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6. RRE I VKX

6.1 xR
6.1.1 W - HE

b e Z )RR OHIEE, L oYIEH AT e EERE CH AR, KIFEL T
TR LWL S H O EELE LY, EA TR LEVHEIR, S Y2 7 2AERNOKIREL
< THRHRRD 1,900 m TH Y . EHEVWHIEIXL I EDETLE THERIN 60m TH D,

HEIL, WSO RERFEROAKUSEBLOKUBBEERL Y EBE s, BROMH
DERPLIIREFREBRZ DV LHETTE D, —77, HAELONTY, Fb, Fl, EHo
S KERRY 32 BROMBOEIPLIIRERER RO EHBTE S,

6.1.2 H&- KX

FEMAOREIL, =AY AN FLVEOF TIIFERBERESZ WK TH D, BLE 11
A~a4 AOBEHMYE 5 A~10 B OWMIZHT b B HBEREODRV 12 A~2 AidFA LS
<. BRLBRFEEDEV 6 A, 9 HIZEWTIE 300~500 mm BEIZET S, Zhid.
KEZEM»HOBSRA & FHOAILAE SRR THL b 3N AMBHEERICLS b
DT B, FEANOERBERRIZ 1,200 mm 225 2,900 mm OFEFTET D, Figsl BL
U Fig.6.2 IR EOEE MR L UERERE 279 .

TN CHAZ S BT EROE T, 2 I THELLONY r— 2 K 2 I
RTHDH, TAVAASRVEREEFSEL BN r—r0EE, PV TETREL, &
YU FRAERT T ECEERT S, LAY S—r D&, TSR
EicBEET ARNOERBICEDL S, mAFAARRVELRLS £ THEITTA ) Fr—r
HEEE R, Fl, AP A RAVEES ETEET 2NV S~ 03l AlaTi b
EHNVA N—LABEOLOTHD,

SIEITEMZE U TENNES L, FEH EERK 250 m) T B EHEIRET 25°C~30°C, 1
REEE GE Y 1,200 m) T 19°C~23°C ETH 5,

6.2 KREBIURBBART

FHEHEE b o T o~ TFRRIZALE 3 2 23, JRE R Fig. 6.3 127§ KIS BRI
LA HTRIKFTRH B, BHIETR LU H TRKETO EE AR T — ¥ 58, T
ERAHM % Table 6.1 (7R $, FEAIFTORED R WEIRIC-OWTI, BHIETRE O HEEEHE
B AENBEENTEY 19241 AL 197FE 12 RETOARET —# B
EEh T3,

R ENL. FHEfAE BRI IBET 54 0 THIKFTICE W TR ER TR Y | 1962
F£2 A~1980 F 4 AOERTESHBITH, 1998 F 8 A L 0 B I HIKET THIAIRD
BEINLTVWD,



BFEWEOREIIA T H T BAKFHIZRBUT 1969 425 1980 35 L 18 1998 LELIEOHR
RIZfThh T3,

Appendix 6.1 IZABHFFOBRA MET —F . Appendix 6.2 [ZBHIA FHHET —4 |
D RIEST — & % Appendix 6.3 12777,

6.3 HEMRAORE
6.3.1 HEBRMAFROLEM

FTEHEOREEFEIC OV T, ERMNIZ EROBR A 5 RIKET OB RIFRERIME R
SHDH, T TR, FOREAMIZOWTISR L, FHE & AM#SEFIZEH LVRIKET 23
R D I DBEMICOVWTHRET L, MEORE, FIClAR 2 #RT 2 LB
WE DFERICE 0Tz, BT, 20OBHERT,

(1) A0 ZRIAKET & HES 2 8. R—TH O EFRICAET 5,

(2) AT AT RKET L FE S LSO WHRA OME G R O ASRGERREL TS,
(Fig.6.4, Fig.6.5)

(3) AT H TRAETOFEERE & &EHE & AR OTIREREIC R & RENRLRY,

(4 —RZ, (D). @), Q)DPEERE - TWBESITIE, 3V FHKFORET —#
DO B EE L CIHEREERITI ZERFRETH B,

(5) F LHPEAIEIZIE. #9 20 » BTOREBAFTORELF 0 | LEERAAROHRET —
FERVF AMEOMBERERELZRODDI I LBARETHSD,

(6) ARIZ, BIAFTEE L & LHRRBOMERERRZY . R—ERICTAtic s 4
LT TE, ZRBHA L LThH, B3 AFTEIETAMEHE B CrHE S h, FEHY
WHANIREZAESTAMEERE T 5720, W LAEABICHT I EERRE RN
RS,

6.3.2 FLHITREBEBAFRET 2 OB

O DOFREBBIET (5204, U-070, Z-03, Z-04, Z-05, Z-07, Z-08, Z-12, Z-13)1215 1942 8 1 A
5 2000 4F 12 AEZ TOAMEPEFEEN TS, BHEDORWEBIZOWTI., AEOR
BERFTOY L, HEORVWERAFR: oRBEEREAALTT —F2#E LT,
Appendix 6.4 IZEFEBBETAMEL L O V7 F B ARED 19424 1 55 2000
F12 AECORMEERT, FEFEERER, 9 >OFEBBET (1942 F£ 1 B ~2000 F
12A)VEERLTT 4 —E BV RD I,

HEHSOCHEEREIL. AEEAECMATCATRE L AREOHEEZFIB L CHEF —
BEEZL., ThEPBEETDLI L2EARL LTROBSE{T- .
(1) MEBEF—FORELEILE
1) HET—FOWHRE
ARG AREIZ. 1962 E2 A5 1980 E4 AF TRIU 1998 £ 8 An

6-2



gl

52000 F 12 A ¥ COBARER H D, Zh b0 AREOCBRAKEOREELIT 1,
Fig.6.6 IZA 34 7 BIARBNCHIT D 1962 FE0 5 1980 F L TOAREE AREL DS
TN A —T %KY, TZT, AREII PreFS AEREHINTWE 9>ORES
JBIER (5204, U-070, Z-03, Z-04, Z-05, Z-07, Z-08, Z-12, Z-13) R L TTF + —k i
L0 SE LR TR ER M LIz, Fig6s »b, ¥ TA~A0—7 ED 1968
FEIZHEOEREH D, AREERIARECANOLOERD 5 B, 1968 FELIFTD
T ET 1L 1969 ELEOEH OMNPETRHE TH D Z LBbhrd,

=T, HEZRRRECANNOT — 8 RRWERER THHNERETH DI,
B & AT FREKFIOFEREIZMZ T, 0101 BAFORE E OBEEEHRET 729,
UTFD200F T N~vAh—T %2 ER L,

« AMEL 0101 AIKETD B fi & (Fig.6.7)

o Z 0 ZRIARBTORA FE L 0101 FAETFO A fi & (Fig.6.8)

0101 HIAErZ2&@E L7-BARUTOLBY TH B,

» 0101 I7kFTiX. GRANDE SAN MIGUEL JINZH ABIZAFTTH Y, b o ZJIHHRIC
AN

o BEDTALENFEE LTV D 1968 FERIEDOFEENH D Z L,

o LIEICH Apa< | MEICABRREERNT L, |

o FMLEAEDS 1,074 km? & A4S B FRIKETO 862 km* & ABRETH D L,

I ORER, AV THAKFTOREERZEL 2 0DF TN~ A7 Tl AEOELA
251968 FIZAE T D DITH L, 0101 B EWEDF 7T Nv AN —7Tid, 1968 FiZ 4]
EEOBLRBELRNWI e b, AT I FRAKFORENTHE THS LHET LT,

Wiz, A S RAFRORED 5 b 1968 ELIFTE 213 1969 ELEDWET —F 0
N POERBRTHE CHINEHEETA/DI1962FEND 19804EE CORET —
FICINA T, 1998 b 2000 FEDOWET —~F 2EML T, MEEAVITHEDS
TN A H—T EER LT (Fig.6.9), ZOF., MET—F L. WEBEET Z-13 ORE
L7z, Eiz, 1998 25 2000 FE0OMEE LT, S A5S 10 A ETORHORES
HANT, ¥ TR 3REI 2T ORT#H Lz, Fig6.9 L0, 1998 L4
MDA L 1969 ELUBOARITIZIER L TH A = &b, 1968 FELETOEEIRY
BThbEHET LI,

