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MEMORAMDUM IN SUPFORT

On April 24, 2014, Relators filed a Motion for Leave to File Supplement to Evidence. In
conformance with this Court’s April 25, 2014 Ensry, ODNR timely filed a Memorandum in
Response to Relators® Motion on April 28, 2014, Should this Court grant Relators’ Motion for
Leave, ODNR likewise respectfully requests that this Cross-Motion for Leave to File Its Own
Supplement to the Evidence be granted. ODNR recently filed in the trial court a Motion for
Leave to File an Amended Petition in CDNR v, The John H. Lumberge Trust UAD 1990, et al..
Mercer C.P. No 13-CIV-083 (“Zumberge™) {(attached hereto as Exhibit 1). In the Zumberge
Petition, like in the Karr Petition discussed in Relators’ Motion for Leave and ODNR’s
associated Memorandum in Response, ODNR pleads in the alternative by égain presenting the
trial court with two options. First, in Count I of the proposed Amended Petition, ODNR requests
that the trial court allow it to appropriate a flowage easement over the subject property based
upon a 10-year flood event. To demonstrate the boundary lines of the 10-year flood event-based

flowage easement, ODNR then attached an exhibit depicting the easement,



Second, in Count II of the proposed Admended Petition (just as it did in Karr) ODNR
alleges, “in the event [the trial court] dismisses Count I or otherwise determines in this case as it
did in Thomas, Powell, and Knapke that the post-appropriation extent of the take for valuation
purposes is the 2003 flood line, the 2003 flood line-based flowage easement to be appropriated in
this case is that described in Exhibit B....” ODNR then attached an exhibit that depicted the
boundary lines of the 2003 flood event-based flowage easement. As one might expect, because
the property that is the subject of the Zumberge Petition is located much closer to the spillway
than the Xarr property, the appropriated easement interest is much larger in terms of geographic
area, frequency, and duration.

As evidenced by the attached Zumberge Motion to Amend and proposed Amended
Petition, clearly Relators have mischaracterized both ODNR’s hydrological analysis and their
plans for amending all petitions going forward. The hydrological analysis uiilized by ODNR
quantifies, with scientific precision, the extent of the taking on each and every property involved
in this litigation. While Relators would prefer this Court only review parcels several miles from
the spillway that have marginal increases in flooding, like the increase set forth in the 10-year
flood event in the Karr petition (a property located approximately 10 miles away from the
spillway), the Zumberge Petition, involving property located % mile from the spillway, reveals,
not surprisingly, that the increase in flooding is far more pronounced the closer a given parcel is
to the spillway. Accordingly, to the extent this Court grants Relators’ Motion for Leave to File
Supplement to Evidence, ODNR respectfully requests that this Court likewise grant its Motion
Jor Leave to File Its Own Supplement to Evidence such that a true and accurate determination can

be made on the merits of Relators’ Show Cause Maotion.
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PROOFE OF SERVICE

I hereby certify that a copy of Respondents’ Cross-Motion for Leave to File Its Own
Supplement to Evidence was served by electronic and ordinary U.S. mail on April 28, 2014 on

the counsel listed below:
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INTHE COURT OF COMMON PLEAS
MERCER COUNTY, OHIO

STATE OF OHIO, . r. CASE NO.: 13-CIV-08%
DEPARTMENT OF NATURAL BESQURCES,

’ Fudge Jeffrey B, Ingraham
Plaintiff, : ‘
Yo

THE JOHN H. ZUMBERGE TRUST UAD 1990,
&f f2h.s

Defendants,

MOTION FOR LEAVE TO FILE SECOND AMENDED PETITION TO APPROPRIATE
FLOWAGE EASEMENT AND TO FIX COMPENSATION INSTANTER

Pursuant to Rule 15 of the Giai-o Rules of Civil Provedure and R.C. 163,1?2((3}, Plaintiff
State of Obio, Department of Natwal Resowrces .(“Gf)NR”} moves this Court for Leave to file s
Second Amended Petition to dppropriate Flowoge Easement and fo Fix Compensation (“Second
Amended Petition™). By filing the Second Ammde;l Petition, GUNR secks to ineorporate a clear
and accuente desoription and value of the property to b‘s tgi{en, which spproprisiely sccounts for
the scientific effects of the redesigned spillway, based on a 10-yesr Hood event and, as an-
slternative claim, on the 2003 flood line, The gounds for this Motion are set forth in the
attached Memorandum in Support. ODNE. has slso stitached the proposed Secanaf Amended

" Petition for this Court’s convenience ag Exhibit A,
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Respecifully submitted,

W{%A By Li {&2‘*’!!35}

Scott D. Phillips {0043654)
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(614) 464-1737 (facsimile) Department of Natural Resources

MEMORANDUM IN SUPPORT

L 3 FACTUAL BACKGROUND

in State ex rel. Doner v. Zody, 136 Ohio $t.3d 446, 26 11-Ohio 6117 (“Dioner™), the Ohio
Supreme Court de;ennined that ODI‘@IR vaused incressed flooding on st least some of the
| Defendants’ property, /4. at § 83, Additionally, the Ohlo Supreme Court held that the
re-designed spl Eliwa_,/ caused “more frequent flooding, over & larger sves, fend] longer in
duration.” Hawwaz, the Ohio Supreme Court did nof resolve the sxtent of the increases caused
by the spitiway modification. That is, the Chio Suﬁmme Couwrt did not determine:

(A) Flosding Fregumﬂ How much more ﬁeqamt the.z
Defendants’ property is flooding?

Geographic Scope of Flooding - How much larger of an

ares floods on the Defendants’ property?

®

«%.
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{) Fiaedmg Duration - How much longer the flooding
~ lingers on the E@fmﬁams property?

The Ohio Supreme Court mandated that “the detemmaﬁam of the extent of the taking will be
made by the court presiding over the eppropriation proceeding” o, at 986. Obviously, then,
this Court st make that determination,

il. PROCEDURAL .BACKGRGUN@

To comply with the Ohio Sup%emé Court’s mandamus order in Doner, the original
?eﬁﬁén ‘o Appropriate Flowage Fasement and to Fix Compensation {the “Petition’”y for
Defendants’ property was filed on April 2, 2013, On April 18, 20133 ODNR filed an dmended
Petision to Appropriate Flowage Easement and to Fix Compensation (the “Amended Petition”)
for the purpose of tsking buildings, structures, or other impm:\fmmems upon the property
identified as permanent parcel 26-0428.0000 nof otherwise included in the original ﬁeﬁz’i@n. As
this Court is aware, the sbove-captioned case is now set for Jury trial May 21-23, 2014 o
determine the value of the floviage easement, Recently, h@ﬁwﬁm ODNR retained new special
counsel who filed their notices of appearance on May 14, 2013.

Within the past 11 months, undersigned counsel has taken the 'Egad on handling litigation
related to all of the Domerrelated cases. @DNR;S new counssl has discovered some
fundamental flaws in all of the petitions filed in response 1o the Chio Supreme Court's decision
in Doner. In order fo correct those efrafs, ODNR’s counsel has mnduct&é voluminous research
and hired new experts. These experts consist of George McMahon, PLD.,, PE, D.WRE {*Dr.

