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A Study on the Conservancy System for Flood Control
as Financed by Residents in a U.S.A. River Basin
—a Case on the Great Miami River Basin in the State of Ohio—
by
CHINO Yasuaki and OKUMA Takashi

Abstract

Japanese river improvement works on flood control have mainly been conducted by the
Japanese Government since Meiji era. On these works, government engineers have used modern
flood control facilities made from artificial materials, e.g., concrete, steel, etc. Such river
improvements have destroyed nature in many river channels. Recently, many people have
resisted the superfluous artificial improvements and have wished that the different river
improvement works should have been conducted in line with preserving nature in rivers.

Nature conservation has considerably become the priority in many major projects in Japan.
This goal has been inculcated among Japanese government officials who are involved in river
improvement planning. Unfortunately, the Japanese Government does not have a favorable
method of listening public opinions, particularly relating to natural river conservancy. It is
hoped that such a method will be created in the very mear future.

One conservancy system is the flood contro! system established in the second decade of 1900
which is financed by the general people living in the Great Miami river basin in U.S.A. This
study investigated the flood control history in the watershed. The resulis from this investigation
are as follows: In the history of flood control in U.S.A, the system used in the Great Miami
river basin was the first experience in which flood control extended over a wide walershed.
New construction techniques were also used in the construction of the dam-reservoir system.
Construction, maintenance and control have been supported through taxes collected from people
living in the Great Miami river basin. Through years, the system and method used in this basin
have become the model of other large watershed flood controls in U.S.A.

Through a study on the flood control history of the Great Miami river basin, uscful
recommendations can be obfained in consonance with p]anmng new flood control methods in
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HREANREEROERKEREIEC L 3IKEEBBTETAME — SL—1b - 247 I GEAAAH) BT 358 —

F— 1 FLETE103F 3 AEKEEL WHRIROBIKASE & 7550 5 4 DR

HH L Germantown Dam!Englewood Dam|Lockington Dam|Taylorsville Dam| Huffman Dam
BRS L5 (m) 33.528 38. 10 23.71 23. 77 22.25
5 LR (m) 365.76 1432. 56 1950. 72 914.4 1005. 84
BKRS L8 (m) 202. 692 239. 268 126. 492 126. 492 115.824
5 AIR{AATE (n®) 612, 000 2, 7154, 000 742, 050 864, 450 1,032, 750
{FHavs Y-8 (n*) 13,331 20, 272. 5 24, 480 36, 720 28, 687.5
kg o OFHE (3 HiE)

(cm) 17.63 17. 63 17. 63 17.63 17.63
FT7KIEAI~ DI RTEAS (0°/s) 1,867.8 2, 416. 82 933. 9 3,011.12 2, 215. 89
BokOh 5 ORKIKGHE (n®/s) 264.322 311.3 244. 229 1,451.79 922. 58
ﬁ*@méﬁmiﬁif@
BAR (m 245. 364 262. 738 285. 293 248. 412 252. 984
%7kﬂi@%mf—i7b> B
FTCOHEZ X (m) 3.048 4. 267 0. 610 0.914 1.524
¥ L& E R SHKE
TTOHMEES (m) 7.62 9. 296 5. 486 6. 706 6.096
BAE/KER (ha) 1,193. 865 2, 569. 845 1, 456. 92 3, 905. 355 2,954.31
BAUkE (m?)| 90,042,580  [90,042,580 |77, 707, 980 187, 485, 920 152, 949, 040

(gt : 24 7 3RS $HEEELL D HER)

£—2 FEHigF— 5 SRIRRKR
fr7k E h 7Bl BRHTIKERE
ok & 7l sokmhg | Frkee etk [69 E’@ (19904F) | £H | 7KiE (%) |HHrgE
Ty | B || (G N I )
Germantown Dam R
Twin Creek 712.525 (130, 751, 000 27. 14 306 12 59-01 | 19.26 31.8 | 183.5
Englewood Dam )
Stillwater River |1, 684.865 [384, 852, 000 31.70 395 12 58-06 | 18.07 21.1 | 228.4
Lockington Dam ,

Loramie Creek 666.164 | 86, 345, 000 18. 90 249 10 58-06 | 11.03 17.1 | 129.6
Taylorsville Dam . 77.0
Great Miami River|2, 978.323 1229, 431, 000 17.68 111 5 59-06 9.06 11.6 | (99.2)