2) THERET—FOELE

LRGN~ AH T L DRERERBICESE, FOERET —F OEEEL
T X307,

s Fig.6.6 D& 7 )= A I —7 OREEAL R OREEZ KD D,

s ARELENORET — I TROEHE R L., AREAROAE R AEEL

SHOREEE TS L SITIEET 3,



EH= (’Uﬁﬁgﬂﬁ B ORE) /(ARELRRTORE) =0.73

(2) FRE:MEOFREEORIE
Fig.6.10 12 1962 €425 1980 £F COMYIR OEM# S LME L 4 2D T HBOME
BfR& T, F7. Fig6.11, Fig6.12 12 1962 225 1980 EX TONHORE L T
T mEOMEEME, 1962 £ 5 1980 £ TOREMORB L T2 0 T HREOHEEGRS
Y, O OMBBMROMBEREIL, FhER 0697, 0.581, 0.164 S{E< , FEEAMMR
FEALEREOCEER. BCEHOMEBEORENELS 2 SHEADTERHEERL
BT A R TERVEHI S,

6.33 AVOETILRIZELBIRBECETE

RO X 5 iz, HEHAOHEBEELZITIRA., HELRELOHETHEEd2 L
PREMICEERDHDZENHBALE, -T, ZHitiSh3HEEEFIEL LTTRIC
mARB [ r7eFnigE) OFRZHRELE,

(1) & 7T NIEC X DR ‘

¥ rEFAE, 1968 EiC AAROERERI LY B Sh R EET, R
WBEGODLDOEEY 7 DRAGFORICEVETMELELDOTH D,

Tixbhh, MREZAEREOPOMBILEF AR (X 7)) CERL, REXvsT
TNOREEOEBIEASINDG, 2REUTOFRIL. 1E LOBBOERDOLNDL
KEZTL, HEBOKE, —HOREOILILALITHE L, —HIEREOLD 1
BT ORBIZBITT 5, %&@*“@@ﬁ@ﬂ#&@ﬁﬁ@ﬂ#ﬂM@F%&ﬁé

Fig.6.13 %, HBOBKBEOBR L ETFNICERIF 7T AOESRTHY
Fig.6.14 285 W L A T FIE 2 7~7,

(2) ViHi#RITOFIE
1) FHEET VOER
B TRFMCE BIWHTET ML, EFANOHETROEARE L EERMES
NA Fa I 7HREGEDT—REYE, MlORHESEICAET S ¥ 7 OB Y
&S 7 OREBILI O OWMEBEREERD L Z LI LV BRI S,

2) FHELH
a) EHEERH

EFIAERIZBNTE, 19706 1 AL 1975 F 12 AZ TCOHARERLVERE

OBREN I PHEAEBREFER L, o807 —F 2R LcBBIX, B

FTo®Y Th 3, '

EFETAAMERICARECENT — 4 PEMMICE > THEETIHHTH
Do

o EKELBKERZOBHEOTIZEENTVND
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b) IR AEFEBE
FHAKRBEEIL, UTOL 2L TR,

» “Potential evapo-transpiration in El Salvador, August 1985” IZZ-3%& | FIaEAHBE
AU ryORICEVEM L., be FIREOMIEESETEAEREY
1,500 mm & L7z,

o b F )l SANTIAGO DE MARIA (7882 H & 1,457 mm) D B FRek
B EE bo 7RO R FIRERBRELRE LT,

eTable 6.2 IZ P KO FH B REB LU RARBREL T, FTHANE
BAREAREE LV LA EWVWEESINE, BERBEEICHSRKSOEENZVE
EZ. FHAREPERETIZ UL, FTHARENATRERRELV DX
EVEAITI, BRERECTSRKSOEBRGD LEZ, TRABKENER
THZ &L L, Table 62 IZ ARBHEOHERRELTT, TORKR. FEREHR
B3 873mm &2 o7z,

¢ 19624 1 AN DH 1979 12 A £ TOEHFEEREEZTEMNELERBDOEL LT
K-l Z A, EHFEREREIZ I mm &2 0 D 873 mm LiSIE—FK L7,
Ho T, BRUEBOIMEEIRLYTHDLEZDND,

Table 6.2 Monthly Evapo - Transpiration (mm)

Monthly Ranfall Monthly Potential Monthly
Evapo-Transpiration | Evapo-Transpiration
A B Min (A,B)
Jan 3 122 3
Feb 3 123 3
Mar 24 149 24
Apr 70 144 70
May 272 131 131
Jun 374 113 113
Jul 220 134 134
Aug 272 131 131
Sep 419 95 95
Oct 287 108 108
Nov 56 99 56
Dec 5 108 5
Total 2,005 1,457 873
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(3) HERER
1) fHET v oORLM
Fig.6.15 LERAMBES LUCHEAREEZ Y, £, EREARESLIUHEAR
BOHEMEBERE Fig6.16 iI77T, ZEAMEB LU EARKEOMBEOMEEBREIL R
=0.854 TH Y MER SN ET A BIROTHAHEF HEHRSBRLTWS LR
oYLV

6.3.4 EEMRAOIE

TERENTZBT NI 1942 68 1 A28 2000 42 12 HE COAMBB LURHBARNE
%Aﬁb-%@%ﬁ@ﬁ/w7mmﬁr®ﬂfﬁéﬁﬁbto&k1@&Ltf%@9%
EERBENH D AIOVTIE, ThEERALL,

HEHEDHEL, LR XV EE LAV I SORBCREEEE NTELEE L
THIE L7z, Table 6.3 [ZEtEH A0 EEFEIZHFER U2 flERES L OWMR o EHERE
%7.]_:‘-';—0

Table 6.3 Catchment Area and Mean Annual Rainfall for Basins

Catchment Area Mean Annual Rainfall for
Basins
(km?) (mm)
Osicala 862 2,005
La Honda 1,065 2,169
El Chaparral 1,233 2,145

AL T RUGTE A D E % Appendix 6.5, Appendix 6.6 [ZoRE, $£7-.
VI /F 9 NTAOFFEER % Fig6.17, Fig.6.18 12" T, 430 7B L OSHERAO 5 1
B Table 6.4 35 L U Fig6.19 17T, Fio. A7 53 L USHERUED OS%ERTES

Table 6.4 (Z779,

FTVHTRBE



Table 6.4 Mean Monthly Discharge and 95% Probable Discharge (Unit : m*/sec)

Osicala La Honda El Chaparral
January 32 4.2 5.0
February 2.5 33 38
March 3.5 4.7 54
April 53 7.1 8.1
May 27.8 37.2 42.6
June 61.9 82.7 94.7
July 36.0 48.1 55.0
Angust 40.0 53.5 61.2
September 94.9 126.8 145.2
October _ 68.8 91.9 105.2
November 19.9 26.6 30.5
December 5.7 7.6 3.8
Total 309 41.2 , 47.2
95% 1.4 1.8 2.0

6.4 FtEMEAOMKE
6.41 T[RERAHAKE (PMF)

F LOBRFEKERR, AFHEOREFNB L UHENEEMPBRE TS &, FRERREK
PMF (Probable Maximum Flood) #8323 2 & NRYTHB L Bbh3, PMF &3, 55
MR CREZ D 5 2RADMAK L EFEE N D, PMF(Probable Maximum Flood) t&., EAFDF
JETetEIN D,

(1) FIRER KA E (PMF)

o TTRER KK R (PMP) DFE

ey bong Fua 7T 7O

o« PMF DFHE

1) FIHes KRR E (PMP) _

PMP | ZHIFEMERE RN & SRR R I KRB S L 5 28, BB m Ot Tl g R Z 3
DEAKIZIH Y THENRCONY = I L BIMAMAERTH D, ZZTiX, 22o0F
FAACE B PMP OB AT 7, |
a)y N r—rEFu

NV =B F L, K[E D National Weather Service NWS) 12 & ¥ 1968 SFIZB &

ENTZHOTHY, NI bRl e T ARLCARORESR, N r—

DL— b BIOEITEERBEL. NI r— 035 ERE L 28R 2 B 05 E

TN DOREORRIIZRDLFETH D,

TH AN RAECERETANY 7 — 22T, National Oceanic and

Atmospheric Administration (NOAA) D7 — FZ b EOFHMEZ L L DD LLUTD LD

WIRD,



o T A RAERERLEAD -0, 1921 55 2001 £F CORICIER
BEhTRLT, BRI ETEILELOR 4H(1934, 1935, 1988, 1998) 3 5,

e ZDHL, FeFHRIIRLER LBEDANY 7 —101%, 1998 £ 9 A @ MITCH
ThHa,

e N r—i4k, AV AN RVERE WA = HETHEIET A2 E i<,
P BB A h— ADRETEIRT S,

o /B AR FAVENE WZHEET Lo -0, BEE 10~25 km/hr O FLEAGE W
RETBEEHT S,
HELD, FEFED PMP 2 RDHNAVFr—2 b LT, UTONY F— 2R

E LT,

o EF )N =D )b— bk Fig6.20 IZRT, ZO— bk, NI =BT
PN ELVEZERBLEZ RN E2EE L, 1998 £0 MITCH OL— k%
EEMECBE Liz— k213, :