" MeMahon”), a hydrologist, and Lance Brown, MAT (“Mr. Brown™}, a real estate gppraiser, For
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purposes of this Motion, the 'Court’g; attention is respectfully directed to three errors contained in

the original Petition and first Amended Petition:

REE CASCMRTL.

Enrori: The 2003

Nearly everyont in the community readily acknowledges thet the 2003 food was an
sxtiaordinary event. It is well seitled thet an extraordinary flood event does not veqivirs the State
of Ohio 1o take o flowage casement, Sew e.g., Baird v. United States, 5 CL Ot 324, 329 (1984).
| Under Ohio law, 2 flowage easement isx&quima‘i to be teken for events that ars intermittent, but
inevilsbly reourring, with su_fﬁciem’ fregueney 1o constitute an interf’emﬁce wﬂh the property.
Doner, §80. Moreover, Ohio courts have heid that g0 event that will sceur less frequently than
once every 10 years is not of sufficient frequency to constitute  taking, Accwrate Die Casting
Lo v City of Cleveland, 2 Ohio App. 3d 386, 391, 442 ME24 459 (8% Dise, 1981}
| Accordingly, our hydrological expert — Dr. McMahon — hes prepaz;ad a hydrology report for
Defendamé’ propesty usiﬁg‘ the 10-year event, which is both generous to the property owaer and
consistent with @hi@*s Isgal standard, '

ERROR 2: Th

Iz Doner, the Supreme Covrt fﬁﬁﬂd that, after the Btate of Ohio replaced the old apiliway
with the new ong in 1937, fiooding increased over ul least soms of the Relators’ property in sres,
frequency, and duration. However, the origingl Perition and first Amended Perition 44 not
deterinine or @.@ﬁfﬁ/ those mcreases, Instead, the original Perivion and first dmended Péiitz‘an
’ @em based, not upon & hydrologics! study that was then reduced to an exhibit éeséribing the

extent of the take pursuant to R.C. 163.05 (as would be standad practics), but upon a rastes and

..z%..
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beunds description prepared by surveyors bégcd' solely on the estimated height of the 2003 flood
mafke& by the Mercer County Enginesr on bridge crossings. That deseription was flawed for at
. least three seasons, |

First, the description was legally incorrect — the 2003 fiood ﬁne was not the sppropriate
measure (see shove). Second, the description did not determine the extent of the take; the survey
was not based upon a hydrological study that quantified any inerense in flooding. And third, the
deseription was wholly unnecessary — Bowage zasemnents, in general, do not reguire metes and
bounds descriptions, and R.C. 163.05 does not require ¢ metes m‘id bounds description for any
type of taking - as Ohio cowrts have consistently deternrined. Madison County Bd. of Comm'ss v.
Beli, zém Ohie 1373, 99 87-92 (12" Dist. 2007 Alsc», no information regarding the history of
the avea prior to 1997 wag sought 10 verify or contradic! the numerous property owners’ olaims
that their property had flooded Hittle amé rarely bf:fare 1597, but flonded frequently and seversly
afier 1997,

These deficiencies are also corrected by the Second Amended Petition, Cur bydrologiesl
expert has generated two reports - one based on 8 H-year flood event snd, as an alternative, the
second based on the 2003 flood event, (See Affidavit of (eorge MceMahon, attached hersio ag
Exhibit B} Each report specifically determines and guantifies the intrease in flooding in terms of
-area, fmquemy, and duratibn,, and & significant amount of historic information has teen gathered
to document how frequent and severe the flooding slong Beaver Creck and the Wébash River

was prior io 1957 - giving real world support for ODNR’s hydrelogist’s selentific conclusions,
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ErrOR 3: The resulting appraised value was insceurate,

The Ohio Supreme Court ordered ODNR to take an.essement over at least some of the

Doner Relators” property for the increase in flooding if caused after the spillway was te;'p}aced in '
1997. Hm;éfe“i@l:‘, 85 a roqult of the first two exrotrs; past appraisers retained by ODNR wers never
provided with a pfe.cis_e, properly determined, and qﬁmﬁﬁed “extent of the tuke” to appraise,
Instead, they were given an incomect measure of the take G.e. the 2003 flood high water mark),
with no determingtion whatsoever of any actual ineresse in flooding, let slone 2 guantified
méasure upon which Ezey could rely, In addition, past appraisers wefe; prévided with an
inaccurate description of the nature of the take. The appraisers were told that the State of Ohio
was sequiring the right to frequently, severely, and pérsis%cnﬁy flood anytime it wanted to, and
for any resson. In wﬁtmst, Domer beld that the State needed o acquire the vight that it had
already been exercising - the right to intermittently, but recurrently, increase flooding during
sufficient lovels of preciﬁitatiqn a8 a naturel result of the reconstraction of the spillway in 1997, .
This time, our appraiser — Mr. Brovn — was provided with a conﬂecrt- measure for the
flowage easement and a clear determination from a hydrological expert that specificsily
quantifies the extent of the take {be it based on the 10-vear ﬂ‘md gvent or alternstive 2003 flood
event). Mr. Brown has also been provided an exhibit prepared by QDNR’S swrveyors that dlearly
describes the interests to be taken as éetermihed and qﬁantiﬁed by our hydr&lagieai’ é}{perﬁ fon
both & 10-year flood event hasis and aﬁﬁe?mtive 2003 flood event basis), a siguiﬁcam amount of
historic .infom’maﬁnn related to the flooding of the subject propexty prior to 1997, and the acourate

description of Eheﬁnau&ﬁ of the take as determinied by the Ohio Supreme Court in Doner, Az s

.
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result, Mr. Brown has been able m more accurét@ly value tﬁ& property interest being taken, based
on & 18-year flood evmt and, 8% an altcmatwe, based on the 2003 flood event.

At this time, Defendants wou‘ici not be unfairly prejudiced as a consequence of allowing
ODNR 1o file the attached Second dmended Petition, To date, the Parties have conducted m;iy
timited discovery end no depositions have yet been scheﬁﬁiedn/

In order to ‘cmreg,t the errors in the State’s original PP’IEH@# and first Amended Peizizan
without unfair prejudice to E}afmdams, ODNE bereby respecifully requests penmission to file its
Second Amerded Petition Instanter t elearly and accurately define both the extem of the take
and ‘-:hex value of the flowage essement on both the 10-year flood event basis and, altesnatively,
on the 2003 food line basis,

TEL.  LAW AND ARGUMENT

&, R.C. 163.12(C) specifically provides for the amendment of this petiffon.

