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On April 24, 2014, Relators filed a Motion for Leave to .^'iIe &pplement to Evadence. :In

conformance with this Court's April 25, 2014 Entry, ODNR timely filed a Memorandum in

Response to Relators' ^fotion on April 28, 2014. Should this Court grant Relators' Motion^ €̀^r

Leave, ODNR likewise respectfully requests that this Cross-.:'Efotion fibr Leave to File Its Own

&pplement to the Evidence be granted. ODNR recently filed in the trial cow-t a Motionfor

Leave to T'lle an Amended Petition in 0DAW v, The John H. Zumberge 7"rust UAD 1990„ et al..

Mercer C.P. No 13-CIV-083 C6.^um^erge'y) (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 again presenting the

trial cot,art w1.tb. two options. First, in Count I o1'the proposed Amended .13'etition, ODN-R requests

that the trial court allow it to appropriate a flowage easement over the subject property based

t^^on a 10-y^ar flood event. To demonstrate the boundary lines of the 10-year flood ewent-based

i:`lowa^^ easement, ODNR th^^i attached an exhibit dep1ct1igg the easement,
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Second, in Count lI of the proposed Amended Petition Oust 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 Y'homasa Powell, and Knapke that the post-appropriation extent of the take for valuation

pwposes is the 2€103' flood linea the 2003 flood llr^^^ba^ed flowage easement to be approprlated. in

this case is that described in li,Xhilsit Boooog' ^^INR then attached ^exhibit tllat depicted the

boundary lines of the 2003 flood event-based flowage easement. As one might expect, because

the propeflty that is the subject of the Zumberge Peiiti€an is located much closer to the spi1lway

than the Karr property, the appropriated easement interest is much larger in tenns of geographic

area, frequency, and duration.

As evidenced by the attached 7umberge Motion to ^^^^^^ and proposed .^^^^^ided

Petition, clearly Relators have mgscharactera^ed both 0I^N-IR9s hydrological analysis and their

plans for air^ending all petitions going fanvar€i. The hydrological analysis utilized b;r ODN-R

quantifies, iNitli 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 splll-vvay that have marginal increases in flooding, like the increase set forth in the 104yea.r

flood event in the Karr petition (a propei•ty located approximately 10 miles aNvay from tlle

spillway), the Zumberge Petition, involving property located V2 mile from the splllway, 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' Ma^^ionfor Leave to F71e

Supplement to Evidence, ODLNR respectftally requests that this Court likewise grant its Motion

for Leave to File It^^ Own Supplement to Evidence such that a true. and accurate determination can

be made on the merits of Relators' :S`a^w Cau:^eMotzone

m^r



Respectfully submitted,

ScaVD. Phillips (0043654) ^
^^OUNINSE1, OF R1^^^^^
Brian W. Fox (008685 l)
Frost Brown Todd LLC
9277 Ceaitre Pointe Drive, Suite 300
West Cliester9 Ohio 45069
Phoiie: (513) 870-8200
Facsimile: (513) 870-0999
^phillips@fbtlaw.com
bfax@fbtlaw.c€^^i

Frank- J. Reed, Jr. (€1055234)
Frost T3rown`l'odd l,f,C
One Columbus, Suite 2300
10 West Broad Street
Columbus, O1iio 43215
Teleplxoiie: (614) 464- l. 211
Facsimile: (614) 464-1737
ft^ed@fbtlawocom

Matthew C. l3llcl^ensclerfer (0073019)
1;'rosi Brown Todd LLC
3300 Great Amer1can'1'ower
301 East Fourth Street
Cincinnati, Ohio 45202
Phone: (513) 651M6162
Facsimile: (513) 651W6981
mblickensderfer@1btlaw.com

^^ qK 1^ 4 K w+^ ^L^^T ĝy.•^
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PROOF OF SERVICE

I hereby certify that a copy of Respondents' Cross-Motion for Leave to File Its Owm

Supp1emeint to Pl^idence was served by electronic and ordinary U.S. mail on April 28, 2014 on

the counsel listed below:

^^^^iee L. Ingrain (00 18008)
(Counsel of Record)
Joseph R. Miller (0068463)
Thomas H. Fusonie (0074201)
Martha Brewer Motley (0083788)
Vorys, Sater, Seymour airid Pease LLP
52 East Gay Street, P.O, Box 1008
Columbus, OH 43216-1008
g 6l. 4) 464-6400 (telephone)
blingram@vorys,^om
jrmiller@voT.ys.com
tlifusoy.iie@vorys.com
mbn-iotl^ya,vorys, ^^^n

Counsel^'̂ ar the Relators

'OR ^^PO^DENT' AM^^46C ^7^
ZEHRINGER, DIR-FC"fOR, OHIO
DEPA1Cl"MEN'FOF NATURAL ^SOI-rR-CES
AND 011I0 ^EPARTIMEN1' 01' NATU'RAL
RESOURCES
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IN '.^^ COURT OF COMMON PLE .^
XERCER COUNTY, C^^^

STATE OF OMO, CASE NOee 13-CIV-093'
^^PART^^ OF NA^^^ ^^OURcEss

Ju^ige Jeffrey ^.9 I^a^°aha^.
.^l^^fs

THE JOTIN H. ZUMBERGE TRUST UAD 1990^

I^^ef^^dant.s.

MOTION FOR LEAVE TOFILESECOND AMEADED PETITION TO APPROPRJA'rE
FLOWA^^ ^^^^NTENT AND TO FIX COMPENSATION INS,^.^.^°.^R

Pursuant to Rule 15 of ^^ ^^o Rules of Civil Procedure and ReC, 263,12(C.^ Plaintiff

Stdt^ of Ohio, ^^^^^^ of Natural ^^sat^^^ (f4ODW) moves this Court for Leave to ^^ a

S^^^^^^^ended Petition foAppa°opa°iate Fl&wage Easement and to Fix Compensation CeS^cgra^

Amended Pefitiorab). By filing the SecondAnzend'ed Pet#tionf O1^N R seeks to incorporate a clear

and accurate description and value of the property to Y^o taken, which appropriately a^^unts ^"€^r

the scientifi'c e5ect^ of the redesggiied spillway, based on a 10-^ear flood event and, as an•

a^^^mat%v^ claim, on the 2003 flood 1ine. The grounds for this Motion are set forth ^ the

attached Memorandum ina S$pporto ODNR has also attaclied the proposed Second Amended

1''^fiti€^^ foi this ^ourt5s convenience as Exhi-bit A.

9

State Of O,iFiO R The John H. Cas^No. o 13-^'.IY-9^^^
^^^^^^^^^e Trust £^.^ 1990, et alo

Motion For Leave To Il1e Second
A.a^endedPoftion .^b,4ppaoprsate

Flowage Baseinent And To Fix
Compensation Instanter

Exhibit 1



Resper-#fuUy :stibm€tted,

OF ^OUN^EL:

Fra&. Je keed, Jr. (0055234)
freed@Ibllaw,ca^m
FROST BROWN TODD LLC
One Colwibus, Suite 2300
10 West Broad Street
Columbus, Ohio 43215-3467
(614) 559-7213 (telephone) .
(614) 46461737 (fa.csimile)

^'^P#83,^

Scbtt D. Phillips (f 3654)
sph€llips@fbtlaweccsm
Brian W. Fox (0096851)
bf^^@fbtlaw:com
FROST 13ROWN TODD LLC
9277 Centre .^^^^e, Drive, Suite 300
West chesterg Ohio 45'0.69
(513) 870-8200 (telephone)
(513) 870a0999 (facsimite)
Attorneys ^ s̀ar• Plaantiff State of Ohio,
Department ofNaturaIResoua°ces

;^^^^^^ ^M IN SUPPORT

L FACTUAI,, BACKGROUND

In State ^^ ^^^ Doner v. Zody, 130 Ohio St,3d 446, 2011 -0hio 6117 (Q^Donee')s the Ohio

Supreme Court determined that ODNR caused ^^^^^^ased flooding ^n at least some of the

Defm.danW pxo^ertye 7d. at T 83. Additionailyg the Ohio Supreme Court held that the

re-•designcd spillway caused "more frequent ftoodungs over a 1arge` ama, [anci) i^nM in

duration,&" Hoviever, the Ohio Supreme Court did not resolve the ^xt^iYc of the inereasp-s caused

by the spi:iway mod€^cation. That is, the Ohio Su^^^in^ Court si^^ermine;

(A) Flooding ..^M-aena a How much moTe f^equent the
^^^endantsg p^pe^fty is flooding?

(B) gm&Egphi^ SMe of FI^oding - F.ls^^ ^uch larger ^f an
arco, floodo r^^ the ^^feadaratg' ^^^erv^

^^-

State of Ohio v. 7',^^ John H Case No.: 13wCFI-083 Motion For Leave To File Second
.^^^^^^^e D-ast UAD 1990, ^t at. Anse,^ded Petition To Ap^^oppla^^

Flowage ^^^ent And To Fax
Camp^^^^tion Ins^anter
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^^^^din ^^^ation a How much longer the flooding
lingers on the ^efendants$ prc^^^rty?

'fhe Ohio Supreme Court mandated that `%hi d-etennination of the extent of the ^^^^ ^II 1"a

made by the cowt piesidin^ over the appropriation pr€^^^eding:SZ ld. ;^^ ^86o Obviously, #h6n,

this Court mu^^ make that determination.

IL rROCE1^URALBA^^^^^UND

"C`€^ comply with the Ohio Supreme Court's mandamus order in Doner, the original

.^efition tc Appropriate Flowage Easement and to Fbc, Compensat6on (the $^^^^itiowl for

Defendants' property was filed on April 2, 2013: On April 18Q 2013, ODNR ffled an Amended

Petition to Appropriate Flowage Easement and to Fix Com,pensat^^^ (^e "Amended Petgtion')

for the purpose of taUng bui&dings, s#^ctms, or other improvements upon the property

i^^^^^^^d as permanent pmel 26a0428z1^ not otherwise included in the onigm*.al .^^duion: As

this Court is aware, the a.bovem^p1ia^^^^ case is now set for a jury ^^ May 21a23^ 2014 to

determine the value of the flc^wa,^^ casement> Recently, however, ODNR retained new special

counsel who filed their notices of appearance on May 14, 2013.