« BFNANY F L OFBIE, P RED VA b= SFEDNY =2 LipE AL
ANENVERE IZEEE LR P o BEDEKEEZEE L. MITCH B r—rinb
PEEIALR P -ATEE LI E EOMEOFLRER 950 ~7 bR I AT
ol hrb, BERPLREE 950 ~7 bR BICERE LR,

cBEAY S —UBEAFAN FVEES LBl L & S OBBEELEEL, =
F AN b OBEEER., 8kmhr &5 35,

EROEFANT =2 EBHFER LT PMP 2 KO IEBEOHESRMGEEUTOL I

FRIE L7,

o b ZNFRRICEAL Skin DRFEIRE Lz, SHERBIMERIE., 1EEE L,

e Wind Adjustment {X. 1968 £ NWS @ L'z — bk “Preliminary Memorandum HUR
7-79 and Memorandum HUR 7-79A” [Z#F-3%, 0.6 & Li-,

e Ocean Temperature Adjustment {% 1.0 & U7z, Ziud, NV Fr—rOBEDENT
A& o A0H ) 7THEE A AN FAEE ORFEOKEMZIEAL & 0E
RIZESWTN A,

s Orographic Adjustment {&, 1.3 & Lz, Zhix, Fe ZJIHEBEOERFEE =AY
oS FOVEBERHEOFBEREO R, 2,150 mm /1,700 mm=1.26=13 TH 3 T
bl P

PEXy, NI =T LD ROTEREITIRE (06 x1.0x 1.3=078) 2%
LT, HEHRADPMP ZEHH L7,

Fig.6.21 {2, =AF ¥ RF )L TOPMP 27577, 74V FRPENALF v 7 )10 24
RS PMP IXEFNFN 502 mm, 486 mm TH B, :

b



b) Hershfield &2 & % PMP DEH,

N =TT LD PMP ORRFED 71T, Hershfield 12 &% PMP OEH
%4F o7, Hershfield ¥&1%. 1965 4517 Hershfield I2 & W R SN -FHETH D, BE
DERZK 24 BERET —FICES%, PMP @ 24 BEINEZHET S L0 TH 5,
Z-05 OFNEBEET CIILBRYM O 24 IFERET 428 LTRY., ZOF—¥
ZFH LT PMP &3RT, ZOEE, Hershfield #12 X % 24 B PMP i 477 mm

Tholo, NV Fr—FF I & 5 PMP & Hershfield 3512 L 2 PMP IXFERE & 725

7o ETE 7 o —RUEHERER % Table. 6.5 ITRY,

Table 6.5 PMP calculated by Hershfield Method

Mean of annual series of maximum observed rainfall: Xn 104.2 mm
Mean of annual series of maximum observed rainfall except
99.8 mm

the largest one : Xn-m
Standard deviation of annual series of maximum observed

. 29.45
rainfall: Sn
Standard deviation of annual series of maximum observed

. 24.07
rainfall except the largest one : Sn-m
Period of records 17 years
Xn-m/ Xn 0.9578
Sn-m / Sn 0.8173
Adjustment for mean of annual series of maximum observed 101
rainfail ’
Adjustment for mean of annual rainfall for period of records 1.03
Adjustment for standard deviation of annual series of

. . 0.973

maximum observed rainfall
Adjustment for standard deviation of annual rainfall for 112
period of records ' )
Mean of annual series of maximum observed rainfall after

. 103.8 mm
adjustment
Standard deviation of annual series of maximum observed

) . ; 26.23
rainfall after adjustment
Function of rainfali duration and mean of annual series 15
PMP before adjustment 497 mm = 103.8 + 26,23 x 15
Adjustment for fixed interval rainfall amount for number of L13
observational units within the interval '
Adjustment for PMP of catchment area 0.85

-| PMP after adjustment 477 mm

2) TFrEERCREtZKE (PMF)

a) o=y bNA FrrT7

ooy bA Fal 3708/, BT EMENE, SHREDCT —F B4
ETHAHN, 1974 £DN) r— 1 FIFl OF —FZ DHEN IO BEIO - F] B TEE
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THh D Bl Y = SRS D Z-03, Z-04, Z-05 ORI &S L U 4 7 bk ET
OEMET — 2 2R Ui, Snyder ®FIEIZL Y, F0 FHEIKFTOENER.
HERERSRE, B — 2 g, FOMORF A2 E2PmE LR, £/, 2=y b( FE
75 7 ORIV TIL FIF] OBKER 2 I BB OB AR L DR L, FEH
ROa=y hnA RaZ I 70, AV FRKATOERT A-20 56, FlkiE
B, L KU Le 2tEHMAOEIZRET Z LT VRO, AV HFickBiFsnY
4r— 1 FIFI ORI E, RBETEE 2 Appendix 6.8 127, it\ TAF Y RN ND
=RV AV N = B A F1g622 R,
b) PMF

FEHEAED PMP RO = v hong R 5 75D, FHE#SED PMF 2R
Fro ZVF X 23T 0, T F O PMF B RTLRIZZFH 6,484 m/sec, 6,197 m®/sec
TH Y. PMF A K777 % Fig6.23 IZ7- 7,

6.4.2 FEIMKE

TR EIT O I, RTEREAREOERT — 2 B HEST A OWEEERD 2.4
EXRHD, Z I T, %% PearsonM BEAE A #H L 7=,

AT h ZHIKEFOFERRER Y — 2 FiEIZ, Table 6.6 IZ7R7 1962 2035 2000 D 5 B
D19 ERDFT— 28555, 2055, 3,248 msec DF—FIZOWTIE, MEEEICB,
TREBRBRERETTVD EHEBISNA L), ZOF—FE2FER U, £, 1968 FLUEH]
DHRET —F RGO LSY ., BEEAKEDIHEEShTWE LEZLRD D, BE
L7,

A VR RIS BT B RERMKEN b FFHEH S OFERHEKE~DEHRIL, Creager
DFNZ L V1T -7, Table 6.7 124 AMLEIZ BT A HERIKEZ T,

Y



Table 6.6 Instantaneous Maximum Discharge for Frequency Analysis

v Instantaneous Maximum Discharge
car (m’/sec)

1962 701 *

1963 734 *

1964 745 *

1965 1,138 *

1966 3,248 * & *3

1967 1,648 *

1968 1,540 *

1969 2,409

1970 1,381

1971 1,509 -

1972 1,454

1973 2,121

1974 2,914 ***

1975 1,106

1978 981

1979 795

1998 3,086 ****

1999 2,802

2000 1,223

*

*k
ETTS
*kkk

: These data were modified from original records because they are considered to be

measured larger than acteal discharge,

: This data is not used because it contains error .
: Hurricane FIFI
. Hurricane MITCH

Table 6.7 Probable Flood Discharge (Unit : m*/sec)

Year Osicala La Honda El Chaparral
1 614 680 728
2 1,386 1,534 1,644
5 2,105 2,331 2,498
10 2,641 2,924 3,134
20 3,199 3,543 3,796
30 3,560 3,942 4,224
40 3,790 4,197 4,498
50 3,989 4,417 4,733
100 4,634 5,131 5,498

6.5 @

6.51 HRWESOTFH

RS DEIE

1A SHRIKETIZIBWT 1966 55 1980 41 L T8 1998 S LA O HIR

I ThbhCW\W5, Figé24 ICAFERELRECHRERY, F, B 77307, ¥
vaF )P LBEOGXVETET T UL 3 F ALRBWT, KRR K DHER
AEITN TS, Table 6.8 12 3 # AIIBIT BHERBELERE R,
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Table 6.8 Data of Bathometric Investigation

Incremental Area | Yearly Sediment | Specific Sediment
_ (km?) (10°m’/year) (m*/km?/year)
Cerron Grande 5,816 6.57 1,130
5 de Noviembre 1,279 0.76 594
15 de Septiembre 7,661 4.87 636

FIEMEOEEIL, BEDEOBRSGEHES RN ERMEOHETHA I L EEE L
HEMOMEE LT, Figs24 DF—F LV 95% HAIEAFEORNEZRD, ok v FH
R ELRD, 695 to/km M EDERE BT,

MR EOREFHRRELINTELT, BERELDOETEINZZ LS W, &
B, —IREYCRERED 10%0 5 20%ORBITHY 25%E B A LiTFEE v,
DT, BHREESR/NSEE LW DI KEWEIS R AL, BRERESBEDED
25% & Liz,

BrACH ORI R I, Brune (2 L 2 HIEDIR LMK E/FEMBRAEROEBREERLT
KDz, ZIZTHE, REfomEooiEiEghEE 100% & L,

