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A Study on the Conservancy System for Flood Control
as Financed by Residents in a US.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 antificial 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 near future.

One conservancy system is the flood control 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 results 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 watershed.
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
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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, useful
recommendations can be obtained in consonance with planning new flood control methods in

Japan.
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B 1 FAETEE 3 HEUKE S L WEIBOBUKASE E 73850 & 4 DIKEL
HH \ % 1%  |Germantown Dam|Englewood Dam|Lockington Dam|Taylorsville Dam| Huffman Dam
BKY L5 (m) 33.528 38. 10 23.71 23.11 22.25
& LEE (m) 365.76 1432. 56 1950. 72 914.4 1005. 84
BAY LHIE (m) 202. 692 239. 268 126. 492 126. 492 115. 824
4 L3RR (n*) 612, 000 2, 754, 000 742, 050 864, 450 1,032, 750
{fHas7 Y-+ & (m®) 13,331 20,272. 5 24, 480 36, 720 28, 687.5
skigh o Ot HE (3 HR)
(cm) 17.63 17. 63 17. 63 17.63 17. 63
HKIERAN OB AHAR @ /s) 1,867.8 2, 416. 82 933.9 3,011.12 2, 215. 89
kO 5 OBKHER I /s) 264. 322 311.3 244. 229 1,451 79 922. 58
iﬁgt@m k&K E TD
(m 245. 364 262. 738 285. 293 248. 412 252. 984
?7kltt@§?;fai» DY: i) i
3 TONES (m) 3.048 4. 267 0.610 0.914 1.524
rd MJ%E;EUZ» SEFKiE
3 COMES m) 7.62 9. 296 5. 486 6. 706 6. 096
ﬁk@kﬁﬁ (ha) 1,193. 865 2, 569. 845 1, 456. 92 3, 905. 355 2,954.31
BARTKE (m?)] 90,042,580 |90, 042,580 |77, 707, 980 187, 485, 920 152, 949, 040
. (A 7S IRERIREOERLE DHRR)
&2 T — s LRIBRE
Bk 2 i EE BARTKESR
kit & il £k Br7KEE &at) (69 ﬂaa (1990%) | R | K& (%) [tHH4FRER
T | My 5| (B Gl O MES
Germantown Dam
Twin Creek 712.525 (130,751,000 | 27.74 | 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
Taélorsville Dam . 77.0
reat Miami River|2, 978.323 (229,431,000 | 17.68 | 111 5 59-06 | 9.06 | 11.6 | (99.2)*
Huf fman Dam - ,
Mad River 1, 645. 984 |205,994,500 | 17.68 | 113 6 59-06 | 9.75 | 15.0 | 125.15
ke DEE 1,174 45

GE: * LockingtonoDERR% 25|\ Vol
ERFHT B IS BUKEE 2809 5 Bk O BRE DR G

Aanzt B-2@, zoRitommEL Lk
LDTH 3. = OBKERIC K D, 45ft/5(18. T20/8)
CTHIE X NI FREDB /s 4/S)NEH T & 5%
HAEE T EAWER . BokBREIER LIS A
BRI, RENRTRCAT IIIFERIRTH - 7.

£y LADBTEMKA Yy B, EKRAELZEIIO
WTRE-1, ¥-208BHTH 5.

S LBOBBIZONTAL L, b LON, BAD
LEOWNA TNy P S LTHD, ZTDFLRR
125Ft. (38. 1m), & L 3E F4,700ft. (1432.56m ), 5" & §
B IET850t. (239.268m) TH B (FH -4 BH). 5D &,
DY LBRBICBNTHER IO BT EES 118,915
cu yds. ($621 ) TH -72. TOF LBEFZDO D
Jo R4 X U T 1A )1 B8 #130, 000acre(12, 141ha) 2 H
JPLTH3B

ChoD Y ARERBARAE LTEREINGED
ZoEHIZ, ERICEZEKBENRES L

tﬂﬁ ﬁ%‘ml) P Qﬂ)ﬁéfﬁf{ %LT*E:H’F&E%:%%JJHXJ]

%E 4 14 /7/1/'7 P }~
(ELARoki, Hifh: SHCE3) p.19389]