WiNn the past I I monft un^ipi^ counsel has ^^^ the lead on h&j^ding litigation

regated ta aU of the Doner-r°^^^^ cases. ODNR's new counsel has a^^^^^^ared some

fundamental tlaws ;;r, all -of the petitics^^ filed in response to the Ohio S^.^^^^^ ^ourVs d ^c^s^on

in Drr6r: a.n order to ^^^ee, those etrotsR ODNR's counsel. has conducted vo^uma`ns^^ research

and hh-ed new ^xperts. These experts consist off George Mc:ah.on} PhR¢ PE, D,^RF, CxDr,

M^Mahon2% a hydrologist, and Lance Bvmvn, MAY ($°Mr.. ;^rawr'% 4 real c-state appraiser. For

w3-

State of Ohio v. The John R CaseNa; 13a^'.t^ ^83
.^^^nberge Tmst UAD 1990, et a^l.

Motion For Leave To Fli1e Secoa^.^d
.4niendedPetidon To^ppra^^^iate

Flowage .^^ement And To Fix
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pui-poses of this Motion, the Court's a.tterition is respectfully directed to three errors contained in

the ori "^ Petition and first Amended 1'etztton:

^RR[^R L'. I'^e 2003 flood lln6e w'k4jq

Nearly everyorit in the community readily acknowledges that the 2003 flood was an

ex.traordirmy evenx. Ik is well s^^^^ that ^ extraordinary flood event does not require the state

of Ohio "o take a flowa-g^ easexnetat, See zgr Baird v. Unakp-d states, 5 Cl. ^X 324, 329 (1984).

Under 0-lilo lavtr, a tl€^^^vage ea,^ernent is required to be taken for events that ^ int^^^iftentx but

inevitably r^owring, with suf'f'iolent faeqnenc;y to constitute m- ::nterFer^^^e with the property.

Doner, 1$fl, Moreover, Ohio cour'cs have held thet, an event that will occur less ^^^^ntly than

once every 1:0 years is not of suffiolent frequency to con&tiftu'^e ataldug. Accurate Die Casting

. . Co. v. Caty qf Clevelan^ 2 Obio App. 3d 386, 391, 442 NX.2d 459 (8" Dlst, 198.1).

Awordingly, our hydmloglml expert - Dr. ^^Mahssn - b-as prepared a hydrology report for

Defo^dants° propcrty using the l:0-year event, WI&h is both generous to the propor^ owner ^d

consisterar with OhioYs l--gal ^^ard,

ERRoR 2: Trie increase in flooding,was not determ3n.ed or gu^nfified

^n Doner, fiho S-,^,preme Court found that, after the State of Ohio replaced the old spdllway

with the new one in 1997, flooding increased over at least some of the Relators' propeiw in area,

freTaen^^^ and duraWion, Ilo^ever, t^.`^e or&ginA Pefit^^n and first Amended Petifion did not

determine or ^omitlfy those increases. Lnstead, the original Petition and first Amernded Petition

were based, rxot upon a hydro^qgical study that was Chen reduced to an exEiblt descrabing fhe

extent of the take pursuant to R.C. 163<05 (as would be standard practice), but upon a me&es and

M4-

State of Ohio v, The John H C€aweNo,: 13n^IV-083 Motion Fior Leave To File Second
Zuinberge Trust UAD 19s0s eta1 AmendedPedd€zn Ta^ Apt^^^prkte

Flawa,g^ ^^ement And To Fix
Coinp^^ation Instanter



b'Dunds description prepared by surveyors based salely ai^ the ^sfimted height of #h.c 2003 flood

maiked by the Mercer ^ounty Engineer on bridge crossings. That description was flawed for at

least dim reasons.

^irst the ,descraPtaO.^ Was lOPlIy incomct - the 2003 flood line was^.o:^ the appropriate

m^^ (see above). Second, the.&s^^^ption did not determine th^ ex#erg of the take; the ^mv^y

was alat based upon a hydrological ^tud^ ^^ ^^^atified ati-y increase in ^^^ding. And third, the

description was ^^^olAy umece^sery - flowag^ easements, in general, do not require metes and

bounds descAptio^^, md- k.Co 16'3.05 does not reqtu^ a i-n^^es and bounds description for any

type of taking n as Ohio courts have ^on^^sten'tly detennined. Mads^^^n County Bd ofComm '^s -P.

Bell, 2007 Ohio 1373^ ^^ 87M^^ (IP Dist. 2007). Also, no information regarding the history of

Uhe a-^^ ^iior to 1997 was sought to Ve^i^^ or contradict the numerous property own^^^ claims

^t their property had flooded little and rarely before 1997, but fiooded fteqa^^^^y and severely

after 1997.

`^^^e deficiencies are also corrected by the SeNondAnfended Petition. Our hydrological

^xpp-rt has gener4ted two reports - one based on a 10-y^ar flood event arid, as an alternatiiie, the

^^^-nd based ox ^^ 2003 flood event. ^^^e, AffidavA^ of George ^^^aho^, attached hereto as

Exhibit B) Each report specifically dete.^^s and quantifies the increase in flooding ^^ ^^^^ of

.area, frequency, and duration, and a significant amount of histor^^:e infonnation ha,^ been gathered

to document how ^^^^eri¢ and severe the flooding -alon^ Beaver C-r^^k and fne Wabash River

was prior to 1997 ^ giving real ^^^ld^support for ^DNRIgs hyd^ologist'^ ^^^entiflocondlusions.

ft-te of Ohio V. ".^e John H
Zumberge Trus# U1,,D 1990r et at:

Case N€a.,° 13-CIV-083 )&t€€an For Leave To File Second
AanendedP^aji^n yo.4,v,^^opraate

Flowage EmeinentA,^d To Fbr



E RROR-3a 'I`heresulti^^ ^^^^^^d v^^^e was iraaccuc ^^^

Th^ Ohio Supreme Court ordered ODNR to take ax ^ easement over at least some of the

Do,ner° Relators' piroperty for the increase in floodlnk it caused after the SPRlWW was replaced in

1997. However, as a .^esdt of the ^ ǹrst two ^^ors, gaut appraisers ruWned by ODNR wer^ never

provided with a precise, properly det^^^^^ and quantified "extent of Ifie %W= to ^ppraise,

lnszeads they were given m incorrect m^asm^ of the take (Le. the 2003 flood 1^^b. water mark),

With no detem-iinafion whatsoever of any actug. ir;crw^e L^ ^^o&lug, let ^onp- a ^u^.^^^ed

m^ure upora. which they could re5y: In addition, past appraisers were pra^^^^ with an

inaccurate d"crxpt^on of the nattu^e of the take. The appraisers were told that the State of Ohio

was acquiring the right to frequently, severely, and persl-stently flood anytime it war-fed to, and

for akv reascis.. In contrast, Dnner held thec the State needed to acquire ^^^ right tnat it had

already been ^^ereisrag m the right t€s mtemuttent1yr but recux°a°ently, ^^^^^^ ^oodmg durx^^

sufficient levels of precipitation as a natuml result of the .^^^onexaction of tlje spillway ffi 1997^

This time, our appraiser - ^^.̂ 4 ^^ORn ^ ^^as provi^^^ with a correct xnewure for the

flowage easement and a clear detemiffiation from a b.yOro1^ogical expat tha^ specifiedly

quantifies the extent of the take (be it based o-n the 1:0^^^^r flood event or alterp-ptCve 2003 flood

event). Mr. Brown has also been provided an exhibit prepared by O:C3^^^ surveyors that clearly

describes the interests to be taken as determ'med and quantified by our hydrological ^^eft (on

both a 1:18-year-#1^od eiPetnt basis and alt-mmatai-v^ 2003 flood ^ventnasis), a slgnificait am^unt of

histrrric.^orma^on related to the flooding of the subject property pfior to 1997, and the accurate

des'-^.^:lst^01x Of lhe,PatUre, of the take as detemiiiied. by the Ohio Supreme Court in Doner, As a

,.6x

State of Ohio -v> The John H Case No.: 13wCIV-083 Motion For Leave To File Second
Zitniberge Trtkir r7`^D 1990f et a^^ Amended ^etitgon To Appropriate

Flowage .^^^^^^^^^d To Fiae
co,^^^^^^^on lmtcm^er



resu1tR Mr. Brown' ta^ been able to m€^^e a^curato1^ value the ^^operty-interest being taken, based

on a 1 0- ^ear flood event and, as an a1temative, based on the 2003 flood ^^enta

At this timeg Defendants would not be unfairly prejudiced as ^ ^consequence of allowing

ODNR to file the attached Second Amended Petitaonb To date, the Paries ^°^ave conducted on1y

limited discovery and no depositions have yet been s^^edulete

I; ^ order to correct the errors ^n tae State's ^figinal Perit^^^ and fiot Amended Petition

without unfair prejudicewo Defendants, ^^P, h^^by xespectfull^ requests permission to file its

Second Aniended Petition Instanter to clearl:y a nd a^^^aate1;^ define bo{^ the extent of the take

andthe v1ue of the flowage casemez^^ on both the 1Cn^ear^.^^ed event basis md„ Wtemativel^^

on the 2OG-3 flood line basis,

1l1z LA.W AND ^.'^.GUPAEN'I'

A. &Ca 163,12(C) specificaW provides for the ^^endment of this pefi^^onR

With respect to appropriation petitions, R.C. I63.12(C,) states that g^tjh^ court may

amend any defect or informality in ^^occedlp-gs iLi.^^^^ ^^ctiojr-s 163001 to 163.22 of the Revised

^o6." R.C. Z63<^^ (whicli govems the requirement of an appropriation petition) Ifialls within

those specified sections. A^ordingl;yf it is clear that the Gem^ral Assembly provided express

authority for the amendnierat of ^ appropriation petstion,

Indeed, Ohio waarts have roitaraely allowed for similar amendments to petitions to

appropriate. See, eag s Dorsey v. Donohoo, 83 Ohio A^p3d 415R 421 -23b 615 REM 239 (121h

Dist. - 1992) (finding no arror in allowing the board of county co^°ss^:issioners to %mend its

appra^^^ation petition to add an easement for ingress and egress on the l^downexfis ^^^^erty1s

n7-

.State ' ax „̂^' Ohio V. .^e John H, CaseNo.; 13-^',^V-083
Zuinberge T°a^vst UAD 1990, c t al

Motion Por Leave To FUe Second
^^^en^edP,etataon To Appropriate

Flowage E€^^ement And To Fix
Compensation Instanter



see also .r^'€^diwta Cty. Bd, ^a^"Commrso V. .;^^^^^ ^2th Diste No. CA^^^5-^9-036e 2007ut:^^^^^373$

114g 7 (Mar. 26, 2"007) (holding that Board of C onuniss^^ners could. amend its complaint seeking

to appropriate under R.C. 163 to abandon part of the interest it was seeking ^o appropras.t^)> In

Madison Cty. Bd. of Commrs.^ the 'iwelfth District Court of Appeals upheld the triai courtgs

decisi€^^ to allow the appropriating agency to amend their original ^do^, Id. 'I°he original

petition requested a ^^^ simple ^^^^^ in the property; the Coint allowed the approp:ri^:^king

ag^ii^^ to amend to request only an easement. Id Here, ODNR seeks to amend its petition

based upon uow scientific data related to the extent of the take and the value of the perman^^.'t

flowage ^aselnent.

