stabiiity projects where I assisted and we

15 were working for an ODOT district.

16 Q. Did yeu 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 Titigation?

22 A. No.

23 Q. In 2009, what percentage of your work

24 was for governmental entities?

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

APRIL 29, 2010

A. T would estimate 95 percent.

Q. How about 2008, would it be about the
same? .

A. It would be about the same.

Q. 2007, would it be about the same?

A. It would be, yes, about the same.

Q. Wwhen did you -- I'm not sure I asked
this. I apologize if I did. when did you join
Fuller Stantec?

A. I believe it was 2003.

Q. Has it been since 2003 consistently 95
percent of your time working for governmental
entities, approximately?

A. It can vary at any givenh time, but I'd
say rarely under 75 percent.

Q. Okay. Prior to october of 2009, had
you -- let me ask you this: when was the first
time you visited the Grand Lake st. Mary's?

A. For this project.

Q. No, I mean ever.

A. The first time I ever visited Grand Lake
st. Mary's was for this project.

qg. Okay. when was your first visit, then,

to the lake?

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

1 A. Again, if I recall correctly, it would H
2 have been the end of 2009. November.

3 Q. oOkay. Would your answer be the same as

4 far as the Beaver creek, that you had never

5 visually observed thé Beaver Creek in Mercer

6 County prior to the end of 20097

7 A. Yes. !
8 Q. would your answer be the same for the

9 wabash River 1in Mercer County, that you had
10 never visited the wabash River in Mercer County
11 prior to the end of 20097

12 A. Yes,

{?ﬁ 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. wWere you involved in that first contact?
22 A. No.

23 Q. Wwhat 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.FE.
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. Wwhat 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: oObjection 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. Wwhat 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 Sst. 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 1in
24 this lawsuit?

Professional Reporters, Inc. (614) 460-8000 or (800} 229-0675
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TADD HENSON, FP.E.

APRIL 29, 2010

A. I believe it's described in the report.

Q. oOkay. I want your answer to my question
as you sit here today.

A. Can we open up the report and I can read
it to you?

Q. Sure. Just so the record's clear,

Mr. Henson is opening a binder that he has come
here with, which is the -- is that the technical
report?

A. This is.

It was to perform hydrologic and
hydraulic analysis for the reach -- for the
Grand Lake st. Mary's, the spillway, and the
reach of Beaver Creek and wabash River to the
state line.

Q. oOkay. Did they also ask you to -- was
part of your project also to review work done by
Dr. Campbell?

A. Yes.

Q. And were you provided any documents to
review prepared by Dr. Campbell?

A. Yes.

Q. And do you have any knowledge as to

whether -- what documents were you provided to

Professional Reparters, Inc. (614) 460-5000 or (800} 228-0675
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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 l1itigations 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 bpr. campbell that are 1in
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

i9 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.
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TADD HENSON, P.E.

APRIL 29, 2010

Q. Are there any supplements to that
contract?

A. T am not involved in the contracting,
but to the best of my knowledge, yes, there
were,

Q. And you haven't come here as the Stantec
representative today with any of those?

Al Correct.

Q. Has Stantec invoiced either ODNR or the
Attorney General's office for any of its work
performed?

A. Yes.

Q. And you haven't come here today with any
of those invoices, have you?

A. NoO.

MR. FUSONIE: I'd ask for a copy of
those supplements and a copy of the invoices.

MS. WORLY: <¢Can I ask that you send us
an e-mail with regard to specifically those
documents that you want from us that you've not
yet received?

MR. FUSONIE: Sure. I would state that
he was served -- Mr. Henson specifically was

served with a subpoena for documents to be

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

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
5 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
i3 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 teasing 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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Q. Were you -- I want to turn -- at the
back of Exhibit D, there’s a Tab B. Do you see
that?

A. Yes.

Q. And then it's stated on the next page,
Appendix B, lake elevation data.

A. Yes.

Q. Were you ever provided Appendix B?

A. Yes,

Q. When were you provided Appendix B?

A. Again, I do not recall the exact date.
I do recall that Rachel Stelzer brought over a
copy of a Cb that had Appendix B on it to our
office.

Q. And do you know if she did that before
you signed your affidavit on March 1, 20097

A. Yes.

MS. WORLY: Off the record.

MR. FUSONIE: Sure.

(Discussion held off the record.)

MR. FUSONIE: We have his report on a
disk, which I'm trying to figure out the best
way to introduce it into the record. He's come

here with binders, which wiTl be a lot easier to

Professional Reporters, inc. (614) 460-5000 or (800) 229-0675
pri@priohio.com - vaww.priohic.com



TADD HENSON, P.E.
APRIL 29, 2010

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 -- 1I'11 dintroduce this as
4 his report, but use the binders to mostly ask
5 him questions.
6 MS. WORLY: Wwhy 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 1is his March 1, 2010 report is.
11 going to be difficy1t and may crash our computer
12 because of the mapping that's on this disk.
€j  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 1st, 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: oOkay. -

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 guestion.
10 MR. FUSONIE: oOkay.
11 BY MR. FUSONIE:
12 Q. Assuming that I am telling you the
13 truth, that this is a copy of your March 1st,
14 2010 report, as provided to me on March 1st,
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, 1is
22 it?
23 A. The modeling is not in the binders, you
24 are correct.
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And also, Table 2.5 of Report 1 has been
updated from what is on that.
0. And you haven't printed off a ﬁepy of
that update?
A. The updated table is in this binder.
Q. 1It's in which binder?
A. Right here.

MS. WORLY: (Indicating).

g. A1l right. 1I'm going to try to do this -

again.
==~

(Relators' Exhibit H marked.)

BY MR. FUSONIE:

g. Back on the record, Mr. Henson, I have
marked as Exhibit H what I am representing to
you is a copy of the report -- your report
attached to your affidavit, dated March 1st,
that I received on March 1st.

will you agree on the record, based on
my representation, that Exhibit H is the same as
your binders, except for that your binders do
not include your modeling data, and that you

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

A. Yes.

Q. . okay. A1l right. If you could turn to
your binder that's the discussion of results and
other analyses.

MS. WORLY: (Indicating).
THE WITNESS: ?hat would be the other
one, I believe.

Q. Would you agree with me that you looked
at 88 relator parcels?

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

Q. okay.

A. -- I looked at.

Q. If you turn to your map, 1mpacts to peak
flooding due to spiliway improvements for July,
2003 flood event.

A. Uh-huh.

Q. Are you there?

A. I'm there.

Q. You have parcel -- 1is this a map that
you prepared or you had someone prepare?

A. It was prepared under my direction, yes.

0. would you agree that the parcel legend

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 Tawsuit?

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 @. 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, Tet him finish his question
19 before you begin a answer. tLtet him finish an
20 answer before you start a question.
21 MR. FUSONIE: I will do my best. It's
22 getting Tong in the day for me.

23 Q. If you can turn, then, to 2.4.
24 A. TIs 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. A1l right. vYou 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 vears.
i1 Q. oOkay.
12 A. Or if you're talking probabilities, I
13 don't know what -- that's like -- yeah, I'11
14 just stay with that. Once every 15 years.
i5 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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increased duration of flooding during a l5-year
event; 1s that correct?

A. Correct.-

Q. would you agree with me that the parcels
listed in Table 1, because they have an
increased acreage, flooded during the 15-year
event, also have an increased duration of
flooding during the 15-year event?

A, Yes.

Q. Wwould you agree with me, then, that --
and T've -- that 61 out of the 88 parcels of
relators that you looked at have a longer
duration during a 15-year event?

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

Q. You have no reason to disagree with my
calculation?

A. If there's 68 --

MS. WORLY: Objection. Don't guess. If
you know, you know. If.not, you don't.

Q. You can count all of them for me if
you -- I was trying to speed things along.

A. If there's 68 parcels in Table 2, then
your previous statement is true.

MS. WORLY: Objection. I believe he
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1 stated there was 61.
2 THE WITNESS: 61.
3 MR. FUSONIE: I wasnh'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. But 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; 1is
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 I

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, T counted 20 parcels that have
10 increased acreage flooded during a hundred-year
11 event; is that correct?

12 A. Correct,

(i: 13 Q. Okay. Wwould you agree with me that in

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

15 name of Granger? {
i6 A. Correct. i
17 Q. There's no owner identified as Mary
18 Leone Powell?
19 A. Correct.
20 Q. There's no owner identified as oOpal
21 Post?
22 A. Correct.
23 Q. There's no owner identified as wayne
24 Doher?
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A,
Q.
Sheets?
A,
Q.
suhr, S-
Al
Q.
A.

Q. .
A

Q.
you've 1
have acr
correct?

A.

Q.
those pa
west of

A.
confirm.

Q.
your map

spillway

Correct.

There's no owner identified as buane

correct.

There's no owner identified as Rita
u-h-r?

Correct.

Nor Linda Linn, L-i-n-n?

correct.

Nor Dorothy Schroyer, S-c-h-r-o-y-e-r?
Correct.

okay. And then if you turn To Table 7,
dentified in Table 7 20 parcels that

es impacted by the new spillway; is that

correct.

And would you agree with me that none of
rcels that you've identified are near or
the confluence of the wabash and Beaver?

we would have to look at the map to

okay. Let's do that. tLet's turn To
showing impacts to peak flooding due to

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 didentified in Table 7 is the

7 Mmcbonough property, which, in your legend fof

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. l
14 (Pause 1in 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 1in proceedings.)
21 A. It would take a while for me to confirm
22 all those.

23 Q. Number 12 1is right there (indicating).
24 MR. COLE: Wwhich one is 377
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THE WITNESS: 37 is there (indicating).

A. To the -- yes, that should be the
furthest west property.

Q. On Table 77

A. On Table 7.

Q. Okay. Just so I'm clear about this map,
which is impacts on -- to peak flooding due to
the spillway 1improvements for the hundred-year
flood event, you have a yellow in the legend

that's indicated for increased flooding?

A. Uh-huh.
Q. And ~-- is that a yes?
A. Yes.

Q. And idncreased flooding is the flooding
that is due to the spillway improvements for the
hundred-year flood event?

A. Yes.

Q. oOkay. would you agree with me that
parcel 15 has yellow?

A. Yes.

Q. Would you agree with me that you did not
identify it on Table 77

A. Yes.

Q. Wwould you agree with me that Parcel 55

Frofessional Reporiers, inc. (614) 460-5000 or (800) 228-0675
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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 77
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. No.
12 Q. Wwould 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 77
17 A. No.
i8 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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has yellow?
A. It's hard to tell if that map's yellow.
g. If I -- you don't know for sure whether
that's yellow or not without me zooming in?
A. Correct.
Q. But it's possible that that's yellow?
MS. WORLY: oObjection.
If you know.
A. I don't know.
MR. FUSONIE: Can we zoom in on Parcel
87
Q. While she's doing that, did I ask about
66?7 I think I did, but just so the record's
clear, Parcel 66 has yelliow?
A. Yes.
Q. And you didn't didentify Parcel 66 on
Table 77
A. No.
Q. I'11 ask you about parcel 76. Would you
agree with me there's some yellow 1in Parcel 767
A Aga%n, it's hard to tell.
Q. I'm trying to find Parcel 60.
A. (Indicating).

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 bavid Granger, and the owner i
10 of 54 and 55 is Mary Leone pPowell and Larry
11 Pugsley, P-u-g-s-l1-e-y.

12 A. I do not see them in Table 4.
13 Q. And Parcel 66, which is owned by Duane
14 Sheets, vou do not have in Table 47
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 pavid
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Granger in Table 4, and your testimony under
oath is that Table 4 is still accurate?

A. Table 4 is based on elevations in the
model. When you map -- there's inherent
differences when you map using the GIS.

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

A. Table 7 is based on, as I recall, the
parcels identified in Table 1 and 4.

Q. Which don't include -- Table 4 does not
include properties by David Granger or Leone
powell or Duane Sheets?

(pause in proceedings.)

A. what was the last question?

Q. Table 4 does not include property by
pavid Granger or Leone Powell or Duane Sheets,
correct?

A. Correct.

Q. It's your -- your map, you would agree
with me -~ you've already agreed with me it
shows yellow, which is increased flooding by the
spillway, as your map represents, for parcel 15,
which is owned by pavid Granger, correct? David
Granger (indicating).

Al correct.
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1 g. 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 yeliow 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 Mr. Henson, we have zoomed 1in Parcel |
i1 Number 8, which I will represent to you we
12 zoomed in on your impacts to peak flooding due
€f  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. oOkay. And then we'll go to 76. Do you !
23 see the yellow in Parcel 767
24 A. Yes.

!
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Q. And I'11 represent to you that 76 1is
owned by Rita suhr, S-u-h-r. Would you agree
with me that in Table 4, you do not identify an
owner by the name of Rita Suhr?

A. Yes,

Q. We have zoomed in to Parcel 60. Do you
see the yellow in Parcel 607

A. Yes.

Q. And I'11l represent to you that the owner
of Parcel Number 60 is Dorothy Schroyer. Wwould
you agree with me that Table 4 does not identify

porothy Schroyer as an owner?

A. Correct, yes.

Q. So would you agree with me, then, that
your map impacts the peak flooding due to the
spillway improvements for hundred-year flood
event shows that there has been an impact to
properties near the confluence of the wabash and
Beaver Creek?

A. I agree that the map shows yellow.

Q. Okay.

A. Yes,

Q. And this is a Stantec map?

A. Yes, i
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Q. It was generated either by you or under
your supervision, correct?

A. Correct.

Q. And this map is attached to your
affidavit?

A. Correct.

Q. And your affidavit is an under-oath
document.

A. Correct.

Q. I'11 let you fold this back
(indicating).

Actually, there's one more. 36.

Mr. Henson, we've zoomed in on Parcel
Number 36. Would you agree with me that there
is some yellow in Parcel Number 367

A. There is one pixel of yellow on Parcel
Number 36.

Q. okay. And I'1l represent to you that
the owner of Parcel Number 36 is Linda Linn and
Lee Fennig. Would you agree with me that Table
Number 4 does not identify as an owner either
Linda Linn or Lee Fennig, F-e-n-n-i-g?

A. Agree.

Q. oOkay. Do you know what the -- let me
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ask you this: When you prepared your report on
March 1, 2010, prior to that date, did you know
what the lake elevation was on July 2nd, 20037

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

Q. Were you aware of a rain event in Tlate
June of 2003 before you signed your affidavit on
March 1, 20107

A. In late June --

Q. Uh-huh.

A. ~-- of 20037

Q. Yes.

A I could not say I was aware of that.

Q. okay. Now, for your report in this
case, you used the HEC-HMS modeling for
hydrology?

A. Correct.

Q. And I beljeve you testified before that
you had used it some before this project; fis
that correct?

A. That's correct.

Q. Had you ever used it to submit a
floodplain model to FEMA?

AL Yes.
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Q. When did you do that?