Huffman Dam
Mad River 1, 645. 984 1205, 994, 500 17. 68 113 6 '59-06 9.175 15.0 | 125.15
frkEE D& 1,174 45

GE: = Lockmg’conﬂ)ﬁﬁzﬁ‘?l‘«\ff%“ &ﬁ‘éﬁ"‘ml
FTRET B DI HUKEE Z T 5 Bk D RE 2

Bani'P B-2@, F0oRFOHEEZ L
bDTH 3. ZOBKERITL D, 465t/s(13. T20/5)
THEENIHEEDS /s 4/ )NERTX 3% 1§
BABDI EMNMEL  BUKEBRESH US4
BRI, KEATRA T INERVBITS - 1.

FYLOFEREEIKA vy b, EKAEHBEKD
WTHER—T, T 208EHTHAB.

S ABOBEILOVTHBE, 55 LD, BAD S
bONAVING y K- S LATHY, ZDY LER
125¢t. (38. Im), & 4 3E 4, T00ft. (1432.56n ), %" A
BIET850t. (239.268m) TH A(BFE -4 BM). 5 ;
DY LAERICEBOTHERIN B RIS, 118,915
cu. yds. (9621 T ) TH - 7. TDF LERD I

- 1] e - BE— 4 ATy w K. t’:’ S
AR A KT RN )1 #1130, 000acre(12, 141ha) % H Cr LAk, i3t - SHKE3) p 193509
LT3, ERBTLEITIIREERWI &, i, #KkED

NSO ABBREARAE LTEREINAD  AIKTEBKT LADIHFHBAOERNTERLD
-t ZOBAE, FRICEZEKMENREES L &, ELT, BRIV BEERKKI->TESN
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AIEF - KAk

£—3 ZMRicBY BIEKDIHORIET—F

i SIKImHE | GRRRDT FHEEIKAL | ETEEKE | RS DR FEE/1ic g %
e & N ORI o I

Piqua 2, 243. 806 1,981.0 4.51 735.8 3.1

Troy 2,399. 266 2,207. 4 4. 94 622. 6 28.2

Tipp City 2,510. 679 — 4. 45 - -

Dayton 6, 506. 001 31,18.0 4. 69 1,698.0 54.5

Miamisburg -

West Carrollton| 7,024.201 3,679.0 6.30 1, 754.6 41.17

Franklin 7,085. 657 3,820.5 5.36 1,924. 4 50. 4

Middletown 8,120. 194 4,245.0 6.25 2,547.0 60.0

Hamilton 9, 405. 330 5, 660. 0 6. 64% 3,0586.4 54.0

( % Hain-Hight&osid a7k,

Hdf . THE MIAMI CONSERVANCY DISTRICT, (1830 REPORT OF
CHIEF ENGINEER SEVENTY-FIFTH YEAR), p. 200)Table 1%#fER

HENIDRENEERS.
@9 MAICHIT B TERUE

TEREONR LD - B, LEHEISES
7, boATE, T4y T, FAIMUEH, U X
b« F %o b sMest Carrollton) 1, =47 3
27 )V 7 Mianisburg) ®7, 7 7 7 Y (Franklin)

W, I Ky Middletown)®Hi, NI FUTHT
Hole., IHSDOHBD AT IIIMERITBLTE

B K i (R~ 3NTIE Ui IR DR BRI D #
&, Wb, av Y- PEROERLEENTOII.
OREIBICHSIIRFR
UlommmtgicEflsnicBglinE, F373
A 285, HERMENE, 5 A 2008, FIy
7 EAYEYERETH -7 i, WEIHFD
IZ15mi. (24. 14kn) O T8 8k B 43 o B ER, T3mi.
(117. 48km) OREXBWHRORE, £ LT, 5208
BRAB SN I TBAUE THRET #6007 N