WMEEL, trr /507, oo by LBIUR VTS T oo oL
D 3FMIBITAHERTREL Y, BEROHERIZ OV TIX 125 tovm®, BT OHERIZ D
VWWTHE 1.5 ton/m® B ERF L7, '

A A THEABIOY AMEOHBEOETERKES Table 6.9 35 1 U Table 6.10 {Z7R,
A LA O HHERSBIL 700 (m¥/kmP/year) THh ¥ . Fig.6.24 1233 VT 95% L {ARA&ZM % vy
7 EEROEEFETHBIZLIL T, Table 68 T THERF LADOERT —F LRABED
ETHLZ NG, FEBETHDL EHET L,

Table 6.9 Specific Sediment (Unit : m*/km?/year)

Weight Specific Gravity Volume
{ton /km%/year) (ton/m’) (m*/km*/year)
Suspended Load 695 [.25 556
Bed Load 174 1.50 116
Total - - 672
Adopted Amount — - . 700

6-12
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Table 6.10 Annual Sediment (Unit : m*/year)

Osicala La Honda El Chaparral
603,400 745,500 863,100

6.5.2 MHBRELUPHRKEEKHE
(1) HERDFEAR O T ,
A MAHEREROFHES 2l —va VEMEIC LD ER L., FROBEEL TR
ez |
1) EHEFIE
a) W ERIREEIZ DWW T REMEE 279,
b) FEHEEEICOWTEEEE (u=(RD™) 2XKD3,
¢) MBERICLVEZWEOWMBELRD S,
B (Lane « Kalinske 20}
R FE - ELR)
d) EEFERIC LV AEESHEL KD, SHEOFKEERD 5,
oz/8t=1/(1-14)-1/B-0{(qy - B)/&x)
z: RS, o (EEDOZEME) =04, B : KBS, g, MPEGEMESY)

ZOHE. EIRBOREICBWTIIFRICET 2E (R0 +ReD) 128
LT 50, Bl EELLHEHESATVDbOET S,
e) PLEDOFHEAZFEVIRL, 50 FHOEDERE TRT 5,

2) FHE&E

a) MFRIZBITI2EEORES ML, FIEDERNESMEEZZER (ANALISIS
GRANULOMETRICO ASTM C-136) %R L,

b) HET—#
AH ZRIKEFRRET —F EHWE,

c) F AAKNAL
HEER T BRI ITKMANT —F 2 Vi,

3) EHEHER
PR B E DR % Fig6.25 & Appendix 6.9 1ZR73, Zhickd &, HWOFIH
iE 50 EBITBWT S F LIFEE TRERE L TRV, BT OB KIE T OHERbIC
LU EDBEESETFROT A2 L3bh s, €T, BRESICLVHEDOWNEES L
ITHOVERD S,



(2) HAKEFEKEE
W ARO TR EZEIL, BKRROF b FEEOYKEELEE Uiz, SHEL%T
TRUCRTEY ThH b, UK E PMF k& (6,484 m3/sec) L, FLBEBIEDSY
b B O T o 1,

Table 6.11 Backwater Calculation Condition

Fiood Discharge (m’fs) | Water level at dam site

before dam construction - 6,484 EL 150.85m
after dam construction 6,484 EL212.00 m

FHRER R % Fig.6.26 B LU Appendix 6.9 IZRY, & A@ﬁﬁﬁ%@ﬂﬁﬁz 5. & LHR
L D11 km HREFHETEERE LS, 8 13 km fHE T, BAEROAKNZIT2< 2o
TWAZEND, RMEAE TR LABRICLAKEEEHBCTHALELZS,

Table 6.12 Backwater Calculation for a Flood (Qf = 6,484 m’/s)

Distance water level after | Water level before difference
50 yr dam construction between two
(m) (EL m) {EL m) {m)
Dam 212.00 150.85 © 61.15
500 212.01 154.71 57.31
1,000 212.03 157.37 54,65
1,500 212.02 158.35 53.67
2,000 212.02 164.40 47.63
2,500 212.03 168.28 43,74
3,000 212.03 171.32 40.71
3,500 211.98 175.05 36.93
4,000 211.96 178.23 33.71
4,500 212.05 183.63 28.42
3,000 212.05 -~ 184.15 27.90
5,500 - 212,06 188.27 23.79
6,000 212.03 19197 20.06
6,500 212.04 195.45 16,59
7,000 211.88 197.38 14.50
7,500 212,11 202.05 10.06
8,000 211.92 201.76 10.16
8,500 212.22 205.54 6.68
9,000 212,69 207.55 5.14
9,500 212.55 207.72 4,82
10,000 213.61 210.38 3.23
10,500 213.39 210.37 3.02
11,000 213.38 211.83 1.53
11,500 216.65 216.03 0.62
12,000 218.05 217.48 0.57
12,500 219.45 218.81 0.64
13,000 221.36 221.46 -0.09
13,500 222.06 222.08 -0.02
6-14
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Fig.6.4 Geological Map for Torola Basin
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Aquifer —
_\ B
- Impermeable layer ) )} N
X, I; Y
HA- R -
v HA ‘1\ l_
] \l/l A
Z,

Fig. 6.13 Concept of Tank Model

The runoff amount and infiltration amount are acquired in the following equations.

o . O=X_ sHA
Y = c_zlx(Xn—HAl) .......... HA <X, =HA,
a x(X, -HA].)+a2x(Xn—PMz) ........... HA, < X,
lZn = ﬁ xXn
O<a,a,
B <1
where,
a, a,, : runoff coefficient (parameter of side outlets)
B : infiltration coefficient (parameter of bottom outlet)
HA,, HA, : heights of the side outlets
P, : rainfall
Xn ; water storage volume
Y, : runoff amount from the side outlet
Zn . infiltration amount from the bottom outlet

Remainder X’; in the tankis X' =X, -Y, -Z,
The remaining balance of X, at time (n + 1) is expressed in the following equation;

Xn+] =X’n +})n+1
=X, -Y,-Z +P

n+l

The calculation is repeated in time series.

Fig. 6.14 Flow of Calculation by Tank Model
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7. HE

7.1 SHE I O sh
BRI OB U Crk, 1/5 THIFER., 1/33,000 EREEIC L D #iF 4 HEE L, —&
é’ﬁi’rﬁpﬁﬁ’(ﬁ@m LT3,

b e SRS KA B RO U AR LT, ORI 500 m 25
1,800 m CHRCILIEMNE R —RIC B E 51 Th 5,

B IZ BT b o Z)IEHES 150~300m ZEEFT LA 5 bIERTEIZ A TR
'C‘/‘éo KFRIZIE B 7o 72 F R 722V B EEO Cacahuatique 1 (BEE 1,663 m) Bl Tik
WM DHSROBNEE L TVS, BRIEH 2 TV ERERRTS & & bic, BITOR
BEENASEIZR o TS, RFEBWVIZIE, EMED2< WHIBEL., EEOE LM
Wi L TWARETH A, o) HhETIHEWRTE LR EEPIEN D E—/ NS
HOKE LT3, FrEMURO ILHIZ 13278 5 07 i & Sk e ERRE LT D, &R
BNZ /272 b EERARE OV ERTOLOHERL, SAECEBIIEVERTOSHE
FTHOLELND, BREIRXZOENIRERERH L ZTTEEERCLEDLNR
%, BIEDIE(TORBHEEOIETN., XEPROTAZHE S TEEINE VEESORE T,
Z DX D7V FERIXERFO Cacahuatique IWDLAGIZE VY, 72, (LMKIE IS0
OHEREr£ IZBDH L5,

FeZIEEICIIE=RRA S EMEDO KBRS TR SN ER SR LTV D, E=
FEOMBILT AL HEEEZR VY ULHMED Morazan JE. B4 Chalatenango /B L UE M2
WL HHED Balsamo @ T, Wb A ILE, KIUFEEEH H#ERL T\ 5, Morazan &
AR TR LEVKLE EEbRTVD, BEINLOHEIX Cuscatlan B TEEME
DBEEMNIIN TSRS, KURESE THER S TND

ErE ki Morazan B E b IAE L 9 LT3, Morazan BIXEICERIKAEESRPEZRS
LR EIN TV, (Fig7.1)

Balsamo /& {3 Cacahuatique [U % EIZH L TV 5
Cuscatlan BIZRRHCRIETIRIC/EEIZOB L TH/LTND
RS e U hEOSMIC I EIRERY B SR LTS

7.2 HAEI=E
7.21 BHHE

BHERIZ BT, 1999 FIC 7 U FS EEBEM SN T D, ZOFFEIE he 7)o
7o®7kj3ﬁﬁ’c?é»x4f% Harza #I2 & W F & TH D, RECBRERROLBY,



o M FJIFEOETEERZE, REL LTI =7 Ay MOHEMPMER IR TWS,

e AEEICEEL T=AF ¥ A AT LHE, e ) FEERVCT & FHEOMERE.
WS, THMRERERSL TS,

MR A OWEITRDEY,

Table 7.1 Seismic Prospecting in Pre FS Study

Project Seismic Prospecting
El Chaparral 6 B’Fa. 780 m
Carolina 3R, 455m
La Honda 3R, 405m

B RE A RN LR R R LT ER STV B,
RERTEE T
B (C-117) . LEE - KSR, 7 v & —~Ub o FIRE. 0¥ R EED 30 & (C-131) .