With respect to sppropristion petitions, R.C. 163.12(C) states that “[lhe cowmt may
amend any defect or informality in proceedings wnder sections 153 01 to 183.22 of the Revised
Code” R.E. 163.05 {which governs the ré@uizemcm of an apprdpriatien petition) falls within
those specified seciions. Accordingly, it is clear that the Cenerg? Assembly provided express
authority for the amendment of an appropristion petition,

Indeed, Chio courts have routinely allowed for similar smendments to petitions o
apprépriatea See, e.g., Dorsey v. Donokos, 83 Ohio ﬁpp 3d 413, 421-23, 515 NE.2d 239 (12@
Dls‘* 1992} (finding po eror in allowing the board of county commissioners to amend s

appropristion petition fo add an ﬁasemeat for ingress and egress on the landowner's property;
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see also Madison Cty. Bd. of Commrs. v. Bell, 12th Dist. No. CAEODSJ}Q»G% 2@0%01’31@»13‘?3
' ‘ij‘ﬁ@ 7 {Mar 26 2007 (ledmg that Board of Cumm;sswmers could amend its mmpiamt seeking
o approprigte und,e;x R.C. i63 to abandon part of the mterest it was seeking to appmpriate}, In
Madison Cty. Bd of Commrs.; the Twelfth District Court of Appeals upheld the trial muﬁ"s_ _
: éebisiim to Jaﬁl@w the appropriating agency to amend their original petition. Jd. The original
ye@iﬁan requested & fee simple interest in the property; the Comrt allowed the -‘appfg}pri&tiﬁg _
ageney to amend to request only an essement. Jd Here, ODNR seeks to amend its petition
based upon new scientific data related to the sxtent of the take and the value of the permanent
fiowage easement.

. B. Leave to file an amended pieadiﬂg pursuant to @hm Civil Ruie 1% should be
freely gramted,

R.C. 163.12(C} permits parties to amend a petition for appropriation in sccordance with
Ohés Civ.R. 13. See Wray v. Tattersall, 6th Dist. No. L-98-1030, 1998 WL 636797 *5 (Sﬁpt,
18, 1998). According to the Ohio Supreme Court, “when 8 tribunal is faced with 5 request for
leave to amend a complsin, Civ.R. 15(A) directs it to grant such leave ‘freely’ and ‘when
justice so requires.’” Columbus Bar Ass'n v. Dougherty, 99 Ohio 5t. 3d 147, 2003-Chio-2672,
789 N.E.2d 621 at 415 (Emphasis added). It is & well-established principle in Ohio that “[tjhe
language of Civ.R. 15(A) favors a liberal policy when the trial judge is confronted with a motion
to amend g pleading.” Wray, &% Dist. No. L-98-1030; @iﬁng Hilmington Stee! Pmdacfs, fne. v
Cleveland Elec, Flum. Co, 60 Ohio Siﬁd“ 126, 122, STINE2d 622 {i&&@l}

Hers, juéﬁc«s would be served by aiiawiﬁg the Second Amended Petition i he filed,
which provides an updated and accurate description of éﬁe flowege eassment ODNR wa;s a[rd@mﬁ
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o soquire, based m; botha Rﬁfyéar flood event and, as an alternstive claim, the 2003 ﬁﬁ@d event.
Specifically, the Second dmended Petition is based on Dr. MoMahon's fwo altemaﬁ%e
" hydrological reports, whis::h scientifically describe for all parﬁms the extent of the take on 2 18-
year flood event basus and, as an alternative, on the 2003 flood event basis. Accordingly, this
amandmgnt corrects the defects in the original Petition and first Amended Petition that justice
mqﬁims, The ‘E)éfeméants are entitled to fair and adeq-uaﬁé compensation under the law, just as
the other taxpayers of Ohio are entitled to é just end fair process wheve they are not forced to
take or pay more than what is required under the law simply because of past gm}rs' and
oversights thet can, and should, be corrected now. |

C. Allowing Plaintiff to aménd s petition presents ne mmﬁue delay, bad faith or

dilatory motive, poses no uafair prejudice tv Defendants, and will promote
judicial economy. . x

Defendants will not be prejudiced by the filing of the Sf:m%z&’ Amended Perition.
@DNR’S claims remain the same — the procedure set forth in the Doner mandamus order has not
changed, the Second dmended Petition simply corvects the legal, scientific and historic defects in
the original Petition and first Amended Petition, Putthermore, the Parties have thus far engaged
in only iimite;d written discovery and have not scheduled depositions,

Alsc, as the Court is aware, the Defendants are not required to aecépt the State’s
determination of the extent of the take on their property. They may contest that iasue as a
preliminary matier before the valustion phase of the appropriation proceedings, Pursuant to the
Doner declsion, this Court should determine the extent of the take, while the compansation for

the take should be decided by the Jury. Therefore, if the Defendants contest the extent of the
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take described in the Second Amended Petition, an Evidentiary Hearing should be held before the

Coutt. The Court-should determine the extent of the take, and either party may appeal that

determination.

¥, CONCLUSION

In light of the forégoing and in the intersst of complying with the Ohio Supreme Court’s

Order in Doner, ODNR respectfully requests thet this Court grant it leave 1o file the sttached

Second dmended Petition in the sbove-captioned cass,

OF COUNSEL:

Prank J. Reed, Jr. (0055234)
freed@fbtlaw.com

FROST BROWN TODD LLC
One Cohunbus, Suite 2300

. 10 West Broad Street
Columbus, Chio 43215-3467
{614} 559-7213 (telephone)
(614} 464-1737 (facsimile)

State of Ohiv v. The Jobm H.
Zumberge Trust U4D 1990, et ol

" Respectfully submiited,

i/ .
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Scott D, Phillips (6043654)
sphillips@fbtlaw.com

Brian W. Fox (0086851}
biox@fbtlaw.com
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9277 Centre Pointe Drive, Suite 300
West Chester, Chio 45069
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{513} 870-0999 {facsimile)
Attorneys  for Plaintif State of Ohio,
Depariment of Natural Resources
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IN THE COURT OF COMMON PLEAS
MERCER COUNTY, OHID

STATE OF OHIO, -1 CaseNo, 13-0IV.083
DEPARTMENT OF NATURAL :
RESOURCES ’ ; :
2045 Morse Road, Building D-3 < Judgs Jeffrey K. Ingrahim
Columbus, Ohio 43229, :
Plainiift, ) : SECOND AMENDED PETITIONTO
' ' : APPROPRIATEFLOWAGE EASEMENT
¥, 1 ANDTO FIX COMPENSATION

THE JOHN H. ZUMBERGE TRUST UAD
1990, CHARLAS F. AND JENNIFER M.
ZUM BERGE, TRUSTEES

6612 Mayer Road

Celina, Ohio 45822

gnd

VIRGINIA L. ZUMBERGE TRUST UAD
SANUARY 31, 1990, CHARLES F, AND
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1.

State of Ohio v. The John H - Case No.: 13-CIV-083 Second Amended Petition To
Zumberge Trust UAD J990, et o, ‘ Appropriate Flowage Fasement
‘ And To Fix Compensation




Pursuant to the Ohio Supreme Court’s Judgmmt Entry dated December 1, 2011, Plaintiff
State of Ohio, Bﬁpamﬁent of Natural Resources (“ODNR™} bmxgs this Second Amended Petition
to appmpnate ] ﬂawagﬁ easement, and alleges as follows:

i. ODNR isa public agency as defined in R.C. 163.01.