— 1
{Eﬂlé‘hf: - FEFT

BHEED S, AAAAATY [ Ll o - ——
-
BIFREHHMN S AFKIZE » T 595 575 T ' .MJ - TeE N I A
N ¥ o # Feld inspection P”?;’Q',’;f;,’.{f}”"’ !
KEBELTUED BEOFNKE \3(\ N ﬁ/g’:’f;’f}%lﬂ”? sels here
nEL3T ek ay [P ¥ i 8ol By
5 o oA S I N
S sy akn bEETH | Syl i gte g §E R0
7Y = RES \,VNQ@@&-——————@‘ ———————— 81 preraborea S A5 T asz
N . IR W e s e IS .
B37—R - FANEAIHE *§§~\_§§%ﬁ/t—%_ﬂw_\§_ﬁ/ o5
y . R Fzel decp” '7@?7/3'? ™
RELTHE, BKERTHA § N i;&; Z@ 425 lrfrgajzgijrﬁam ? ans :‘q;‘[/ﬁi/ESI\M ;%a‘::‘t\
. i . RRYS A 2 AT LR g4 gl aPO)
itk slkTEARED |14 § otk |
o ¥ < BB g5 |7 [ P v6] R e [0 o
Sl EIhH B, WEEALE | I e | 9 N
. o ¥ i R ey ¥ laglnalnaly 3Bl 183 e\
HHET =27 40« 5 LR §§ T LR FRRPEPSSRTEYRYE 8 i}
£ | [ 2. N AP (DR [NV B I PVl oY
7 X S 818 BIBIEIR (RIQIE|S 8| m8ms N
OREERIFBOIEnTE |31 g BTN BIEIRESEEERGFIEE ;fkwk
B0 LDk S HEETER 5?@ 2o, \ “-
., R B3 g:z:/.?jil‘l BB ~ < N R ESER E: .
ToAT 4 S ABRBEN | .ﬁ{ §§%~ gl | e £
. . _ . mﬁg !‘*' Es"t <X AR R 58 aas |
7o, KREOF LBHFEENS RS \E\% m:?;;ll?;ml S RulRe gmgﬁs(ﬂgﬁ%i}q s A’Y i
b SN [ L O 45L¢
- sehe - N A\ o~ L INT r
B wA7 kB an |3, BeELL I B S |
BN TH B0, BE i
. o . - e _ 3 o smiEgkiaE T {oti - i
DY b E T B &k B - o ﬁiiﬂﬁ/)(nﬁ{\{ﬂ (High - BETE3) p. 8323:’?]
FAVEN 1 O 1 S4IRDIIEE T, Zofiz, -2,2,5, 7, 10ft. DETKEEH

W, <2, 2 SHOBKER BB EHTES ]
WTRHSNI Fio, RPBETPRBEMME S
THEEPHSEHMEN. THETHEORIHIE
BI5007 FILISE L, B AMORBIC S TS .
(5) AkBEHBEAE

IITE, vAT IIRBEREEKEOMDD
D—FOEETHD, HKBEEORIIFEIDHT
WwNBZEICT S,

T AT IR ERTE, ERBEBREFILED
Te DI, FIRAE BE O BKIRE S IBKIE R R IC &
BB D FMAEEMEL LU, BRESHE EET
-7z,

LWOFM T, =47 INITHT 5110mi.
(177. 03km) D i 8% KRS 0 TTT, 00044 #y k his
LLEhic. ZONDLEHD L BPKEEEZITS

ENWSER 5T

O MREFME
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HEF R EROBAEH BB L BIEKEBBBICETATIE — ZL—tF - =47 il EAAAM) KB 3HH —

R 2 X, 1913F itk IF D BKRILESH B
EEEERTEKBEREK (Flooding factors) %
1917TEITHRE Uk,

FOFEEELTR, ETHEBMBRENRLELUT, #
B 19134E ok BF D @k A R TR B AT &,
ZIN, BIKE2fL, 5ft, 7L, 10ft. DHEFEK
AR ZENTObNE - 3B . (FEOEE,
AR 2 RIZ10ft. OFKETHRAROBREELZT S &
U, THAB/KIBEREI0% E Lic. ZOMDIKIE
T3, 7K 70t TIRE95%, 51t T80%, 3ft. T50
9%, 2ft. TBDLSICFMLIL(E-428HK). 2
DRKIBEREAE NS & T 5 & BY O TGS
IHENT T, BRI EHE RS . COFEREERERA
DEFERELNE - FBREFICHUTTO, B8E
kDB, TOMEREITLBERERSREELEL
BT ~ESHABEERDE. COHEESHER
ICHIF DR RSN, BEKERELT—HBE
RSN TE . PIFEEOEKERE LTHE,
FHREHFDIBU NI TN/ (F DRI, F£F1530%
BETHIID.