B. Loa'^^ to ^^^ ^^ amended pleading pursuant to Ohio Civil Rule 15 should be
freely granted.

R.C. 163,12^^^ ^ennits parties to amend a petition for appropriation in accordance wi#h '

Ohio Civ.R. 15. See ^""^ay v. Tattersall, 6th Dast. No. L--98--^1030^ 1998 WL 636797 *5 (Sept.

18, 1998). According to the ohio Supreme Court, xWnen a tri^m, i^ is faced with a request for

leave to amend a complaint, ^ivoR. 15(A) directs it to ^^nt, s€^c-li leave 'ALeeha and 'Ehen

tushCe so .requires."R Columbus Bc^rAssn v. Dou^^ertyd 99 Ohno,St. 3d -147p 2003p01joµ2672a

789 N.E.2d 621 at 115 (Emphasis added). it is a well-est^^^^ pr^nu^^^^ in Ohio !hat g^^^^^^

language of CNR 15( A) fav^is a^^^^^^^ policy when the trial judge ks confronted with a motion

to amend a ^^^ading." F-F"rayA 6h Dist. No. La98W 1030g citing Wjtmingt^n Steel :^rodixasp Ine. v.

Cleveland Bloc. Ilium. Cw9 60 Ohio St.3d 12€^^ 122, 573 NeFt.^^ ^^^ (1391)e

Here, Justi^e would be served by allow1tig the Second Amended Petition to ^e, fi1exi,

which provides an updated and accurate description 6f the flo^^^ eas^ment OD"R was ordered

w8m

State of Ohio v. Yhe John H.
Zumberge Trust !LMD 1990, et ^^

Cage No.: 13-CIV- Q81 Motion For Leave To File Second
Amended Petat^^n ToAppropri€^e

Floivage Easement And To Fix
Com,^ensation Instcmtsr



to -a^quire5 based on both a 14a^^^ ^ood. event axdz as an ai:^^^^^ ^la^^^ the 2003 flood event

SPec€flOR.1^^^ the Second Amended Petitita^ is based on Dr. ^^Maho^^s two a1^emative

hydrological repo.a^^^ which scientifically describe for all parties the extent of the take on a.,10N

y^^r flood event basus. and, as an attemative, on the 2003 flood event basis. Accordingly, this

a^^^^^^^^ corrects the defects in the original Petition and first Amenr^^d Petition that justice

^^^^ires. The ^^^^^^^^s are entitied ta^ ^^ and adequate compensatimn ux^.^r the ^aw3 ^^e as

the othe.^ taxpayers of Ohio 9-re entitled to a just and fair ^^^^s Whese they are not for^^ tss

take or pay more than what ^^ required under the law simply because of past errors and

Ovex^ights that can, and should, be cor^^cteti ^ow.

C. Allowing Plaintiff to amend Its petition ^resents no undue d^lity, bad faith or
dilatory motive, poses no unfair prejudice to Defendants, and will promote
judicial ^coxa,omy^

Defendants will not be prejudiced by the filing of the Second Amended P^^itiono

ODW^ claims remain the same - the px^mdure set forth in . the Doner mandamus oadut° has not

changed, the .^^cond Aa^^^^^ed Petilloit simply corrects the le,^^^ scientific and ^i-q^^^ defects in

the ^^^^^^^ ^^^^^or. and fff st Antended ,^etitfiion, Ilu"'^ermore, the Part^es have thus far engaged

inonlY l€mited ^^en^^^^^^^y and have not scheduled depositions,

Also, ^ ^^^ Co-a;.t is aware, the Jefencfia^ts a^e not required to accept the Stateg.^

determination of the extent of dh^ take on th-eir pror^•^^. They may contest that issue as a

preliminary matter before the valuation phase ^^^e appropriation proceedings, Pursuant to the

D'o-n-e€° decision" ^^^ ^oua s'xoul^ ^^^^rmine ^^.^^^ extent of the t^^^ while the co:r^^ensation for

-tJa^ take should be decided by the J^.^q Therefore, if fhe D^^"endants c€^^^^^^ the watent of the

-9e

Stat^ of Ohio v, The ^^^ H
Zumberge Trust UAD .^990r e,t a1.

Case No.: 13wCN-083 Motzan For Lem To File Second
A vieraded Petitirsn To ^^proprzat'e

.^^owa^e Easeittent And To Fix
Compensation lnvtmter



take ^^scaibed in the SecondAmended Petition, an Ev^^en^^ ^eming should be held before the

Court. The Cor^ ^ ^^^^^ ^^termini ^ extent of the take, and either party may appeal t}aat

detenJ:E91at10n,

M CONCLUSION

In ]iglxt of the fcr^&'g and i^ ^.e s^^^^^^ cf complying -with ^^ Ohio ^ulp^^^^ ^oLftls

Order in Doner, ^^^^ ^^^^^^^^^ ^^^^^^^^ ^^^^ this ^cul+, g7arg it leave to ^^ the ^^ch^

^^^ondAmended Petition in tho atass^^^captis^^ed caser

OF COUNSEL:

Fraftk- J. Reed, Jr. (0055234)
,fteed@fbL'awo^om
FROST DiROWN TODD LLC
One ^^lu&bus$ Suite 2300
10 West Broad Street
Ca^^^^^^^^ Ohio 43215a3467
(614).555-7213 ^^^^ep^on^^
^^^^^ 464,m1737 (facs9mile).

state of Ohio v. The John H.
Z-umber',^e T°wt UAD 1990, et cal.

R^sp^ctfiffly submittedg

P3^

Scott D. Phillips.^^^^^^^
^^^^^^^^btlaw,com
Brian W. Fox (^^^^^^)
H^^^ma"w.^m-
FROST BROWN TODD ^^,,-
9277 Centre Pointe Drive, Suite 300
West Chester, Ohio 45069
(513) $70N8200 (telep^one)
(5 13) 870m0999 (f^^sirnile)
Attorneys for Pl^^^^iff State of obio,
Department ofNr^^^^ Resources
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P^suant to Ohio CivoR. 5(B)(2)(c), this ^^ day of April, 2014, on the foll®wing;

Ainy B. ikers^ Bruce L. ^^^
^^^^sqant•^^^^^cuac< bl^gmm@vorys,com
.^V;'Oru^^ ^QUatY ^^^^^^^ing Afforney°^ Joseph R. Jfili^^
^^^^ irniiller@vorrse^om
119N, Wal^^^ ^^eet Tha^mas H. Fus€^ e
Cebgn^, OH 45822 C^^anie @pGry"s.^om
^^^^^ 586^8677 ^^^^^^^^^^^ ^^^ Bmver M^^^^
Cou^^^lfor Defendants mbmd^^--y^^orys.com
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CoFmnbus, OHII 43216a1008
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IN 'I^ COURT OF COMMON PLEAS
^^RCER COUNTYs OFHO

STAT^ OF OHIOg CaseNo. 13°CIVwO83
DEPARTMENT OF NA :^ )R.^^
RESOURCES

2045.^^^e Ro^^ Building D°^
Colaxixabus8 Ohio 43229,

7t€dge Jeffaey R. ingrabilm

SECOND AMENDED PEI'MON TO
APPR^PRIATF, FLOWA^E EAS:^^N''. .
AND '^'O ^ COMPENSATION

KOMI,' H. ZUI^^RCiE TRUST UA-11-11
1990p C^..^:RLES F, IxY^ J-hN^^ER M.
Z'UM BPAGE, IRUST^^^
6612 ^^^^^ ^^^^
^^^inas Ghio 45822

and

VIRGINIA L. ZUMBERGETIRUST UAD
^..^^^UIAY 31,1990¢ C11AM^S F. AND
JENRITIFER ZUMBERGE, TR^STE,^^
6612 Meyer Road
^^linag Cl-^€^ 45822

and

RANDY GRAPNER
Mey^^ County Auditor
101 North ^^ Street, Room 105
Ce1€naR Ohio 45822,

and

^^^ID^^ER
Mercer County Treasurer
1.0 1 North ^^^ Street, Roonm 201
C^^^^ GlYm 45822,

Defendants.

State of Ohio v. 7he John H.
Zumberge Trust UAD 1990, et al.

--------------- ------

^^^e No.: 13aCIV-083 ^^^^^^^^^^^^^^^lifi^^ To
^ppr€apriate Flowage Basement

.4r^^ To Fix Ca^mpensation



Pursuant to the Ohio Supreme Courts^ Judgment,Entry dated.^^eftber 1p 201 ^, Plaintiff

State of Ohio, ^^^^ent of N^tural Resources Cx^DNR!9) brings this SecondAmende€tPetitaor^

to appropriate a flowage ^asement, and ^^^^es as follows:

1. ODNR is a public agency as defined in R.C. 163.01a

2. '^^^^ ^^^^^^^ is ^^^^^^t by ^DNR Yzr^^t to its authority under R.C. 15.01401#

R„C. 163a 01; et yeq., .aud in fiWl complaamce with l7sner9

3. Defendants are those persons or entities, based upo^ ^^limix ary review of title or

otherwise, who may possess legal int^^^st(ej in property located in Mercer County, Ohio (as

mo.x^ padic=^^^^y &-^un^d as Mercer Ceu^..^ Auditor's ^ ^^^l Nos. 26a022600,0000s

26-05 1000.€000k and 26^052900.0000) s^^^r a porti-oA of wh€.cax the herein flowage eascroent, is

being ^^^tiiredo

4. De#en^ants" loss of property is not ^ ^rmanentz ^^^lete conversion of pnvate

property for puWic use, which would require an ^^^^pria^^on of . ^ fee simple interest in

Defendantse prcr^iv.

S. I^.ste^.dR ^^r ii^cre^.se gr^ flooding on Defendants' Pro^:^ ^,:^.at does +acC^^ ^^^^^s

only a tempoxM loss of ^ef^^dant^^ ^^ of the property, ^^^ch would justify an appropriation

of a flowage casem^^t interest in their property.