A. Onh numerous occasions.

Q. which floodplain models -- or which
floodplains did you submit a model for?

A. A few that come to mind offhand were --
are stark County, Ohio, Dawson County, Nebraska.
I'm sure there are others. I don't recall any
right now.

Q. oOkay. Do you remember -- for the one
for stark County, do you remember what hydraulic
modeling accompanied the hydrology model?

A. Yes,

Q. Wwhat was 1t?

A. HEC-RAS.

Q. And what mode of HEC-RAS?

A. Can you clarify?

Q. Wwas it submitted in steady mode?

A. It was a steady flow analysis.

Q. How about the Dawson County, Nebraska

one, do you remember the hydraulic model that
was used?

A. Yes.

Q. And what was 1it?

A. FLO-2D.
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A,

Q.
unsteady flow analysis?

A.

Q.
model to FEMA that included a HEC-RAS hydraulic
model that was an unsteady one-dimensional?

A.

Q.
me that HEC-HMS has a number of alternative
procedures and settings?

A

Q.
selection and use of HEC-HMS requires a high
Tevel of hydraulic expertise --

Al

was that a steady flow analysis?

NO.

pid it have a steady flow component?
NoO.

what type of flow analysis was it?
unsteady two-dimensional flow.

okay. sSo it wasn't a single-dimensional

correct.

Have you ever submitted a floodplain

Not to FEMA that I recall.

okay. Wwould you, Mr. Henson, agree with

Yes.

would you agree with me that the proper

Yes.
-- hydrologic, I mean, expertise?
Yes.

The HEC-HMS model that you prepared for
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ODNR in this case, did you calibrate it using
the stream flow gage at the Linn Grove gage
station on the Wabash River?

A NO.

Q. Am I correct that your HEC-HMS model for
this -~ for your report was not in continuous
simulation mode?

A. Correct.

q. And for the loss method you used, it was
the soil Conservation Service loss method?

A. Correct.

Q. Is one other option the soil moisture
accounting method?

A. I believe that's an option.

Q. And is Green-Ampt a recognized option?

A. Yes.

Q. For the ScS method, is the Toss the same
whether there's -- whether the rainfall occurs
in one hour or one day?

MS. WORLY: Objection; compound.
why don't you break it up.

Q. For the scs method, is the Toss the same
for one hour of rainfall as it is for one day of

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 1in one
5 hour or one day?

6 A. It depends on the amount of rainfall.

7 Q. Yes. So for some rainfall amounts, the i
8 loss is the same for one hour as it is for one
9 day? Am I correct on that? i
10 A. Correct. The initial abstraction could
11 be the same for -- in certain cases, for a one
12 day and one --

{f_ 13 Q. oOne hour?
h 14 A. -- one hour.

15 Q. Am I correct that the units hydrograph
i6 method you used is the 5CS 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. IXI'm sorry. Unit hydrograph method.

22 A. Yes,
23 Q. Are you familiar with the two-parameter
24 Cltark'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. 1Is 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. Tn 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, 1is
15 the scs unit hydrograph method a one-parameter
16 hydrograph technique?
17 A, No.
18 Q. How 1is 1t not a one-parameter hydrograph
19 technique?
20 A. Tt 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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Q. okay. Am I correct that for your
HEC-HMS model in this matter, there were only
four subwatersheds used?

A. That is incorrect.

Q. So there were -- let me ~-- T take that
back. {
For the flow into the Grand take
st. Mary's in your report, there were only four

subwatersheds?

A. Correct. Four subwatersheds in the
Grand Lake St. Mary's.

Q. Am I correct that you used the TR-55
approach to calculate subwatershed concentration
times?

A. Correct.

Q. Are you aware that that's not an
appropriate method to use for wide-open fields
with sheet flow routes longer than 300 feet?

A. That is not the case here. The first
300 feet is assumed sheet flow. The next
portion is assumed shallow concentrated flow.
And then once it gets into a river or channel,
channel flow. So it contains all three of those

components.
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Q. My question was: Are you aware that
it's not appropriate to use the TR-55 method for
wide-open fields with sheet flow routes Tonger
than 300 feet?

A. I am aware that longer than -- sheet
flow should not be used longer than 300 feet,
correct.

Q. In fact, they shouldn't be used longer
than 100 feet; am I correct?

A. Best I recall -- I don't remember -- I
do not recall right now whether the TR-55
guidance uses 100 or 300 feet as the sheet Tlow.

Q. oOkay.

MR. FUSONIE: I'm at a change fin
subject. Now would be an okay time for a break
if people want a five-minute stretch break.

MS. WORLY: Okay.

(Recess taken.)

BY MR, FUSONIE:

Q. Mr. Henson, back on the record, I'm
going to move on to asking you about your
hydraulic model that you used. You used
HEC-RAS, correct?

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

A. Correct.

Q. And was that one-dimensional unsteady -
mode?

A. Yes.

Q. Are you familiar with the program
CHECK-RAS?

A. Yes.

Q. would you agree with me that that's a
quality assurance program?

A. Yes.

Q. Do you agree that CHECK-RAS can be used
to quality check HEC-RAS 1in steady mode?

A. Yes.

Q. Do you agree with me that CHECK-RAS
cannot be used to quality check HEC-RAS 1in
unsteady mode?

A. That's my understanding.

Q. oOkay. wWould you agree with me 1in
HEC-RAS, that a hydrograph is required for each
tributary to the waterway being modeled?

MS. WORLY: Objection. Do you want to
talk in terms of this particular study, or in

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

A. Every single tributary does not always
need a separate hydrograph.

Q. That's your testimony, generally?

A. Correct.

Q. And for the -- did you, for each
tributary to the Beaver Creek, prepare a
hydrograph?

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

Q. Okay. The hydrographs for tributaries,
does the data come from, in this example,
HEC-HMS?

A. Yes.

Q. oOkay. 1In HEC-RAS used in unsteady mode,
does that show discharge attenuating in a
downstream direction?

A. It potentially could, yes.

Q. And could that then result in -- well,
I'm sorry. Does that attenuation result, in
part, from the loss of water to floodplain
storage?

A. In part, yes.

Q. Did ODNR provide you with the rating

F
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i 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 1is 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 Tawsuit, Hartman and warns.
13 Q. Doyle Hartman, does that sound familiar?
14 A. Yes.

15 Q. Wwas 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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Q. oOkay.

A. One -- the revised report that we
brought today actually updates those rating
curves for the o1d spillway.

Q. But not for the new spilliway?

A. The new spillway uses the same -- the
March 1st report.

o. okay. What was the weir coefficient for
the old spillway used in the March 1 report?

A. I did not -- because we used information
that was taken and accepted during previous
studies, we did not recalculate it.

Q. So your testimony is Stantec did not
change the weir coefficient for the old
spillway, it just used what was provided to it
by ODNR?

A. On the March 1st report, I believe there
was a data entry error on the -- when we
converted -- for both reports, we converted
everything from NGvD 29, which is the
national -- it's a datum, to NAVD 88. And as I
was reviewing stuff earlier this week, I noted
that when that conversion was done for the old

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

A. The rating curve was incorrect.

Q. was part of the reason the rating curve
was incorrect was that the weir coefficient was
wrong?

A. No. I helieve it was just data entry
error. Just the numbers were typed in wrong.

Q. Did it result in a different weir
coefficient than what had been provided to you
by ODNR?

A. ODNR did not provide a weir coefficient.
ODNR provided a rating curve.

Q. oOkay.

A. The weir coefficient is part of what you
use to get a rating curve.

Q. okay. Do you know what weir coefficient
was used to get to the rating curve for the old
spillway by Doyle Hartman?

A. I do not know. I know that it varied
with depth.

Q. Do you know, what was the weir
coefficient you used for your April 29th
supplemental report to get to your new rating

curve?
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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 recollection, 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 1lst, 2010 report, your -- the

8 calculated weir coefficient for the old spiliway
9 was not higher than the value previously used by |
10 ODNR?
11 A. No. My testimony is that for the March
12 1st report, the rating curve was entered 1into
i3 HMS dincorrectly. 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 1lst, 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'11
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. FUSONIE: That has not been asked
2 and answered -- that has not been answered.

3 MS. WORLY: 1If you can answer it, go

4 ahead.

5 A. There is no weir coefficient entered

6 into the model. 3Just a rating curve. The

7 rating curve was not entered correctly in the
8 mMarch 1lst modeling.

9 @. 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

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



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

TADD HENSON, P.E.
APRIL 29, 2010

document that you have provided to me here

today?
A. No.
Q. And it's -- I know you said which

portion of the technical background has been
updated. Can you remind me?

A. The HEC-HMS and HEC-RAS modeling, and
Table 2.5.

Q. To the technical report?

“A. To the technical report,

Q. oOkay. Could I see your binder for a
moment to compare it with the previous version?

Am I correct, then, that the new Table

2.5 shows for each event, a lower discharge for
the old spillway than what was in the previous
version of your report?

A. That is correct. I believe by 5 to --
on the order of 5 to 7 cubic feet per second.

Q. Looks Tike for -- 1'11 give this back to
you. It Tooks Tike it is 5 to 9.

A. 5 to 9, sure.

Q. I'11 let you look at that and tell me

whether you --

A. That sounds correct.

Professional Reporters, Inc. (614) 460-5000 or (800) 228-0675
pridhpriofiio.com - www.priohic.com

60



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

TADD HENSON, P.E.

APRIL 29, 2010

Q. Do you agree with that, that's 5 to 97

A. Yes.

Q. So there is now a greater disparity
between the discharge occurring from the new
spillway versus the old spiliway?

A. By 5 to 9 c¢Fs, which when run through
the hydraulic model, has a maximum impact of a
quarter of an inch (indicating).

Q. oOkay. Let me first start with the
difference between the two spillways, as far as
the discharge has increased, correct?

-A. Correct.

Q. And you're saying that it is a --
through the hydraulic model, there’'s a maximum
impact of a quarter of an inch. Quarter of --
what do you mean by quarter of an inch?

A. I mean if you had an inch and took a
quarter of it, that would be a quarter of an
inch (indicating).

Q. Quarter of an inch as to the elevation
Tevel?

A. Of the maximum -- of the peak flood
elevation.

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

the impacts to peak flooding due to spillway "
improvements for the hundred~yeaf flood event
using the updated discharge? ‘

A. The mapping was not updated. l

Q. oOkay.

A. Because that quarter of an inch does not
show up at map scale, or is not significant. "

Q. According to you. You made that
decision that it wasn't significant?

A, Yes.

Q. okay. Am I correct that you have not
run -~- you have not determined a peak spillway

flow for the old spillway if the old spillway

had been in place for the July, 2003 event?

A. I don't believe it was reported. I do
recall making a run in the models.

Q. And what do you recall about the peak
spililway flow using the old spillway?

A. I would have to go back and Took at the

results.
Q. Wwhat type of document do you have that
reflects that?

A. The modeling that was provided.
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Q. The modeling that was provided to me, to
vorys, has a run showing the July, 2003 event
with the old spillway in place?

A. I would have to double check that to
verify.

Q. But you remember doing such a run?

A. Yes.

MR. FUSONIE: I don't believe we got

that. 1I'11 have to confirm that.

MS. WORLY: Confirm.

MR. FUSONIE: It might be faster for
Mr. Henson to confirm it. But if we didn't get
it, I would ask for that run.

MS. WORLY: If you don't have it, put it
in your e-mail.

MR, FUSONIE: well, I'1T1 make a request
that he confirm from his end, as well.

MR. COLE: we'll check with him.

MR. FUSONIE: Thanks.
BY MR. FUSONIE:

Q. Do you remember that it was lower than

the peak spiliway flow from the new spilliway for
the July, 2003 event?

A. Yes, I do remember,
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1 Q. Is it -- you have -- for a hundred-year
2 event and 15-year event, your mapping does show
3 that.there is increased acreage flooded with the
4 new spillway; is that correct?
5 A. That's correct.
6 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
o correct?
10 A. 240-year rainfall.
11 Q. Rainfall event, that's fine. I was
12 going to get to that.
éff 13 A rainfall event and a flood event are
N 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 n
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i 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 July, 2003

5 event with the old spiliway in place, it is

6 Tikely there would have been Tess acreage

7 flooded near the dam.

8 Q. oOkay. 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 1I'd
13 rather use the updated one.

14 I'm going to ask you this question and
15 then 1'11 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,

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



66

TADD HENSON, P.E.
APRIL 29, 2010

1 hundred-year event with the old spiliway 1in
2 place? u
3 A. Agree.
4 Q. would you similarly agree that the
5 24-hour, 1l5-year event with the new spillway in
6 place has a higher peak spiliway flow than the
7 96-hour, hundred-year event with the old
8 spiliway 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,
6%  13 hundred-year event with the old spillway 1in
- 14 place?
i5 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 1is within the
23 channel or on its banks?
24 A. Yes,
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1 Q. TIs 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 J
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 rhat 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 j
17 assisted.
18 Q. Wwho 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-i-a. |
22 Q. Anyone else that assisted you?
23 A. Melissa williams.
24 G. Anyone else?
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A. They were the two people that assisted
the most on the project.

- Q. would you agree that adding restrictions
to the flow can impact the timing of that £1ow
through a waterway?

A. Can you clarify?

Q. sure. If you have one waterway that has
a lot of bridges and another waterway that
doesn't have any bridges, are the bridges going
to impact the timing of the flow going through
that waterway?

A. Yes, potentially.

Q. And so would berms or levies,
potentially?

A. Potentially.

Q. okay. The HEC-RAS model that Stantec
used, it didn't include any cross sections for
the tributaries along the Beaver Creek; is that
correct?

A. Correct. No tributaries were involved.

Q. sSo you didn't -- the HEC-RAS model that
stantec used did not consider the backwater
flooding of those tributaries from the Beaver

Creek?
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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. oOkay. And there were no cross sections
11 for the wabash River upstream of the confluence
12 with the Beaver Creek; i1s that correct?
(jﬂ 13 A. Not in the hydraulic model.
) 14 Q. Wwould 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 hetween 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
iz were any -- okay. u
13 Q. Were there any cross sections done 1in
14 overbank areas?
15 A. Cross sections extended into the
i6 overbanks.

17 Q. okay. Did sStantec 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 G. oOkay. 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. Wwould you agree with me that there are

4 no continuous levies along the Beaver Creek?

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

6 There are agricultural berms, but it's probably

7 a fair characterization to say there's no

8 structural levies.

9 —=0=-
10 (Relators' Exhibit I marked.)
1l ~=0=- i
12 MR. FUSONIE: 1I'm going to mark his 1
13 revised report as Exhibit 1. po 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. oOkay.

6 -=0=-

7 (Relators' Exhibit 3 marked.)

8 —=0=-

9 MR. FUSONIE: Do you have enough copies f
10 of this, too?

11 MS5. 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 J. would you identify

16 this record for me, this document.