2. This Petition is brought by ODNR pursuant ?,6 its authority under R.C. 1501.01,
R.C. 163.01, et seq., and in full compliance with-.fD'aner.

3. Defendants are those persons or e_nﬁfiesx béseé upon pmiiﬁ*xin&ry review of title or
otherwise, who may possess legal interesi(s) in property localed in Mercer Cnﬁnty, Ohio (ég

| more particularly described as Mercer County Anditor’s Parcel Nos. 26»@22590,00(}(}3
26-031600.0000, and 26-052500.0000) over a portion of which the herein flowsge easerpent is
being scmdred, | |

4, Defendants’ Eaés of property is fmt 8 permanest, somplete conversion of private
property fﬂr public use, which would raamre an appmpm ion of 2 fee simple interest in
Defendants’ property.

5. Instead, aﬁy increage in flooding on Defendants’ property that does ocour creates
only 2 temporary loss of Defendants® use of the pfépeﬁys which would justify an appropriation
of a flowage easement interest in their property,

8. To date, ODNR has been unsble to agrez with Defendants on the terms for

conveyance of a flowage easement.
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7. Inadvance of filing this Perition, ODNR has complied with the requirements of
RC. 16304, .

g ' | The pmp@gc of this Petition is to acquire & flowage easement, free and clear of éﬂ
Eim:gs&f claims and encumbrances, and to fix compensation, in full c@lmpiiaanseﬂ with the Ohio
Supreme Court’s December 1, 2011 Judgment Entry in Doner.

COUNTI
{10-Year Flood Event)

g, This Court recently determined in the reia‘igci cases of Qﬂf\;’}‘ék v, wa’elda . Thamas,
et al., Mercer C.P. No, EE«CW&ZG& DDNE v. Jerry W. Powell, et of, Mercer C.P. No. 12-CIY-
206, and ODNR v. Timothy Knapke, ef al, Mercer C.P. No, 12-CIV-305 that the post-
appropriation extent of the take for valustion purposes is the 2003 flood Hne. See Thomas,
Judgment Entry on Motion jbr‘f;eéve o File Amended Complaint (Jan. 17, 2014y, Powell,
Judgment Eniry on Motion for Eeavfz to File Amended Complaint (Peb. 12, 2084y, Knaple,
Fudgment Entry on Motion for Leave to File Amended Complaint (Mar, 7, 2814).

10.  ODNR sespectfully disagress with this Cowmt’s déﬁezminaﬁ@n and asserts that the
sppropriate determination of the post-sppropristion extent of the take for valustion purposes is
the measure of & 10-vear flood event,

11 In order to preserve this issue for appeéi while allowing the case to proceed to
trinl @ms ekpaditiomiy as possible, QQNR proffers the 10-year flood event-based flowsge
ezsaent to be sppropriated in this éase 85 that describad in Bxhil :' !, attached hereto and fully

incorporated by reference.
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LOUNEE
{2003 Flood Line)

12,  Alternative to ‘t’he above, in the event this Court dismisses Count T or otherwise
determines in this case as it did in %amas, Powell, and Knapke that the post-appropriation
extent of the take for valuation purposes is the 2003 flood line, the legal description of the 2003
flood ﬁfm»&ased flowage casement 1o be app;mpriated in this case is that atﬁeséri;&ﬁd in Exhibit 2,
aitached hereto and fully incorporated by reference. | |

WHEREFORE, ODNR prays the Court wilk:

A, Eﬁiﬁ{f & judgment ot Count I or, in the aliermstive Count I, ordering the
conveyance of s perpetual flowage easement in the subjéct property to ODNE,;

B. Canse a jury to be impaneled to make inguiry info and assess wmpensaﬁm o be
paid for the sppropristion of the permanent flowage easement; and

C. Crant ODNR all such other relief o which i may be entitled,

Respectfully submitted,

Seott v, Phillips (00436547

OF COUNSEL: sphillips@fbtlaw.com
Brian W. Fox (0086851)

Frank J. Reed, Jr. (0055234} bfoxf@ibtiaw.com
freed@fbtlaw.com . FROST BROWN TODD LLC
FROST BROWN TODD LLC 9277 Centre Pointe Drive, Suite 304
One Columbus, Suite 2300 West Chester, Ohio 45069
10 West Broad Street ' (513) 870-8200 {telephone)
Columbus, Ohio 43215-3467 ' (313} 870-0999 {facsimile)
(614) 559-7213 (telephone) Attorneys  for Plaimiyff State of Ohio,
{614) 464-1737 {(facsimile) : Bepartment of Natural Resources
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CEBTIFICATE OF SERVICE

I hereby certify that & true and accurate copy of the foregoing was served by ULS. Mail,

pursiant io Ohio Civ.R. 5(BY2){c), this

Amy B. Tkerd

Assistant Prosecutor

Mezcer County Prosecuting A‘é:tomey“s
Cifice

F19 N, Walout Street

Celina, OH 45822

(419) 586-8677 (telephone)

Counsel jfor Defendants

Mevcer County Auditor and

Mercer County Treasurer

T Luw Drocuments DI26034 0606266 4B45-7452-66 741

State of Ohic v, The Jobn H
Lumberge Trusi UAD 1998, ar o,

Case No.;

day of April, 2014, on the following;

Bruce L. Ingram

blingram@vorys.com

Joseph R. Miller -

jomiller@vorys.com

Thomas H. Fusonis

thfssonie@vorys.com

Martha Brewer Motley
mbmotley@vorys.com

Vorys, Sater, Seymour and Pease LLP

52 Bast Gay St:ae‘ P.O. Box 1608

Columbus, OH 43216-1008

{614} 464-6400 (telephone)

Counsel for Defendonts The John K. ?umbﬁr,w
Trust UAD 1990 and Virginia L. Zumberge
Trust UAD January 31, 1990
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IN THE COURT OF COMMON PLEAS
MERCER COUNTY, OHIO

STATE OF OHIO, DEPARTMENT OF  : Case No.: 13-CIV-083
NATURAL RESOURCES, : _
: Judge Jeffrey R, Ingraham
Plrintiff, : '

Ve : AFFIDAVIT OF GEORGE F,
THE JOHN H. ZUMBERGE TRUST UAD
1990, et al., er 4/,

Defendants.
i, George F, McMahon, being first duly cautioned, swear or affirm as follows:
i 1 am employed as a Vice President of ARCADIS-US, Inc.
2. I have personal imoWledge of the facts contained in this Affidavit.

3. I am a hydrologist retained for purposes of evaluating the flood impact of
spillway improvements.

4, On behalf of ARCADIS-US, Inc., | developed hydrologlc and hydraulic models
for determination of the exact acreage 1o appropriate a permancnt flowage
easement due to spillway modification for the property located on Defendants’
property, ie. Mercer County, Ohio Recorder’s Office Parcel Nos. 26-

" 022600.0000, 26-051000.0000, and 26-052900. 0000.

5. Based upon these model resuilts, attached as Exhibit | is a report- 1 authored
demonstrating the exact appropriation due to the spillway improvements on the
Property based upon a 10-year flood event.