ARHBTIETICRRETOIE, Fi, #KEO
HEIKT BIEKS LD HREROITKRNTE I
&, LT, BT BEEMARICEI-TELD

-7z,
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SOEF - KRR

%x—3 KRk 3iEKkODORET—2

& 7 HERDHHE HHEE kAL |EHEEKRR | RSO Rt Y
B () W 5 R e g2 00
Piqua 2, 243. 806 1,981.0 4.51 735. 8 37.1
Troy 2,399. 266 2,207.4 4.94 622. 6 28.2
Tipp City 2,510.679 - 4. 45 - -
Dayton 6, 506. 001 31,13.0 4.69 1,698.0 54.5
Miamisburg -
West Carrollton| 7,024.201 3,679.0 6. 30 1,754.6 41.1
Franklin 7,065. 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 3,056.4 54.0 ]
i1 * Main-HighfBC3iTAKAL. i - THE MIAMI CONSERVANCY DISTRICT, 11990 REPORT OF J
CHIEF ENGINEER SEVENTY-FIFTH YEAR], p. 2000Table 1% 3R
BRIEED b, ANAAWTS o R
Eﬂ??’&ﬁﬂtiﬂ&'ARﬁﬁM: LT 595 5750 36 22250 v "5 - 7925 W | B | 615 w r
# field inspection Principel Bulaing !
kgLTLU Ede) ?E%@ﬁﬁ{k% \i\ N ‘/5’;”5"/59%‘””‘? sefs here
WEWNS D EIH -2 ay §‘ g 5 e g | | B0
e frnd : i © 5‘\ ) @m - ——
)= RS LEDORMTSH | (¥ o Tl I P o
B S S nts My ettty -k . bk TP SERT ot .
37— - FabRaheR | { i CBE Aed I —— SN | b
; ; §2 Fee? deep” \—"N //55}",“'"
& LT, BKERTHAEIC laryeg;zg'ehrn’ } AnL m:f;:z: ss;\ta %%:g\
: 7l APL "] 54 ey
DULKED B FKTENE LD iﬁ g f 5
] < TP 0 [ pe 6] vo] 6|0 =01 E™% 374 Joss
stz Eis s, BEKALE | T 8| kA e |
\E EA S N R T R TR 23
HhE7—A7 40 - N1 &\ Es&ﬂg%gdgjﬁ &f&:&g“\;&? 0L i)
DEEERIFICROIENTE S HHEHHHBE R
~ S Y »” " - » R -
20 DL H)BEHRTER 3 § CONOVER ST 3 8 -
i pamasen |13 e R AR B
1 pﬁﬁ'ﬁ” ’Sé § [k § RIRIRR R ISR IR R = I"Z’é”/ﬂﬂ“ t_:_ !
to. XAOY LAKEI SRS & SR géﬁ\mggﬁ‘:&vEf%gé&éﬁ%ﬁ%ﬁ%ﬂ%gggzg e Bl
< . o T * ¥ AN h = i
BE 2 AT LRRO S LB e NN A T
2t argp S8 aey 3

IREER/MAETH B, BE

BEIMOKENEFRS.
@9 MAHICHIT B TERIE

FEREDHREN - 12 BH I, ERBMSES
T, boAd, F4 W FA b H, VR
b« % 4 2L b v(¥est Carrollton) i, w47 3
27 V&7 (Miamisburg) W7, 7 3 » 7 U »(Franklin)

D5 L&LET 5 & BUKRAEE [

T, I FA4 % Middletown)™, NIV bW T
Hole., ThoOHBO A7 INFEBICBWNTE

BEKGREE - SNSRI RO BEPRY O
%, oW, ar 7)) - PEROBRRLEN TN
QRBBIFICHESIIHER
PEomiggicsRanicBmiE Y5735
4 28, ESHEE2E, ¥ T 2008, Ty
JEABENERETH . T, WBITEOKY
12 15mi. (24. 14km) OO T 5 8k B B 42 O B 3%, 73mi.
(117.48km) OBELBHOFE. £ LT, 5208
BRNBF SN2 TR TEL TR K

B— 3 ZHR/KEICAS (il $2083) 0.83289)