6. To date, ODNR has been unable to agree with Defenaiank^ on the terms for

conveyance of a flowage easenient,

2 ..

State of Ohio v. Yhe John H. -Case No.: 13wCIV-083,
Zumberge I-ust UAD 1990^ et ^l,

S^condApnended petitton To
APprop.^^^^e P-70wage Easement

And To ^^^ ^^^^^agion



7.

R.C 1.63<04,

In advance of filing ^s Pea^^ionx ODNR has complied with t,he aqaainments of

8, The P^ose of this Petition is to acquire a flowa,^^ ^asement$ ^e and clear of all

liens, claims and ^^^^^^, and to fix compensation, in %U compliance vAth the ohio

Supreme Court's December 1.^ 2011 Judgment Entry in Doner.

Cd6S S. .

(10w'#^ear Flood Event)

9. '^.^ Court recently det^rrained in the related ^^^ of GDATR v. Pl--Xe,,- Cy, Thomas,

et at.$ Mercer C.P. Na. 12-CIVm208$ O.^'^?^ v. Jerry W Powell, et al.x Mffcer CY. No. 12^CIVr

206R aia,c^ ^DXk v. Timothy Knapker ot al., Mercer CY. Noo 12^CIV-209 that the ^ost-

ap^^^i.at^on extent of the take for valuation purposes is the 2003 ^^^^ line. See Thoma.T,

- i Judgment Entry on Motion ^"^r,Leave to File Amended Complaa4t (Jan. 17, 2014); PoweXlg

^udgnlent EntrY On Motion for Lema^ to File Amended Com,^laint (Feb. 12, 2014), Knapke,

Judgment Ent^Y on Motionfor Leave to File Amended Complaint (Ma,r, 7, 2014),

10. ODNR res-Dectfu1^y disagrees with t^^ ^curtx^ ^^^"Tlinat"On and asserts that the

appropriate determination of the postnappropriation extent of ffi^ take for valuation purposes is

the rneasure of a I 0a^^^ ^^od event.

11. in order to preserve this issue for appeal while allowang the case to proceed to

trial as expe':it^^^^^ as possible, ODNR proffers the 10-year flood event-based flowage

easement to be kopropr€ated in this ^^^e as -ffiat d^smibWd in R^ .̂RH'* 1, attackd hereto and ^'^l&,

an^^^^rated by reference.

m3w

Sta,e^ of Ohio v. The John -11
Zumberge .^wt UAD iggo, et aP

CaseNo.: 13-CIV- 083 SecortdAmen^edPefidon To
Appropriate Flowage Easement

And To Fix C^^npensa^ion



^OUINT U.

(2003 Flood Line)

12, Altemative to the abo've, in ttie event this ^^uft dasmfsses Count I or othemise

determines in this case as it did in Thoma,s, Powell, and Knaph that the post-appropriation

extent ot'the take for valuation purposes is the 2003 flood I^.e} the legal description of the 2003

flood fine.-based flowage casement to be ^^rqpriated in th-is case is that described in Exhibit 2,

aff^ched; hereto and Aa^ly rncorporated by reference.

WHEREFORE, ODNR prays the ^^urt willo

A. Enter a judgment oal Count I or, in the aIYernat^^e Count 11, ordering the

conveyance of a pmp^l -qowa,^^ easement in the subject property to ODNR;

B. Cause a jury to be ^^^^led to ^.^ake.inqui^ inAo Rnd assess compensation to be

paid for the appropriation of the pennsnent tlowage casement; and

C. Gmnt ODNR all such other ^eliet`^^ which it may be entitled.

Respeo#Hly s^^^itted,

OF COUNSEL:

Frank T. Reed, Jr. (04552^4)
freed@fbtlawesom
VRO^^ BROWN TODD LLC
One ^^^umbus^ Siiite 2300
10 West Broad Street
Columbus, Qhi^ 43215^3467
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(614) 464w1737 (facsimile)

State of Ohio v. The John H
ZunBbea^^^ Dw.^t UAD 1990, et al.

Sc'3ft DR Philkips (0043654)
s^^^^^^^^^awrcom
Braan W. Fox (OM6851)
^^^x@fbtlawe^^m
FROST BROVM TODD LLC
9277 Centre Pointe Driveb  Suite 300
West Chestere Ohio 450,69
(313) 870-8200 (telephori.^)
^5113) 870-0999 (facsimile)
Attorneys ,^€̀^r PIa^^tiff &ate of Ohio,
Department ^^^^^^ Resources
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IN THE COURT QF CQIVIIM()N PLEAS
MERCER GQUNTY, OHIO

STATE QF° OHIO, DEPARTN[E1V'T OF
NATURAL RESQ[1RCES,

P'lailltiff,

Y.

°["HE JQH1Y H. ZUMBERGE TRtJST UAD
1990, tet al., el ir.l,.,

'a. Case 1Vo.» 13-C1V.083

Judge Jelfrey R. Ingraham

AFFrD.AV lT. QF GEORG,E p".
LWM;HQLi

Defendants.

i, George F. McMahon, being first duly cautioned, swear oraffi.rm as foiiows:

1.

?,

3.

Ian.t e'nployed as a Vice Arestdent pf A1tCAD1.S-l1Sp Inc.

I ltave personat knoevtedge of the facts contained in this Affidavit.

I atn a hydrologist retained for purposes of .evsluating the fkod impact of
spillway improvemeats.

4. On behalf of ARCA.DIS-US, !!nc., I developed hydrologic and hydraullc models
0 dcter.'ninatio^ o€ the elruct acreage to appropriate a pern^an^nt tlawage
easemcnt due to spillivay modfficatiori for the property tccated on, t^foa^ ►darsta'
prapercy; i.e., Metcer County, Ohio Recorder's Offtce ^'arctwl Nos. 26-
022600.0040, 26-051000.0000, and 26-.032900.0000.

5. Based upon these madet results. attached as Exhibit I is a reppM 1 authored
demonstrating the exact appropriati®n due to the sprl:twa}: improvements on the
Praperty 6nsed `wpqn a I A=yeAr flood event,

6. Further based . upon these same mot}el results; aitached as Exhibit 2 is a report I
atithoted demonstratihg the exatt apptapriation due to the spiliwa,y improvements
an. the I'r®perty based upon 1h^ 2003 tloodAvu

Swor,n to or affirmed before me and subscribed in my presence this day .of

2014, in the state o€Georgia aitd the county of Ftwlton.

- ;^
^ .;.: . _ _

`F$i ta.+c-I)ocumenft 012693^,t1Gq6'^t^, 4833-^9893-48(sfia•1 AXtuI131T

^ry pub)la, Ftdlon Cquq ; C^aor^'
I^C^mmiss^aEkp)rea 1i,°x ^



0 h1o Department of Natura! Resources

Flood Imp^cts of Sp111way Impr®vements
I 0®year flood

Charles and ionn'ifer Zumberge F'arcels

Parcel Numbers 26-022600.0000$ 26-05°IOOOQOodo and 26-
052900,0000

Grartd, Lake Sainff i^arys&

Beaver Creek and Wabash Rhier

April 2014

lnfr'askutture < INater Environment-,Yuildings

EXHISIT



10 Purpo^^ and scot,e

"f'his teped ^unwnadzes 1mpac#s on flooding of the Jerry ard.^^ ^urnboW parcs€s
due to lmp^emea a4s to the Grand Lake St. ^ap/s (GLSM) Dam spiCtway, The Willvmy
^^est tength was an^^eased in 1997 to br^ng the dam 1nto mnp€¢^^^^ w9.h Oh€o Mm
Safety 8:.^ and Regulatlons (ORC 7°9€9 XV as amended).

^^^cted lmpacts of spi€€way&¢^^rovement^ on, fleod1ng were da?erm1ned by t^^dro€agfl^
and hydraufic simut^lon d basin response to the I 0-^^ar fi-nod, resuiti+g ftm
vpplacatlon d the ^OAA Mhour ^^ ^^ar rairfas1 to tlim Beaver Creek m I'Vat^^^h Mver
bssiO The I 0-y^^ ^ has a 10% °#^^^^ of ^^^^^ ^ ^^yyesg, or
alteraative,y €s equa€ed o^^^^dedan aremge ssnes h 10 y^ar& ^^^ause GLSM
sp'rMay operoWn M1owft apElMa^y modftation 1n 1 W has bmi arzonkeol€ed kf^o
overt€ow?, reservoir ^^flow fs a€ways Ws than the ^esk mto of Mow,'1'iust^^^^d,'n the
case of the 10-year flood In ^^ure 1. Consequently, no matter ti^A tempora€ and
spat;al d€aftutaon of mWa11 vaaWfn the GLS-M weamhod, peak flood 1a€el an any
speeft. ,parcd dawnstrom d GLSM WHi always be P^r wth the now sp: l€waes M
operatior€ than Woutd occ-m naturaily,1^^^ ^ GL^Ni TA ^ W"'Ist

Ra3n1^^^unoff modeling was performed using the U.S. Army ^ofp e, Engineers
(USACE) tWroft3c Er^gt-iserN Cantees Hydralog1^ ModeEang Systap-n (HEC61:^6MS),
version U. HtriC4iMS #^ a generalized computer pmgeam giat tn, ulates pm.-lp.tat3on-
runoff processes of ^ddxlc river basins and re^ervrrir systems,

Computed tnkw to Glw.SM'tr the 10^year storms was routed thmugh the GLSM
ma€va€^ arsd dam for t^ ^re-1 9,037 and ,post-°1997 soIhNey9 as #^ms:

Releasps over the orsn f 997 sp€€€way w5t^ two -of ft four gated ^^-level outlets
opened 241ncFties 8c,,A of, a possqsfe 32 Inches) wimn Gt.Sk7 resewoIr level
exceeds 07°1il, one twt abo" sp1€€v+^^^ ^^^^t opemk^ ^onslstentvifth standard

} ^^AA Atas 't4r Na.€onal TWeather Senv%^^ ^^ dromatsorologleal V es1g Studies
Center, ^recipitatiork Frequency Date SeNer eFDS)
hitp•A.-dsc nws nQaa.gavlhdsclofd&rindem.hf I

1114



€rperaflng pracedures and the rnai^^^^ance condition of the gates p4or ^o
crarast^ion of fhenew spftay Ira 1997

Fnee-averfow rei^^ses tom. the ^proavea^ (^^-1997) spfllway

^ ^;..