17 A. Yes. This is titled recorded pool

18 Tevels -- 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. oOkay. Am I right in reading this that
2 the average pool level 1is higher post spillway
3 modification?
4 A. Correct. Wwhat you're looking at is for
5 the nonmanaged months, so I took out all of the
6 data from March -- Tet 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 --
i1 Q. Looks 1ike 1it's November through March.
12 A. November through March, correct.
13 and determined, based on that, an
14 average pool level.
i5 Q. And the average pool level for
16 prespilliway 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? I
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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1 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 Take, 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 spililway,
11 correct?
12 A. Correct.

13 —=0=-
14 (Relators' Exhibit K marked.)
15 ~=0=~
16 BY MR. FUSONIE:
17 Q. Mr. Hensoh, 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 pata 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 s§i11way 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 Tight rainfall

7 days has decreased by 14 percent. And here

8 we're defining 1light 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 Tight rainfall days
14 decreases, the rainfall -- and the average
15 annual precipitation increases, that means there
16 are more intense rainfails 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 Tess 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. oOf lake level data.

5 Q. How 1is 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, iT you have a --
13 everyone agrees that there was a significant i
14 rain event in July of 2003, correct? !
15 A. Correct.

16 Q. And if you dinclude that rain event 1in

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. oOkay. And if there was also a rainfall
21 event ~- significant rainfall event in January
22 of 2005, and you 1include 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 1ight
6 rainfall days versus medium rainfall dayé versus
7 severe rainfall days, you have a much, much
8 targer sample because you're talking about 365
9 days in a year for that many years. So that
10 data is what I believe 1is 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. oOkay. Do you have any reason to believe
24 that the average number of rainfall days at this
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gage is any different than the rainfall on the
Grand Lake, statistically?
MS. WORLY: oObjection; vague.
Do you understand his question?
A. Could you please rephrase?
Q. I believe you're trying to use this
average rainfall at this gage to show how much

rain is running off into the Grand Lake; is that

correct?
Al No.
Q. There's an -- well, that there's an

increase in the average number of rainfall days
at this gage, correct?

A. Repeat that again.

Q. Sure. This document is to try to show
that there is an increase in the average number
of rainfall days at this gage.

MS. WORLY: oObjection. Wwhy don't you
just ask him what he bhelieves it shows?
MR. FUSONIE: I'm asking my question.

A. could you please restate it again?

Q. Sure. You have here rainfall days -- an
average number of rainfall days.

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 0Chio
8 gage, correct?
9 A. Correct.
10 Q. And why did you seiect 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 (reek,
15 wabash River watershed.
16 Q. okay. which includes the Take itself,
17 correct?
18 A. It is the nearest gage to that
19 watershed, vyes.
20 Q. The watershed inciudes the Take?
21 A. Includes the lake, ves.
22 Q. All right.
23 -=0=-
24 (Relators' Exhibit L marked.)
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BY MR. FUSONIE:

Q. would you identify Exhibit L for me.

A. Yes. It's titled "Impacts to Peak
Flooding for 01d spillway at Winter Pool for
100-year Flood Event."

Q. And this is a -- did you prepare this
map?

A. It was prepared under my direction.

Q. when was it prepared?

A. It was prepared yesterday.

Q. Yesterday?

And was there a similar map showing
impacts to peak flooding for the new spillway at
winter pool for the hundred-year flocod event?

A. No. Wwhat this map shows is -- the
yellow is a 100-year flood event through the new
spiliway. The blue is a 100-year flood event
through the old spillway, but with the tlake
Tevel beginning 12 inches below the old spillway
crest. So if the old spililway -- if the pool
Tevel were drawn down, as it was previous to the
construction of the new spillway, and there was

a 100-year rainfall, that's what the blue
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1 represents.
2 Q. okay.
3 - - MS. WORLY: oOff the record for just a
4 second.
5 (Discussion held off the record.)
6 Q. If you loock 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 vellow, 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 vellow
15 (indicating). And by "here," I mean Exhibit L.
16 MS. WORLY: Which map are you comparing
17 to?
i8 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 betlieve what

4 you want to say is there's no yé1?ow 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. oOn 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 spiilway 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 Took at the results of the hydraulic modeling, ;
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the modeling itself contains the information
that is -~ you know, that should be used to
determine impacts to parcels.

Q. oOkay. I'm --

A. 1In other words, when you map the results
of a hydraulic model, you're comparing the
computer water surface elevation to the ground
surface. Right?

Q. Right.

A. The results of that when it's done using
the computer, there's Tlots of manual cleanup and
fixes after you get the results out of the
computer that need to be done. So it -- the
mapping --

Q. There's a lot of quality assurance
you've got to do with HEC-RAS, as well, though,
isn't there?

MS. WORLY: Let him finish his answer.
MR. FUSONIE: Sorry.

A. So the mapping is a tool to help
visualize the results of the model.

Q. oOkay. There's a lot of quality
assurance that has to be done with the HEC~RAS

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 spiliway improvements
6 for a hundred-year fiood 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 r, which you
11 provided to us today, correct?
12 A. Correct.
éii. 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 rhe new spillway has caused flooding that the
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old spillway did not cause, correct?
A. That is the intent of -- for the map, to
visualize that.
Q. okay.
A. To get the actual difference in
elevations, you would go to-thé mbdeT itself.
Q. The map represents, in yellow, areas
that have been flooded by the new spillway that
were not flooded under the old spillway,
correct?
A. Correct. That's the --
Q. That's what it shows?
A. That's the results of the hydraulic
model, mapped using a computer, yes.
MS. WORLY: Are you finished with these
maps for now?
MR. FUSONIE: I am, thank you.
MS. WORLY: sShould we fold them back up?
MR. FUSONIE: That's fine with me.
(Pause 1in proceedings.)
BY MR. FUSONIE:
Q. The normal pool elevation with the new
spillway, am I correct it's 870.67

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

2 A. Correct, that's my understahding‘

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

4 Jeast 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 Take? : !
11 A. Yes.

12 Q. And do you recall that the elevation of

€fi 13 the normal pool was raised to 870.6 NGVD?
B 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 1inches 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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reported that since -- betweeﬁ 1997 and 2006,
the -~ 73 percent of the daily measurements
collected at the lake reflected elevations at.
870.6 or above?

A. I don't recall the exact percentages in
numbers, but I think it is in a report.

Q. If you can look at 3.1.

A. Okay.

Q. The last paragraph. It actually says, H
he reported that since 1997, 70 -- did you mean
where it says 73 percent of daily measurements
collected reflect lake elevations above 871.5,
did you mean 870.67

A. If that was what was in his affidavit.
we would have to check his affidavit.

Q. But you see that the next thing you say
is, 26 percent reflect lake elevations above
871.5. So one of them's got to be incorrect,
right?

A. we could check campbell's affidavit to
see,

Q. I think if we can help refresh your
recollection, on the next page, it says,

"Stantec's analysis shows that from 1989 to
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1997, 66 percent of measurements taken reflect
lake elevations above 870.6."

Does that help refresh your recollection
that the 73 percent that you refer to is
connected to the 870.67

A. That sounds correct,

Q. And you would agree with me that there
is a higher percentage of measurements between
1997 and 2006 versus 1989 and 1997 that's above
870.67

A. Could you please repeat that?

Q. Sure. You would agree with me that for i
the period of 1997 to 2006, there is a higher
percent of daily measurements collected that
reflect lake elevations above 870.6 than between
1989 to 19977

MS. WORLY: Objection.

IT you can tell that from this
statement.

A. I'm sorry. Can you repeat it one more

time?

Q. Let me try it this way. Dr. Campbell,
as you report in 3.1, report -- Dr. Campbell

said that since 1997, 73 percent of daily
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measurements collected reflect lake elevations
above 870.6. You don't dispute the math there,
do you?

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

Q. So you have no reason to --

A. I.have no reason -- I did not dispute
it -- I mean, I did not check 1it.

Q. oOkay. So you have no reason to doubt it
because you didn't check it?

MS. WORLY: Objection.
I think he said he doesn't know.
MR. FUSONIE: He doesn't know, okay.

Q. So assuming it's accurate for purposes
of my question, it's 73 percent between 1997 and
2006, and assuming Stantec's calculation is
accurate for 1989 and 1997, that's 66 percent of
the measurements, correct?

A. Correct.

Q. So 73 percent is higher than 66 percent,
correct?

A. Correct.

Q. Similarly, if pr. Campbell's math is
correct, between 1997 and 2006, 26 percent of

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 1889 to 1997 were at or above 871.5, correct?

4 A. Correct.

5 Q. And the simp1é math is that 26 percent

6 is higher than 19 percent. |
7 A. That is correct.

8 Q. oOkay. Were you aware that when

9 pr. 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. oOkay. I'm going to show you what's been
14 previously marked as Exhibit b, 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 spilliway column?

24 A. Yes.
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Q. For maximum Take elevation?

A. Yes.

Q. And there's a similar column for the
500-foot spillway maximum lake elevation?

A. Yes.

Q. would you agree with me that for each
rainfall runoff event, that the maximum lake
elevation is higher for the 39.4—f00t spillway
than the 500-foot spillway?

A. Yes.

Q. And is that consistent with your study
of the maximum lake elevations for the 39.4 and
the 500, that the 39.4 had a slightly 1arger
storage capacity, or retention?

A. I'm not sure you stated that correctly,
but I think what you are trying to say 1is that
for a given event, the lake elevation for --
through the -- as a result of the 39.4-foot
spiliway being in place would be higher than
with the 500-foot spillway in place.

Q. oOkay. And that was -- that's consistent
with your work in this case, correct?

A. Correct.

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 minutes 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.
i3 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 0. And ~-- okay. Wwhat conversations have
20 you -- are you familiar with pPhilip De Groot?
21 A. Yes.
22 Q. what conversations have you had with
23 Dr. De Groot about this lawsuit or any of your
24 work in this lawsuit?
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A. He attended a meeting at our office. I
don't remember the exact date.

Q. Do you remember what month?

A. I really do not remember the month. I
believe it was this year.

Q. Was it before you signed your affidavit?

A. Yes.

Q. Wwas it before you finalized your
hydrology and hydraulic reports that you

attached to vour March 1lst affidavit?

A. VYes. [

Q. who else was present at that meeting?

A. There were several Assistant Attorney
Generals. Wwe've had, I believe, both Mindy
worly, Bi11 cole. I do not recall if Jenny
croskey was at that one. Myself, Jay Dorsey.
Phil be Groot. I don't recall if Dave Moore
attended that one.

Q. Can you tell my what was discussed
during that meeting.

MS. WORLY: Objection. To the extent

that you're asking him to recall information or
conversations or discussions that would be

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

Q. what did pr. be Groot tell you?

- A. We genera11y discussed the work that
we've been working on. We looked at some
mapping.

Q. what mapping did you look at?

A. I believe it was the mapping that was
included in the report.

Q. Were any of the maps included in the
report modified based on discussions with Dr. De
Groot?

A. I don't recall any discussions with him
that directly modified those maps.

Q. Did he make any suggestions about the
modeling used in your report?

A. He did provide some information. Not at
that meeting.

Q. He provided information to you at
another meeting?

A NO.

Q. By e-mail?

A. Yes.

0. what information did he provide you by

e-mail?
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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: 1I°'d requeét that I get a
9 copy of that e-mail. 1I'11 include that as part
10 of my e-mail summary.
11 Q. Do you recall any other documents he
12 provided you?
i3 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 tatked about the
17 March flood event.
18 Q. March of this vear?
19 A.. Yes. n
20 MR. FUSONIE: 1I'd ask for a copy of that
21 e-mail.
22 Q. Wwhy did you forward him a copy of those
23 affidavits?
24 A. I thought it might be useful to him.
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Q. Did you obtain those from the Attorney
General's office?
A. Yes.
MR. COLE: I think he meant to say
relators rather than respondents.
MRf FUSONIE: Yeah.
Q. Have you -- do you recall any photos or
videos attached to those affidavits?
A. Yes.

Q. Have you reviewed any of those photos or

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

Q. okay. Mr. Henson, I'm going to show you
what's been previously marked as Exhibit E. I
know that this is a document you saw during
pr. Campbell's deposition yesterday, but prior
ro that, did you -- had you seen this document?

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

Q. Did you help prepare this document?

A NO.

Q. Do you have an understanding as to why
it was prepared?

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

Q. Does it also show parcels that were
invo1ved in that prior Tawsuit regarding the
spiliway?

A. Yes, it does.

MR. FUSdNIE: I don't have any further_
questions. I may have some followup.
MS. WORLY: Okay. I have some followup.
EXAMINATION
BY MS. WORLY:

Q. Mr. Henson, we've talked a lot about
mapping today. And you brought a supplement,
which I believe has been labeled as Exhibit L.
And Mr. Fusonie asked you some questions about
Exhibit L, specifically about some yellow
squares that appear in Exhibit L that were not
on a previous exhibit attached to your
affidavit. can you explain the difference, why
there appears to be a difference.

MR. FUSONIE: Objection. Maps speak for
themselves.

Q. You can answer.

A. As I said before, the hydraulic model is

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 cieanub effort

4 that goes into producing the maps.

5 Q. And so why would one map contain more

6 yellow squares 6r grids or whatever than

7 another?

8 A. When --

g MR. FUSONIE: Objection.
10 Q. You can answer.
11 MR. FUSONIE: Speculation.
12 A. Wwhen 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 Tittle 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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is insignificant. what was the basis of that
testimony?

A. well, the topogkaphic information has a
certain accuracy, and in FEMA mapping standards,
a quarter of an inch -- you would not redraw a
flood map for a quarter of an inch elevation
difference.

Q. Why not?

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

Q. In response to an earliier question, you
stated that you had not used a HEC-RAS unsteady
flow model to generate a Tlood study map for
FEMA. Have you used the unsteady flow modeling
option in HEC-RAS for other studies?

A. Yes, for many studies, many -- where 1t
is appropriate to use unsteady flow, such as dam
break studies, other flood studies where -- for
other clients where -- it's not necessarily for
FEMA, but where an unsteady flow model is
appropriate.

Q. can you give me a couple of examples of
when you used unsteady flow model.

A. sSure. we've done some modeling for TVA,
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1 the Tennessee VvValley 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 uséd unsteady flow modeling.
6 Q. And all of that's since 20017
7 A. Yes,. B
8 Q. Are you familiar with the Lihn Grove
9 stream gage?
10 _ A. Yes.
11 Q. Wwhere 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 model17?
i7 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 Took
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 hot 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 guite double, but almost

€%f 13 double the drainage area at the Linn Grove gage,
R 14 which is beyond the 1limits 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. 1Is a drainage area the same thing as a

3 watershed? -

4 A. Yes.

5 Q. Now, did you calibrate your model?

6 MR. FUSONIE: objectﬁon; vague.

7 - Q. You can answer,.

8 A. Yes. There was very good information

9 available from the July, 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 H
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. We11, I'm not sure that there -- there
18 were high watermarks, so instead of a -- there
19 was ho 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 Take Tevel

2 elevation came from ODNR records. The

3 regression equation was calculated from the

4 Titerature of~éngiﬁeEPing practice.

5 Q. Earlier today, you were aiso 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 3
10 the time of concentration.
11 MR. FUSONIE: Objection as to form.