TIEM

7.2.2 FS MiEFAE

(1) B=E
FS IZBIT DAL Table 7.2 DBY, {(LE% Fig.7.2 B LU Fig7.3 [ZRT,
%13 Swissboring #LICFZERE LT 2001 48 10 A 12 Bkh £, 2003 43 B I# T L,
U EIT IS DRIESE L L, K KBRS EEC25WE G A»D108) ®
BT T, BECEMmSRE,

) HEHE
WEEEILY LA 2 HRICER SN, BECEHEE @R 11,0000 2#EHL
7=

(3) WMEREE
UL EIC B TEIRNZ 1L Geometrics Smartseis 2 Uy, rve-lc X D EE L. 10m )
AR, Bx OREEER 130 m TEM S0, BRSO Rimrock Geophysics £
SIPQC.OT 15 bk AVWTHRHM TERS N, FITICIZ DRKRT2BET V38
BRHEN, TOBRREEBREEMICTSLTVS,

(4 F—VU 7 BLUEKRER
F— V) B L ONEAKRECHEA L7 8HBI Table 73 IZRT &R Y,
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Table 7.2 Quantity of Geological Investigation Work

Geological Mapping

Arca Quantity (km®)
El Chaparral dam site | 0.86
Seismic Prospecting
Area Nam'e of B  Quantity
Prosrecting Line (lines) )
El Chaparral Dam Site CBS-1 650
CBS-2 260
CBS-3 260
CBS-4 260
CBS-5 260
Subtotal 5 16590
Borrow Area CGS-1 390
CGSs-2 130
CGS-3 130
CGS-4 130
CGS-5 390
CGS-6 130
CGS-7 130
Subtotal 7 1430
TOTAL 12 3120
Core Drilling and Permeability Test .
Q’ty of
Area . Name of Q’ty of Core Drilling Permeability
Drill Hole Test
(holes) (m) (section}
El Chapparal Dam Site [CDB-1 70 14
CDB-2 60 10
CDB-3 50 6
CDB-4 80 9
CDB-5 70 11
CcDB-6 70 8
CDB-7 50 8
CDB-8 50 2
Subtotal 8 500 68
Borrow Area CGB-1 10
CGB-2 10
CGB-3 1.7
CGB-4 10
CGB-5 10
Subtotal 5 41.7
TOTAL 13 541.7 68
Laboratery Tests
Excavation and Tests Quantity ASTM Standard
Excavation Pit 6 pits
{each 3 m deep)
Rock 1 place
Concrete Agprepates Samples obtained 1 set C127, C131, C535, C88,
Test from Quicrops D2938, €295, £289, C227
Concrete Aggregates Samples obtained 6 sets C127, C128, C131, C535,
Test from River Floors C88, C136.C142 ete.
intact Rock Core Test 13 sets D2038
. . Microscopic
Petrological Analysis Observation 5 samples
X-Ray Diffraction 5 samples

7-3




Table 7.3 Equipment of Core Boring and Permeability Test

Investigation Work

Equipment

Popular Name

Specification

Core boring Boring machine Longyear 34 Drilling capacity 275 m with
HQ
Pump FMC535 Flow rate of 135 V/min at
500 psi
Rod and core barrel HQ and NQ
Bit and reamer HQ and NQ
Casing and casing HW and NW

shoe

Permeability test

Flowmeter and
Pressure gage

Air compressor

Aerosub-plus

6000 psi compressor and 3
air bottle of 2500 psi

Packer

HQ pneumatic packers

A=V ZIEF LR X UVEAHR IO TR I, BRI S AR TEE S
iz, BEIBEBIENQ THRERENE a7 DRIL47.6 nm TH B,
FEHEDOHERD 2. (CDB -5 38 X NCDB-6) {22\ TCid, BAKRBRA+oEHRS
D27 DT, ZTNHOR Sm i THHIFL (CDB-SA BXL T 6A) HEME S EKR
BEREREIN TN,
BEREhfRA-Y 7 avik, Aoz 7HICREh, =V /a7 EERE.
A= FHERRERSEE Shz, R—Y 73RN = 7HEE, RQD, VP4
UE, HERHE., BEROIREN TV D, BEKSIE Table 74 IO RTEHETHEN &

nTwna,

Table 7.4 Standard of Rock Classification of J-Power for Drilled Core

CLASS WEATHERING HARDNESS CRACK SPACING

1 Very fresh. No weathering of | Very hard. Broken into over 30 cm

mineral component. knife-edged pieces by strong
hammer blow.

2 Fresh. Some minerals are Hard. Broken into pleces by 10to 30 cm
weathered slightly. Usually, no Istrong hammer blow.
brown crack.

3 Fairly fresh. Some minerals are |Brittle. Broken into pieces by 5to 10cm
weathered. Cracks are stained  |medium hammer blow.
and with weathered mineral.

4 Weathered. Fresh portions still | Very brittle. Easily broken into l1toS5cm
remain partially. pieces by slight hammer blow.

5 Strongly weathered. Most of  |Soft. Able to dig with hammer. under 1 cm
minerals are weathered and
altered to secondary minerals.

7.4
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28, HIFLETER—V 7o ORERER S, AUEBANDS CEL 1T X Dk
BEh T3,

(5) =HRRER
ENFEBE LTRY AMEOEF0OHER X CEENBBOBEO D ORER - &
Bl —U a7k BOCERSNE, 272, av 2 ) - MEHOSERIEET
DI HORERR, ¥ AHBMEOEE LI L - LA, B EDUIR IS T
B U R R 2 AV TERB SRz, (Table 7.5)

Table 7.5 Sample and Test Method of Laboratory Test

Location Sample Item ASTM
Physical Boring core at Density D2938
Property and dam site
Petrology

Unconfined compression D2938
strength
Microscopic observation -
X-ray diffraction
Quality of Basalt at the Density D2938
Concrete vicinity of dam
Aggregate site
Unconfined compression D2938
strength
Soundness (Na,SO,) C88
Abrasion C131, C535,
Alkali aggregate reaction C289, C295, C227
Dry Density C127,
Absorption Ci127,
River deposits in | Particle Size Distribution Cl136
borrow area
Clay Lumps and Friable Cl42, C123
Particle
Soundness (Na,SOy) C88
Abrasion Cl131, C535
Dry Density Ci27,C128
Absorption C127,Ci238
7-5




7.3 ITILFv/ASLENEHE
7.3.1  RroKithihis

(1) HE

TIF xRN G F BOEAHIRIZIE, REIGER LBV EL A B RRE
£\, Z OMIBIZZICHE =M O Morazan B & T2 ) ENROHERBD - LER IR T
V5, (Fig7.1)

Morazan BIZZRERB I UOBKEETEHE LT3, ZREFF LHEDOREDER
BoENIEREX 51, HENEE - THELER T, BERRS & OSSR
T 5, EINEBRHELRICEKERE L, FKHIE T ko Z IR SRS
REEZERT H5HSITIELZOLXRENOER ENTWD EBbiLs,

VeI A LRSS IOk LB, K LA STV ARERT, PR LEPNDB—fE
RENBBRDRHBRTHD, KB, KUEREZEERVWLORE(RIZ I VB L
2\

(2) fRAKME
EAHISRIE, be T OFEHHAKT D SO T, BERE L IRV ERPILETR
THNTWD, €2 &N D RKEZ2RICITEERAM UL OE S F THER®B L TitAds
HY ., MTAREDE < BFRKIBORKEZIER LT 5, FARKEET 285 TiLRRIE
L RABERTHF ALV 1300m, EFTHLIVH 700 m OB BRI
KAWL L D EVIBICER STV,

(3) BAD4tmE
KB 2 Y e SEIT RS b & T ANRE Y, TRy iR, BEWE#HE R
THIE I <. BKICES TARELRTI2BN0H ZREITRD Lty (Fig.7.4)