B o0 T, BKICLAFRISERMRLD
EEFFE S, EEICERO RENTbhl. %
OHPESHIIIEKBEBRLEEDS KL T L7z,

WE, BARHREE O - A{EDOHR N IDITDN
TR—HFOPHEFHRKBEOFMONELLEL
T, Bl&, BKEEREVPRIONK

LEKBEFOFMIVITES HIBEF TR
TLREXEHZELITTHMY X PR &N,
R Z O FMEMRRERICARH S 2hid,
ANAAMNFANMREETERINATOEIFEIRTH »
fz. EHREELTR, JORE~OEE RIER
AEMTA.HDORFREC BISHICHE, ¥HH
2FREODEERNEM L. COAHETY 7,
Z0% 1 AROMICHET LN, THAITHIZET L
fo. Jofbic, THMIREEE AT IIMEERE T
HEOWTEEHOFBBIC DO THERL, FErdb
BEEPBLITEIENEREINh. BEAEDLE
HWREEN, COBRTICEU. ETY VI DHER,
FRICZESCODROFMENH L AT FHROID, £
DOHEER BE7ANECEENEFEHIREEK
FHRERICTL » TREBEINI®D.
QREDHAKBREBEERE

Floocding factors

- v @ = »
o & o o ©o o o &

=]
S
I

Hater shallow
L )

T tst Toor of resigence
i1l habiradle

- arer veually entars’ first fioor o N\
residences, Increased currents and
_cifliculty of ingress and egrass | oy
Buridings and fornitvre domazed
Oanger to Iife and b || \
Zirong currents - Ingress and egress blocked,
excent by emergency nietheds {
T

t U
Conditions samme as befere but more aggravasred

K

9

L

8

|

Notimum arounr of domage 10 lot and buildings
as affecting properfy values. L

€161 ‘udaoy ul Buipoory 30 yideq
3

st o i ol

RRE NI BIKRE R AR
(i BEIH3) p,833L D)

ZOH%, AT IRBRATEBHLTORED
B, 1913 E S IHITIEFEE L - o i i
g8 (VRN TOMb) MKEInLic. Z
NOWREYICHIET B b, BKBEHEBEK
BRERHFEORFNLEE L19684E, 19794,
98T fTh e ?® RO BEF R EOR UL,
BHHEOHBMBTH 7. LrL, Z0OLHOF
sk b, HAGFIII6BFEORKMO RE Uh S 41l
CREMIIHTIBRSE~EEIN. BHORE
ULLSE, BAEE TOMFMAII 1986EDBEANFI A &
hTW35. i, BEEMVCHE UEKRERK
Lk E AN AR I n

COLIBEEELET, TETRUTOL KA
KEHENEEXNTINS.

BIKBEREI SO TERO LS LHENMER X
T3,

®- 4

TP LD B UK ERIT 0L 3%
0~ 1t kROBKEST 5 Lith

18 E~2f1t ”

2 7 ~3ft. ” 15
3 7 ~4ft ” 19.5
4 7 ~51t. ” 24
5 » ~6ft. ” 27
6 » ~Tft. ” 28.5
7 4 ~10fLKE, HBCREAULD

ke 544 30
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BERICOOT

LTV =t #hBigd

BIV=FREMH, ZLRBPURBEOIINLLO

FP = Bk RSHE

H =E¥oEHY
a) EEMEFICHTIEERE

LTV=8$1,000, BTV=$9, 000, FP=30%

@K1 E48=(LTV + BTV) x FP

=($1,000 + $9,000) x 30% =$3, 000
b) BEBENICHT IHEERE

LTV=$10, 000, BTV=$100, 000, H=10B%, FP=30%

2k EH=(LTV X FP)+(BTV/H X 3 X FP)+

(BTV/Hx (H-3) X 6%)=

($10, 000 30%)+($100, 000/10 % 3% 30%)

+($100, 000/10 x (10-3) x6%)=816, 200
COEERIIHWRTU LOBEMITHEIEEINS b
DEINniz. TOFERFERNT BT AEHNE 3H
IZHB6%EOHIHMEIR, SHWE EOZEICEITS
BKRERHTH 3.