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

éfi 13 as we discussed earlier, has a sheet flow,
B 14 shallow concentrated Tlow, 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 Timit 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 ihe
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: Objection;
10 mischaracterization.
11 A. As I testified earlier, we did not --
12 there were no hydraulic models produced for any
€f? 13 of the tributaries, but given the -- the

B 14 bhackwater 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. 1I'd Tike to draw your attention to Table
2 4. And we talked ébout 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: ©bjection. 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 1is inundated. And Tikewise,
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 yaur 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 I
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. 1I'm saying that the increase in flood
23 elevation for those at those areas is very
24 small.
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Q. If it was one acre and you were the
owner, you would consider that small?
MS., WORLY: -.Objection; hypotheticaT.
Do yéu.want to show him a specific
parcel?

g. well, Table 7 -- you included in Table 7
for some of these parcels' acres impacted. For
example, cCarmen and 3i11 £11is for the
hundred-year event, .8 acres impacted.

A. I see that.

g. okay. So you would agree with me that
.8 acres is a noticeable impact?

A. It depends on the definition of
noticeable.

Q. well, as you used it to create Table 7,
you included carmen and Ji1] E11is, .8 acres
impacted, so for purposes of Table 7, .8 acres
is noticeable, correct?

A. I believe that was included because it
was upstream of State Route 29.

Q. well, your testimony was that there was
ho noticeable flooding west of US 29. And I'm
trying to find out what you mean by "no

noticeable,” when east of uUS 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 spiliway 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. Al1 right? So that .8 acres, because u
8 it's closer to the dam, to the spiliway, there's
9 a greater increase in depth of flooding. Once
10 you get Turther from the spiliway 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?

i6 A. Correct.

17 Q. And one of those parceis 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, fight?

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 prapertieé as far as one that has .8

5 acres impacted versus anhother oné that has .8

6 acres impacted by flooding, correct?

7 A. No.

8 Q. The Linn Grove gage station -- ﬁave you
9 ever Tooked at the monthly flow records for the
10 tinn Grove station from 1964 to today?
i1 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 19977

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 dinvestigation of the gage.
11 Q. S0 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 19977
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; 1is that
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correct?

A. Correct. Table 2.5.

Q. Table 2.5, sorry.

After Dr. Campbell's deposition:
yesterday, did you perform any investigation or
research as a result of his deposition?

A, NO.

Q. Were you asked to perform any research
or investigation as a result of any testimony
that Dr. Campbell provided yesterday during his
deposition?

A, No.

Q. Have you reviewed any of the Tandowner
affidavits in this lawsuit?

MS. WORLY: Objection; asked and
answered.

Also, it's beyond the scope.

MR. FUSONIE: It's not beyond the scope.
I'm trying to establish something about -- it's
not beyond -- well, you have your objection.

MS. WORLY: All right.

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

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 FUéONIE: 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? 1Isn't that what
10 you just said? You just read through them very |
11 quick]y‘is what you testified, correct?
12 A. Correct.
fo 13 MR. FUSONIE: oOkay. That's all I have.
) 14 Thank you. |
15 T 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 |
i8 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 Just so we have that, as well, for these -- I
22 forgot to do it for Dr. De Groot, bhut can we
23 agree for this deposition and Dr. De Groot, it
24 is a similar condition?
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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 ho more than seven days to review and submit any
7 erréta.

8 MR. FUSONIE: okay. Thanks.

9 MS. WORLY: You have the right to read
10 and review and correct your deposition

11 transcript. And T 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 1ike to. ”
15 MS. WORLY: We call it read.

16 THE WITNESS: I would like to read.

17 C=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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I. I am competent to make the statements contained in this affidavit and 1 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, 1 earned the classification of Certified Floodplain Manager by the Association of State
Floodplain Managers after successful completion of that organization’s exam.

5. 1 have over 12 years of experience in complex civil engineering projecis 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

Department of Natural Resources, et al., Ohio Supreme Court Case No. 2009-1262.
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AFFIDAVIT OF TADD H. HENSON
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 incorporatéd in this
affidavit.

o Ml

Tadd H. Henson

_ 5-]—
Sworn to and subscribed before me this l day of March, 2010.
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VTGdd H. Henson secem

Senior Associate

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, siorm sewer systems, detention basins, levees, plan and specificafion 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} fo id in engineering analysis. Over the past six years, Mr. Heason
has been responsible for conducting flood studies for thousands of stream miles of in states throughout the Midwest
including Chio, Michigan, lowa, Kansas, Nebraska, Missouri, and Indiana, These studies were completed for ihe Feders]
Emergency Management Agency (FEMAJ and are published on Flood Insurance Rate Maps {FIRMs).

EDUCATION

BS, Civil Engineering, Tri State University, Angela,
Indiana, 1997

MS, Civil Engineering, The Chio State Universily,
Columbus, Ohio, 2007

REGISTRATIONS
Professional Engineer #66954, State of Ohio

Cerfified Floodplain Manager #U5-04-01182,
Association of Stale Floodplain Managers

PROJECT EXPERIENCE

Flood Studies

FEMA Production ond Technical Services Confract,
Regions |, ¥, VI, and X.

Mr. Henson provides technical oversight and project
management for flood studies for the Federal Emergency
Management Agency [FEMA]. Correnf sfudies are being
conducted in the sfafes of New Hampshire, Ohio, llfinois,
Michigan, lowa, Konses, Nebraska, and Ideha.

FEMA Region VIl IDIGY, lowa, Missouri, Nabraska and
Kansas

Mr. Henson pravides project management and fechnical
oversight for countywide floodplain map moderaization efforts
in for multiple projects in fowa, Missouri, Nebraska and
Kansus. The projects involved, defermining 100-year

* denoles projects completed with ather firms

floodplain extents, redelineation of effective floodplain areas;
establishing new Zone A boundaries [i.e. approximate
studies); incarporation of existing delailed studies, leverage
studies, and leflers of Map Change LOMC’s); and
coordingtion with locol communily pariners. Project
deliverables includs development of updaied counly-wide
DFIRM mapping, a revised Fiood Insurance Study repori, and
a Technical Support Dafa Notebook [TSDN],

FEMA Region V IDIQ Contract HSFEQS5-05-D-0026,
Ohio, Indiana, Michigan, Wisconsin, Minnesota, and
{llincis

Mr. Henson provides praject management and lechnicol
oversight for countywide floodploin map modernization
aflorts in for mulfiple projects in Ohio, Indiana, Michigan ond
ifinais. The projects involved, determining 100.year
floodplain extents, redelineation of effective floodploin areas;
estoblishing new Zone A boundaries fi.e. approximate
studies); incorporation of existing detailed sfudies, leverage
studies, and lefters of Map Change [LOMC's); and
coardinalion with locol communily pariners. Project
delivsrobles include development of updated counfrwide
DFIRM mapping, o revised flood Insurance Study report, and
a Technical Support Dala Natebook (TSDNj

Frarklin County, Ohio Floodplain Permit Review

Under contract with the Ecenomic ond Planning Deportment
of Franklin Counfy, Ohie, Mr. Henson conducts technical
reviews of submilied flood studies for compliance with County
Regulations, FEMA standlards and standard engineering
practica.

Ore Team. Infinile Solutions.



Tadd H. Henson recam
Senior Associale

Linn County, lowa Levee Mapping, Cedar Rapids, lowa
Under conlract with FEMA Region Yli, Mr. Henson was the
project manager on a profect to incorperale updated
hydraulic modeling for the Cedar River in Cedbr, lowo. The
results of the study wére incorporated inte the Digital Flaod
Insurance Rate Mops (DFIRMs) for Linn Counly fo account for -
a leves that had been deccredited. Stantec produced
warkmaps for the Cify fo aid in recovery efforts following the
flooding during the summer of 2008.

Polk County, lowa Levee Mapping, Des Moines, lowa
Under cantract with FEMA Region VI, Mr. Henson was the
project manager on a project fo incorgorate updated
hydraulic modsling for Des Moines River, Faurmile Creek,
Raccoon River, end Walnut Creek within the City of Des
Moines, lowe, The updated hydroufic models included the
remapping of deaccredited levess on Des Moines River and
to meat FEMA Guidelines and Specifications (G4S). The
results of the study were incorporated info the Digita! Fload
Insurcince Rafe Maps (DFIRMs) for Polk County. Both
Provisienally Accredited levees (PALs) end devecredited
lavees were included in ihis project and mapped.

Licking County DFIRM Mapping, FEMA Region Licking
County DFIRM Mapping, FEMA Region V, licking
County, Ohio _

The Federal Emergency Management Agency’s Regiion ¥ has
chosen counties within their region fo be part of their Map
Modernization initiative. Licking Counly was chesen os one of
those counfies, mainly due fo their proactive floodplsin
management and GIS dafa. As the fead erginear on this
project, Mr. Henson managed the dayto<lay activities
required to update Licking County’s paper maps to a single
seamless digital countywide map. The updoted incorporated
updated hydrofogic and hydraulic modeling and included
mapping for approximately 440 streom miles,

Symmes Road LOMR, Butler County, Ohio

The Union Centre Boulevard Extension {formerly Symmes
Road Extension] froem State Roule 747 ta Seward Road was
opened for fraffic on December 10, 2601, The project
included o 1.7 mile, four lane roadway with 2ight faot paved
berms, The project also included the consiruction of the Unian
Centre Boulevard Bridge over Mill Creek. The bridge crosses
Mill Creek and a C5X Railraad approximately 2,750 feet
upshrecm from the existing SR 747 Bridge. The construction of

* danoles projects compleled with ofher firms

this bridge required Butler County Transportafion
Improvement District to submit dala fo the Federa! Emergency
Management Agency [FEMA] reflecting revised flood hazard
information so that Notional Flood Insurance Program (INFIF}
maps ean be reviséd as appropriate. Stantec was hired fo
complele a leller of Map Revision [LOMR} for the Unien
Centre Bovlevord bridge over Mill Creek.

Dams and Levees

Lake White Dam, Pike County, Ohio

Performed hydrelogic and hydraulic computations to
determine the hydraulic impacts of a profect fo armor the
dam with Roller Compacted Concrete,

Chocktaw Leke Principal Spillway Repairs, Madison
County, Ohio

Perfarmed o condition survey of the spiltway and
recommended that the principof spillway pips, a
deteriarating Corrvgated Melof Pipe, be sfipdined with o

High Density Polyethylena pipe. Alsa recommendad areas of

repair for deteriorafing cancrefe.

Stroman lake Dam Rehabilitation, Saint Paris, Ohio
Mr. Henson worked with the client to defermine cost effective
solutions to spiflway capacity and seepoge problems of the
dam.

Runkle Farm Pond Dam, Saint Paris, Chio

Responsible for the investigation and desiga of a 20-acre
laka. The loke was crected by the construction of nearly
2,000 feet of earth dike. Mr, Hensan oversaw the completion
of the plans and specifications, permitting, and construction
of dam. Respansibilities also included the preparation of an
Emergancy Action Plan [EAP) that could be implemented in
the event of o dam Failure, The EAP inchides the analysis of ¢
dam failure and the determination of the subsequent
downstream invndaied arev.

Zonesville State Nursery Dam, Zanesville, Ohio
Perlormed Hydrologic ond Hydreulic Modeling to delermine
cost effective solution for incrensing the spillwoy copacity,
whila at the same time increasing water capacity available
for itrigation. The final design included raising the dam ond
conslructing an open channel reinferced concrete spiltway
spanned by o bex beom bridge. Respoasibifities also
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included the preperation of an Emergency Action Plon (EAP)
that could he implamented in the event of a dom fuiture. The
EAP includes the analysis of @ dom failure and the
determination of the subsequant downsiream inundoted area.

Jackson Lake State Park Dam, Ok Hill, Ohio

Mr. Henson was responsible For the design and investigetion
for the rehabilitation-of Juckson luke State Park Dam. Mr.
Henson's respansibilities included performing geclechnical
anadysis of the dam and hydrologic end hydraulic analysis of
the existing dam and spillway system and preparing a fist of
options for improving the capacity of the spillway system and
scfaly of the dam. Mr. Hanson also prepared plans and
specifications for the improvements fo the don, which
included the design of Raller Compocted Ceoncrete [RCCH as
overlopping profection on fhe downstream face of the dam,
and axpansion of the existing apen channel reinforced
concrele stepped spiftway, and the lining of @ deteriorated
Corrugated Meful Loke Drain Pipe with a High Density
Polyethylene Pipe. An emergency action plan for the dam was
afso develaped. This involved performing a dom break
aictlysis ond reuting the Rows from the dam’ Break
downstream. The modefing was performed vsing the Natioaal
Woeother Service's DAMBRK software.

Glauss Rock Plant Dam Raising, Glenford, Ohio

Mr. Hensan performed engineering analysis and design of o
tailings dam raising. The dum was raised 17 feef to extend
the life of the iailings poed. Mr. Henson performed o
Hydrologic and Hydraulic Investigation and designed the
principol and emergency spiflway systems. He also performed
slope siobility analyses for the propesed dam taising. The
slope stability onalyses showed that elevoted pore pressures
int the foundation maicrials were a concern; therefore, Mr.
Henson oversaw the installafion of preumatic plezometers
and the monitoring of pore water pressures during
cansiruction.

Lima Reservoirs Emergency Action Plan, Ohic

Mr. Hensan was responsible for the preparotion dam foilure
analyses and inwadtion mapping for several upground
reservairs in the City of lima, Ohia. The modeling wos
performed using the National Weather Service’s DAMBRK
soltware.

* dencies projects campleted with offier firms

Maker's Mark Earthen Dam Expansion Projack,
Loretio, Kenlucky

Maker’s Mark Distiflery’s planned facility expansien required
enlarging the provess water source luke af its distillery in
Loretto, Kenhicky. The dam was originally constructed during
the 1930s and po original design or construction records
were available, The crast of the existing dem was norrow,
ond fimited kreshoard exisfed above the normal pool. Design
requirements included raising the narmal pool flevel by 10
feet, thus increasing the volume by nearly 28 miflion gallons.
All appurfances had io remain functional during construction
to mainlain distiflery production. Mr. Henson served as the
project lead to complete o dam failure onalysis. A dom
brsach hydrograph was generated using HEC-HMS and then
rovted downstream using the vasteady flow aption in HEC-
RAS.

Olen Quarry Levee Removal, Prairie Qaks Metro
Park, Franklin County, Ohia

An existing levee system adjocent to Big Darby Creek ot

_Prairia Oaks Melro Pork protects the quarry area from

foading. However, this levee also acts as @ bareer to
floadplain access for the stream and is @ source of stream
bank erosion. When the Franklin County Meiro Parks

assumed control of this fond, they were inferasted in removing

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

occtwrence of stream ‘bank erosion and fo re-establish the
siream’s connection with the floodpkain. Mr. Henson
performed complex unsteady stite modeling in order to

‘predict the inferaction of the stream and quarty pond under

exisling conditions and ance the leves was remaved. The .
moded resulls will also be vsed fo assist in the
geomorphalogic design of the project.