4) Eofh
IS ILBRR B LN T D, 2 U FHi#E»502km NNW O ke s
JIFERICE T A3 O, BER 80~100°C, EAMS I Na®, 0,5, HCO5, 3 & U 8$i0, T
& 5 {CEL, 1996),
EEEBII RSN REHICRTEREICEE . BRI Lo TR SN -HFE
T3, FHEHEOERERHSE TILE O X 3 RIS h Tunizu,

7.3.2 HLHE

(1) HiEds LUHE
IAF AT AMARR. BEH 15km OERMZESICAET D, FROIEIT
IE% 30 m, =7 180 m FHEICIZERENCERER S VBERAZR LTS, HENPLE



'
fu

EOBEE CORBMIAEM TIEZR TS b H 5, BREOEROFIITER IO
B R TWAERIZ P F)l35 200 7200 L 400 m IZERRECIIER 250 m B2 5,
ZHIZRLERIZFaZ )5 150m IR TIER 200 72 L 240 m @ 3 D DIEWRRIC
ETOH, ENOORBIIERE#EV, FrT)Ih6 400m 22V L 600 m DALE E TF
UL EIZEm e b2y, #OMENHIER 300m LA Lo LEIzED» TEEZIERICH
T B,

El Chaparral # AL, EHRIOZIESO THRMANAEBEL TWD, 3 208WE
BOSHLETHROL DT, BEE LTI MBI 58 400 m Bz 2 0 E OREH
(B 20m) T, ZOMEIX 3 >ORBOF IR L)INIEN

FAMEERIIES 185 m [HRICEERH D | KN Z 2 F COREITIFE 70°L
SEMTHS, BEZ S~200 L BEMT, FROMEILI0RIE L EoTN D, ¥ Al
BARICREEIREL, WR»HER 220 m M E TEHERN 4000RE & 2> T
B,

25 230 m BB TRBHIGET A, ZORRIINA LRS00 mBENEMEE THES
LFTELT, EEHN25m & 20m D2 2OEEHLRH B,

F L EOME Y Morazan BOEXEAR ERABS, BRENOHEREN TS,
(Fig.7.5, Fig.7.6 ¥ X U Fig.7.7)

EZRAT 2DIENERD, —2FREZELEBET, b5 —2RKR3Hho TR
eV, BEMEEFECRAERMERLEREERL L, RERERRLEEREEHK
ELTW5 (Table 7.6), B L 7=REIREADBEESIFRKEADTSBEE > THE00BF A
HFROBETHEIND, fROCEBES a7 OBEETHAEREVERELTWHZ &
b, AERVWTRALELTEE - ZZREEE TH Y TO—EBERITMN THRE
BLE kot b LEDbND, =, EHEOKRMEETTLOLH B, ZHITEKA
BB L FEOTRBMR LD LEZ DN (MENERTORRRICESAREE L LT
K5, ZOERESRESBEEDEEDTILAH/LTND LS THD,

Table 7.6 Petrography of Basalt at El Chaparral dam site

Lithology Drillhole Depth Petrography
{m)

from o

Basalt: reddish grey: CDB1 50.34 ¢ 5045 |Andesite: plagioclase, biotite, (chlorite)

Basalt: Dark grey CDB2 47.10 | 47.20 |Basalt:  plagioclase, pyroxine, (chlorite)

CDB4 39.00 | 39.09 |Basaltr  plagioclase, pyroxine, olivine

BT S & ok BN R 2T, ARG, BERG, FKeS 27T, B
éiSmungwmlhnuL®%®%&écEwﬁwi%ﬁ%éwi%@mmba




Do KILBEEEIR S %4 5 BEK A 1Y CDB-5A KU CDB-6A IZ3B 0 b, T b aNERE T
DbOLRER L, ZhRF LA TRAROSEEBICEL L TWAKIUBEKA TS
BIRBIOER L TWA LB %, SR OEREFKESIIZOBREOTIZSHF LT,
Do

H L EAHE O BEE R ORI SIS DER 2 B 2 5 & A RBANT 10°AT#ER L
TWBHZ Linhd, HE LY ATREFREESOERK SRR EOERIISHL TN
WZ ki, ZOEREBRERIR TR, LAY ZATERLEVEMLTWEEY
TLTWD, ZOBKEUMIBEROBIKEPHER SN TNEHN, F—J VIHTE
OB Z TR T A DITEE LV, CDB-5A X CDB-6A 3T < EFICR—VU L FHLRSH D
B, FNEOMTHEKEDOEINEL LD FOEERER-TWA, FOER% U
BIZRSDHZEEXFELLENLZVD, TREFREICZ LW LE2RTELELLND,

REHERBRYICIIFERREY . BREHEOR CESEFENIH 2, F—V 7 TR
NTWHREHBYOE S % Table 7.7 12T,

FIRBEIIMBER UL BEREN TV DR, ¥ AEMEDRIKICIIEERE L,
SABRBN TS, BEEHERYIIER LHOEREEIZEH LW\ 5, LS
BThD, FLAHMETIICDOB2ATT75m £ THERINTWD, EHMEEDIIMER
OREHEEICSA L, %2 23EHI L7 CDB-3 FLTIX 4.8 m OHEEYAHER I TV 5,
RCEWEHEHERD I ER OB L FOBFRORMEIZLAH LB, Ei, #EO
REBDTHHLTND, FOENORE CIIESEEYIIE V- (CDB-4, 7 TERFHh
1.25m, 1 m), AROBRMITIIRELRERERTY, HEREEOBEE»SIZERL
B HEYITEY, FREOBERCER IR - 7 FL(CDB-SA 8L 6A)T
EEWEERO 2 7ARIREN TV, ZHTHRES CIEa <, AMEBEEH W1
BmEERTHY, REHMBEDIIE VLTI ND,

Table 7.7 Thickness of Surface Deposits

Name of Location |Elevation| Length | ~  Surface Deposits |

Drillhole (m) (m) | Kind of deposits ; Thickness in m |
CDB-1 Left bank 208.84 70.0 | Talus deposit | 2.05
CDB-2 Left bank 183.95 60.0 | Talus and Terrace d. 7.75
CDB-3 River bed 136 50.0 [ Talus deposit ] 4.8
CDB-4 Right bank 222.45 8G.0 | Talus deposit ! 1.25
CDB-5 Right bank 225.45 70.0 | Residual soil ' 7.5
CDB-6 Right bank 220.48 70.0 | Restdual soil ! 135
CDB-7 Left bank 184 06 50.0 | Talus deposit ' 7.95
CDB-8 Right bank 204 33 50.0 | Talus deposit : 1

S



F AMUEATIET b e 70, 8 1.3 km i Y BEERATIZ N30°W FEICHA T3,
INETVES TRIYI=TAVPERELEHBOMREEZ TR LTS, ¥ ATHARE
DERAVPERICER L2 WEIZ - OB OFRER R T EEER S 5, FRICNS 2T
EBRHYVEEIBOOLNDZ L LTFIROEMBIZL AFEMNH B, 727 LRIRICIEEZR
AOBEEBEL . SLTHREINLTWARWDT, BiERH -7 LT, K& QLR
B BB TIIENEEDbRS,

F LM EOZREBED 5 LIFREDESITITEIN B BRE L T 5D, RREE <
EEZL WA BH8 55, FhEICESE LU AR b,

& AR ORBFRICIZEE 2SS AR LT 2 23 RHE R ER TR E L A8
BOLNDL, A=V P2 L 0HER L TV ARE SR OE S (3% Table 7.8 DE Y,

Table 7.8 Thickness of Highly Wethered Layer in Drillhole

Name of Location |Elevation| Length | Highly Weathered Layer
thickness | depth of bottom |

Drillhole {m) (m) (m) | {m)
CDB-1 Left bank 208.84| 70,0 0 ! 2.05
CDB-2 Left bank 183 95 60.0 0 7.75
CDB-3 River bed 136 500 0 : 4.8
CDB-4 Right bank 222.45 80.0 805 | 93
CDB-5 Right bank | 22545  70.0 45 12
CDB-6 Right bank 220.48 70.0 17.5 32
CDB-7 Left bank 184.06 50.0 0 7.95
CDB-8 Right bank 20433 50.0 2.7 3.7

R B OVe B TR LA ERR e bR as,

EL 72> TwWb, CDB-6 fL CitE(LE S
Do THMRZHEITHARBL LS TOWEKESSTH L Tn oSt Bbhs,

EFET 10m gitgmrEhel k&
NI 175 m BV EEEEEESTE 32m iZET

(2) HETHFAIHRE
Z LA DERE S Table 7.4 BRI L EAE, 88X, EhBRBEO 3 >0EFIZEL
FENEN B BRICE S Lz,

AR T HEAIREEOSEIT, LLTO&EY
BD LRERREH BETHLINENEREZN
BR ZEBRIKEIS DRRES Bl EBEN
Bag L AEHAROE 5 Zh B
Tf BIKE fe< gl B4 72 H
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INHOERD—EMRREIIIRO Fig78 OBY THH TRERIKEIN 800~
1,200 kgfiem®, ZFEHRIKEERS K OE AR 528 200 kefom®. EEIREE I 100 kgflem?
FERLTWA,