c ) SRKMESR DSV EREBICS T 3 MEOEEAE
2 7K1B =% =(LTV x FPx 3%) +(BTV x 3%)
INE T, BKEROBEICENIS OO T
RBEICTONTELN, 1968FE0RELLSE, £
ROLIREEXNTHE—INi. ZhS5OHRTD
BEBIE, REXDOBKFEILL D ARORE,
TE, FE, AHOBHLIERIN, LHEBRERD
BENERVASLELBEILTIEELSEE

WKt bDTH o272,

1BTEDRE LT, AEMOBKBERS & £
bREINS., JhicLD, TROLAEMICONT
B MHONBIBKBEERE EH, BERAOT
HHIBIZ BT B AT DOOTIHIS% E XN,

BEOEBEEIROLNIEXOF—5&ELT
3, ROLHIREEIXODVTEFINTH3S.

1) BgFS, 1) WEmEEE, LMERMH,

V) B&HE, V) BeAdEE ks,

VI) BUERMMAE, VI) & IE#%FFN4R
BETH5.

WEDEKERERE U TIIERKBEFHDL 65% 2
HBRENTB. COREITH - ICREDIEKEH
FUZ0.02 KD S #1000 LT E TO®HBTH
3. ZORTERLRFAISI0NLVOMOEH

HITF - KRG

XHTEALERFELREPTI%, 10 Kb 540
FLVOBROEHEEIHMTEALEIN%E N T E
IS, EETTO% DA 2 FERFLEKEREEHEL
TNBITBELL.

I DIEKBEEREZFRBERI S BB T 3725
I, AREXIEBIB6EI12ENS /S0 7 Ly b EFERK
ol UTHH L, BRER Y X T L~NOBFERE D
TDDENEHREL TS, BED/U T Vy bT
3, RERMEEBLANS, TOEHZHI L T
5. 9771005, KERBHEIHh > THAEEHT T
MERKDNZ D, BKERIE, TOXHITE hkE
BRI EM~ OMENFON, ISIIEHE
EPIAI 22— a VETHPHRFINE ES 1
> T35, ARERBEKPREBICHTIER
NODFEMIZEZ D10, HEEROBEER LR
T 5. '

(6) BT BEO I P INREEROLEE

BKIBREREDSREEZ TOTAT IIEEK
I AMBEWEDIC >OTHEICR T I &
45 (GEIEER- 1 2H).

I90ERICR,. =2 — - T4 —VBERO—HEL
TV ) IT—¥a VEROBENELEXH, <17
BB O THRMBIBINCE S = ZHFH P
AF 7 ERENREEIN. 5 H, RERTE, 7
A hr#i—-€r bTAY —EAE X (The Dayton-
Montgomery County Park District) D I D F iz, 4
DDY LIFRKRBM(Oy R by FLER)
PEINBIN O SITERLENRT S, FHO
TEMRA LT 519861213250 05 AITEN A%
MRHALIDD. CoOARERKD, HRERANBEK
FERREHTIE XY, BEANOBLERDIHES
TEILBDSTBEER B0,

g, 24T IIREREAHEROEREL A5
B R, TNETIUOOEREFBZE LTS,
1953 ICFI 8k < 1 7 % R 3Z R (The Southern Hiami
County Subdistrict) &, KEBEEBODI-DITKEDR
¥ R(The Water Conservation Subdistrict) #% ¥ 2%
SN BB T4 v 7 2=V P <y F g
— JII ¥ % (The Dicks Creek-Little Muddy Creek
Subdistrict) ik s nic. T DI Y —H 2 b
© 5 U XA (The Pleasant Run Watershed
Subdistrict, REEAVDNBRAIN TS,
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KEFFRERDEAGREEIC & B KEEREIETEHE — sL—}b - <47 31| (g ZH) B AHH —

FFR-1 =47 3IELREE
3 3]
1805% . 1828% . 1847% . 1866%F. 1898 kRN R B

1913%F SABE»LITHEITT. 947 SIRRICEmMA RS (228.6~279. dnn.
§~11in.) . KH¥FI< DIZSAED N B, HEIOAZEBL 3
48, BAEFORBRBASLYETT LI L E. AN/ F MBS RE.
CRERIT. 24 7 IFRAEH LB SHR
KBS H BT (John H Pattersonick 3) . 2HI0F K (1990EH{E
JAIE. 393, WUTH FL (395582, 55177 ) F(t2%kDH 3