^ 7i • ;6 ..
.^ ,.+8 .,, ^ . ^ ,...^ . , ^ i ^ ' '^$ `

'#i ' '{2 t qsy' t ,^.? S 11,3 s 'F'^ ; 4#. f F8f ; '$$

:^ SELdiEf 35i48^^AE&9¢^ 3^Fd^NA'.{^2¢4t^ ^e^N$- °•^^• 4k,$Ph ^hFt^ ^d^?efi.^FPEB^B^R#.L!e^k^ 37.'JYd^a^R9^

Figum 1. GLSM in^ (red) Wd now spillway'^ ^^^^ 10-yesrflood

Grand Lake St. h^^^ outflow time sedes 90nergted bY i^^^^S were comUned wk&^
subiaasin1moF hydragiaphs, and rc+aated (^ne-d:¢iensaonai unsteady tf^ ^^ufing)
fhrotagh f^ main chAnref and principaI tribUWries of ^^giver Cretk.ard the Wabaska
PJver downstream of GLSM using the HEC-RAS (River A€etysi^ ^statn) irnodele
version 4JA The model domalra e)dends frora ft GL^^ ^oUiway west to the OhloM
indiana bomlerr, 4rduddng mehes of ^^aver Cmek, Wabash RNwy Big Rura; LK#H^
Beaver Creek, and an unnamed tributiary^ Fig¢^^^ ^ d*Mys a Madyarea ra aapmtfa
nnt^ie@ed stsmnns, appm)dmaie &ccafiora of pgpJnfEff^ pmperties and the FEMA 100-^^^
^^^ ^^^^^

2J14



T€ ^ ^^GwHIMS €Toode€ ^^^^^^^^ ^^^ OrWro'w^terahed ^^&Wnq;^o the ^As^^D"'h
Ries^^ ^^^^ ^^ Ch€cA€adiana Ins; ^he m^^ ^^^ ^^ mqor conVmenk^ ^^
^^^ ^^ Ftm 3.

M4

F^^ure 2o. ^^^ Creek ard Wabash R€vOrstudy Ma amp



Figure 3: Wabash Rive.r Bas8n N^C-HMS niodfA cdmponen^

The eAent of h^draulic('^C-RAS) modeging Is based on Om bcation of p9a1^^ft,
properties aiQng the. rnsin stream receMng flow ^rom the dam, Beaver Cm^^ and
Wabash River below ^^^^er CreekA ar^^ ^^^r tdbutaries.1^^ several tdbWaa^^^
^^^trlbut^ flow to the main ^^^g channel, only tributaa^^s wkh pfaint`rt^ affected by
^^^utary flooding were explacitly nio de€ed using ^^^ ^^e sections. The HECn
RAS model, shown In overview In Figur^ 4.19 h€gh r^solution with clasehyvs@^^^ cross
sedionss,^ ^^l of 15 of which t¢aver^^ Zumber^e pameI^ ^unibamd 26-0226M.0000
(^orthem), 2^^^29W.0000 (middle) and 2M51000:0000 (southem).
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The da^^strear^ bound^^ of ft hydrautic modeI Is located jusk upstream of the Ohaa-
gnd3ar^a border, A rofa^ curve was used as the downstream boundary, devfted
based.€n b3^^^ records for ft USGS New Corydon Gage.^nd exkropcIated to
mdreme high-flow events. Extrapolat€on was parFouned iy nonkri^^^ regression of
^^C-R^^ ^^irnpuded ^^^s dcwm&room of te bridge at State ^^^ Road, ev^r
a ^^e of steady (s^^ ^^^^varying) ficwso n^ ^^^ CMa^^ Gage Cs £^^ted as
Shawn in Ff^^^^ ^^

5114

sections, showhi^ ^fwk of ^^^arge;^arcels
F3^ure 4a Sanw Creek,'Wai;,ash River and majo°'a^butery €°^^^^ model cress



Fi0ure 6 s USGS t^^ ^^^^ ^^^ (^^^^^^ ^ ^^^^ ^^ary)
6 ^arm

Z Pane1 ^atka

The.Zuar"r^a pameis (2"22600.0000^ 2"^2%0:OM.and 26-0510M0O00) ^^
^^^^ ^^^ped^why a^ ^^e w-th aldeo ^^^ ^^^ ^^ ^^^ ^^ ^^^ ^^ ^^^^^ Creek
jusf &-Nnstaeam o#^ ^^SM spi8" - ^^e upstream HEC-RAS moJel bounda¢y. T&^^
^arcel^ ^^ ^i-mwr fn monfew in Figur^ 4 ^^ ^^arged in F6gure 10.

W4



S. AnaIys€^ ^^^^ ^ effects of G@SMspilkvay Impr^^em^nts

Hydrologic and hydrauii^ ^hulation resu^s presented in. #Ms repoater^^e
comparisons of &xA impaeft of pre6 and ^osM997 GLSM spillway opemtiora for the
I 0-year flood. The following i^^ormaWn &^ provi€eda

Flood proMation,f y.9a clierge M mAgnit^e and tim€ng, of 0.1oo& Im moving
cimmstrearn from the GLSM spil&w^^ and associ^led flood stage at the mr^point of
each of the Zumber^e parcels

® Flood statistics, I.e. peak flow, elevation, flooded area and duration

^^^ Inundeffm rrapin^

Flood Wlwmafi€^^ ^ ^^^^ad h graphical and tabular format In ewbseq^^^ ^ectaons
of this#eport.

M Floesd propagalW

Figure ^ ^^ GL^^ ^ischar^ and Bwser Creek ft& and stage ot the mid-on# of
the rMdi^em and ¢^^ Zw"rge parcels (nafters 2&o22sW.OG,^O ^ ^^^

2MOGOO) *^F ft 10-Yea.° &X)d with old and nem sohmys. Wh parcels am
represented by HE^WTsads9 ^^^ ^acLiw, 52y44. ^^w-sect^on raur,*Or ^ this
ca.se indi^^^ ^^^^^^ (in feel) ¢m+airg upstream %^ the ^Eyer Creek ccn^^e
with ^^elftbash River, wfth GLSM dp-r^ ^^ted at the €^M upstream ^^s section,
nu mber 56214,
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.. .-^,.-^ ..•_.^,^.

^ " .^" ^ 8" $ "^`m^ ^^`^ "^m^^ .i. ,^ ., ^..,^ •^$
€° ^m^`" ^^ `^ ^"^ ^ a ` %^n ^°6 ^ "^

°°"4 '^d1k'?B.^YS^B,^RRP . , •.:.:.4:5?L"t,G}'.p^S.^82.^iP$B^b'^+F meme®1„'BtdER7F^IR'e*r{'ht23 âf^184`7t}f^yD$^9'l4.EFB^$7.^4Gti:d
q^m:^98E^^B58S.R3f^d^.Y^1'd^F^Q$114'S7R€f$.2P^i3'^fBS9y'@pfi!9,4^8t ^^.^,$^k$,'^.$G,J.[s4^161'Ri88f °"."•:.^4.'J^P7^^f,^f6a`1k^^

^^^urs S. Mr^^ted 10a^^ flOW GLSM SOIFMY VaaW, (^^^ ^^ ^ upper ^^pti)
90d ^^^ ^^^^ ^^^ (^^ ^ines M upper graph)o ^^aver ^^ ^tage (Eower grgph)
on Zumber,^^ parctM^ 26-022600,WM (r^oiftm) erad.26^529MOOOO fmMa'W^, both
repr^^en'sed by cress sec^m 52344 (bf€sa - awm spffkwayp ^^^ - ols^ ^p. ,,°)^ ^^^
^^^^^d fine ® ^^^^,*m parceb ^^rese¢atiative elevstllvq (855.5y, bsack, do.#+z^ ^^e -
^f M^ ^^^^^ napreser^^^tive oIaveWn MWZ)

Fbgur^ 7 ^hms G£.WA dischat^^^ ^^ ^^aveg Creek f:^ ^^ atege on ft souti^^^
Zum^ ergo parcel ^26-051 4W:^^^ for the I O-year flood vAth oi^ ^^^ new ^^IIIWZYS.
The pa:,^^ fs repr^^^nted by ^^^^^^ ^ade, e-cra^^ se^^^^^ 51386. C,^^^^aw¢ran
mmbetl ^^^^^^^^ ^^^^^^^^ (in ^^^^^ moving upst:^^^ frem ft ^eaver Creek
oonfluance tf`stf^ the Wabas@tKrvert with GMIA da! r'^^^^d at ^^^ ^^^^^ 56214,
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----. . ......... ^^ .
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v

$t o.a^
^.^,,,^y

-wam

^Q^.+ea.^as^g^taaz^t^^ras^e2^^?s^was^.aaz «::^,^^t^^eyr^ --.o^:^r„e^a^eae^

P^urs 7. Shu&^^^ I 0-y^^ flood GL^^ ^^^^^ ^ ^d.oft^ ^^ ^i upper ^^^l
and Beaz^ ^^^^ low (sdid tirr^^ ^ uper graph); I^^avw Cress s#^^^ (^ graph)
cm the southerra ^^^erge parcel, num^^ 28^51000.0DOO, ceprownted by cross
sedion 51 388^^ ^ ^vw ^pMeay, red - oY^ ^pDwra'pf biacl^ ^^^ Nrte ® parcel
rapr^^ta^^e elevati+on (855.2)

Fload profifes, ^hming peak water ^^^ace ^^^^^^io^^ in the rwan Somr creekr
Wabash R3v^^ ^^ach:for the ,^^e- and post-I 997 spil3^^ ^on^^undaonsr are p^^^ ^
^igum & The relative local°€^^ of the Zur^^erg^ ^rce€s, denoted b^ a md arrow, t^ on
Beaver Creek less than a mIo downstream of the ^^SM sp&l#way. Due to theie
prmirniky to #^e u^^tre^m model boundary, a€I three parcels expera^^ greater depth
of flooding wkh the new sp^llway„ and the ^^dhem an¢i midd^ ^arcel^ ^igrfificantly
mra flooded area ^s weho Flooded area on the sout^ern parmt howeaetr ls €tmfted
bemuse most of th€s property sks at a higher etev¢i^^ than the other two, and flooding
is moet6y cc^fine€^ to a draRnege di#ch o unr;3ng. alongla easter^ and ^ouf^^em
bo^^^rieso ^unvywy M^^^^ ^^^^ ^^suCts for sedions crossing and In ft vicEni^
of ^^^^ Zumberge parceC^ ^^ shown In Table 4 of the Appendix.
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&2 Floo1 stafttlca