Thompson Ditch Flaod Protection, Terre Haute,
Indiona

lead Design Engineer for the investigation and design of over
& miles of leves and foodwall in the Ciiy of Terre Haufe,
Indiana, M. Henson's responsibifities included hydraviic
madeling of the pre and pust project conditions, preporation
of u Conditional letter of Map Revision, avaluation of the
Stormwater management for drainage inside the levee,
reinforced concrete Foodwall design, geotechnical analysis
and dasign of the earth flood levee, and design for
management of foodwater oufsids the leves.
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Bridges
Allen Road Bridge over East Fork Mill Creek, Hydraulic
Analysis, Ohio

Mr. Henson was respansibl'c;. for performing an unsteady flow .

analysis for East Fork Mill Creek in order o determine the
Hoading imgpacts of conslructing @ new. bridge. Mr. Henson
developed un vnsteady flow model and anafyzed several
different bridge configuratians in order fo find « new bridge
thet would pass the 100 year flood while minfmizing
additional dovenstreem flooding. Mr. Henson was afso
responsible for performing a scour analysis of the new
bridge.

Brown Rood over Bokes Creek, Delaware Counly, Ohio

Mr. Henson was responsible for performing o flood study to
dotermine the impacts of o bridge replacement. Mr. Hensan
performed an analysis from the exisking and proposed
conditions and assisted in preparing of the floodplain permit.

Emergency Planning / Response

Gibson Station Cooling Reservoir Emergency Action
Plan, Owensville, Indiana

Mr. Henson was responsible for the preparafion of an
Emergency Action Plan (EAP) that could be implemented in
the avent of a failure of the 3000-ucre Gibson cooling
reservoir. The EAP included the analysis of various failure
scenarios aiel the subsequenf area inundated by the failure.

Flood Control and Drainage Management

W, H. Zimmer Landfill, Clermont County, Ohio
Perfarmed design for the control of surfoce waler within the
Zimmer FGD Landfill. Design included diversion barms,
chaenels, and e sedimeniation pond.

Mallard Pond Erosion Control, Fairfield County, Ohio
M. Henson was responsible for the preparation of plans and
specifications for the construction of bank protection for @
drainage ditch that was eroding an edjacent pond
embankment. The design included the use of an erosion
conlred mat and rock rdprap profection in various areas. Mr.
Henson completed the applications and obiained permifs os
required under Section 401 and 404 Clean Waoler Act. Mr.
Henson also facilifated the bidding process for the client and
oversaw the construction of the project.

* danies projects complefed with other firms

American Electric Power Floadplain Permits, Ohio and
West Virginia

On Hiree separate occasions American Eleciric Power has
confacted with Stantec fo assist with floodplain permitting
issues for expansions of existing facilities. Stantec-assisted
AEP with flocdplain permitiing by evalualing mulfiple
alternatives 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 Virginfa. Mr.
Hanson oversaw ofl work completed for these projects and
coordinated with the FEMA group that reviews Letlers of Map
Revisions {LOMRs).

Hydrologic / Hydraulic Assessments

M.L. “Red” Trabue Park, Dublin, Ohio o
Mr. Henson was responsible for performing Hydrologic ond
Hydrauvlic computations and sarthwork balance computations
fo assist the londscape architects in storm woter manogement
for the design of wellands and ponds for the park.

Stormwater Sewers and Forcemains

Storm Sewer Modeling and Evalvation, Marion Road
Area, Columbus, Ohio

Some portions of the Marion Road area slorm waler system
o not kave sufficient copacity, and include combined sewers
that need to be seporated. Mr. Henson performed SWAM
modeling in order jo evaluste alisrnotive sewer designs Jor
separating combined flow and increasing sewer capacity.

Starm Sewer System Design, Skyline Drive Subdivision,
Columbus, Ohio .

Mr. Henson oversaw fhe design of a storm sewer system for o
19507 residential development. Residents experience foca
floiding problems as o result of the flat topography and the
Jimited capacity of the exisfing storm drains.

Watershed Planning

Hellbranch Watershed Forum Action Plan, Franklin
County, Chio

Mr. Henson was the project manager responsible averseeing
o team of Engineers, Scienfists and GIS prafessionals guiding
the development of the walersked action plan for the
Hellbraneh Wotershed. Hydrologic and Hydraulic analyses

for existing conditions and several possilile future condifions
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were canducted in order perform un impact analysis fo
determine the effects that urbanizalion will have on fha
watershed. Mr. Henson has also been responsibla for
undertaking the cost effectiveness and incremental cost
analyses for the vorious scosystem restoration aflematives
identified for the restoration sites in the watershed. Polential
rastaration sifes were identified theough a geomarphic
assessment and o welands inventory. The gedmorphic
assessiment included the characterization of the major streams
in the watershed and the identification of problem areas that
could be viahle candidetes for siream restorafion efforts, as
well as a characterization of the riparion oreos surrounding
the sireams. The wetlands invanfary Included the identification
of axisting wetlands olong with significant areas of hydric
soifs that would support future wetlands. Spacific ecosystem
restoration affernatives were developed for one chosen
restoration site and these alternatives were evaluated through
the cost effectiveness and incremental cosf analyses as
required by the Army Corps of Enginesrs. Ecological benefits
have heen calculated Tor wellands using Chio Rapid
Assessment Method [ORAM) scores, and for streams, the
ecological unit used is the Qualitative Habiter Evateation
Index {QHE] score.

* denoles projects completed wiih other firms
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EXECUTIVE SUMMARY

This addendum report was prepared as a supplement to the May, 2006 report, Hydrologic and
Hydraulic Analysis Grand Lake St. Marys Discharge to Beaver Creek, Mercer and Auglaize Counties,
Ohio prepared by Conestoga-Rovers & Associates (CRA).

The CRA May 2006 Report evaluated the impact of the replacement of the spillway at Grand

Lake 5t. Marys (GLSM) on flooding along Beaver Creek and analyzed nine severe historical

storm events between 1913 and 2006, The modeling of these storm 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 determine whether and to what extent the design and

construction of the 1997 spillway affected the frequency and severity of flooding on properties

(and specifically the Case property) along Beaver Creel.

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
complete a more accurate analysis of historical storm events. A total of sixteen severe storm
evenis were analyzed to determine the patential 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 numerous other
properties, to flood ten (10) times.

Contrary to accepted engineering practice, ODNR did not consider aﬁd/ 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
with their 500-foot spillway would cause - indeed, has now four times since its installation
caused (July and December, 2003; January 2005; and June 2006)! ~ severe flooding in Beaver
Creck and the nearby properties. ODNR's design and installation of the existing 500-foot
spillway is indefensible. Feasible alternatives were and are available to ODNR, but these
alternatives were not employed.‘ It ODNR does not take action to correct its mistake, flooding
along Beaver Creek will continue to occur.

1 Refer to Table 1 and Figures 7a and 7b through 10a and 10b.

1 CONESTOCA-ROVERS & ASSOCIATES



BACKGROUND

A, “The CRA May 2006 Report and Efforts o Qbtain Lake Level Data Priorx to .
August 28, 2006 '

The CRA May 2006 Report analyzed ODNR lake level data (reported in feet above mean sea
level, msl} between 1927 and 1978, that was provided to CRA by the Louisville District Army
Corps of Engineers (USACE). In addition, ODNR directly provided to CRA lake level
measurements (reported as + inches above an ambiguously described elevation?) that it had
collected between 1972 and 2006, as well as some field notes that pufported to explain how to
translate ODNR’s measurements into a standard elevation (Le, feet msl). Prior to the August
28, 2006 trial, Case (both through its counsel and CRA) repeatediy 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 not 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 regarding the impact of
the replacement of the western spillway at GLSM on flooding along Beaver Creek. During the
testimony of ODNR's witness, Doyle Hartman, 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, Hartman
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 necessary
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 GLSM gauge located on the eastern

2 During the deposition of Steve Darsten on Septeraber 8, 2006, ODNR's lake measutement practices were revealed. According to
Dorsten —~ whase understanding of the mathematics involved is based sofely on the oral histery provided him by his long-departed
supervisor—ODNR collects measurements at one of three lake gauges, not all of which 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 read‘mé'. Far readings
coflected after July 1998, 7 inches were t0 be added to the reading. The basis for the addition of 3 inches to the measurement was
that when the castern cuflet structure gauge was installed in appréximately 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 ake elevation.
The measurements began adding 7 inches because in July 1988 the crest of the 39.4-foat spillway was raised by approximately ¢

inches, so 7 inches were needed in the back-calculation procedure,

2 CONESTOGA-ROVERS & ASSOCIATES



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 three 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 resulis 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 GLSM lake levels for the period April 1, 1927 to August 21, 2006
based upen the actual elevation of the three lake gauges at GLSM, as determined by the survey,
The survey demonstrates that the lake elevations reported by ODNR for the last seventy-nine
years were less than the actual lake 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, info Beaver Creek between April 1927 and August 2006. The 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 historical 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 CONESTOGA-ROVERS & ASSQUIATES



March/ April 1913 June/July 1993

January 1930 February/March 1997
April 1938 July/ August 1998
May 1943 May 2002
February 1950 June/July 2003
April/May 1972 December 2003
May ' 1981 January 2005
July 1992 ' June - 2006

4 Using the IMEC-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 during 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 1913, 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 1b
through 10a and 10b.

(5) CRA completed an analysis of the lake levels from 1927 through 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
spillway 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 measurements. .

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 chanmel banks 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
GGLSM are consistently and significantly higher than historically. When the lake level of GLSM

is above 870.6 feet msl, water is discharging into Beaver Creck. 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 spiltway,
(July and December, 2003; January 2005; and June 2006)>. |

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 B71.7 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 testimony on August 28, 2006 and in his report dated fuly 14, 2006, Mr. Hartman
implied that the frequency and severity of flooding in Beaver Creek resulting form the 1997
spillway replacement are minimal. However, when CRA evaluated the new lake elevations, in
conjunction with the historical rainfall information, the analysis disclosed that Hartman’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 HEC-LIMS 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 that have historically resulted in the most severe flow in Beaver Creel 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 Creck 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 1 and Figures 7a and 7b through 10a and 10b.
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B. The Flaws in Hartman's Model

The models used by Hartman, HEC-HMS and HEC-RAS, were developed by the US. Army
Corps of Engineers, which also promulgated guidance for the proper use of the models.
Hartinan'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 pofential flooding along
Beaver Creek. However, during modeling, Hartman used the precipitation data from 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 July 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 western spillway at GLSM with precipitation data dating

“back to 1910.. Hartman did not input the publicly available rainfall data at the six other stations,
including stations at Celina and 5t. 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 modeling,

‘Standard modeling practice is to collect the available data including rainfall, streamflow, and

lake levels, and input this known 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 Hartman did. For his
model, Hartman admits that he selected a raiﬁfall_ amount from one location and assumed it
was distributed 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 Hartman 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 that 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. However, because ODNR
failed to consider and analyze historical lake level data or precipitation data—as is standard
engineering practice—, it did not realize that the installation of the 500-feot spillway would
cause, and now has repeatedly caused, frequent and severe flooding in Beaver Creek, and the
surrounding properties {including 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 embankmentis 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 simple 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 engincering standards.

All of which is Respectfully Submitted,
CONESTOGA-ROVERS & ASSOCIATES

Pressley L. Campbell, Ph.D., PE
Ohio PE 56681
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TALLE1

MCDEL RESULTS FOR HISTORICAL STORNM FVEMTS

MERCER AND AUGELMZE COUNTIES, OHED

GRAND LAKEST. MARYS
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TABLE2

SUMMARY OF LAKE SURFACE LEVEL MEASUREMENT DATA
GRAND LAKE 5T. MARYS
MERCER AND AUGLAIZE COUNTIES, OHIO

Pageden

APRIL 1, 1927 THROUGH JUNE 1, 1997 ™ | FUNE 1, 1997 THROUGH AUGUST 21, 2006 @ .
Difference in
Number of Measurements PQWMMMMHMWMNMAMMMHM 5 Number of Measurements EWMMMMM“MWM Ho._‘“.mw.““ " Percentage
Total - 23,305 100 321 : 100 0
Above 870.6 (feet wnsl) 4,994 21.4 382 733 515
Between 870.6 and 870.99 (feet msl) 7 7 Y : 150 33
Between 871.8 and 871.49 (feet msl) 1711 7.3 167 321 4.7
Between 871.5 and 871,99 {feet msl) 461 . 2.0 . 122 . 23.4 21.4
Above 8718 (feet msl) ¥ 227 1.0 52 10.0 94
Above 872.0 (feet msl) 102 0.4 15 29 24

Notes:

! Time period cited was prior ta the construetion of the 300-fact spillway.

13 e

@
at the Case property.

msl = mean sea level

Time period cited is subsequent 1o the construgtion of rhg S00-foot spiliway, .
The cited elevation is the approximate GLSM elevation at which the 560-faat spiltway discharges a flow that will begin 1o overflow the Beaver Creek channel banks
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TABLE2

SUMMARY OF LAKE SURFACE LEVEL MEASUREMENT DATA

GRAND LAKE 5T. MARYS

MERCER AND AUGLAIZE COUNTIES, OHIO

Pagel ofd

APRIL 1, 1927 THROUGH JUNE 1, 1997 *

JUBNE 1, 1997 THROUGH AUGUST 21, 2006 @

V
Difference in

Number of Measurements » AWMMMMM“MWMWMMM.HM 4 Number of Measurements 3”“““”% Raﬁh“”p@ Percentage
Total 23,308 100 521 : 100 0
Abawe 870.6 {feet msh 4,994 214 382 733 519
Between §70.6 and §70.99 {feet msi) 2,720 117 78 15.0 3.3
Between 871.0 a:m.mﬁ.nm {feet msi) 1,711 7.3 167 321 24.7
Betwzen 871.5 and 871.99 (feet msl) 461 20 122 234 214
Above 8718 (feet msh ¥ n7 14 52 10.0 9.0
Aboue 872.0 (feet wsi) 102 0.4 15 2.9 24

MNotes:

O Tirne period cited was prior to the construction: of the 300-foot spillway.

M Time period cited is subsequent to e construction of the 500-Foat spitlway.