—BAVEH1 9 1 3ERDRIRETRT. ZOMUC, -2,2,5,7, 10ft. DFSRERAT
AR, ABATIE, -2, 2, STt ERE T LA TE D

VTEMEN. i, KPBR LI PRBEME D
THFZPHhoEHAN. ITERTHEHEORINAE
31507 RVIEL, BB AMOERICYETo .
(5) AkEREHAE

IITR, AT IEHEREBKREDEDY
DO—FBOEEATH D, BKBEOBEFEIIDONT
bSO S e S

24T INRELERTE, BAKERBESENESHIED
oI, BN EEDBIKIRE &G KERERICK
BBk EROFMAEERY L, BIREHEELT
of:.

LOFEMTIE, <47 MK BT S5110mi.
(177. 03km) D FHEHE X RV I B TTT, 00040 o33t
grlank. CORDSHD 1 BEKEEEZITS
ZENPONEN .

Ok R EFMEL S
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KEFENFRERDOEAERAIEC L 3K EBBBIBIT 3K — L — b - =47 Il AL b 386 —

REL2KEZ, D3FEHKFDORBKRRESEICH
EEEZTRTRKBERYE (Flooding factors) %
19174 Ic /B L 12,

ZOEEE LTI, ETEEMBEHRE LT,
I 19134 #k D Bk 2 R AR ET| &,
o, BKE2ft, 5ft., 7ft,10ft. OHEK
BEICZIENTON(B-38R).FE0EL
RRELRXiIZ10ft. DRKETRAOEEEZIT S &
L, 2h2RkiBER¥100%E L. ZOMDKE
T3, 7Kg Tt THRE95 %, 51t T80%, 3ft. TH0
9%, 2ft. TOBDOLIICTFMLI(E-48R). =
DBKBEFEH TN E T 5 L& BYO T
ICHNT T, BkBEEEE RO L. SO FHRE EREA
O2ERELAHE - BBE&KICH L TITY, BEE
K3, TOMERFEITHELHKSELELEL
HWNTRELHEEEERDE. COHEEEHER
ICEIFEDEIEEN, BEKRBEELTHEBE
RAEICMRENTE . OIFEOBRKEEE LTRE,
HHEEHOBRIBN TNl (2 DHIL, F£FH30%
BETHS)Y.

Bz oW TIE, #AKICEZFFTERRLD
EWEFMmEHO, EFICEEORBENTOOL. £
DHREFREKRBLEAKOS BUT LA,

TE, BHERE - A{HEDOHHIDIZON
TR—BOWHE I KEFEOFENRIETZEL
T, &, BKBEEREMRIT SN

2B KBEEFOFEMIIITES AIBETIIR
TL.R2REXRZELICTEM) R RN
R IC % D FMEASrFRERICAR SN Thid,
ANAARFNREEETERINLTOSFERTSH »
t:. EHEZALTR, ZORE~OHEK KXER
ZEMTE.H0OL%RE6 AISHICHE, HBH
2FLZOERMNSMUL. JOAMET Y 77
0% 1 AA0MIcKE{THOH, TAITRIZKRT L
fo. Zoftic, TMFAEERAT IIRLEET
HEWTEEBOFEMEAICOVTHEZAL, F#lhd3
BARBMULINTAI EMEREN. BEAEDL
WHEEN, JORFIELK. ETY v TORE,
BRIZECODRVWFMESH L AT THRO>MD, £
OEFEE FETHNERERNTFHEAIRLEX
FERBRICX > TEABIOI®Y.
QHREDEKERWMESE

Flooding Factors

— e~ o kg @ o ®» w8

o o o & o o o o o © ©°

—

Warer shallow
! ]

"[T5t fioor of residence
still habitadle

NG

= Warer u_rualz entets first floor o \
residences. Increased currents and
_gitliculty of ingress and egress |
Buitdings and furniture damaced
Oanger 10 I;fe and hmb | ] >
v T —T
Strong currents - Ingress and egress blocked
except by emergency methods | |

2

14

9

— T 1 T i
Conditions same as before but more aggravated

L

8

Naximum ar~ount of demage to lot and buildings
as affecting property valves.