SeIected ^^tMka kr the 4 0-yearflz^od are presented ir "I"oNaK fm, the nod^^^^
^^mberge p^^^ ^^^ 26^2260o0000): TabI^ 2 ^^ the muftm pv^^^ (^^^
^51 M^;,'^) arA ",'aNe 3 tg the mIddle paml Due to ¢h6,
iccalion :^^^r Ma GLSM splliwayo ft posivMOF sp.(fway hpr^^^^nts sIgn-Mcan#Fy
hcreme peak flaod eveI on S93 ftea paemls„ and duR ation of I Ioodi^^ on Nh^ ^^^m
findso;^t,';^m p^rWo. Ha^eeva°, floW duraUon €s mwh s^^s wRh t&^e nam spIII^^^ on
klh* rrMdle p^roWi a^^^^ ^ ^ ^^ffgdently Iaw thak R I^ ^^^^^ to ^^d' In^ duetng the
^^^ ftr, 10 aI^^ ^^s maded to Iowerthe reservolr usl^^ tha oId spl€€way. ^wAu^^
the southeen parool si^sat a LNgl'mar eiev-otlon, ^^aded a€ea ^ ^^^^ ^omff:lad ko a
d1rairaga dalchrunWI^^ siong ks wstee> and vaut€tem borders. ^^ s3h+^ Im ftmms
and 77, ^eavw Cr^^ ^ak fvv pasx the par caIs Is IargeIy det^rnilned by flow over the
GLSM spSliwayo

10/14

F@gum & 10-year kod proffiles2 masn ^^^,,^w Creek-Wabas&^ ^^^ ^^^ch for p^ ^^d
poat-IM q$Iway ^?^^ations (red I€ms m t}lbuta€^ ^^nctions, bIue WangIes ® o8d
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Tabte 1, Se€^(W ftod stat^^^^^ ^^ ZumboTo Parcel t^^^^ 26-022600.0000
(^^^^^n parcel)

^c^'^8^"^Fct^y % ie"i5zobxmR#naai4Favs.Sura^Sea^j `!§F:xhon']^?etcmd^.s$auaRC"^roiig RKe3€y
e

wurTUCism '^x ^ ^ ^"dG2rca7RU 3 ^ i^d ^ .G1PJPa765xa ^ gF7;+xqF ^f'^asaw^a e C{^ 9

a177s 924 1M M f9i$,i ivf 1.q
51187 M Gd#3 M. +3M

9'tmreF i2968 ffi E^ 9^4 C ff^ ^Rk.^ ^^2.g x B.fi
gs•MMSKEE>D 62344 g4s i328 '^^• . ,- . -

(`x-I'aw,- ma?o {2837 zl#a '#L4 80.« ^olA o-
arrdAcezaNW,^

4AY8ar . i83F42 611 3. 9^17 T^& M,$ ^.9 fi.BE Bss #i^
^i3^{3 $'{0 91^^t8 i8k Cp?8$.g •^,^'d

4^9 seYora3s^s S iA{P8
E*& 1194 P4$ t3#$.i iM8 1.$ }

e3rd<F3^5 gy$^.$ 92M $S7 $21$ 742 fE8 s 7 M2 #.i

8$

Tab.e 2s Sdeded Pood stfatist3ca ftar Zum^^^ ^irceI &^^^^ 2"52MyOM
a^idft pare"

{ iustlcRf^}Yx3 61aYb1t^4Sxxffrt7a^3e+r^^eCS -.: Edaxintr^t.^as6mraaf9eanx's: s .

; S^C•W^b : ^H4 Maw. ._-- ...• .
;g^ : ® R^twaflia OIA titw

. ^,8?'^^ s ^ ^' q^ibra:eeW ^ 5dtars:*" Measxa

51715 314 l^ib i89 flSi 8 t,B
i1787 614 1^1A 89! i{8.li {8#,1 4:9

lP7raeB 3T088 S14 4214 708 s60.8 818.1 9.&
623t4 S'IJ 131i 762 856:8 055:1

t^ue2^3^E^s ^'e^s 6207 $12 11210 784 i5{.! {8{.4 #.$ f
53M ii7 1397 Ti8 l66.{ 8E®,i

#@^®^ 492i$ $1# 1298 TOS {.{ 280,8 #,$ me T2roT 417 1443i

68578 s{8 1214 714 8{{.; $118.3 ^ .6 #
ee^ ^cxe x&$^,At 63M 897 i394 2#d RdR.B iftj r S. f ^

?^tss ^x 8^c 4p :, "974 &i<$ 12x1 3W.T 40.2
} $44^A 0i i'2# #x3 gii.S gS"

'i 9914



TabPa3a ^^^^^^^df, cod siatiskics for Zumk^^^^ ^at eef NL^^
(so^^^^m parcel)

IRBRRYS ^f% ^957t'dLALiW54SRb,^RSRifW^p.N+ `f . 1Hi 9RW R .RN^' 3 ^(W9y '^IQ^Ifffihe^MNki^it91P^431b8^'1iGTRLy q$&

' Q8&a;dEe^B ^Idi RkeYU A?f^ B3+rw 88fd^daw i2y4
ro@R R w R SE9f7Yt ^•'^&t4vNtQ ^ ^ .EF'^+Rf!RAfCR -

^iYiW B Sf3lRd '^f4WbP.C?$ . ,F^.RYC.. .; .^QF.6PfWFWR$

imE 643 1292 Us e1eu I69718E
^?WrWb9 S4m 698 1213 8tn a@8fB.8f 9$7,$

2"Mm.^^ 613" WA .a9S rO573 S"a&.s ps;J. #.4
(Aie¢b®W, ChsOAs &#FAS 414 19E43 &^p MA HVIS 4 A

Sflajd1OsxRa)
.'Ef^^^981F. 0.7

ftrcro9 x ^Rrr^m
a^lWimtll9rxn ^ fK2
R^ta^^ra^^9sr^

3,3 Isaundafilon map

Figure 9 shmse ' mundated area for the lOwyear flmd on: the Zumberge ,^^^^^^ for ^re-
Orad posk 1997 spallway corigur3tions.
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EnMftern), 2",1352M:^^ ^^^^ and 26-USIG:O.0000 (mul9^^^)
F:9am Ba 10-^^r 4^ ^undeiion map; Zurnba:ge parcem, ^^^^^^ ^^^^COLOW



4s ConctiUsl^^s

This study shows .that the. Zuar^erge poireeEs ar^ signfflca€^^ affededbythenew
spillway largply due to their location Wer? than a rnila domnstream. M parcels
expera^nce about 't,5 feet of k^^^^^sed fl.00.0 depth, and the €*rtwm and southern
parcels s'hraut 2.5 day^ of addkiona& flood duratiora. i°owever, dumtlon of floodfng Is
greatly redaamd gbyabaut 10.5 days) In the middle parcel by the new spigway due to
the parceYts €ow level, c-molW tdth theadditaonai ta^^ ^^eded to lower the reserwir
using the old apNKM In conipaNson to the Urne required Oythe new spil8way. The
i^^e in flooded area of the soulhem parcel is less than an acre and €nostly
confined to a ditch running along. its eastem and so utherra '^.rdets.
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Appendix

Fig^^^ and Tab8es
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1. Purp^^e aknd ^^ope

This report summara^s knpacts on #€ood€rg of the ,1erry,d Betty2uraberge parcels
due to Improvements to the Grand Lake St. Mary'a (GLSM) ^^m sp€I€way. The sp€€Way
crest length was Inpreased: In 1997 to bring the dam Into comp€h^^e vi'it'h Oh€a Dam
Safety Laws and Regulations (^^C TiW XV as amended).

Impacts sif spillway improvements ora'Iloodlrg were determined by hydrologic and
hydrciu€€c rraodet€ng of bastn.respppse to a flood event resu1fing (mm heavy precipkat€an
occurflng from July 4 through J* 8. 2003. Flood levefs on InSiaidua€ parcels were
determ€ned by hydrologic and hydraule^ modeOng as ss€b"quent€y described. Taatal
recorded event precipkaUot depths at the four #'unctiprip^ National Oceanb and
Atmosphar€c Adm€nistmt^^ (^OAA) gages pWeit to the watershed mnged fr€sm 6 to
`i 1€nches. These dato-, were adjusted us€q. Net€ora! Weather SeMw ('S) NE^''^D
radar spat€a€ distribution €rsfwagaatbri. ToW.July 4n8 reinfald r*h ovtaraged over the
Wabash River bas€n upstream of the Ohio state Ins, ittdud'ing, Grand Lake Saint Mary&
and Beaver Cr^^k was 7.65 Inches. The most ^^^^ 96-hourperiod duft ^a event
produced 7.25 €nches of rainfa€€, wkh a rehi.rn period of approxhWefy 176 years,
ast€r^^^^ ^aW on NOAA Ates 1 4$ regional 96-4hour pre*€tafti depth.

The simu€atlon per€od for the 2003 flood analysis was ^)deWe€J to a full month - frorn
JuIy 2 through August 2 - because inflow to GLSM Is stored and released over the
spil€^^y overa long perfiW of time. Due to €!s smaller discharge capsdlty, lake level
recedes more sIovr€y wfth the old spillway in operation lh^n Wdh the new sp€€€way.
Because GLSM spd€Kvay operation has been uncontrolled (free overfiow) fralloav€rg
spillway mod"sfis:ation In 1997, reservoir oufflaw Is o8+Nays loss than the peak rate of
Inflow, Illustrated In the case of the 2003 flood In Figure 1. Consequently, no moffer the
temporal and spet€a€ d€stribuWn of raahfa€€ vait'h€rt the GLSM waters'hed , peak flood leare1
on any specific parcel downstream raf.G'LSM tMII always be lower with the raow sp€€mw
In operat€on thah vt^^ occur naturally, €.e. N GLSMdid not eidst.

1 NOAA Atlas 14, Nat€onaIWeatherServ€ce Hydro metsors-Aog€cal Das€gn Studies
Center, Precip€taticara Frequency Data Server (PFDS)

d ;mdsc..raws:noas. ovlhds ds.#ndew.html
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Flgure °!. GLSM :inflaw {md) and now opiltway at^^^ (Nue), ^^ 2003 fwd

Raindatl-w^lf modeMg, w^s pertwmed using che U.S. Army CoMs o# Eqfnes^
(USACE) a°^drolcr^^^^^ineerang Cea`afees Hydmiogio Mod^^^^rog System (HEC-^^^)^
^eWion 3a6. H'^C-MM^ ^ ^ ^^^mrized coraputse p,ogra;n that ^^uWes peedpftstionp
ruro^ ^rocasses of dande?;^ 6var bwGns and regervoir systsms.