1400.0

1200.0

1000.0

£00.0

600.0

400.0

200.0

®
*

00 ! 1 | 1 L L | L
1 2 3 4 5 6 7 8 9 0 11 12 13

Sample Number

No 1-6 Basalt: dark grey
No. 7-11 Basalt reddish grey
No 12 Basalt; agglomeratic
No 13 Tuff

Uncomfined compressional Strength (kgf/cmz)

Fig.7.8 Unconfined Compression Strength

ThEDRSDHEH, EELENEREOMEEEE AV TaEE2 A B,CD3 207
S A EEM L Table 7.9 2R3,



Table 7.9 Reckmass Evaluation

CRACK Rock Evaluation
SPACING
1|12 2 (2313 |341 4 |45 5 A Class Rockmass
1 B Class Rockmass
1-2 : i C Class Rockmass
2 BD
23 BAg BR : Position of fresh rockmass
HARDNESS | 3 Tf HHEHE BD  Basalt: dark portion
' 34 i i BR  Basalt: reddish portion
4 S BAg  Basalt apglomeratic
4-5 HEEE % GEEEEE T Tuff
5 :

AZ TR a2V~ AOKM L UTRBEENER T, BATary 2V —rF A
AR S LM I N2 ERSRICHEET 5, Bl A0ERERIZRVHD05EM
T LD E DIHENBETH D, CIIMECEICHY LIERIRET 2B LR
DiIvd, TOEBRIHEISEEMBR R CHE - RREEE L CEELEBEREED DL
ERd 5,

BB, F LRI SHTH 4 >OEBOFERIRECOMNEEBE E Clc ERERICTR
T _

Z OFHEIT BT (Fig.7.6 B X OV Fig7.7) FOR—U  FERRIZ b RERLTH A,
AT AFBROREE TORIIIERETESEFTEL2>TD, BDOREE TORE
X HHFTEY, (Table 7.10)

Table 7.10 Thickness of B and C Class Rockmass

. C class Rockmass B class Rockmass .
Name of . Elevation Length - - Total thickness
Drillkole Location thickness | depth of bottom | thickness | depth of bottom
(my (m) {(m) {m} {m) (my {m)

CDB-1 Left bank 208.84 70.0 0 2.05 0 2.05 0
CDB-2 Left bank 183.95 60.0 0 7.75 0 7.75 0
CDB-3 River bed 136 30.0 0 4.8 0 4.8 Y
CDB4 Right bank 22245 80.0 8.05 93 11.2 21 20.5
CDB-5 Right bank 225.45 70.0 4.5 12 2.8 14.8 7.3
CDB-6 Right bank 220.48 70.0 20.5 31 1 32 21.5
CDB-7 Left bank 184.06 5004 0 7.95 2,03 10 2.03
CDB-8§ Right bank 20433 50.0 2.7 3.7 4 7.7 6.7




K S OF IRV B A EIET A TR B2, LinL, BN o7me LT
LR OBRER AR OSHAP S, BIROEREEMED L IXE 2 bhin,
BRI A AU OBE CHREBBREN/NESV, AL L TEBI 2o THOABANEL .
BHEML TN AR, #fiREHES, ERLER—U V7 OEND, BIKEBITERR
L, FEEREENENOT, ¥ AERERORECREELRVEEDRS,

(3) KEHERRE
T KL
HAHFIZB WA=V  FILTILRAMERER I N T 5, ZRIZBWV I
2001 4F 12 B LU0 2 4800, ARICIUTIE, 2002 48 12 B DIEHY 1 4ERTHIE A ke S
NARZLDH &Nz ShTW A (Fig. 7.9),
LRGSR < BEIZEY, MEOLAKSO ERIX CDB4, 5, 8 FL°C 5m 2L
FE/AEWAS, CDB-1 FL° CDB-6 fL T, 30m BLEERE W,

200.00
190.00 |
s — % — CDB-1
= 18000 —
3 —&— CDB-3
=)
= 170.00 % DB
o '—‘—)(—
z * ,’ \ —%—CDB-5
2 160.00 . o1 e DB
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130.00 S R =
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Date

Fig.7.9 Water Level in Drillhole

H LAMEOREOH FAME LCHENER (Fig.7.6 3L Fig7.7) LHTKay-
(Fig.7.10) (2122003 €2 H 6 A OILNAMER L TH D, BF LHSOH TR
BN R—Y LT HE 0 Em Ao TRy, LKA & FIAREZDZER,
EETIHTH 529 60m Bih /- CDB2 L& CDB-7 FLCERENR 10 BX T 15m.
150 m Bt 7z CDB-1 FLTH 13 m ThH B, EIZEENZME TO/BRITDRVA, BHH
1300 m (FT X 9 #9700 m) O 300 m SROMLEIZ FHEAK (San Antonio IR) REKPFED



BIE DI T TAMEE L 2o TS I RS TWB, HE T 100m B
7z CDB-4 L& CDB-8 FLCHLFHA 12 B LT 21 m, #9270 m B 7= CDB-5 AL.THHY
22m T, #) 400 m BEN 77 CDB-6 LTIk 32 L EBAIE < o T3, BREHRORTIX
7054 600 m BEN 7 ERIZIZISHERFEALOME CHRAPFED 5 TEY CDB-6 1L
DB BEEHOER O LRI D HTRENFEVWL D & FEREND,

EARME |

HAHERBOTHE, A0 VL TEKEBRBER SN, & AR OFKED S

{Ef % Fig.7.11 {9, 10 Lu BLEOREEANR 0 H Y (61%), T 20 Lu L EORRE
B 35% % HHTWA,

Lugeon Value

30 - !
g2 -
3 N
EE 20 éDLeﬁbank *
é 15 mE EERiverbed
S Il:lRightBankj
E 10 S 1 [ |aTota
3 o
Leind I It

UL e | ]

Lu<2 2<Tu<s 5<La<l0 10<Lu<20 20<Lu

Lugeon Value
Fig.7.11 Distribution of Lugeon Value at Dam Site

D CDB-5A FLiXF AMETOR—Y)  ZALTCIREDFARENE < 20 Lu Ll EOK
BMZEAEE 5D 5, CDB-6A L THEFREADORED bR LIRBBRKEBEL ., 605
Tkeffem? L FDEAEATIX 10 Lu LT 27RT8, TRUEOEATITEAERELL

CHEANL. 20Luw BLEESRT, BFEREAKMICBIT AKEEBRRAEA LD NIV L,
CDB-6 FLOFLAKMEDR D BV EE2BHALEWZ LD RFENRIONL DA AME
PEEI LM LT EEE LTS,

WEOR—V 7 F CDB-3 FL T 5 Lu L FTOREAE (6 KD 5 H 3 KH).,
W ERBICET DR — U TS END T, £ ZCOFBAKMEIZET SREREPBLETHD
B, FIRA—Y T ORERP L, BAREENE FRERD,

FHARHBROR RS EEBINCRRT Lz ds, BRI L 5 FKEOEWGIIHE TR, X
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REIERARS L RREFDB L OCEAEROR SRS ENS, FEORE L
BRERS TRLEAENEN VO L FHEENIE, ZOEREBEETETWARY, B
AINHRARCBARDPBE SN D, BKIZH 200 m OEMICHAEL, KEH 5 1m L
NOFBRHDNITESREREDHLBHEL. Z20KEZEY 10 Uy PABETHS,
IRBOBEKRE, TRECHRETIEENEWVICER L, TRES—FICEAMERE <
o TNBI EETRT,

EHERRSITENERD RV O TERMEREN L PEIRD, CDB-6A FLI L UNT
HEOCDB3ILTI0 LubA TORB NS R FNEPEMT TV A TREENH L8 0
EFITBECIE A, BREIES ATR Lkn £ (Ko 5248 CrobLTEhb
BALTWAOREESITE Y, BAERMENT LRGBS, LkpLl, BV
FIEHIROTLAKRLDE DD, THEKBOBEL > TR ERHIA L, T4
DHR—Y v T ORMIOR, SRS < Fite TILAARIC IR A2V,
EREBIEGIEICE LV, FIRERERZL TV AEETRL TV,