19155 6. A7 SIEBERPREENS

19165 AT INSIETS ', Gonservancy Courtic k- CRB SN 5

1918% L AX PR, Co%24,000,000F L (1890FEHmIRG. 94 85, 10677 KL
(9631184, 86977 ) HBBARMFITENS, £ D%, 10,000,000 KL
(19904 IR, 47 1 (88, 79475 K/ (3926381, 195 M) YA B E R MR

1923% T hERFRR

1932%F Huffman Dan{C BB 200D T 7 — FNB & HBIB

BER [ ERBEE S o —  TAVBRC LA R REICLD. AALMEDER
Pirbhad,. UMB. ¥27=97 - F—7b, BIMEKTF. HBEE. 20
DERDEHRLE)

1939 | FREBIE. BERHEWAL L LIIRTHORH #9325 (Nuffman DanZ Bp
FTE3 54 MRBOE) &, SAPREFSURGTLEARY TN - K=
ELTEMBLALY)

BRFE | BERDF—7 - Ly VTR I FALRGORR) BT B HERE e
52

19445 CHFITCCTENFARMBEZE LR, LI ET 2HUARD ST H
3

19502 a6 NECHERS s BN RENLBE LD . BiEEi3Deyton L Hanilton
CH3BHEUAN, NEOBHZ AL 7 Y- OBHICHET2 I & % HidR,
kD BERBIE. TOEZTISL000K)L (H1ESERN) OEHz
BIMT 2 EHNTER

19532 Y AT I - ZARFRBEND
Water ConservationERIBAFRTEND (LABZ YT ZHER)

19564 12 L IBIFEDEKEZERIC. COEDPLINEZ T8 HOOMARTI O 27
bAT DS (84,000,000 )0 ($95.6(819) ) . REjoELiF. BE. ~
DARBOENEL Ry 7 2AF—2 a v ORB, EROIE. BiHOmY
%E

1950 R | BEROBATOZ 523 MELE,. SRNRRLLIDBHOI—D

1I960FE R | REREFAR D EF o aBRELD . v/ TSGR B2 aEM%Z KA
STEENTS, CRICINKHERYFTHLRD LD ICKS

19614 Dicks Creek-Little Huddy CreekRmaB a5 .

19624 ERROLY ST HEAKC AT A BT A BEN T ARSI R+
L, W<2hr BB LHEEN TR

WNER [ 2THFTLDOELIEKEKEZHFP 2 rE

197148 ERXBFEREANKE T -9 ¥ RETE707 5 LEMth. —itic£ b
FranklinfG/RKIAFESH £ 705E (272,500,000 KL (#93.5(8M) )

1973% | Garmantownd H AT, EEBZABEFNOEETERR (1E%ZIC. cORDD
FRISASEIR . 12783, 000,000 KL (394, 2(8F ) )

ZDE, FEXBNPleasant Hilllcd 2NIEB DB R KL

19754 Dayton D FEI{HEDTA T INRVIZ., N4 7924 e+ —7 724 Hakm
Ehad, (N4 272413, 19774 (2%arren Countydl 2 TEE. 19824,
Bgerzynf—F v - k¥ —FTHE. TNE. ER2574 N ($940. 234kn)
B13)

FEEA. Daytonlt B 7L — b - 2A T I TLos¥ LA DR B R

1978% EHEFXFI3. Vandalia, Tipp City, Maiamik Montgomery Countyd) —&f % §5.0¢
TABEE, TOMEHNETEES (19834E. THFLH)

19794 BERIZ/ZV—F VA7 OBEERERLZ k> (GRBERIERY S
ATZINDEBENIBENFNBERFALERLTWB EHZ Sl iD)

180K | EERFRBIIICAD, BRSTOREODEFLEHHBLET ) C P4
KEMNB L% D,

19835 | CarlisleDH DT AN, Frankl indEERNER EL B

1985% E R HWest Carrolltonk HamiltonffkiLovd LB E V< B

1986F |RELL-T. FERNVERENVESRAPLAGSIL. BIIERE

1988% 5 AHanilton Low¥ AT HMEE (1S80FE S A7 HEK)

RETE. 2,020, 901USS (#9282, 926, 140/9)
FIMADTSI L ERRSILHD “Clean sweep” 7OV I L ¥BA

1988% | FAEDLBIFENENC, FranklinT ALEBICUEBEZM LS T 5 R 2
Ehd

1930% PINBBZmMEZE 570D "Riverscape” 707 5 AW
Tait Station¥ & (193S4ER) HWEBBANREXN S
BEBRSOEREAE 2. 1370.33nn (53.95in.)