6

£16t ‘ydaeW ul Bupoory jo yidag

o9 U

B- 4 ZEshLRKAEGRRER

(Hifh: SEXE3) p,833L D)

Z0%, <47 INFBEATRBHHETORED
BEAL, I9I3ELBFICREE LY - LFROR
gy (HVYV VRS VF, ZTOM) MLz <
NOFRBREYICTHIET BB, BKEEHELBK
BERBEFEOERFNZRE LA19684E, 19794,
198TEICITO NS 4P DEERIREOR LW,
BYEOHEMBRTH-7/2. LHL, ZOLFOH
Rick b, ZBEFIIBEDRIO RE Ud o i
EREPIIHTIREA~NEREIN. BFORE
LUk, BIEZ TOFFMBUIIIBBEDOBRBINFIA =
nTW3. Tk, BBEVCHE U RBKBERY
Lk BBEERNGIICRIRI N,

COEIBBEERT, BRETRUTOLIICHE
KEBNEERINATHS.

BKEERBUICDVTRRDO L I BHENER X
hTs.

WIRPIC DA B B BRE R R L 3%

0~ 1ft./KEOHKERIT S Lith 6
1Pl k~2ft ” 9
2 7 ~3ft. ” 15
3 7 ~4ft ” 19.5
4 » ~5ft. ” 24
5 » ~6f1t. “ 27
6 » ~7ft. ” 28.5
7 7 ~10ft. 7Kg, Hs0idENLLU LD

dokEZi 5L 30
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qHERICDOWT
LTV =+ i#th BL%A
BIV=FiE9H, RBYARKOLIN LD
FP = @K HERE
H =Yooy
a) EEMEICHTIHEERE
LTV=$1,000, BTV=$9, 000, FP=30%
BkBEEH=(LTV + BTV) x FP
=($1,000 + $9, 0000 x 30% =$3, 000

b)) BEENCHT IEESE
LTV=$10, 000, BTV=$100, 000, H=108%, FP=30%
27k 8 =5 =(LTV < FP)+(BTV/Hx 3 x FP)+

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

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

+($100, 000/10 x (10-3) x6%)=$16, 200
COBEERRIBBETULOBRENICHEISZINS S
DEEhz. COBEFERICBITAAEHNESH
I2HB6%ENIHMEZ, SHULOERICKITS
BKBERETHS.

c) AKBSEROBOERBICHS T IMEORER %
Bk EF=-(LTVXFPX 3%)+(BTV x 3%)
ChET, HBKEHROBEICHMNIZOHIRO M
BEMICITbR T E 1, 19680 RE LLK, £
HOLHONBERTH— SN, THhSOHMBRTO
SBRENL, RERXOBKELICLHARORE,
#4&, FE, AH0oBHNERIN, LHEBRERS
MEZEHERVWABVELBEISTHIEGENIEE

-1 bDTH 12220

98T D RE LT, A#MOBEKBEHS & LI
brEIN. JhiTkD, THROLHEMITONT
BEMHAON% R KAFHEL IO, BERAOTH
SHIRic B B AT OO TRIS% EEhi.

BEOEBEEIRODIhEZE2OF—5ELT
i3, ROLHIBFRIZODVTEZINTHA.

1) BRES, 1) WEFREES, IDHWEVM,

V) B&s, V) ReXfH#Ateam

VI) RUFEMRAE, VI) % IE% TR
RBETHA.

EEDHKEERLE UTRERKIBEHDL. 65% 4
BRINTHE. ZOHEGITH->1REDKEKER
FiZ0.02 KU o#91, 000 FUHT#E CORHETSH
5 CONTERLRFLMSIIFIVOBOLSEE

FOEF « K& :

FHTAARBRABRLEXKEATI9%, 10 F)bh540
FLOMOEEEIHTEIALEINBEV oL
312, 2K TI%DA 2 BEHLHEKEREZREL
TWBITHELL.