LizWRoTC, & LM, BEICRA Sh BRSSP R ERBITEL . 251
DB B TEAEMEL 2o TV B,

7.3.3 HEM
FREANIE AEOF 120m THEFSOEFEZIE L CERTALIICFHBESIRTND,

FE R A ORTEITREN SIEER 180m T 50T OAERER L. #h it LT
15°Ri# LB EREHC o TN D,

BERTHLRIZEA—Y 7 11, (CDB-7. X 50°m). FMEREEE 1 H#H (CBS-2) 1%
BIhTna,

EROBAEIC I EEEEN BN TEY . FOEIILCDB-7 F°C 7.95 m BFER S
nTW3a, COB-7 AL CIRIBE 11 m 1 HILED 50m (FEMROER) ¥ TERELEZRE
CERERLTWS, (Fig7.12)

REFOEMERIIIRE LR REY 5 0 TRE L& FEIIED,

 REFTHE CIEREEOREROTEMPIEETH S, CDB-7 L CHREINZZREIX
R IR By & FRIRBHA N H VBB REER T, BREBOHELEFRD by, ZRED
PEEITE IR ER L T2 0T, IBENSEE 2 FEEICT H2FE, FAlA
D BIEBITHAIC T TERCAEFE (EH 50~70°) BEREL TV Z L LEEEERE
BOMREITNIEETHD L RO D,



7.3.4 EZHH

(1) BHOLER
vy ) — NABMIE, REBHAOFEDE, BRE#EEY, ¥  BEFESTVZ
AT 5, 37 U—bBIES ARESS (BSOS LET) 839 Fm’ L, ZOME
BN AT o EEbE, BB A n®ThD, JTHICHELRERETH 2 F m’ T,

TOR, BEMAH8 T m’, HEMBIH 14T m ThB,

) BHMORE

B OREICE L%iﬁ'@"“‘%fﬁ Bix ASTM C33 - 2001 iCEDH LR -HECML., JIS
OM/ESEIZL T, Table 711 IZTRTHOBH B,

Table 7.11 Requirement for Quality of Concrete Aggregate

Standard of ASTM C33-2001

Item Fine Aggregate Coarse Aggregate ASTM
Particle Size Distribution in the requirement in the requirement  [C136
Clay Lumps and Friable Particle |<3% =5% Cl142,C123
Organic Impurity Color of the liquid is  |Not specified C40

thinner than the

reference color solution
Material finer than 75um Sieve | <3%(or5%) =1.0 C117
Coal and Lignite =0.5%(or1%) =0.5% C123
Soundness(Na;SOy) =10% Not specified 88
Abrasion Not specified =50% C131,C535
Alkali aggregate reaction 295, C289, C227
Standard of JIS A5308 (for reference)
Dry Density >2.5g/cm’ =2.5g/cm’ C127,C128
Absorption =3.5% =3.0% C127,C128

BEHREL LTEETNEERICEBFHOMERECHE CTESIEE LB AD
ARSI IRE L2 R ARWIEE L35 5. FS THEIEE LRI THIEIRY,

(3) A

BMBEORSRE LTIINY e 7| ORRDE & TR LEEHRE L,

PRI & A EWR 2km e b e ZJIERZ ISR L Lk,

Nl & & 2% P

@ BIEBIRO_EFITAIE L, BIEASEN > THEL VAR S H 239 900 m i2iis
WIE 100 m B3 THAL T3,

WREOKERZET A0, BERFEERCR - V7 BRERS L, L E2EAIL
THEEZFHERL, ENEEEEE LA, (Table7.12 8 XU Fig.7.3)
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Table 7.12  Investigation Work in Borrow Area

Investigation Name | Quantity | Length(m) Remarks
Seismic Prospecting CGS-1 3590
‘ CGS-2 130
CGS-3 130
CGS+4 130
CGS-5 390
CGS-6 130
CGS-7 130
7 lines 1430
Core Boring CGB-1 10
CGB-2 10
CGB-3 1.7
CGB-4 10
CGB-5 10
5 holes 41.7
Pit 6 pits 18m Each 3m in depth
Laboratory Test 6 sets C127, C128, C131, C535,
C88, C136, C142 etc.

TP EHIROFEITIES 150m TEO I HEFIIHE LTEHL T35
00m BETH D, T LRSS THERI, TS THERZGHEL TS, MiX
HEOMaZNOKE»LRERImBESG TORETITE20 cm 225 50 cm O X RS
OHEBERE, B, BRE b0 EREMEOFMEKICII LR ERER L TR DB
WENZEERLTNWD, ZOMEOERIZIZFERE LY Sm U EEVBIOBE LI 100m
UEDETHHLTEYERTELATNS,

4) WEORR

EHOERETOHARYDBEORZ ETHERFEEOBRE THE L, KIZR—-V 7
BRUSIHUTHRB S NEEIEESHELE,
AERABROMNOEHEEIERTH4T m® (BE400mx 1B100m), HETHS Fm® (B
E500mx 1@ 100m), B39O T m Thab,

BEMEIRERA ORE RIDRE BB R ShllEx S RO EDE 2 L #itT5,
ZEFRTOEHEL 4 m(Appendix 7.12.2), L2 » THIRIEORIZ6E T m’ &2 5,

RV RO CHRENEE S LR — v 7 R ONSIYIALE - T O R i i
EICLVHEE SN FREFEDOES % Table 7.13 IR T,

-‘,_,
Ny



Table 7.13 Thickness of River Deposit in drillkole, pit and

Seismic Prospecting Line

Boring Thickness of Reprezentative Seismic Thickness of Upper| Reprezentative
& Pit | River Deposits (m)] Thickness {m) | Prospecting Line | Verocity Layer ()| Thickness (m)
CGB-1 6 ] CGS-1 4.5 5
CGP-1 >3 * CGS=2 5.5
CGB-2 2.7 3 CGS-1 3.5 3.75
CGP-2 >3 CGSs-3 4
CGP-6 >35
CGB-3 1.7 1.7 CGS-1 4.5 3.35
CGP-3 1.5-1.9 CGS-4 2.2
CGB-4 6.5 6.5 CGS-5 5 3.5
CGP-4 >3.25 CGS-6 2
CGB-5 1 2 CGS-5 5 375
CGP-5 >220r27 CGS-7 6.5
Average 3.84 427

BEMEE R L AR L IR 2 D EFTR H Y (CGB-5 OLES) | HEREEIC RS
HEEOFHL LRED,

R—=V 7, AP CHRENEDEBBOTEHESIE 38m, ZhbDR—) 7 3L
P B 2 RE I L AMEDEEOEHIT 43 m THS, ZNHERN
THIET S LB OEKFEIL ST m 25,

36 Fm*x (3.8m/43m) =318 5 m’

Wiz, FRHERGOEM & LTOREICRE 5,

ERRBROBERED Table 7.14 127 T, ZhHORBRITRO L Y IKFHE N5,

WESRIT Fig13 107 T 2 B0 ThB, MEHIL ASTM OEREL Y BE SRS N
Bt h s+ 50 TSR AIC L VR RTRECH S, HEMITHR S NEELY
£\, BEHITIE 100 mm B EOERE < (Appendix 7.12.2) . TR AR A Z L THE
BHE, Fhar 2V —bORKTE GAFHINE 25 4 0F) OFHEEMIC
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Table 7.14 Result of Test of River Deposit

Standard of ASTM
Item Fine Aggregate Result Coarse Aggregate Result ASTM
Particle Size Distribution in the requirement in the requirement C136
g;g Cll“:mps and Friable <3% 0.534 | <5% NoTest | Cl42,123
Color of the liquid is
: : thinner than the )
Organic Impurity reference color No Test | Not specified No Test C40
solution
g:fe“al finer than 75um <3% (or 5%) NoTest |<1.0 NoTest | Cl17
_Coal and Lignite =0.5%(or 1%) No Test | =0.5% No Test C123
Soundness (Na,SQ,) =10% 4.6-22.5 | Not specified 4.5-9.8 C88
Abrasion Not specified No Test | =50% 142-219 | C131, 535
Alkali Aggregate Reaction No Test No Test ggg; 289,
Standard of JIS (for reference)
Dry Density =2 5g/em’ 2.3-2.43 >2.5g/cm’ 2.26-2.75 | C127,C128
Absorption £3.5% 3.9-6.1 =3.0% 0.9-47 C127, C128
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Table 7.15 Result of Test of Basalt

Item Fine Aggregate Coarse Aggregate ASTM
Soundness(Na,S0,) =10% No Test | Not specified 64.23% C88
Abrasion Not specified No Test |=50% 18.2% C131, 533
Alkali aggregate reaction No Test {1 sample |C289, C227

only)
Dry Density =2.5g/em’ No Test |=2.5g/cm’ 2.56 g/em® | C127
- | Absorption =3.5% No Test |=3.0% 3.6% C127

74  SHUHFENS _
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