@ The cited elevation is the approximate GLSM elevation at which the 500-feot spillway discharges a flow that will begin to cverflow the Beaver Creek channe] banks

at the Case pioperty.
msl = mean sea level
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Revised Figure 3
Grand Lake Si. Marys

Calculated Discharges into Beaver Creek™

2400 @
« - 39.4-Foot Spillway m
-~ 500-Foot Spitway >
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i
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=]
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= B
o 1800 s
S Discharge at which the water in Beaver Greek begins o overflow the =
2 channel banks at the Case Leasing and Rental, Inc. property. aQ o
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it - &
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{1} Discharge values (rate of fiow) were calculated based on reservoir elevations as measured at

Grand Lake St. Marys and the stage-discharge relationships obtained from CONR. Date



Recarded Pooi Levets durring non managed months - pre spiliway

madification

Average Gage Measurement is

Average Poat Level is

Month Bata
7 7/4/1988
7 7f2j1088
7 7/3/1988
7 7/4/1988
7 7/5/1938
7 7/6/1988
7 7/7/1988
7 7/8/1988
7 7/9/1988
7 7/10/1988
7 7/11/1988
7 7/12/1988
7 7/13/1988
7 7/14/1988
7 7/15/1988
7 7/16/1988
7 7/17/1988
7 7/18/1988
7 7/19/1938
7 7/20/1988
7 74211988
7 772241988
7 7/:3/1988
7 7/24/1988
7 7/25/1988
7 7/26/1988
7 7/27/1988
7 7/28/1988
7 7/29/1988
7 7/30/1888
7 7/31/1%88
§  8/1/1888
8 8/2/1088
8 8/3/1938
8 8/4/1588
2 B/5/1988
8 8/6/1988
8 8/7/1938
&  4/3/1988
8 B/9/1928
3 8/10/1938
8 5/11/1988
3 8/12/1988
3 §/13/1988
8 8/14/1988
3 8/15/1888
8 8/16/1988
2 B/17/1988
B 8/18/1988
8 B/19/1988
3  8/20/1988
5 8/21/1988
8 8/22/1938
8 8/23/1988
8  8f24/1988
8 8/25/1988
8 8/24/1988
8 8/22/1988
8 8/28/1988
B 8/29/1988
8 8/30/1988
& 8/31/1988
9 9/1/1988
5 g/2/1988
9 g/3/1988
9 07471938
9 9/5/1988
9 9/6/1988
9 9/7/i988
g 9/8/1988
9 9/9/1988
5 5/10/198%

5.0G in.
870.72 NGVD
Gage Measurement  Gage Lacation Pool Lewved
-10 ER 8559.47
-10.5 EB 865.43
-10.5 EB 869,43
-11 EB 869.39
-11.5 €B 869.35
-12 £B £69.31
-12 EB 869.31
-12.5 EB 864,27
-12.5 EB 868,27
-12.5 EB 869,27
-12.5 EB 869.27
-12.5 EB 869.27
-12.5 €B B869.27
-13 £B 869.22
-13 BB 869.22
-i3 EB 869.22
-13.5 E8 869.18
-14 E8 869.14
-13 EB 369,22

-125E
-1 E
-12 EB
-12 EB
-12 EB
-12 €8
-12 EB
-12 EB
-12 EB
-12 EB

-12.5 EB

-12.5 BB

-12.5EB
-13 EB
-13 €8

-13.5 £B

-13.5 £8
-14 EB
-14 EB
-i4 EB

-14.7 £B

-14.5 EB

-14.5 £8
-15 F8
-15 E8

-15.5 EB

-15.5 EB

-15.5 EB

-15.5 EB

-13.5 EB

-14.5 EB

-14.5 £B
-15 EB
-35 ER
-15 €8
-15 E8
-15 EB
-1% E8
-15 EB
-15 EB
-15 E6
-15 £B
-15 EB
-16 B
-i6 £B
-16 EB
-16 ER
-16 E8
-16 EB
-16 EB
-16 EB

-16.5 EB

-16.5 £B

569.27
869,31

869.27
864.27
869.27
869.22
B69.22
869.18
269.18
869,14
869.14
869.14
869.08

865.1

869.1
864.08
864.06
869.02
869.02
869.02
869.02
£659.02

869.1

869.1
269.06
#69.06
869.06
369.06
869.06
869,06
83%.06
86406
£69.06
859.06
869.06
8468.97
868.97
858.97
468.97
868.97
868.97
868.97
868.97
868,93
868.93

Recorded Paol Levels durelng non managed months* - post

spillway modification

4 nota that whils the pocl was not aclively managed during this period, data fiam The
greviausly managed months was remaved inondar to compara simillar times of Lhe

yaar
Average Gage Measu
Average Pool Level is

Month Date
4 4/4/1998
4 4/6/1958
4 4/15/1998
4 4/20/1993
4 4/21/1998
5 §/4/1998
5 5/20/1998
5 5/29/1398
6 6/15/1998
6 6/22/1998
6 6/29/1998
7 7/6/199%
7 7/9/1998
7 7/1a4/1998
7 7/16/1998
7 7/20/3998
7 7/13/1898
7 7/27/1398
B §/4/1898
8 §/5/1998
B 8/B/1993
8 B/7/1998
8  8/10/1998
3 8f17/1998
8 8/19/1998
8 8/25/1998
8 8/31/1998
9 5/10/1998
g 9/21,/1398
& 9/29,1998
0 10/16/1998
10/26/1998
0 10/30/1998
4/7/1989
4/13/1999
4/19/199%
4/26/1993
4/30/195%
5/3/199%
5/10/1959
5/12/1999
571871992
5/26/199%
5/28/3999
£/8/1599
6/9/1999
/2171939
6/28/1999
1/6/1999
7/13/1959
7/19/1993
7/23/1958
7/30/1992
8/9/199%
8/12/1999
8/24/1999
5/1,'199%
9/3/1999
9/10/1999
9/16/15499
9/22/1599
9/27/19%9
10/14/1999
10/19719%9
4/1/2006
4/3/2000
4/9/2000
4f17/2000
4/13/2000
4/24/2000
5/1/2000
5/2/2000

b
f=)

b
LMt B hf & hsODIDOWEWWoE XK~ N NSNS ERn U e R RS R

rement is

870,96 NGVD

Gage Measuremant  Gage Locaticr Pool Level

15 EB
16 E&
17 k8
16 EB
13 EB
14 EB
115 EB
11 €8
18 EB
17 EB
16 EB
14 EB
15 EB
12 E8
12 E8
1z EB
21 EB
18 £B
13 £B
16 EB
13 EB
21 EB
18 £8
14 EB
12 EB
10 EB
B EB
5 EB

5 £B

3 EB

2 EB
1B
1EB
12 E8
11 E8
12 EB
12 EB
15 EB
13 EB
11EB
11 EB
11 EB
10 €B
2 EB

B EB

7 EB

5 EB

5 EB
3EB
0E8
0 BB
-2 EB
-2 EB
-5 EB
-6 EB
-§ €6
-1G EB
-12 EB
-12 EB
-131 EB
-14 EB
-16 ER
-16 B2
-16 EB
-13 BH
-11 EB
-7 EB
-12 BH
-h £B
-4 EB
-11 £€B
-1 EB

871.56
871.64
87172
871.64
871.47
371.47
871.27
871.22
871.83
a71.72
871.64
871.47
BY1.56
871.3%
87131
87131
872.06
871.81
871.39
871.64
§71.81
872.06
871.81
a71.47
&71.31
871.14
870.97
37061
870,72
870.56
570.47
870,39
870.39
87131
871.22
371.31
87131
87154
871.39
871.22
871.22
87122
871.14
371.06
870,97
870.89
870.72
ara.7z
870.56
870.31
870.31
270.14
270.14
369.69
869.81
869.64
869.47
869.31
£69.31
869.22
869.14
858,47
268.97
BE68.97
869.26
869.2%
862.72
869.76
869.81
269.97
369.39
§69.47



Recorded Pool Levels durring non managed months - pre spiliway
modiication

Average Gage Measurement is
Average Poal Level is

Menth
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Date

9/11/1988
9/12/1988
9/13/1988
9/14/1988
9/15/1988
9/16/1988
9/17/1988
9/18/1988
9/19/1988
5/20/1988
9/21/1988
9/22/1988
9/23/1988
9/24/1988
4/25/1588
9/26/1982
9/27/1988
$/28/1988
§/259/1988
9/30/1988
10/1/1988
16/2/1988
10/3/1938
107471988
10/5/1988
10/6/1988
10/7/1988
10/8/1988
10/9/1988
10/10/1988
16G/11/1988
10/12/1588
10/13/1988
10/14/1988
10/15/1988
10/16/1388
10/17/1988
1G/18/1938
10/19/1938
10/20/1988
10/21/1988
10/22/1988
10/23/1988
10/24/1988
10/25/1988
10/26/1988
106/27/1988
10/28/1388
13/29/1988
1073071488
10/31/1988
4/1/198%9
4/2/1339
4/3/1589
4/4/1989
4/5/1389
4/6/1589
a/7/1988
4/8£1989
4/9/1989
471071989
4/11/1989
4/12/1989
4/13/1989
471471989
4/15/1989
4/16/1989
4/17/1989
4/18/1989
4/19/1989
4/20/198%
4/21/198%

5.00 ir,
870.72 NGVD
Gage Messuramgnt  Gage Location Pool Leved

-17 €B 868.89
-17 £8 B6B.BY
-17 £EB 868.83
-16 £B 868.97
-16 EB 868.97
-16 EB 868,57
-16 €8 868.97
-16 EB 868.97
-15.5 E8 860,02
-15.5 EB 869.02
-15.5 EB 865.02
-15.5 EB $60.02
-15.5 EB 869.02
-15.5 EB 869.02
-15.5 EB 869.02
-15.5 EB 869.02
-15.5 EB £69.062
-15.5 EB 864.92
-15.5 €8 869,02
-15.5 EB 863.02
~15.5 EB 364.02
-16 £B 864,97
-16 £B 868.87
-16.5 £8 868.93
~-18.5 EB 368.93
-i7 EB 563.89
-i15 E8 868.85
-17.5 €8 868.85
-17.5 €8 868.85
-17.5 EB 468.85
-13 F8 868.81
-18 E8 868.81
-1B EB 868.81
-18 EB 868.81
-18 EB BOB.81
-18 £8 868.81
-18 ER 868.81
-18 EB 868,81
-18 £8 868.81
~18 E8 868.81
-18 E8 B68.81
-18 ER 868.81
-18 €8 868.81
-18 £8 468.81
-18 E3 868,81
-18 £8 868.81
~18 Ef 868.81
-18 EB B868.81
-18 BB B68.51
-18 E8 #6881
-20 EB 468.64
7 EB 870.82

g EB 870.97

5 EB 871.06

10 EB 871.14
11 EB 871.22
13 EB 871.29
13 EB 471.39
13 EB 871.3%
12 EB 871.36
13 EB £871.39
13.5 EB 871.43
13.5E8 871.43
135 EB 371.43
135 EB 871.43
135 EB 871.43
13 EB 871.39
13 €8 871.39
13 £B £71.39
135 EB £71.43
13.5 EB 871.43
i3 EB 371.39

Recordad Pool Levels durring non managed months* - post

spiliway modification

*riote that whia the poal was not actively nanaged during this period, data fram the
previcusty managad menths was remaved in order te compans similar times of the

year

Average (Gage Measurementis

Average Pool Lavel Is

g
g

Date .

5/19/2000
5/22{2000
5/30/2000
B/6/2000
6/8/2000
6/17/2000
6/19/2000
6/22/2000
6/23/2000
6/27/2000
7/10/2000
7/24/2000
7/26/2000
7/31/2000
8/3/2000
£/36/2000
82172000
8/23/2000
9/1/200%
97172006
§/14/2000
9/26/2000
10/3/2000
10/5/2000
13/6/2000
10/17/2000
4/19/2001
A4f25/2001
5/8/2001
5/15/2001
5/16/2001
5/17/2001
5/19/2003
5/27/2001
67472001
6{5/2001
6/14/2001
6/19/200%
Bf25/2001
6/27/2601
716/2001
7/15/2001
7/17/2001
7/19/2001
7/2172001
7i22/3601
713172001
8/4/3001
8/8/2001
8/13/2001
8/23/2001
8/21/2001
B8/29/2001
9/11/2001
9/17/2001
10 10/1/2001
10 10/22/2001
4 4/8f2002
4 4/10/2002
4 a/13/2002
4 41772002
4 4/19/2002
4 A4f27/2002
5 8172002
5 87412002
5
5
5
5
5
[
[
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5/8/2002
5/15/2002
5/21/2002
57282002
5/29/2002

6/7/2002
6/10/2002

7.42 in,
870.96 NGVD

Gage Mensurement  Gage Location  Poal Level

-19.5 BH
-11E8
-11 EB

4115 wWa

-4 EB

-11.5 w8

3 EB
-8 WB
<2 EB
-7 BH
-2 EB
-6¢€B
-12.5 WB
-6 EB
-6 EB
-6 &6
7.5 EB
7 EB
-14 BH
-3 EB
7.5 E8
78
-BEB
13.5 WB
13 WB
-14 WB
3 WB
35 WE
8ER
0.5 BH
2BH
3.5 BH
5 BH
14 E8
14 EB
7WB
13 EB
4.5 BH
10 EB
3we
1.5 W8
0.5 w8
6 WB
-1 WB
0 WB
1wa
3 EB
1ws
0.5 EB
5.5 EB
5 ER
5 EB
2 wa
3£B
26R
3£B
7EB
17 EB
15 B
20 EB
20 EB
18 EB
16 EB
2 WA
16 EB
BWE
20EB
17 8
14 £8
16 £B
13 8
13 8

266.14
£69.39
869,39
869.64
865.97
§69.64
§70.06
869,93
270.14
a70.18
a70.14
869.81
869.56
869.81
869.81
869.81
869.68
889.72

869.6
869.56
860.68
869.72
869.649
87173
871.68
86%.43
870.85
870.8%
370.97
870.81
370.93
871.05
871.18
871.47
871.47
871.18
B71.39
871.14
871.14
876.85
870.73
B70.56

871.1
870,52

870.6
870.68
870.97
870.68
870.27
870.77
370.72
870.72
870.43
870.56
27047
870.56
870.8%
871.72
¥71.89
871.97
871.97
871.82
871.64
871.3%
471.64
871,27
87197
871.72
871.47
871.64
§71.39
871,39



Recorded Panl Levels durring non managed months - pre spilhway
modification

Average Gage Measurement is
Average Pool Level is

Date
4/22/1989
4/23/1989
4/24/1989
4/25/1989
4/26/1989
4/27/1989
4/28/1989
442941983
4/30/1989

5/1/1989
5/2/19809
57311585
5/4/1989
5/5/1989
5/6/1989
54741580
5/8/1989
5/9/1989
5/10/1989
§/311/1939
5/12/1989
5/13/1689
5/14/1980
5/15/1589
5/16/1989
5/17/1489
5/18/1989
5£/19/1989
5/20/1989
5/21/1989
5/22/1589
5/23/1989
/2441959
5/25/1%89
5/26/1988
5/27/1980
5/28/1989
5/29/1989
5/30/1989
5/31/1985
6/1/1989
6/2/198%
6/3/198%
6/4/198%
6/5/1989
6/6/198%
6/7/1989
6/8/198%
6/9/1989
6/10/1983
B/11/1933
6/12/1989
6/13/1989
£/14/1989
£/15/1389
£/16/1989
6/17/1989
6/18/1489
6/19/1489
6/20/1989
6/21/1889
6/22/1989
6/23/1980
B/24/198%
6/25/1989
6/26/1989
6/27/1989
6/28/298Y
6/253/1989
6/30/1989
7/1/1989
77271589