6. Further based upon these same model results, attached as Exhibit 2 s a report |
duthored demonstrating the exact appropnatlon due to the spillwny lmpmvements

on the Property based upon the 2003 flood \

2014, in the state of Georgia and the county of Fulton.
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Chio Department of Natural Resources

Flood Impacts of Spiliway Improvements
10-year flood

Charles and Jennifer Zumberge Parcels
Parcel Numbers 26-022600.0000, 26-051000.0000 and 26-
052500.0000

Grand Lake Saint Marys,
Beaver Cresk and Wabash River

April 2014

S

Infrastrutture -Water -Environment Buildings
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1. Parposs and Boope

This report sumimarizes mpacts on flooding of the Jery and Baty Zurbarge parcsls
due o improvements to the Grand Lake St Mary's {GLSM) Derm splliway. The spitway
wrest length was increased in 1357 to bring the dam into compliancs with Ohle Dem
Safely Laws and Regulations (ORC Tile XV s amended).

Expecied impacie of spiilway improverents on fiooding ware detervined by hydrologlc
and hydraulic simulsfion of baslh response to the O-vesr Bood, resulting from
epplication of the MOAK 98-hour 10-veer relrfall to the Beaver Creek — Wabash River
basin.’ The 1&-yaar food has 2 10% chance of seesdence In any veer, or
siematively s equaled or sxcesded on average onoe In 10 years, Becauss BLEM
spitway operation fullowlng splway modification ¥ 1987 has been uncontrolisd {fres
overflow), reservolr outflow Is ehways less than the pesk rate of nflow, Tusiraied in the
case of the 10-year flood In Figurs 4. Consegusntly, no metier the tempored gid
spatial disirbution of ralnfall within the GLSM watershed, pesk fiuod favel on any
spasific parcel downstresm of GLEM wifl shways ba lower with the new suditway in
operation than would ocour naturally, Le. ¥ CLEM did not esfist,

Ralnfall-runolf modeling was performed using the 105, Anmy Coms of Enginesrs
{UBACE} Mydrologle Englnesring Cantar's Hydrologlo Modaling Bystem (HEC-HRES),
varsion 3.5, HEC-HMS s 8 ganeralized compuder program et siowisies praciciation.
runcf processes of dendriic rver basins and reservoir systems.

Compted inflow to GLEM for the 10-yvesr slonms was routed through the GLEM
resgrvoir and dam for the pra-1997 and post-1997 spilway, 85 follows:

* Releases aver the pre-1887 spiilway with two of the four galed low-level outlets
spened 24 nches (ot of @ posalble 32 Inches) when GLSM reservolr level
axcesds §71.4, ons foct above spliway crest; speration conslstent with standard

* NOAA Alins 14, Nationg Waather Service Hydromsteorclogieal Design Studles
veﬁ’er Fraf:?p ta&mr E”*ee:guaw E}ata &ewr PFDE)

1114




opersting procedures and the maintenancs condition of the gates prior
zonstruction of the new spihway In 1897

2 Fres-overfiow relesses from the improved {post-1957) splilwey
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Figure 1: GLEM Inflow (red} and new splitway outfiow (blus), 10-year fiood

Grand Lake St Marys outfiow fime seriss generated by HEC-HMS wers combined with
subbasin funcif hydrographs, snd routed (one-dimensions! unsteady fiow routing)
thwough the main channel and principal tribltaries of Beaver Cresk and e Wabash
River downgtream of GLEM usiig the HEC-RAS (River Analysls Syster) niodal,
veision 4.1.8. The model domain extends from the GLEM epitway west fo the Ohlo-
indiana border, inchuding reaches of Beaver Creek, Wabash River, Big Run, Litls
Beaver Crask, and an unnamed tributary, Figure 2 displays a study area misp with
modeled streams, spprodmale location of plaintiifs properties and the FEMA 100-year
flond zane,
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Flgure 2: Beaver Creek and Wabash River study arsa 7]
The HEC-HMS model encompassss the anfire witershad draln) Ing to the Wabash

River gbove the Ghis-indians Ine; the mods! domain and major components am
shown i Flgurs 3,
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Figure 3: Wabash River Basin HEC-HMS model comporients

The extent of hydraulic (HEC-RAS) modeling Is based on the location of plaintiie’
properties along the maln stream recalving flow from the dam, Beaver Creek and
Wabash River below Beaver Craek, and major iributaries, While several tributaries
contribute flow to the main recelving channel, only iribularss with plalntifls affaciad by
tributary flooding were explicitly modeled using HEC-RAS cross sections. The MEC.
RAS model, shown in overview In Figurs 4 Is high resolution with closskr-spaced cross
- sections, & ofal of 15 of which traverse Zumberge paresls numbered 26-022600.0000
{northem), 25-052800.0000 (middis) snd 28-051000.0000 {southerm).

4114
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gections, showing hcation of Zumberge pamels

The downstream boundary of the hydraulic mode! Is located just upstream of the Ohio-
Indiana border. A rating curve was used as the downatrasm boundary, developad
based on historks records Tor the USGS New Corydon Gage and extrapolsted to
exireme highflow events. Extrapolation was performad by non-inesr regression of
HEC-RAS modeb-compided stages downstrenm of the bridge ot Siate Line Road, over
a range of sleady {non time-varying) flows. Ths New Corydon Gags Is locatsd 8s
shown I Flgure 8.
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¥ #6ch B

Figurs §: USGE New Corydon Gags HEC-RAS model downsiream boundary)
koation

£, Farcel location

The Zumbarge parosls (28-022600.0000, 26-052000.0000 snd 28-0531000,0000) e
cated respectively on the novth sile, aorss and on the south side of Bsaver Qreek
just dowratream of the GLEM spibway — the upstream HEC-RAS mexisl boundary, The
pazcels are shown In sverdew In Figure 4 and snfarged In Figurs 10.
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2. Analysle resulte - sifacts of GLSM spiliway improvements

Hydrologic and hydraulic simulation resulls presented in this repor enable
comparisons of flond impacts of pre- and post-1997 GLEM spliiwey operation for the
10-year fiood. The following Information Is provided:

*  Flood propagetion, Le. changs In magnitude snd timing of food flow moving
downstream from the GLSM spiliway and assoclated flood stage st the midpoint of
azch of the Zumbergs parvels

= Flood aiatistics, Le. peak flow, elsvalion, flooded ares and duration
= Fisod undation mapping

Flood iformation bs presented n graphical and tabules format in subsequent sections
of this raport.