(it : BEX3) ORE L DHEFAER]
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90T BEEE VK &
NBSFRELY, =147 INFERT
HEBHKEFENI TS,
SRR X DKEEEIHEE N,
BTIEIZE 7 57 Y visknm
BNEREINI. T, JbEER T
TRALIRIE &R I N T B (HHRE
EAYD. Zofl, 2R 4 DD 5K
BHOHRP, MENOBEE, Z L
THBICET Ul e B B
EDEDTE . BETIR, BRA
DI IH/VED HIT-> T 3.
IOT0FEAITIE, 24 A Tkiks
HEPE S N BIEF DB BKIC
SERUDOBEETHLREBE LA 5
12DTH 5. PokEBRAER h Ahic
B’HDT—27 4 FLBETH
S 7o, EH BB TR EEKRITL B
RiE~0D ETFMTEIEEBH
KN 12D TH -7,
(7) RMTHBITFB3Ir 72
REXBEERL
AT IR THEE Ui
REX, TUT, &RITE->THH
HTH - fcd A A HOFNHEL
BEVDITATTIR, 0%, ithik
BB BB TORH &2
-7z,
ZOERMELTE, £F, a0
Z N7 =7 o(Pueblo) iz BF 3
7 5 A ¥ 2l (Arakansas River)
MERHE. OoFEDOF—7 - <
YOZTICHINIFEIAL HICF
A by eE2—Fr ez oo=7Y
YURUNER N RE, A
AFAMOTMNBEEEERBELNE
DIERENRI0Z FIIKB TS
RENTOBED HENTOMM,
Za—c XFvafMizBir AT
NA—F—EATHY, 2Tk
TKiEAVI9254E 8 izt &,
FV x5 0 FHHR LS X 8%

W

3
N



MEANEDIE,
ULDREXOREISEELED S hioH,
I930FERUBOBRERDOFHRITIEHITED LIF 3
ZERE . CORERFBROMBNRE UcDid,
BRRICORERBHNELE LD ER UA /N1 A
WD RAF Vi LINRRTH - 1.

OPAFUHALINGEREOHE

< R & VA L Ji(Muskingum River) i3I % 5% i 8%
8,038sq. mi. (20, 792. 5km®), # % % E111.9ni.
(80km)DFNNT, =4 7 I JNFERRAEA N4 F D
HINTHB. ZoFEL, <47 INERLLS
191 BR DB E T, 1, 40007 FI D EN 4
CTwie. LML, RBBRITHEKO BERENS DI
Mo b, BKETOH T, REKDEERMNS 44
HBNICI2TEIIEE 72, FD%, HRP O
HRENTON, EHEFOHHO T TI93EIT<
AF UV LNHRERNEE L.

FWIREKRKTS, BOUTFA b BE—=H -2y
VTV U TRERF T - 2P F LR DEHE
TiTofc. LU, ZOWEKEEICITERBEFNE
BEBANATIIDOTOHERHZELT, 7
I TEEOEHEGBML, TEEIERTIS
THOT &I, < AFVHLMELARR, Zhb
S LHORREOER LHE T UTRRRARO L
JVL—2 g VEROBELEET I I ENTFES
NTO, ITEZEEF, 42,2008 KL e Eh, =
D, ANAFMEHEEELTD0H KLvE, &
HEROBRITHA0TT FAETH U,

Z DFIR T, T, 50044 D B EE WA K R R BN O 5t
RESNiz. LU, ABRERKEFHMBLTIT4 T
6,000 FIVEEDICDH T, Dk, BKBEEHIL
TAHIERED - ZOBHEIE, KB (19294~)
KHh, CORFNELRAI S, RBERABSO
BERBEOHBIUC DO TRESELIZDTH -7z,

BT DORINREZR U TI9284E LI I
FHE S N AEKIZ DN T2 BB A A
BN AETEHHEIT BT, Shidsic<x
FUNLRROHEILBEIGESEE12DDHDTHH
271, THICH > TRERMT IR T TH - 72ihk
EEOHEMETREE~NZESQ, TEELNI4DS A
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