CDEKERERBERD S B ICHBIRT 5700
2, FAREL2KIZIBERANS NV T Ly FEFK
2BULTRAEL, BKERY AT LANOBRERS
10BN EEREL TS, BED/SU 7Ly T
i3, KEBRBRELBLAEDRS, TOBREHA LT
5. 91bb, KERBRHZEX > THOREEHIT
MR EbN B M EkERE, TOXIITL DKE
ERARCHEMOMENTON, OIFERHE
EPII ooy —Va VETHHRRFINSED
5> TW5%. RARERIBEKPERMILCHTIER
HPODEMICEZ S, HEEROTREOR LR
IFTW5.

(6) AKERFTEAEDZ 17 I)IHREXOIE

BKERERENCREZ TOAT JIREEK
KX AHEHEREHICOVTHBICAETH I &I
T3 (FHRER-13R).

1930 I, = a— « T4 —VEBKO—HE L
TV VI a VIEBRORB ML ZH, <47
IBRBIBOTHRBBINCE S = v THRPH
A FSBRENRFEB IO 58, AKRTIE, 7
4 roti—-®y b4 Y — A EKX(The Dayton-
Montgomery County Park District) ® BE d Fil.4
20 LEKRBR(oyF by - FAER O

PEINBNO ST HRAERBRT O, BHD

HENFA LT3 (1986512132507 AIZEWL A %
PRALR)Y. o EERED, RRERAEK
RBEZHEICKLESE, BKANOBLEEDEES
ZEIL—B’hoTWVWBREEZR S,

T, A7 IRLRIRARROERIEELS
HEEH, CHhETROOXREZRBE LT 3.
19534 ICE 8~ 4 7 1 33X/ (The Southern Miami
County Subdistrict) &, KEEBOHITKER
% JF(The Water Conservation Subdistrict) A% %
Sh, 196IFEICRTF 14y 72 =-Y MV =y T4
— JI X/ (The Dicks Creek-Little Muddy Creek
Subdistrict) ek s hic. SO TY—¥F 2 b
5 U F K XA (The Pleasant Run Vatershed
Subdistrict, REELUPHKREEHL T3,
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KRERIRBEROEKERAEIC L B IKEERBIMTEHE — Z'L—b - <17 31| (A A M) BT AEH —

ghb
19905 FNERBEELEEEE7:5H0 Riverscape, 707 5 LBk

FE-1 <AT7IIELRES
3 Ed
1805% . 1828% . 1847% . 1866%F . 1898FICHANERC B

19134 SHOIEPELIIHIATIT. 247 SNRBICEMA RS (228. 6~270. 4sa.
9~1lin.) KHFI<DICS BRSNS, HHIOAEML 2
4. BAEFSRABRELBRET LI L 2. ANAAMBLHHRE.
CHhERTT. 247 SHRAFES LRSI RS
PP HE S H | (John H Pattersonict 3) . 2FHI10 KL (19304 WK
BRA. $93, 9477 KL (H55(82,. 5517 0) nFHi%H 2

19154 6A. A7 SIEHRAREENS

19164 A7 S)IXET A, Conservancy Courtic X 5 CRBEN 5

1918% TALIEMEE. Zo%24,000,000F)1 (1900 MmIRE. 54085, 10607 FIL
(#631184, 86977M) ) NBB{ARH RTINS, Fntk. 10,000,000 KL
(19904E Pl HASE. 49 1 (68, 79477 KJL ($263(81, 195F M) Yo A REBNRIT

NBE | TLERBRR

19325 Huffaan Damlc B3 222003 7 - FREXRBE

WER [ ERERL - FA-ABRCIBFLRRICL ). ANLMENER
Bitbhs, UNEB. €229 7 - F—=70L, BHAKSF. ARER. Toft
NDEEORBLY)

1939F | "HERII. BEHEWVAL L L RTANRY ©T 5 (luffman DanZ % |
BTE2 (A MABORE) 2. F4A FRBEFIRFTLLEAZY P - 18—
ELTEBRLALY)

19425 & ;g%m+—7-179:7ﬂfyAtﬁﬁm&mjnﬁ?aﬁﬂﬁ%ii#

19445 CHEITCETLNRARBELZ BT, BLBBET AMARD S5 »
hd

19505 CIai» 6T HE T3 L% D . EERBIeytonk Hamilton
hrBHa~ NEOBHEIY2U—LORFHICHERT LI L 3R,
Zhickn, FHEEIE. ZHOFELTI0,00081L (H1BS5EFH) oxHd
BT EeHNTEL