3.4 Flood propagation

Figure 8 shows GLEM discharge erd Beaver Creek Sow end slage &1 the mid-point of
the rorthem and middle Zumberge parcels (numbars 26.022800.0000 snd 28-
082200.0000) for the H0wear food with ofd end new spitways. Bolh parosls are
reprasered by HEC-RAS mode! cross seclion 82344, Cross-section nurber in iz
case ulicates distence (n feel) moving upsirears fom the Rewver Creek confuence
with the Wabash Rivar, with GLSM dam foceted ol the most upsirsam cross sacion,
piinber SE214,
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Figurs &2 Simulnted 10-vear food GLSM spilway fiow fdoted nes In YDRET Granh)
and Beaver Creek flow (solid ines in upper graph), Beaver Creak stugs (owsr graphy
on Zumbergs parcels 268-022800.0000 (northerm) end 28-D5800.0000 {middia), both
reprasenied by cioss section 52344 (blue — new spliway, red - old spifwey); bisck
dashed fine ~ northerm parcel represeniative slevation (855 8 Wack dolted g ~
reiddle parcel rapresentative slevalion (853.5)

Figure 7 shows GLSM dischargs wrd Beaver Cresk Tow and sizge on the southern
Zurrberge parost (25-051000.0000) for the 10vear food with old and naw spitways,
The parcst s represented by HEC-RAS mode! cross seclion 51388, Cross-ssction
rumber Indicates distance (n fesl) moving upstrasm from the Beaver Crask
corfluence with the Wabash River, with GL3% dam loceted st cross section 56214,
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Figurs 7: Simulated 10-veer Sood GLSM spliway fow (Cotted Fnes iy upper graph)
and Deaver Crask fow (solid lines In upper grephy; Beever Cresk stage (ower oraphy
ot the southem Zumberge parcel, number 28-051000.0000, representsd by cross
saction 81386 (v — new spilbeay, red - ofd spitway; black dashed ling — paros)
represeniative glevallon (855.2)

Flood profiles, showing pesk waler surfacs elevations in the main Beaver Oresk-
Wabash River ragch for the pre- end post-1897 spilwey configurations, are plotied in
Figure 8, The relative lonalion of the Zumbergs parcels, denobad by g red arrow, ls on
Beaver Cragk joss than a mile downshream of the GLEM spliiway, Due o thelr
provinty to the upsirean mods! boundary, el three parcels experlencs greater depth
of flooding with the new spliway, and the notthern and middle parcsls significantly
more flosded srea a8 well. Floodsd ares on the southers parcs!, however, 1s limife
bacause most of this propery sifs ot & higher slavation than the olher two, and ficoding
is mostly confined fo & drainage ditch running slong #s ssstem angd southem
boundaries. Summary HEC-RAS model results for sections crossing and In the vidnity
of the Zumberge parcels are shown In Table 4 of the Appendix,
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82 Flood siatintics

Selecied stalistics %or the 10-vesr flood are praserted in Tabis § %or the northem
Zurebargs property (perost 28-022800.0007), Tebie 2 for the southsm parvs! (25
S5IG00.0000) v Table 3 % the middle paros! (28-052800 5008). Dus to thelr
fseation near the GLEM spliwey, the post 1887 spliwey hnprovements dgnfficanily
fncranse pusk fiood level on el thres parcels, and durelion of Booding o the nothern
snd southam paresls. However, flnod durstion Is much jees with the new spiitway on
the middls parest hecauss & is sulficlently low that & Is sublect b0 Sooding dusng the
move than 10 e daye nesded io lower the resanvely using the ofd spilivey. Bacause
the seuthern parcel sits ef & higher elevation, fooded sres b mostly confinad fo g
drainage ditoh running slony s seslem and southemn borders. Az shown in Figures 8
andd 7, Beaver Creek peek Row pest the parcels I largely determined by Bow over the
GLEM spliway,

10/14




Table 1: Sslecled Sood stutistics for Zumbergs Parcel Number 26-022600.0000
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Tabis 2: Selecled food stetistios for Zumbenge Parcal Mumber 28-052500,0600
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Talkls 3: Selected ficod stetistios for Zumberge Parcel Number 28-051000.0000
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2.3 Inundation map

Figure 8 shows Inundsted area for the 10-veer fiood on the Zumberge parcels for pre-
gl post 1997 spiway configurations,
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4. Conclisions

This study shows that the Zumberge parcels are significantly affected by the new
spilhway largely due fo thelr location less than a mile downstream. All parcels
experisnce about 1,5 feet of increased flood depth, and the northem and southem
parcels about 2.5 days of additional flood duration. However, durstion of flooding s
greatly reducad (by about 10.5 days) in the middle parce! by the new spiliway dueto
the parcel's low leval, coupled with the additional time needed to lowsr the reservolr

using the old splilway In comparisonto the time required by the new spiliway. The
increase in flooded area of the southem parcel s less than an acre and mostly
confined fo a ditch running along its sastem and southern borders.
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Ohlo Department of Natural Resources

Flood Impacts of Splilway Improvements
July 2003 Flood

Charles and Jennifer Zumberge Parcels
Parcel Numbers 26-022600.0000, 26-051000.0080 and 26-
052800.0000

Grand Lake Saint Marys,
Beaver Cresk and Wabash River

Aprll 2014

Infeastetictre  Water Ervionment Sulings
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1. Purpose and scops

This report summarizes impacts on flooding of the Jerry and Batty Zumbergs parcels
due to Improvemants to the Grand Lake St Many's (GLSM) Dam splifway. The spliway
crest length was Increased in 1997 to bring the dam Into compliance with Ohlo Dam
Safely Laws and Regulations (ORC Title XV es amendad).

Impacts of splilway improvements on flooding were determinad by hydrologic and
hydraulic modsling of basin respanss o a flood event resulting from heavy preciplation
eccurring from July 4 through July 8, 2003. Fiood levels on individual parcels were
determined by hydrologic and hydraulic modeling as subsequently described. Total
recorded event pracipitation depths st the four functioning National Oceanic and
Atmospheric Administration (NOAA) gages closest fo the watershed ranged from S to
11 Inches. These dafia were adjusted using National Westher Service (NWS) NEXRAD
radar spalial distribution information. Total July 4-8 rainfall depth everaged over the
Wabash River basih upsirear of the Oblo state line, Including Grand Leke Saint Marys
and Beaver Cresk, was 7.85 inches. The most intense $6-hour period during the svent
produced 7.25 Inches of rainfall, with & retum period of spproximately 176 years,
sstimated based on NOAA Ates 14 regional 868-hour precipitation depth,

The simulation perlod for the 2003 flood analysis was extended o a full month — from
July 2 through August 2 ~ becauss inflow to GLSM Is stored and released over the
spillway over & long period of time. Dus to its smaller discharge capacity, lake level
recedes more siowly with ths old spliiway in operation then with the new spliiway.
Because GLSM spliiway operation has baen uncontrolled {free overflow) following
splllway modification In 1897, ressrvoir oulflow is always less than the peak rate of
inflow, Hlustrated in the case of the 2003 flood In Figure 4. Consequently, no matter the
temporal and spatial distribution of rainfall within the GLSM watershed, peak flvod leve!
on any specific parcel downstream of GLSM will always be lower with the new spitiway
in oparation thah would oocur naturally, Le. ¥ GLSM did not exist,

* NOAA Aflas 14, National Waather Service Hydro meteomlogical Dasign Studies
Csﬂtsr, Precipataﬁa@n Fr&quency Data Sever (PFUS)
ihdse. nws 1038 g pidsfind

"7




3
i

N
3
N
N
3
3

BBt e i

ke

i
asseerc~-" Y
S

L ‘ f

e Y

2450

T

& Sz D ENETI . et oveommwerarstreoee e
EIAAE TR T S B R SR S T " B Y I e i e e i
Ry

oo B LAY BB, S PN e SAEMLAF B SO S T A OB

Figure 1; BLEM inflow (red; and new spltway outfiow {bius), July 2003 flood

Rairfall-runclf modeling was performed using the U.8. Amy Corps of Engineers
fUBSATE) Hydrologie Enginesring Center's Hydrologic Modsling Systers (HEC-HME],
varsion 3.5, HEC-HMS Is 2 generalized compuler program that eimulales precipiistion-
ruref procesess of dendritic dver basing and resurvelr systems.