Computed ^nf?ow to GLQ M. ^r the Ja:aky 2003 floodwas routed khrough th^ ^^svelr ar+.d
dam for ths pm-1997 ^^ ^ost-ISV apgllway based on the Yoila^^^ ^^^umo3ors:

Re3eases over the pre-I N7 spift^^ ^^^ two e.; t^ bur gated €ew^^vel outaets
oper4d 24 t^ ch^ (out of a poss€b3^ 32 ^ches), Mien GALSQW, reas^^fr Wa>
^^casds 8711, on^ foot above spff@way ;rest opeaaf^on., cons?'stent a^°^'€h atendars^
^^^afiri^ ^^^^^es wd tft m Wr+^^^^^^ coa^^iflon W, 0* ga€^s pdar to
constr;^^^n of ft a^eve ^^Oway 5°: 198-7

2137



Omnd Lake S#. Marys odffim Or a se€fias genemted by ^IEC-H;^^ were embined with
suh'^^^in runoff hydr^^room, arad routed (one-d3mensiowt ^^^ady flow ^oLdhg)
through the nxgn channel and ,^^dpat tftut^^^^ of Eleave,^ Cmek and the Wabash
RWr downstream of GLSM using the HEC-RAS (RWr Ana€y^^^ ^ydtam) model,
^mion 4,1.0. The rnod'e8 domain extends from the GLSM spktlw^y west to the Ohlo-
Indiana bordert Wuding mwh^s of Beaver Creek, Wabash RhPer, ^^ Run,. L'aft^
Beaver Creek, and aaa:unramed td'^^^arya Figure 2 displays a study area map wth
tnodabd streams, appfdxaamte lomgi^^ of ptaI^ffffe properkmo andtha ^EMA. I Wyear
i9dodzone.

The HEC-HIMS model encompasses the anilre watershed draining to the Viabas'h
IRWr ako5ae the Ghl'o-undiaata Kn.et the,,;odei dornairt and rralor components are
e@^^^ ^ Figure 3.

3117

Flguae 2, Beaver Creek and ^^sh RWer study area map



The extent of.^^^rauf^^ (^^-RAS) modeling Is:based on the locat€on of ^^lriffffsr
propedi^^ ^long the m;wn stmam receiving flow from the dam, ^eave^ Crack and
Wabash Ra^^ below Beaver Creek, and major t(ibutaries, Wha^ several tfttar€e$
coa^tribute flow to the mt^ ^ceMng channel, only ^^^^^adas w#a pWi^ ^fftded by
tdba^^ery flooding were exp€icftiy modeled using ^^^^^^ cross sections. T^^ ^^^-
RAS naadel, shown In Figure 4 Is high €^^ss^u#€€^a ^t'^ c'^seb"paced ^
sections, a total of 15 ^ overview

^
of which traverse the three Zumberge pamlo, numbored 26^

^^^600,0000 (nc+rthem)o 26-052900;QWO (middle) and 26-051000.0000 (southarn).

4g1T

MgUre 3: ^^^^gh Rs^^ Bas€n tiECwHMS model co^ents



The ^^^^tream bourEda;y of t1€^ ^ ^^draulic moael €s ^ocated lu-st upstrea:^ of ^^^ ON o9
M,s^. bo^^er. A y^^^^ cv4vewas used as r^^^ ^^^^^^arn bound^^^ 65^'W^^^
based cnWisotor;^ recard$ tr the JSGS t^^ico: ^^dol Gans a MeAr€^^^^'es to
extreme hi^^ ^ events. Eximp^lotbn was performed by ron4ttear rogression of
HEC-RAS m^l-cwptAed stages downstream of the ^^^ at State Lbe Rcaads over
a range of steady (non rwne-varysr^^ fimse ^^ New Corydon Gage Is locOed as
abown in Figum 5,
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^^^^e ISe USGS N^ ^Mdrz,^ ^^^ (H^^-W modet dowa^tream bo,ard^^)
^tion

2q Paecei Wcat[on

T6°te Zur°sberge parcels (2^^226.00.0000; 2M^^900e0000 and 26-051000.0000) ar^
^^ed respectively ^ ^anodh ssde, ^^ an^ ^n Vne south skis a^ ^^^^^^ Greek
just dwns#wr^ ^^^ OLSM ^pOl^^ ^ the ups^^^^^ ^^C-RAS mccw boundary, The
pame1s aae shoaisn a^ ^enA^w kt Rgtt^^ 4 ander^^^d in Figure W.
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3n Ana#^^^^ resuSts -offeeft of GLSM sptllway tm,pr^^^^nts

Hydrologi^ and hydrau^^^ sim€^^^^^ ^sufts p^^^entedin this ropfxt enable
compara^^^^ of flood Impacts of pra^ and post-1 997 GLSM sp^llway operaDon for the
July 2003 floW. °fh^ MmkV anIbm-mfis^ 1s prov8ded;

Fbod ,pro,paga#ionr 1.6. chArge In magnftude and timing of fkmd flow €io+tng
downsireaa^ from thd GLSM sp^llw^^ and ^s'sociated flood stage ^^ the midpclnt of
each of the ^^mbfqe parcels

® F,^ ^aWics, La. peak flow, elevation, tloo^^^ ^^^ ^^^ duration

Ri Fkml. inundaWn mapping

Flood Information Is presented In ga^^^^^ ord tsb3^rftlmat in subsequent sections
of this ^epoit.

3o1 FWd. pmpa9atian

Figure 6 shows GLSM disshar^^ and ^^^^ Creek fkw and stage at ^^^ ^^d-point of
the noMer^ and ^1ti5^ ^^^^erp parcels (numbers 2^226MODOO astd 26n
052900o^) fw ft Ju€^^ 2003 floW with oW and. new eplg"ys. Both ,p^r°e'^ are
represented by ^^^^^S modeP cr^^ section 52344. C€^^^^^^ number In this
case indicates distance (ia^^^),mWng upstream fram the Beaver Ct^k cos^flL^^^e
iokh the W^^^^ River, Wdh GLSM dam located at the most upstrearn arose secfionr
n.umber 56214,
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Fiou€o S. 9mufaaed Mi 20003A^ GLSM spO€w^ qow (dotted ^^^ ^a Lpper graph)
and ^^^ver Cae^^ ^^ (solid ds^^^ U, upper graph); Beave; C,-ask sf^ (jower graph)
or< Z€^^^^^^ ^arcels M-022600.= ^^^^ems and 26-0529M^ ^m Iftem, bOh
repa-^^s-PAed by cross ^^^^on- 52^4 (bkm ® nmv apRhmy, --d - €^ spl€iway); b^ack
dashed gn^ ^ na¢tkaea^^ ^^rce! r^^^^entetW eEewation (855.45)s black dcAad lane m
Hddle parce^ Q eprese€^tafma ef^^lon (853.5)

^^ju^^ 7 ^hms OLSM d=schargeand Beaver Oa^^^k flow aro€^ stage on ^^^ ^owhern
Zurn^^^^^ parcd (2UZIOW.0000) tr ^^^ ^uly 2003 flood WfiN old and tiew sptiNVays.
7"`r^ ^^^^; l.9 r^preset^ted, by ^^C-RAS 'aG cross asa4aen 61 ^^ ^^^^^^Wlon
number lnd^cefes distance, (yn t^^),,movIng upstr^^m fTm the ^^^^^^ Creak
^onfueatce wIth, ttae ^,^^^^^^ ^ive^, M^^ G-L^M, d-a-rrs (^ted at cross ^eck[^n .156214,

alls

^wrxw^w.o^aa^n^sx^Drr„^N^^a^AB' ^^^^,>e1^o-.t*s;^,:;a^^.^7"^+^¢l^Cts mne^SE3^E88^k8E . . $s2ft!$fd ^,Wgg}P2tl4•••.^,Q^f6g.26^^'81PF^ ^-rXd7^. ',:^,1;1k.,,Asa^sSYbsSS .



Flgure 7: S&rmulated ,^uly z^^ flood GL^M spll^^ ^^^ ^^d Ra^^s ^n upper gmpk^^
and;eaver Creek qaw (ad€^ ^^^ In upper ^^^^)^ Beaver Creek ^^^ oawer graufi^
^^ the ^ou^em Zum barge pamal„ ^^^^^6-00,51000.^, repr^^^^^ ^y mss
socUon 51e88 (b'^^ - new ^pillways tvad - oid spri(uay)p black das,°:^ One ® pme0
reps^^^^^^ aleadoza g855a^^

Flood p^les, shoy+ang peak water ^^^ce e1evat3^^s in the main Beaver Creeka

Wab^sh ^^^^ reach fbr thgpr^ gnd POs#-I 997 sPa1Nvay sonf^^^aWnst are p3otted^
Figure S. The re€ative Iocation of the Zu¢nberge pa"Ys, denoted b9t a red acmw, is on
Beaver Creek less then a n-dte downs8ream of the GLSM sp€Ifway. Due to their
Proximity to the upstream. modeI br^^daays 0.11 three parcels exped^^^^ greater depth
of flooding and greater ftoded area as weil, ^um.maay t-^^^-RAS model resuiis for
^ect¢¢^^s emssi^ and in the vaclnky of the Zumberge pamels at^ ^^^ In Table 4 of
ihe Appendix.