1953F | 9FY <ATS  ZRHBRBENS
Water ConservationBEBXRBHFBREEN D (EAEEEY T HHHB)

1956 | OS2 L 10S9EDERKERBIC. cOEHLIFLI CBONMET TV 2 7
rATThiIv s (384,000,000 K)0 (H95.608[) ) . BHin&E LiTF, FiE. =
DARBOENEZ, K7  AF—avyORB. EROWE. BDHogE
¥

19505 R | EBROBAID SLEBAL:. XROABLINEHD—D

1960ER | RRREAFAR) LFSNABRELD. 947 SNIRBRICBT 5 ARBHLKE
HE VTS, ChiZINARBESVTDODRALICRKS

19612 Dicks Creek-Little Muddy CreekEmb B ensd .

1962 [BEROLYVCZTHBAKSATLACBI EMENICHT LR CETF
L. W<O»nBELZHENTDIS

970K [ 2TCH T ADEL ICKKEHAS E R B

WE | BRXRHNZRBNOKET~7 *NET L5707 7 LE M. U XD
Franklin/GAKIMFES £ 1838 (422,500,000 )L (#93.5(8F) )

1373% | Garmanton®dOHF . LEFAKBER\NOFREEE (1F&RIC. < DeDHD
BESR, B%3, 000,000 (4. 28€0) )

CNE. KBERNMPleasant HillicHh 2MEHOWEE A

1975% Dayton D FTHI TENZ4 7 SMBWC, N4 T2 A EDr—F Tz A HhBR
Ehad, (427413, 19774 (CWRarren County¥f 3 THE. 19824 1c.
Wgerzynli—F v - 29 —2 TR, ZNE, ERIZA N (340, 234ka)
m13)

EHRA. Daytonic BB 7L —b - 2A 7 I ITLow¥ L DRSS

1978% | ®M@ X i3, Vandalia, Tipp City, MaiamiL Nontgomery Countyd—if % &K
ThEEHE, TONBHOETR1E5 (19834, THRE)

19794 TRERIB/L—F - A7 SInEEREREZXRS (ARERELERLLT
AT INDOEBWAIBIEDTNEBRALEBL TS LR bhhw) |

180ER | EEBRFRRRICAD. BRENOWROEPILEN<ABEN ) L HEA
iCEBhhB LIk B,

19834 CarlisleDH DT AN, Franklin AEBHAEE I Z

19852 &) HWest Carrollton . Hamilton{T R DLovT LD IBE L C

1986 |BELE-C. BRROBRRIANEBRAI GBI, BEBREE

1988% 5 AHanilton Low¥ AT HAE: (19909 H 7 HRERK)

R, 2,020, 901USS (#5282, 926, 140M)
FAMADTI LY EBI7HD “Clean sveep” 707 T L BA
1988 | FEHNSBIEDMIC. FranklinT ARABICAERErM LS IHRHN BER

Tait Station¥ & (1935 5ER) »ERBAREEN S

BAEZBBOFERE RS R, 1370, 33am (53.95in.)

(ifige

P BEXM3) DAEL D AFHER)
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1960 U RRIEME DR R X
NERRELD, <17 INFEET
bEBHEKEHBEIL TN,
N X O KEERDPHIEZ A,
I9TIEIE 7 5 v 7 ) UiFKME
BREHRINI. T, bHHRT
TRIAFSE BRI N T B(RRE
BAYD. Zoft, RERKIET 4 2D K
B HDHHP, MEADRE, £ L
TREBICHIT Ul BEO % {HI
ELEDTE. BEETIR, REH
DI IBVEHT-> T 5.

I9T0FERITiE, &5 L TkikE
HEME oI BIEATOBEKIC
LEBREDBEETHIHEE L -
1DTH 5. PokBRmER Y A/
BHROT—R7 4V - 5LBTH
o o, BB BB Cidi@EkIc X B
RE~NOHEZTFMTEIEEH
KN DTH > 7z,

(7) RIRCHIBI A7 I
FEXHEIBERAG

AT )P TREA L o/
ReX, LT, 2KicE-THH
HTHo7eA A FHOF)REE
HBECITATTIR, TOk, fhik
Bk 3kHRTOMME L
- 7.