Compuited inflow to GLEM for the July 2008 flond was routed through the reservolr and
dizam for the pra-1887 and post-1897 spliway based on the fullowing essumplions:

»  Releases over the pre-1907 spibway with two of the four paled low-lave! outlels
wpenad 24 Inthes (uid of 2 pogsible 52 inches) when GLEM reservolr lavel
avcesds 8711, one fool slove splliwey crast operation conslstent with slendard
eperating procedures end the maintenance condition of the gales pricr o
sonstruction of the new splfway b 1987

s Frea-overiow relapses from the Improved (post-1957) spiliway

2447




Grand Laks 5t. Marys cutfiow tims serles genemied by HECHMS wers combined with
subbasin runoff hydrographs, snd reuted {one-dimensional unstesty flow routing)
$heough the maln channe! and prindpat tributeries of Beaver Creak and the Wabash
River downstream of GLEM using the HEC-RAS (River Analysls System) mods,
version 4.1.0. The model domaln extends from the GLSM spilway wast o the Ohlo-
indiana border, Including reaches of Beaver Cresk, Wabash River, Big Run, Little
Beaver Creek, and an unnamed Wributary. Figure 2 displays s study area map with
modeled streams, spprovimats location of plalntifs properties and the FEMA 100wyear
fiood zons.

£ ooccoocs Bt BoSHY FEMA Flood zons
P RN ‘ﬁmysarmmiah
mm Prope imnyaarimﬂsﬁam {approvimety mmm

Bo ViR e e

Figure 2: Beaver Creek end Wabash River study area map

Fol

The HEC-HME medsl sncompesses the snire watershed dralning o the Wabash
River shove the Ohio-indiana ine; the model domain and malor componsnis sre
ghowen i Figure 3.

7




|
|

H
o
'm;?’g;“‘.““.".“ﬁ’l.ﬂ, .
i 2

H.,..,nqsw..,,,,,;,a.,g.‘m1,,._\...0'_,4,“.,“_ oo

%y
fat

Bons.
E.

4?’3@

—i‘ﬂﬂ
&~
&34

=» i q»*”‘ L™ 4

Fﬁgum &: Wahash River Basin HEC~HMS mmiai mmmner’cs

The exdent of hydraulic (HEC-RAS) modeling Is based on the location of plaintifle’
properties along the maln siream recelving fiow Fom the dam, Beaver Cresk and
Wabash River balow Beaver Cresk, and major inibularies, While severa! tributuries
confribute flow 1o the main recelving channel, only tributariss with plaintifis affectsd by
{ributary flooding were explicitly modsled using HEC-RAS cross sections, The HEC-
RAS model, shown in overview In Figure 4 s high resolution with clossly-spaced cross
sections, a total of 16 of which traverse the thres Zumberge parcals, numberad 26-
022500.0000 {northern), 26-052000,0000 {middie} and 28-051000.0000 {scuthern).
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i River and major tributarg H‘E~S
sactions, showing locetion of Zumbengs parcals

The downsiream: boundery of the hydrautic medel is nogted fust upsiream of the Ohio-
Indians bordar. & reling curve wes used as the downstream boundery, developad
based on historlc records for the USGS New Corydon Gags and sxirecolalad io
extrems high-flow events. Extrapolstion'was performed by non-inear regrassion of
HEC-RAS model-computed stages downstream of the bridge st Stats Line Raad, over
& range of steady (non tme-varying; fiows. The New Corydon Gege s located as
shown in Flgire 8,
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Figure §: USGS New Corydon Gags {HEC-RAS mode downatrearm bourdary)
ooation

2. Parodl oation

The Zurberge parcels (250226000000, 260528000000 and 28-051000.0000) are
looated respartively on the novih side, across snd on e south slide of Beaver Creak
Just dowostream of the GLEM spliway ~ the upalream HEC-RAS mode boundary, The
parcels are shown in overvsw i Figurs 4 snd enierped in Figuss 10,

817




3. Analysis results - effects of GLSM splitway Improvements

Hydrelogic and hydraulic simulation results presented In this reportenable
comparisens of flood impacts of pre- and post-1997 GLSM spitway operation for the
July 2003 flood. The following information is provided:

= Fiood propagation, La. change in magnitude and timing of ficod flow moving
sdownstream fom the GLSM spiliway and associated flood stage et the ridpoint of
sach of the Zumberge parcsls

*  Flood statislics, Le. peak flow, elevation, ficoded ares and duration
5 Flood inundation mapping

Flood information is presented in graphics] snd tshular Sormat in subsequant sections
of this report,

&1 Flood propagation

Flgure 8 shows GLSM dizchargs and Beaver Creek flow and siage gt the midpoid of
the nerthern and middls Zumberge parcels (numbers 28-022800.0000 snd 26
G52800.0000) for the July 2003 flood with ¢ld and new spliiways. Both parcels are
rspresented by HEC-RAS maodel cross ssciion 52344, Cross-sestion numbsr b this
casa indicates distance (in fest) moving upsiream from the Beaver Crask conflusnce
withy the YWabash River, with GLSK dam ocaled af the mast upstream cross ssclion,
number 58214,
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Flgure 8: Shmulated July 2003 flood GLEM splllway fow {dotier Bres in upper graph)
and Beaver Crask fow fsolid inss In upper graphy; Beaver Crask stage (ower graphy
or Zuvberge parcels 28-022600.0000 {ortherm) and 28-052800.0000 {ridhcilel, bogh
reprassnied by crose aection 52344 fhlue — new wpilway, red — ol gplihway); biack
dashed ine - nothern percel representative slavetion {BB5.EY, black dotied ling ~
sriddle parcel representative slevation (8535

Figure 7 shows GLEM dischargs and Beaver Cresk fow and slage on the southem
Lusvkerge parcel (28-051000.0000) for the Bty 2003 fond with old and new spiiways.
The parest ls reprasentad by HEC-RAS model eross section 54 388, Cross-zsction
nurber indiceles distenas fin faat) ming upstream from the Remeer Cresk
sanfiusnce with the Wabesh River, with GLEM dam located 8t croes section 58214,
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Figure 7: Simulated July 2003 flood GLEM spiltway flow (dotted fnes In upper graph)
and Beaver Crask fiow {zolid lines in upper graphy; Beaver Creek siage (lowsr greph}
o the southem Zumbargs parcel, number 28051 G00.0000, reprassnied by cross
section 51388 (bive ~ new spliway, red — old spiifway); black dashed fne — parcel
represeniative slavation (855.2)