5.00 in.
870.72 NGVD
Gage Measurement  Gage Lecation Poot Laval

13 EB 871.39
13 EB 871.39
125 EB 871.35
12.5EB 871.3%
14 EB 871.47
15 EB 871.56
0EB 870,31
0EB 876,31

0 EB 876,31
135 EB 871,43
13 EB 871.39
13 EB 871.39
13 EB 871.39
13 EB 871.39
125 EB 871.35
125 EB 871.35
12 EB 871.31
12 EB 871.31
12,5 EB 871.33
13 EB 871.39
13 EB g£71.39
13 EB 871.39
125 EB 871.35
125 EB 871.35
12 EB 871.31
12 EB 871.31
12 EB 871,31
12 EB £871.31
12 EB 871.31
12 EB 871.31
12 EB 871.31
1Z EB 87131
12 EB 87131
12 EB 871.31
18 FB 871.81
18 EB §71.81
1B EB §71.81
18 EB 471.81
18 8 871.81
13 E8 87181
18 £8 871.81
12 £ 7181
18.5 £8 §71.85
18,5 EB §71.85
9 EB 871,89
9.5 EB 871.93
19 £B 871.39
18 tB 27181
18 EB g71.81
18 €B 871.81
17.5EB 871.77
17 EB 871.72
16 £8 871.64
15 EB 871.56
14 EB B871.47
135€B 87143
13 ER 871.39
125 EB 87135
12 EB 871.31
11.5 EB 821.27
11 E& 871.22
11 EB 871.22
11 E8 87122
11 EB 87122
11 EB 871.22
11 EB 871.22
11 EB ar.n
11 EB £7:.22
115 EB 87137
115 EB 871.27
11 EB 8471.22
11 EB 471.22

Recorded Poot Levels durring non mansged months® - post

spilhway modification

*nota that whils the pactwas not aciively managed during this perlod, data from the
previcusly managed months was camovad in order o compare simillar times of the

year

Average Gapge Measurament is

Average Pool Level is

Menth

(V=T = I = I v v I - = i o e e e T - 0= = B v o

10
10
10
4
4
5

1
1
106
10
18
10
10
10
i0
i0

4

4

5

5
5
5
7
7
7
7
7
7
7
7
7
7
¥
7
7
8
8
8
8
8
8
8
3
8
g
8
2
9
9
5
9
2
9
9
9
9
0
0

Datg
6/13/2002
6/17/2002
6/20/2002
6/21/2002
6/25/2002

7/1/2002
TA5/2002
7/23/2002

8/1/2002

8/5/2002

B/6/2002
8/14/2002
8/26/2002

9/9/2002
9/16/2002
9/23/2002
10/8/2002

10/15/2002
10/22£2002
4/13/2003
4/20/2003

5/6/2003

5/9/2003
5/13/2003
5/16/2003

7/2/2003

77812003

7/9/2003
7/10/2003
7/12/2003
7/13/2003
7/14{2003
/1712003
7/22/2003
Fi24{2003
7/25/2003
7/29/2003
7/33/2003

8/3/2003

8/472003

8/6/2003

8/8/2003

8/8/2003
8/10/2003
8/11/2003
8/14/2003
8/22/2003
812742003
8/36/2003
8/31/2003

9/1/2003

9/3/2003

B/6/2003

9/7/2003

9/8/2003
9/10/2003
9/12/2003
9/17/2003
9/26/2003
107272003
107412003
10/5/2003
10/6/2003
10/8/2083

10/11/2003
10412420063
107/13/2003
10/14/2003
10/27/2003

4/7/2004
4/15/2004
5/11/2004

7.42 in.
870.96 NGYD

Gage Measurement  Gage Location  Pool Level

i2 £B
11 £R
10 £B
10 EB
9EB

8 EB

4 EB
ER-L1
1£RB
CEB
-6.5 WB
-8.5 €8
-3 €6
+0 £R
-7 €B
-7.5 EB
-8 EB
-5 ER
-85 EB
15 EB
13 EB
14 EB
17 EB
19EB
13 £B
11 EB
24 EB
28 EB
28 EB
20 EB
20 EB
20 EB
175 EB
17 EB
18 EB
17 EB
15.5 EB
145 EB
19 E8
19 £8
18 €8
17 €8
16 EB
16 EB
16 EB
15 EB
12 EB
11 6B
16 EB
iG BB
i6 EB

18 ER -

1S EB
i5£B
15 EB
14 £B
14 £8
12 EB
i1 tB
12 £8
12 £B
12 EB
12 EB
12 EB
12 EB
12 EB
12 EB
12 EB
12 EB
13 ER
12 F8
10 k8

a71.31
271.22
871.14
87114
871.06
870.97
870.64
470.56
87039
470.31
B870.06

868.6
870.06
463,81
869.72
865.68
869.64
869.64

369.6
871.56
871.35
871.47
§71.72
871.88
87181
871.22
87231
872.64
872.64
871.97
871.97
87197
g7L.77
871.72
871.81
871.72

871.¢
871.52
871.24
871.84
871.81
871,72
871.64
871.64
871.64
271.56
471,31
871.22
871.64
871.64
8471.64
871.81
871.56
871.56
871.56
471.47
R71.47
87131
871.22
871.31
871,31
§71.31
871.31
87121
871.31
871.31
871.31
871.31
871.31
871.39
871,31
§71.14



Recorded Paol Levels durring non managed months - pre spillway Recordad Pool Lavels durring nen managed months* - post
modification spillway modification

*nate that while tha pool was not actively managad during this pericd, data from the
previcusly managad months wes removed in order to compare simillar timas of the
year

Average Gage Measurement is 5.00 in. Average Gage Measurement is 7.42 in.

Average Pooi Level is 870,72 NGVD Average Pool Level is 870.96 NGVD

Month Dars Gege Measurement  Gage Location Pocd Leved Manth Date Gage Measuzement  Gage Location  Pool Level
7 7/3f1989 10.5 E8 871.38 & 6/3/2004 10 kB 871.14
7 77471989 10.5 EB 87118 6 6/13/2004 14 £B 871.47
7 75/1289 10 EB 871.24 6 Bf15/2004 16 EB B71.64
7 7/6/1989 10 EB 87114 6 6/23/2004 15 EB 87L58
7 7771989 10 EB 871,14 6 6/30/2004 13 k8 871.3%
7 7/8/198% 10 EB 871.14 7 7/9/2004 10 k8 a71.14
7 7/9/198% 10 EB 27114 7 7/17/2004 & E8 870.97
7 7/10/1989 10 €B 871,14 7 7/18/2004 8 EB 870.97
7 7/11/1989 " 10 EB 87114 7 7/19/2004 B EB 870.97
7 7/12/1983 9.5 EB 871.1 7 772872004 3 ER 870.97
7 7/13/1989 9.5 €B 871.1 8  B/3/2004 3 EB 870.97
7 1471989 9.5 EB 871.1 8 8/14/2004 6 EB 870.81
7 7/15/1989 g EB 871.06 8 8/15/2004 6 EB 870,81
7 7/16/1989 5 £8 821.06 & 8/16/2004 6 EB 870.51
7 7/17/1989 14 EB 871.47 8 872172004 6 EB 870.81
7 7/18/1989 16.5 £B B71.68 8 8/22/2004 6 EB 870.81
7 1/19/1%89 17 B8 271.72 8 - 8/23/2004 6 EB 470,81
7 7/20/1999 17 €8 871.72 8 8/31/2004 6 EB 870,81
7 72171989 i6.5 E8 871.68 9 §/t0/2004 4 EB B70.64
7 7/22/1989 17 E8 371,72 9 4/21/2004 2EB 870.47
7 7/23/1983 17 EB 871.72 10 10/7/2004 0EB 870.31
7 7/24/1989 16.5 EB 871.68 10 10/21/2004 06 870.31
7 7/25/1989_ 16 EB 871,64 4 4472005 14 EB 87147
7 77261989 16 EB 871.64 4 442202005 12 EB 871.31
7 7/27/1989 16 EB 871.64 4 4/26{2005 18 EB 871.81
7 7/28/198% 15.5 EB 8718 4 4/28/2008 18 ER 471.81
7 7/29/198% 15.5 EB 871.6 5 5/8/2005 15 EB 871.56
¥ 7/30/198% 15 EB 871.56 5 5/11/2005 14 EB §71.47
7 7/31/198% 14 EB 871.47 5 5/16/2005 16 EB 871.64
8 8/1/1989 135 B §71.43 5 5/17/2005 12 EB 871.31
3 8/2/1989 13 EB §71.38 5 5/26/2005 12 €6 87131
8 8/3/1989 13 EB 8§71.3% 5 5/3:/2005 10 £B 871.14
&  8/4/1989 12.5 EB 871.35 &  B/1/I005 10 £B 871.14
g 8/5/1989 12.5 EB 871.35 6 6/21/2005 7 EB B70.89
3 B/6/1989 12 EB 871.31 & 6/28/2005 5 EB B70.72
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 1/8/2005 6 EB 470081
B 8/9/1989 10.5 EB §71.18 7 7/157200% 4 £6 870.64
& 3/10/1989 10 EB 871.14 7 7/:8/:005 . 4 £B 87G.64
3 8/11/1989 9.5 EB 3711 8  8/2/2005 2 EB B7C.47
3 8/12/1989 9 EB §71.06 8 8/1772005 1ER 870.39
8 3/13/1989 2.5 EB 871.02 8 8/26/2005 -1 EB 870.22
8  8/14/1989 SEB 870.97 8 B/29/2005 -2 £EB 47G.14
g8 8/15/1988 3 EB 870.97 5 9/1/2005 Q EB 870.31
& 8/16/1989 8EB 870.97 g 9/13/2005 -1 EB 870.22
s 8/17/1939 73 EB 87093 3 9/21/2005 0 EB . 870.31
2 5/18/1939 75 EB 870,93 9 9/24/2005 2 EB 870.47
3 8/19/1889 7 EB 870,63 § 973072005 B EB 870,97
8 8/20/14989 6.5 EB 870.85 10 10/4/2005 7 €8 870.89
& B/21/1989 6 EB 870.81 10 10/13/2005 & EB 870.81
3 8/22/1989 5.5 EB 370.77 10 10/27/2065 7 EB §70.89
3 8/23/198% 55 EB 870.77 4 4715/2006 16 EB 471.64
8 8/24/193% 5.5 £B 870.77 4 4/20/2006 15 EB B71.5¢
8 8/25/1989 3 EB 870.72 s 5/3/2006 12 EB 871.31
8 8/26/1989 S EB 8172 5 5/6/2006 ; i2 EB 871.31
B A/27/1989 4 EB 870.64 5 5/7/2006 i2 B 871.31
g B/28/1989 4 EB 870.64 5 5/8/2006 12 EB 871.31
B 8/29/1989 4 EB 870.64 5 57132006 16 EB 871.64
3 8/30/1389 4 EB 87064 5 5/14/2006 16 £6 B71.64
8 8/31/1389 4 £EB 370.64 5 5f15/2008 16 E8 871.64
9 9/1/1989 35 EB 5706 5 5/23/2006 15 EB 87156
9 57271989 3.5 £B 8re 6 6/3/2006 25 BB 372.39
S 9/3/1989 3.5 £EB 870.6 6 6/4/2006 21 E6 872.06
9 9/4/1959 3¢B 870.56 6 &/5/2006 21 E8 872.06
9 9/5/1589 3 EB 870.56 6 6/8/2006 20 E8 871.97
% 9/6/1989 2.5 EB 870.52 6 61072006 18 E8 &871.81
% 9/7/1389 2EB 870,47 6 Bf11/2006 18 (8 871.81
G 9/8/1989 2 EB 870.47 6 B/13/2008 18 €8 871.81
g 9/9/1989 2 ER §70.47 6 6/14,2008 17 EB 87172
9  9/10/1989 2 EB 870.47 b 6/20,2006 14 EB B71.47
9  9/i1/1989 2 EB gm.47 6 BfI3/2006 15 F8 871.56
9 9/12/1989 2 EB R70.47 6 B/26/2006 14 E8 B71.47



Recorded Pool Levels durring non managed months - pre spillway
madification

Average Gage Measurement is
Average Pool Level is

Month
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Date
9/13/1989
9/14/1989
9/15/1989
9/16/1389
5/17/1989
5/18/1989
5/19/1983
9/20/1985
9/21/198%
9/22/198%
9/23/198%
9/24/1989
9/25/1988
9/26/1389
44271989
9/28/198%
8/23/14989
3/30/1989
10/1/1989
10/2/1989
10/3/1989
10/4/1989
10/5/1989
13/6/1989
13/7/1989
10/8/1989
10/9/1989

10/10/1989
10/11/1989
10/12/1989
10/13/1989
10/14/1989
10/15/1949
10/16/1989
10/17/1983
10/18/1989
10/19/1989
10/20/1989
10/21/1989
10/22/1989
10/23/1989
10/24/1989
10/25/1989
10/26/1989
10/27/1989
10/28/1989
10/29/1989
10/30/1989
10/31/1989
4£13/1%90
4/16/1590
4/19/1890
4/23/1890
4/30/1990
5/13/1690
5/14/199D
5/21/1990
5/23/1390
5/30/1990
6/4/1990
§/2/1390
§/11/1%90
6/25/1990
7/1/1990
7/2/1890
7/3/1890
7/4/1390
7/5/1390
7/6{1990
2/7/1990
7/8/1990
7/9/1990

5.00 in,
870.72 NGVD
Gage Measuremnent  Gage Lacation Paal Level
2EB 870.47
2 EB 870.47
3B 870.56
3.5EB 870.6
3.5 €8 870.6
4 EB 870.64
4 €8 870.64
4 E8 870.64
4 £8 470.64
4 EB 87004
4 LB 870,64
4 EB 87054
4 EB 870.64
4 EB 87064
4 EB 87164
4 EB 870.64
3EB 870.56
3 EB 870.56
1.5 EB 8706
35CB 470.6
3EB 870.56
3EB 87G.56
2.5 EB 874.52
Z5 CB 870,52
IEB 870.47
1.5 EB 870.43
15EB 870,43
D EB 870.31
0EB 870.31
NEB g70.31
0 EB 37031
0 EB §740.31
Q0 EB 370.31
0 EB 870.31
0EB 870431
0 EB 870.31
0EB 879.31
DER £70.31
0 EB 870.31
0EB 87G.31
D EB 87031
0.5 EB 87035
0.5 EB 870.35
0.5 EB 870.35
05 EB 87Q.35
0.5 EB 870.35
0.5 EB 870,35
05 EB 87G.35
0.5 ER 870.35
13 EB 871.39
14 EB 371.47
13 E8 §71.39
12 EB 871.31
11 EB 871.22
14 EB 871.47
15 EB §71.56
18 E8 271.81
17 EB 87172
15 EB 871.56
14 EB 871.47
12 EB 871.31
16 EB 871.64
1% EB 871.31
11 EB 87131
12 EB 87131
12 EB 871.31
12 EB 87131
12 E8 87131
12 EB 871.31
12 EB 8471.33
12 EB 871.31
1Z EB 87141