ORAMELTR, £9,a00
S5 F# 77 a(Pueblo)ic it 3
7 J1 ¥ X Jli(Arakansas River)
RESRHE. COFEDF—7 - =
YUZTIHBINRIEIALI BT
Ay - E—~Hy -2 VZTY
VUSHMERA I RE, AN
AAMNOFNREEERARLTANE
DIEKERTIDS FHIKBLTY
ARENTHE Y N TOHN,
Za—c AFVaAMITBFEZTI
NA—F—EATHY, I I TG
IKIED19254E 8 Bl X f,
Fiv - UF 7S5 o FIHRL R NE

~
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AN ID,

LUEDREROHRBIREELCED SN,
19304E U BO R LXK OHBIIEHICEH LTS
Tl COREXFROMBNRE LD,
ERIZHREERBHNELELIcOER UL N A M
HOTAF VA LNRBRTH -1z,

OV AFUHLIHREX DB

< Z ¥ v # A JI|(Muskingum River) X ¥ 1% i
8, 038sq. mi. (20, 792. 5km?), ¥ ¥ E &111.9mi.
A80km)DFNNT, 4 7 I NFREIEA A F N D
GXNTHB. OFEL, <47 INERLLD
119184 Bk D BB A ZT, 1, 40007 FLOHEENE
LTz, LaL, BRRZEKOLERNRS DI
o b, HAKETOBXE, KEKO BB, S 144
HENTITEICHE o 72, £O%, REA O
MHAENTHOI, ERBFOWAD T TINBIEIT<
REVHLIRERSREL .

FAFERIEK TS, Y74 E=H 2V
ST Y U TSERRF—T7 - 2y VST ERDEHE
AT otz Livl, ZOHKEEICIZEBBFIE
BEEZANAFIMNTONTHEENHBELT, &
iz TREOE#HESEML, TEEIERTEZ
FHIZ &I -1, < AF VA LRERIR, 2ho
SABORBHROERE LME, £ LTHREAO LV
JYL—2 g VHROBRHEEEZTI IENTFES
hTinte, TEERIZ, 492,2000 PvEdh,
D, A A FMBHIEE LTD07 FLE &
HEBROBRICH00T FLEIH UL,

ZOFIRTIE, T, 50080 B EE LA K BEI Ot
SLahi. U L. AREREFERBYTICAT
6,000 FILE#EDID AT, €D, EKEEEHI
TR LR ZOBAE, ABK929%E~)
KHh, ZORKNE DAL, RBERAHSD
BABBEOBIII OO TRESE LD TH » 1.

EHBAIEZ ORRREEZRE L TINELRIC
Bl X NIRRT KRBIC DO TR RBRBER L ER
BN EETEHFT BT, JTHRFIZTR
FUHLRBOHEIIEICIEE7.HDHEDOTHH
st ZHIZH - THRERMTHORTTH - 12IEK
FHOEMNIIRE~NZEIN, TRENRI4DSY L
BEXZOMOEBKEHREIIBEE TIIRKRI L.
T RAF A LFRREK THERIIREMICS 0007

FIEF - KA :

FaAEip, EBHEI3%EIHML, ANAAH
M14%, RRERMNS % EZRMALLSY.

REXHFHZRORKRIT, AUANNAAMHATHI613
FHKBE®EEEE LB ETRECRA L

COEINEHICEL-T, BEDOTZXF VA LI
ReXiz, FAKibROL 7Y T— 3 VIERO R
PEMRBELEDFEPETILEE > TE*>.%
OEE, FIAENTL D RN & » THE
EhT3.

LT KU ERNETARERKDORE D
ANAAMNANBEEEOTTITONE LI -
7.

ZOBLANAAHNIZBITIREROHZRIZE
RBTEI SN, BE, BORLER(XREIEEA
VBRM P TEK P Z OO FY(FERE, TIRER,
PRI EIET > T BREDOREXH %I31966
)38,

@TVABRINOTH

TVAGF Y= IFARAHBRILIKERRR T
S5y v Jb— XX +(Franklin D. Roosevelt)
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