Flood profiles, showing peak water suriace slevations In the maln Beavar Crenk-
Wabash River resch fof the pre-and post-1987 spiiway configurations, ars plottsd in
Figurs 8, The relative location of the Zumbergs parcels, dencted by 8 red arrow, bs on
Beaver Crask less than & mlle downatream of the GLSR spitway. Dus o thelr
proximity o the upstrasm model boundary, al thres parcels experience greater depth
of finoding and grester fiooded srea ss wal, Burmmary HEG-RAS mode! results for
sections crossing and in the vicinlly of the Zumbsrge parcels are shown in Teble 4 of
the Appeandbe,
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Flgurs 8 July 2003 ficad profias, main Beaver Cresk\Wabash River reach for prg-
and post-1987 spliway configurations {red tines ~ tributary junctions; blus tiangles -
oid spiifway, solid blus fne — new spillway, red anow - Zumbsrge parcsis)

3.2 Fiood siatistics

Selected statistics for the 2003 Sood ars prasented in Tebls 1 for the northem
Zumberge property (parcel 26-022600.0000), Tabls 2 for the southem paresl (26-
051000.0000) and Tabile 3 for the middie parcel (26-052800,0000). Due to thelr
location near the GLSM splilwey, the post-1697 spilway improvements glgnificantly
increnss peak flood levels snd flooded srea on ol thres parcels. However, food
duration is much shorter with the new spiilway becauss the parcels are sufficiently fow
that they are fleoded for the additional days nesded fo lower the reservolr using the old
epifiway. As shown in Figures 8 and 7, Beaver Creek peak flow pesithe parcals is
determined almost enthraly by flow over the GLSM spiftway.
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Table 1: Selected flood sintistics for Zumbergs Parsl Nismher 26-022600.0000

{notthem parcel)
Poak Baeies) i fno aloaBen e § Wl s i) ”’“‘*Mmg’““
o “é‘g‘ Bitbarois ?& s'mg | Siitsaranns 'mﬂ sm DitRsreids umgg vy I ms] Dierercs
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BI7ET | 348 2357 § 97ee | BSY | s5B3 [ 28
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ABEIATE 00 sysa8. & ey segr ¢ odver §ossre | oamen a4
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Table 3: Selected flood statistics for Zumberge Parce! Mumber 28-051000.0000
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3.3 inundation map

Figure 8 shows nundated area for the July 2003 flood on the Zurbergs parcals for
pre- and post 1887 spilway sonfigurations.
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4, Effacts of aplihway bnprovements on feaguancy of flosding

Precipltation depths for NOAA Allas 14 {praviously cited) -, 2-, &, 25-, 50-, 100- and
800-yaur 88-hour storm events wers spplied to (1) delemmine effects of BLEM spifhegy
Enprovements on frequsncy of flouding of the Zumbergs parcsle, and (2} estimats e
raturmn period of the 2003 %ocd on the pares! besed on simulsted pezk gtags forthe
nitiple ¥8-hour storm events. Thess oblectives wers accomplished using the following
pracedures;

= Basiwide refnfali-ninoff modeling and routing Swough %ie GLEM reservolr and
dam of the muliple 28-hour storm avents, with (1) fwo low-level outisls opened 24
tnches to sugmant pre-1897 (old) spitway relesses whe lake lsvel rizes more
than one fool sbove spltway orest (870.1), and (2) res-overfiow operation of the
poat-1997 {new} spliiway, using HEC-HUMS

2 Dynamis combining and rouling, using HEC-HA3, of KNS-celoulsted (1 Sk
splitway relenses and subbasin runol hydrographs to determine pesk stage on the
Zumbaige parcels for the 86-hour shorm svenis

= Comparison of RAS-caloulated 2007 and 86-hour stonm evert peak fiood sfages
on the Zumbergs Damals

The resulls of the analysls s shovm In Figures 10 and 14,
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Flgure 13: Zumberge northern and middle parcels {26-022800.0000 and 25-
052800.0000) flood-frequency dets, represented by cross section 52344: Solid bive
fine with markers ~ new splitway; solid red fine with markers — old spiiwey, dashed blus
fine ~ 2003 peak flood elavation, new spilway; dashed red ine — 2003 pesk flood
slavation, cld spiiway; dashed black line — parcel 26-022600:0000 repraseniative
elsvafion {855.5); dotted biack lins ~ parce! 28-052800.0000 reprasaniative elsvation
{852.5}; vertica! black lines ~ estimated refum period In years {1 year - 500 yaars)
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Figure 11: Zumberge southem parce! (28-051 000.02000) flood-fraquency dats,
tepresented by cross section 81388: Solid biue ins with markers ~ new splikway: solic
red line with markers — old splliway; dashed biue line - 2003 peak fiood elevaiion, new
spittway; dashed rad line - 2003 peak flaod elevation, old spifiway; dashed black ine —
parcsl 28-051000.0000 rapresentative slovetion {855.2); vertical biack Bnes —
estimated retum perled In yaars { year — 500 years)

The analysis shows that the new spliway significantly affects frequancy of fiooding of
the Zumberge for synthetic relnfall svents uniformly distributed throughout the
watershed. The new spliiway reduces flood depths for the more frequent events (isss
than 2-year recurrence interval) while increasing flood dapths In comparison o the oid
spiliway for svants with racurrence Intervals graater than 2 years,

As stated previously, the retum period estimated for the 2003 fiood precipiiation event
was 176 years. However, Figures 10 and 11 show peak fiood levels on the Zumberge
percels for the 2003 flood ocour st about 53 and 100-year intervals, respactively, for
the old and fiew spliways. This Is because rainfall depth I only one of many
determinants of peak flood lave! — others In this case including (1) temporal and spatisl
distribution of ralinfall shove and below GLSM, (2} GLSM flocd siorage, {3) magnituds
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&nd timing of GLSM relessss, and {4) hvdraulic conveyance and fioodplain storage
downstream of GLSM. The 2003 food resulted from & succession of smatler but
significant rainfell events that combined to fill the reservalr, resulting in sbout 2.5 fest of
additional fisoding on the Zumbergs parcels with the hew spillway in comparison to the
oid spilhway.

&. Conclusions

This sludy shows that the Zumberge parcals are significantly sffecied by the naw
spliiway dus (o thel focstion lass than a mile downstream, Al perosie experisnce
incrazsed flood depths on the order of 2.5 fest. Tabies 1-3 show Icressed fooded
srea of approximetely 23, 51 and 22 acres on the northern, middle snd southem
parcets {numbers 28-022800.0000, 26-052800.0000 and 25-051000.0000
respectively). However, the new epilway significantly reduces flood duration on the
parcels by amounts ranging from less than 4 12 more than 16 days, dus to the much
shorter ime required fo lower GLSM reservoir,
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Figures and Tables
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