9617
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3s^ ^lood stati^^^^

Selected stet3st^cs for the 2003 gooi are tamsente€ In Table I for the noat@em
zumberge ,^^operty (pamN 26^26MOW0), Table 2 for the ^^them .par^^ (26-
o6'B ooo.odbo) and Table 3 #br the mkidle parcel (2"52WOeCiDDO)o. Due to their
^tion near the GLSM qANmyX the p^^ I 997 spiflwayknprovenwr^^^ ^^fficsdtly
iicrease peak flood levels and flooded area on all three ^arcels. Hmover5 ffood
durat"ss^ is much shorter aikh the new sp^lway because the para^ are sufric@entfy iow
that they are flooded for the add3tional days needed to kower the ^^rvo@r using the old
spiIWaye As shown In Figures 6 and 7, Beaver Creek peak #1ow past the pame1s Is
d oterfnined afmost entirely by flow over the GLSM spihmyo
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TOW I> Se1ected fl€^ ^oristice for Zurrib^^ ^a"^ ^Ombes 2M223300e00W
(nazfthem parmo

- - - --------- - --------
6aa^itBCSrrgx4zp . ... . Bfiaxtoi^tRaE^.aaJaenva'6r.^^sa^ 9hx^deicnesainr,mes,;aBares{^esaag aere'dmattaaspxG.f

BB&^ ^ Nfarc ^a° i^un .^^ ^^^ ^ir^naanra 3 WL-M 88tdreee^a ^ ILb ^wreseea ^ Yqaaaa^s ^Kee^ae^Oemm

£9P?^ ^1i3 3E8^Ei #8^P ^^Z^ U£.8 £8f
Pe9^#8 ^ 8^8 9Pd8 Et87,k 3SP;43 1t4

4^s^a9 82M E£o'fi 2££0 $3'£0 fB#P:# ^@10 8E.8
^fl^^434 ^8E CAW ?Sd ¢w '9 P&Z wF.£ 8 m$ 14

var 4pengp, ^h^c7®a ha$1 m 23BE£ 4784 41u.E£ i&#$ 9F $^6
eroc{9®nrX{are) dufiy^m Ma I$^ la$ 1704 i8E£O 48*1 2 b

$b2E^& ltf$ 29Y£ I7&P 863 1B ^^&.& 2,^L 49 £ ^^ ^"u,£
peaeo ^z4mfan^ei 868;74 787 2E370 ^^^ go.ts #M £.d6
^Es7eBEnga^£Ei£& eg3^8E£ 8E;& 2ax 'BF£F £4S7o43 amig U

{N3aca^raEt^ ^a^Enst^sgp

Taka1e 2: SeBEYcted fted st^tistics for Zunabrs^^e Parcel Number 28-M290C,eM
(midr^le ^arcef)

^.^4^f' '^^Da^N^âYd?6Wfi'^k^ ^G'^A'iSGRE^tifR7]bSQI$lK48E8xf,47^. ^.
EiEV-M .. ^bf6 ' 44vso! . . .. . ^ ^.

y^ .x £d('^neavc^a. d^Fweroieaa S ^ ^ ^°'^ : 4£e7ata^ $ . kAa4s : ^4ttmar^x ^

i'd4"l4s $1E3 £4^ES 4A4'7 14£71$ Or;E},fs
ef37£Y ka ££f3Y 43'10 BR.4, 40.0 3E, 8

un 370 907,4 b£w$ E4
^668^^3.gC^d ^ 9*4 'I1?2 2'!S4 1 r.63 F3jP,s 83E$A 24

kar^asâ'^ ^#5aak^d'r' smY P" no 9738 U71 8E8iB£ M
at^frda5^ 5^ $ 1&0 SffiPs 1788 80P;J8 B#5.£ 3dP G^.P 1$1£buP7 ^BiE #Z^P

8IM 5`gt W4 p3^3 ^E}^.E ^#344 .
kwrr^"SSAatB^sc^ ° &&£3'$ BEE^ 2PaP8 ^B7&2 ^£'fJ M,i& 2.£
^4av£9Eeea ^ ^E.^ ?BZM 7Ei£ tE^l pTS+P £^Y.^ l68E^.E} . I,;

^¢i^fp $ ^ f3 V 8^ m43 '9ot^ E #£7;6 &£4f;t6 2.^
44^4 ^d^ aBU^ 103g4 8^3'^6 f;E^.^
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Uble 3: Seiected ^^^ ^^aU^UCS for Zumberge PameC Number 28-051 4MOOM
(^^Ldhem parcel)

^mskR^avu6eRe} ^ 1^oxExrsrn £keaA mrc^ua^a^ ^ace^i ^. #IAMSm&ua-damed arw £amazb------------ -- -

3 ^^^ 1747 KSTJ vske I I's
ftlrawaranw
5e3^es33^m ^ ^^^.^

^9dtresueB^r a ata^R^i6b

13 lnu¢^^agon mip

4.& I U4 I I5A I 1+9:Q I *Wh; I PA:h'7,

Rgurs 9 shc^^ ^nundated area tr the Ju8^ ^^^ ^ood on the Zumber^e per^^ for
^^^ ^^d post 1997 spi1^ configurat`€ons,
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1;Y1`^

^^gure 9: Juty 2€^3 f-bod Inaanr^tion mapf Zur^^^^^ paree#s, numbers 26M
02260dqOWO.(wrtFem)9 28^529Mo^ (^iddl+e) at^^ 26^1000,OOOG, (sWhem)



4. Eff^cts of sp€llway tmprovement^ on fa^^^^^ncy of fYoodl^g

PrOCIpftatiora d^^^ ^ ^^ AVas 14 {p¢ev1ousiy cfted} 'I-, 2; r,, 25D9 50°p 100-and
5Mysar 964-90uY StOr-M ^^^^^^ ^^M 4ppI€ed to (1) ^ete¢mi:^^ ^feds of GLSM spqWy
irn,prcsvements ar^ ^^^^^ncy of Il:sacdft, of ^ Zumberge parcels, ^^ (2) erfta2si the
rst urn pe€P-,d 0 &h^ ^^^^ Rood rpn the pas^^ based on simuiated peak fte <c^ the
mO ^p^^ W-hcuur ^^ ^vent& 7hess os„ecti^^s were aocamos^d L-sing the foFiM€^
^^^^^^^^

^^^^Wlde rWn#ail-Pinoff rwdeS'^ ^nd routang t@^^^^ ^ GLSM r^^erydr ar^
^aM Of the mulUpfe 96-hour storm eves ats, rrM (1) two law-^M cutlef-q opened 24
lrachessa^ ^ugmWt pro-1'997 (old) VifWay reI^^^^s whw, &a6^e tet+ei ^^s nyg^
^hp-r^ one ,̂Dd, ab€s^ ^^^^ crest (870o1); and (2) fr^^^rNow o,peration of the
post-I 997 (M^) ^^^lway, ustng H^^^^^S

Dynam€c com.b3nirag a¢td mufgng_ LRsi¢^ HEC-RAS, of 6 aMS-^skuWef GL^^
spEllway mEeas^s and ^^^^^^nwroff trydrographe to €^^^ern*w p^^ ^^^ on the
Zumberge ^arcels for the 964=r sko¢m even;^

^^^^son of ^^^^^^^ 2003 an^ ^hour s4an wort pea€ flood ^tages
on the Zumberga ;^^s

Ti he maulRs of iE^^ analy^^ ^^ ^hmra ^ ^^^^^^^ 10 and 11.

14€97



^^^^^e IL 09 Zumberge wsRhem artd middie parceir, (26-o2,-jeoo,cCO0,,%nd 26-
052900.0000) flood-frequemy dater represented by cross ^ectIon 52344: Sogd bkae
Irae Mth markers ^ new apthey, sdid red ' Rr^a Wi8ki markers @ old sp€€Way; dwim bd^
ure m ^0fl3 peak flood elevation, n^ ^alE^,a^.d; dashed^ f^a^ ® 2003 peac flood
eEmb€onP old sp.qhyayw das^^^ black Rne ® parcel 26-0226W:= mp°^^eiftfive
afevatlon(855,5)e dotted biad^ €^ - ^^^^^ ^6-0b^900o00,N repr^^ert;atIve ekn;^^^
(^RM)d vertical black gnes ® ^dmated return period Inyeam EI year «^ ^ ^^^^^

16117
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^IS'U€G 11: ^uMb^^6 wtdhOm ParCel(26-051000.0000) iloezd-fi€equ^^ daft,
represented by cross section 51386. Sol€d bius Nhe vulth markers - nw. spi1jwaym soild
s ad Eine wth markers - oid spirway, dashed Wwe line ® 2003 peak ^ eiam"on, new
spi^^rvayr dashed red Lir^e -^ 200-3 tpe^ ^ aley afion o ^^^ sptllw W, dashed bqock h ne m
parcel 26-051 COG..O €epresen8^^^^ ^^^vation (855.2), vertf^cea ^^ Nnes -
estimated return pe€lod In yeam (1 year - SW years)

The anaBysIs shows that the now spiliway s€^^^ficantly effects frequency of flooding of
the Zumberge for synthetic rainra'^ events uhffcarmty dWbaated thmghout the
^ershed, The new sp^lway aedu^s ffood depths for tht ftre f-equa€d events (@ess
than 2-year recurrence arate€val) while Increasing flood depths In co€€i3^^son to the old
spit^ay for events vAth recurrence f^terva@^ greater th^^ ^ yeam.

As stated previously, the return pe€od estimated for the 20M t€ood .precipitation event
was 176 yea€s, H+^ever, Fagures 10 and I 1show peak fload. levels on the Zumberge
pa€cet. 9 for the 2003 Owtl owur ^t about: 50 and 1 Wyear ln#ermis, Mspect6Vely, fb€
itae old arad.nev<spO^ayt. T'his Is bwause rainfall depth Is only one of many
determinants of peak flood level - others In this case anchad(ng (1) temporal and spatiai
distdbutaon of €aIh4allabove and below GLSM, (2) GLSM flood aWaye, (3) &*nRaade
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aqd tirdng of GLSM;^^^^^^^^^ and (4) hydraulic conveyance and floodplain s#^^e
downstream of. E^^SM. The 2003 flood ^^^fted from a succession d ^^^^^^ but
^^^^ificant ra€^^^l ments that combined to ^^^ the reservoir, resa king in awux 2,5 feet of
additior€aB flooding on the Zumberge parcels with ft .^ow spilNmy In oorripar€son to the
old spalWay.

5. Conclus1o€^^

^^^^ study ^^^ that the ^^^^^ parcels are ^^^^^^^^^^ ^^^^^ ^^ ^^ ^^
spf" due to tha'^ lowtior^ less ^^^ a ^^^ downstream. Ail pae^^^ ^^^^nce
IMcr^^^^ flood depths ean ft order of ZS 9eet. Tables 1-3 shwv fW^^sed flooded
am of approxi¢^^tely 23, 61 ^^ 22 acres on the northem9 ern€dtale and Sa^^^ri
parce:s (numbers 26^22600.MW, 26-052900..00^00 ^^d 26451000.M
respecf3vety). Hwever; the nmv spi€(way s@gn^'r^no mdwas ffood dura#6cn on the
parcels by amounts ranging fmm ^^ ftn 4 to more than 16 days, ^^ to ^ much
^hotter gme required to imer GLSM reservair,
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