Recorded Pool Levels durring non managed months* - post

splilway rodification

*naite that while the podd was nat sctively managed during this peried, data Irom the
previously managed months was ramovad in order Lo compane sinilla tines of the

yaar

Average Gage Measurement is

Average Pool Level is

Month

Date

7.42 in.
870,96 NGVD

Gage Measurement  Gage Location  Pool Lavel

7 7/7/2006 10 EB 871.14
7 7/13/2006 10 EB 27114
7 O7/19/2006 10 EB 871.14
T 7222006 3 EB 871.06
7 HI3/2006 4 EB 871.06
7 7/24/1006 9 EB 871.08
) 8/31/2006 (4 EB 871.47
2 Bf10/2006 11 EB 871.22
8 8/17/2006 2 EB 470,97
8 8/19/2006 3 £8 870,497
B Bf20/2006 b:§4:] #7097
& §/21/2006 8 ER £870.57

Average 7.42 870,96



Recorded Pool Levels durring non managed months - pre spillway Recorded Pool Levels durring non managed months* - post
maodification spittway modification

*nate that while 1ha pond was not actively manzgad during this paried, data lrom the
previously managad months was removad in order ta campnre simillar Hmes af the
ear

Average Gage Measurermient is 5.00 in. Average Gage Measurement is 742 ia.
Average Poal tevel is 870.7Z NGVD Average Pool Level is 870,98 NGVD
Menth Date Gage Measurement  Gage Locailon fool Leven Month Bate Gage Measurement Gage‘tocation Poal Level
7 7/10/1990 S EE 871.06
7 7/11/1990 S EB 871.06
7 7/12/1%90 9EB B871.06
7 7/13/189D 9 EE 871.06
7 7/14/1390 13 EB 871.81
7 7/15/1990 18 £B 871.8%
7 7/16/1990 18 EB 871.81
¥ 7/17/1980 18 B : 871,81
7 7/18/1950 18 EB 471,81
7 31901990 13 £€B 87181
7 F/20/195%¢ 18 EB B71.81
7 F{21/194%C 18 B 871.81
7 7/23/1990 1B EB 87181
7 7/23/1950 21 EB 872.06
7 7/24/1950 21 EB 872.06
7 Ff25/199C 21 EB B72.06
7 7 26/19%8 205 E8 872.02
7 7/27/1980 20,5 EB 872.02
7 7/28/1980 205 BB 872.02
7 7/29/1990 20.5 EB 872.02
7 1/30/1990 20.5 €8 872.02
7 7/31/19%0 20.5 EB 872.02
8 8/7/1958 i3 EB 871.39
3 B/8/19%0 13 EB 871,39
8 8/10/19%0 12 €8 871.31
8 8/17/1990 11 EB 871,22
& 8§/20/1990 il E8 87131
8 8/23/1990 i4 EB 87147
8 8/27/1990 135 E8 871.43
g 9/11/1990 12 EB 871.31
9 9/20/1890 11 EB 871.22
4 4/27/1890 S5 EB 8711
1¢ 107171890 3 EB 870.97
10 16/12/1990 10 k8 871.14
10 10/16/1390 10 EB 87114
1G 18/22/:590 10 EB 871.14
10 18/29/1990 9 EB 871.06
4 4/2/1991 10 EB 871.14
4 4/11/199: 7 EB §70.85
4 4/25/1591 10 £8 871,14
5 5/3/1991 9.5 8 8711
5 5/22/1991 758 870.93
-1 6/3/1991 11.5 E8 871.27
6 6/16/1991 8 EB 870.97
4 6/25/1991 5 ER 870.72
7 7/8/1891 5 E8 870,72
7 7/19/1891 1EB 870.56
7 7/26/1991 2 EB 870.47
8  8/1/:991 0E8 870.31
8 8/7/1391 -2 EB 870.14
8 8/12/1391 -3 E8 B70.06
8 8/23/1991 -3.5E8 870.02
8 8/26/1991 -4 E8 £69.97
9 9/19/1991 -6 EB 869.51
9 3/30/1991 -8 E8 569.64
10 10/16/3991 -10 EB 869.47
10 10/3G/1991 -9 E8 869.56
4 4/6/1992 -1 ERB 870,22
4 4/20/1391 2 EB 820,47
4 4/22/1892 6.5 EB B70.85
4 4728/1992 6 EB 870.81
5 5/18/1992 5.5 EB 87G.77
5 5/28/1992 4 EB 870.64
6 6/8/1992 S5 EB 270.72
6 B/16/1892 4 EB 870.64
6 5/22/1992 6 EB 87C.81
713371992 12 EB 87131
7 7/15/1952 18.5 EB 871.85
7 7/19/193% 24.5 EB 87235
7 7/23/1992 235 EB 872.27
7 F22/19%2 22 EB 872,14
7 7/24/1%92 25 EB 872.39



Recorded Pool Lavels durring non managed months - pre spillway Recarded Poot Lavels durring non reanaged months™ - post
modification spillway medification

*nota that whila the pool was nal actively anaged during this parad, data fram the
previausly managed manths was remaved inarder 1o sompare dmillar imes of the

year
Average Gage Measurement is 5.00 in. Average Gage Measurement is 7.42 in,
Average Pooi Level is §70.72 NGVD Average Pool Lavel is 570.96 NGVD
Month Date Gage Mgasurement Gage Location Pool bevsl Month Date Gage Measurement  Gage Location  Pool Lavel
7 7/25/1992 25 EB §72.39
7 7/25/199: 25 EB 872,39
7 7/a7f1992 245 E8 872.3%
7 7)28/19%2 24 E8 872,31
T 7/30/1982 22 F8 g872.14
7 773111982 24 EB 372.31
8  Bf1/1992 23 EB 372.22
8 8/3/1992 21EB 872,06
8 8/5/1992 20 E8 87197
5 8/6/1992 19 EE 871.8%8
3 8/7/1992 18,5 £B 871.85
8 8/10/1992 15 EB 571.64
8 871171892 16 €B 871.64
8 8/15/1%92 14 £B 871.47
2 8/17/1592 14 £B B71.47
8 8/20/1992 12,5 £8 871.35
8 8/22/1992 10 EB 871,14
8 8/28/1992 15.5 EB 87L.6
9 9/1/1992 14 EB B71.47
9 9/4/1932 13 £B 871.39
9 9/7/1992 12 EB 87131
S 9A12/19%2 12 EB 871.31
g 9/14/18%2 11.5 EB B71.27
5 9/23/1892 11 EB 871.22
9 §/28/1992 1 €8 471.14
0 10/1/18%2 8 E8 870.97
10 10/6/1992 7EB 870,89
10 10/7/1992 b E8 870.81
10 10/19/1952 35 EB 870.6
10 10/21/1982 3E8 870156
10 10/28/1982 1E8 B70.39
4 4/12/1993 14 EB 871.47
4 4/15/1993 13 EB 871.39
4 4/19/1953 14 EB 571.47
4 4/22/1993 14 EB 87147
4 4/27/1993 1Z EB 87131
E 5/1/1953 11 E8 871.22
5 5/10/1993 S E8 &70.97
5 5/26/1993 6 EB 870.81
6 6/11/1993 3 EB 87097
6 6/28/1953 10 EB 87114
6 6/29/1993 13 E8 871.39
6 6/30/1953 15 EB 871.56
7 7/2/1993 23 EB 872.22
7 7/3/1993 28 EB 872.44
T 7471993 29 EB 872,72
7 7/501993 28 EB 872,64
7 7/8/1993 26 EB B72.47
7 7/16/1993 2568 872.39
7 7/11/1993 24 EB 87231
7 7112/1992 25 EB 872,39
7 7/13/1993 24.5 EB 87239
7 7/17/1993 22 EB 872.14
7 771971953 23 EB 872.22
7 7/20/1993 21 EB 822,22
7742171983 22 CB BI7.14
7 7/23/1993 205 BB £72.02
7 7/27/1993 13 EB 371.81
7 7/31/1993 15 EB 871,56
8  &/3/1393 14 EB 871.47
8 8/5/1993 14 EB arLar
& §/7/1993 12 EB 871.31
2 8/8/14993 12 ER 371.31
8 B/11/2499% 11 EB 871.22
8 8/13/1993 10.5 EB 871.18
8 8/14/1393 10 EB 371.14
8 B/17/:993 9 EB 871.06
8 B/23/1893% 4 EB £70.64
8 8/24/1993 SEB 870.72
3 §/1/1893 4 EB 870.64
& 5/8/1983 2EB 870.47
9 9/22/1993 G £B 870.31



Recorded Poof Levels durring non managed months - pre spillway

madification
Average Gage Measurement is 5.00 in.
Average Pock Leval is 870,72 NGVD
Month Date Gage Mensurement  Gage Locatlan Pool Level
9 9/29/1993 GEB 870.31
9 9/30/15893 1EB 870,39
10 10/5/1993 0 EB 870.31
10 10/14/1993 -2 EB 870.14
10 1¢/19/1593 -2 EB &70.14
4 4/4/1994 -1 EB 270.22
4 4/1G/1994 3EB 870.56
4 A/11/1594 35EB 370.6
4 4/12/1894 SEB 870.72
4 4/13/1894 3 EB 870.97
4 4)18/1594 B ER 870.97
5 5/12/1994 7 EB 870.89
5 5/18/1994 6 EE 87081
5 5/23/1894 4 EB 870.64
5 5/27/1994 . 4 EB 87084
6 6/2/1994 2 EB 370,47
6 6/9/1994 0 EB 370.31
6 6/21/1994 -1 EB 870,22
6 6/23/1994 -2 E8 470.14
6 5/27/1994 2 E8 870.47
& 6/50/19%4 3E8 870,56
7 7/1/1904 €8 870.47
7 7/5/1984 5 EB 870.72
7 761594 4 EB 270.64
7 771111994 4 EB 870.64
7 7/20/1%94 2EB 870.47
7 7f25/18%4 3 EB 870.56
7 7/26/15%4 2 EB 870.47
& 8/i/19%4 3.5 EB 870.6
8 B/8/19%94 2 EB 370.47
8 8/17/19%4 3 8B 87C.56
8 B/23/1954 2 EB g70.47
g8 8/30/1984 2 EB 17047
9 9/20/1994 -2 EB B870.14
$  9/30/1994 “2 EB 870.14
10 10/31/19594 4 EB 365,97
10 19/17/2994 -5 EB 869.89
4 4/1/1995 G EB B871.06
4 4/10/1995 1i EB 871.22
4 4/11/1995 12 £8 871.31
4 4/17/1995 12.5 €8 871.35
4 4/21/1995 14 k8 B71.47
4 4/23/1995 15 EB 87156
5 5/1/1095 i3 EB 871.38
5 5/8/1985 10 EB 87114
5 §/23/1995 i4 €8 £71.47
6 6/1/1985 1G £B 871.14
6 §/5/1995 9 &8 871.08
6 Bf12/199% 13 EB B71.39
& b5f15/1995 12 £B 871.21
6 6/19/1935 12 EB 871.31
& 6/12/1935 12 EB 871.31
6 6/23/1895 10 E8 871.14
7 7/3/1995 11 EB 871.22
7 7/11/1895 8.5 CB 871.1
7 7/19/1905 7E8 870.85
7 7/31/1995 10 E8 871.14
3 8/7/1995 12 8 871.31
g 8/8/1995% i4 E8 BT147
8 8/9/1995 16 EB ar.ed
8 §/16/1995 16 EB 87..64
8 8§/11/1995 17 EB &71.72
8 8/14/1995 i5 EB 871.56
2 B8/17/1905 14 EB 57147
8 8/21/1995 13 EB 871 3%
8 8f24/1985 10 EB 871.14
8 8/31/1985 9 EB 371.06
9 8/5/1945 7EB B70.89
8 9/117/199% B EB B0£1
9 971571945 6 kB 370,81
9 9/25/1995 4 EB 370.64
10 10/2/1935 3EB B870.56

Recorded Pool Levels durring non managed months* - post
spillway modification

*note that whila the pool was 0ot actively managed during this period, data from tha
previcusly managed monlhs was removed in order ta compars simlar Kimes of the
year

Average Gage Measurament is 7.42 in,
Average Pood Level is 870.96 NGVD

Month Date Gage Measurement  Gage Location  Pool Lavel



Racorded Poal Levels durring non managed months - pre spifiway Recorded Pool Levels durring non managed months® - post
maodification spilhway mpdificatian

*niote that while the poo! was nat aclivaly managad during this period, data fromn tha
pravioysly managed months was rerovad In order to compara simillar times of U
year

Average Gage Measurement is 5.00 in. Averaga Gage Measuremant is 7.42 in.
Average Pool Lavel is 870.72 NGVD Average Pool Levet is B70.96 NGVD
Morith Dare Gege Messurement  Gage Location #oal Level Maonth Date Gage Measurerment  Gage Location  Poel Levet
16 10/6/1985 8 E8 870.97
10 10/10/1985 8 EB 870.97
19 10/17/1995 6 EB 870.81
10 10/30/1995 55 EB 870.77
4 4/2/1996 7EB 470.89
4 4/6/1998 7.5 EB 270,93
4 4/18/1988 TEB B70.839
4 4/22f1996 T7EB 870.89
4 4f28/1996 A2 ER £71.31
5 5/3/1996 16 EB 871.64
5 5/4/1996 16 £B ' 271.64
5 5/9/1996 19 EB 871.89
5 5/13/1%96 19 €8 871.89
5 5/16/1%96 17 EB 871.72
5 5/22/1936 14 EB £71.47
5 &/26/1936 - 14 £8 871.47
5 5/17/1956 15 €B 371.56
5 5/28/1996 14 EB §71.47
5 5/31/31996 14 EB 871.47
4 §/4/1996 12 EB 871.31
4 5/9/1936 14 EB £71.47
6 6/10/1936 15 EB 871.56
& bf1/19%4 14 EB 871.47
& 6/20/199%9 12 EB 871.31
G 6/24/1934 12 EB 871.31
6 Bf30/1594 10 8 371.14
7 118/199%6 8 8 870,57
7 7/11/1998 6 k8 £70.81
7 7/15/1996 7 EB 870.89
7 7/22/199%6 o.5 EB 8711
7 7/23/1998 16 EB 87114
7 7/31/19%6 2 EB 870.97
8 8/7/199% 8 EB 870.97
g8 8/12/1996 6 EB 870181
8 8/‘19/1996 4 E8 870.64
2 9/3/1996 2 EB 370.47
9 9/11/1996 2E8 ’ ar.a7
9 9/18/1996 D EB 870,31
10 10/10/1996 0 &8 870.31
10 10/16/1998 -3 EB 37008

Average 5.00 870.72
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