LIdODdS Ad NVId TOULNCO SRigad ¥1°d "Old

ZEUTOWISNOD ¥ ¥STEd WF— . Wvd 0IAI

YOINEISKROD ¥STda W Wed CILONELSNOD

- c2ioyouL ) ] \J/..\J../ GNIDET
< odoing 00l \ e
: $Dild $07 12
pu0wT 8P GMY 10D k
84 DJUDS 00X \w
Jiodoy D ouag VN {o uocuoie
EEEE TN ; NI
 PHopueng $ o) comorwo & e
i o ) 4% B
BpuDabDubqQDG DIBIANDIGE 10D mml-..waw, A\\wo.,tom 12 —
LF4 PPOUED 100 a—" Ve
nr.!tr.nmm..-.._,..m..u 7 ) /L DjluGLen o
10904DNE 13 ojog ISIEEIY T
VIOTOHD [ P =F i
uotadasuon 00 4 ‘\ . o YA ¥ TRy
. #6534 ung 103 P )
) N
_ \-Evcosﬂd €07} 100
. £ 9407 13 10D
ciusoonady 13 H idimsig 900
O enean onena 1 / 1143y ®B 1l 00
~ i d'CdN? 10D
. g uppes 05 AUBAIOG 13
A .
1 ~ & o
o oY
A M M JueAlSy |3
; s N§
; & o
\ - QuoIy uog ooy :
) —_ \ wm
jpuobny powen Wwhuspioog opuisowny |3+
1 oN1090 13 _

s

+
<o
\ i)

DitIA DUANRD

YOryaand

solly soushg \
T e e s
N »

TR

IJODES TEDNEA0S

I GEN

D-95



- WV 0EHD ONLLSIXH A0 STINLYIL NIVIA Crda "D

(¥S0Z02 w7 OTW) wWvg CfYS ONIISIXE

05°91

L R - Tk v: .

VT

N TS

ors 9L°T

§T 8z T 6L €T _ §TUzE

Jia

- 96




PL61 NI QHEINI30 S8V TI0O0 [ AR L

- S®3Is® $VOIIRIHOI0] Op UOTOR}SIGISIUT -
: ; 0TJIBDUNDSS SOUIWE) ===mme PBOT AIBPUOD3]
- uorjeialdisiul-ojoyd yerise woll - SOTIERUIES HIE) peoT Azep
AN - S A :
. i . TURIIFCG S BAUTT ~semmea SUTT 35PT
me . 0 - VYLESHA 80 YAV - (eI81qun0)ETURIISS 3P BOUT 1 9°PH
£ T VR A - STep 19D J01J8JU] BAUT ~=~-— SULT W0330G £3TTRA
.\- - .I..-.l.f-. —_— . .
.N:< 3 N BHOTO) o1y — BpRIqaNg ‘0ty /I Wes11s ‘I3ATY
RVANTAN X |
\.,_an‘ﬂ./,,_,y,%# N \LHAM ITI4 01783 (oyuetiequnziag)osderoy WA asderiop
L R A Y . e . .
A5 290 P P N e VONERET/ONE0T T
IR ~ u\w \.,.\ &, ./ﬂ,o....., AT e . __...Jw,u N
I Ny NS FE A
. \) 7?!7/; // y 3 S VS — N
/ hm,..f@_ P Z,v, M| ,:,__,p»m LA DN
: st \ N YO
= .u« frf”l\ml\\\\k\?fﬂ.?.\r”_ﬁ?“_ .\/ . “y 9/ I\HN!..II/W ,\ \.“\_ \ q .\\
N AN AN AN A n
Q,V culan v __R\ <\\\V_ .,..C. \ ,_: <</5 /1 . Ay
%5 s gl Pz A TG ..ﬁ 7 e, _‘: .
V) L __,A i = [y N \\
/ ) \a
3 .
& O.GV /.\ ,7/ u.\ﬁ
&w\ é\/.. 7~
%
o
2

2 e

swielzg ory

| GEN

D-97



Qda, Tino Gacho

Cerro

Colcnial_Brisas

deI_Norte

Rio Mafiaime

de Los Cabros

qflll

A

Qda, Guana

Canal San Roque

Cerro de La Uva

4

=I.Iﬂ::,.uel:.,‘

el |-:
)

e TR
: .ﬂm‘ i

-

3

= 8
3

g%%%gywa%?§$¥
'g%%éﬁf“““"‘”“
Bl

v-n
« 3

o
[-= N §§
=4 E &

al
= et
= 2y
O D

= l]' !

4 % ey @9
29) 'ﬁ"‘"m« = n o
5 dd 3 n oo

’ \ (L B
il \ b
oS« = 8o
|- 3 U-m
58 ES
[ ] =)
i txt

Rio Lz\Jutosa

Qda. Lz Danta

Mayor Que 3 m

e

Aty

1~3m B 1~3m
0.5~1m E5E 0.5~1m

b3

More Than 3 m

— Rio Choloma —

- from aerial photo-interpretation -
- interpretacion de fotograficas aereas -

¥enor Que 0.5m

FIG. D.2.2 (1) THICKNESS OF OVERFLOWING SEDIMENTS - 1974 FLOOD (RIO CHOLOMA)
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Rio Majaine (33,49kd)
Vc @ 3,240%10° of
Vie 1 420X 10" o

| TR

Rio La Jutosa (18, 29kd) _ ]
Vic : 1, 770X 10° if (_ Vfa :2,370x10 W )
Vie : 260X 10% nf ' | '

""" Vs 0% 10V T [{ 230X ot |

' |_ : ' ‘\Hﬁ,wf”f”f’
(. Vfa @ 1,040xX10°nf )

!

Vid : 960><1i£f//]

Rio Choloma(midstream)

_ (10, 04kd)
Vi T 970X 100 nt
“Vie ¢+ 150% 10 of

L

(_ Vfa : 2,600x10°md )
] _
Ved @ 1,370X 107 nf

Choloma Bridgej Puente Choloma

(_ Vfa T T, 360K10 i )

[ ved : 10X100m |

_—

Vfc : Produced sediment volume from collapsed area
/ Volumen de sedimentos producido por colapsada

Vfe : Eroded sediment volume of the river course
/ Yolumen de sedimentos erosionada en el curse del rio

¥fs : Supplied sediment volume
/ Volumen de sedimentos suministrade(=VfctVfe)

Vfa : Accumuiated sediment volume
/ Volumen de sedimentos acumulado

Vfd : Sediment discharge volume _
/ Yolumen de descarge de sedimentos(=Vfs+Vfd)

(ki) : Mountain slope area / Area de montafiosa

FIG. D.2.3 SEDIMENT BALANCE AT THE RIO CHOLOMA BASIN (1974 FLOOD)

b-100 | B/ [[CEN



Y e 3 T

- SeoIs® SBOIJRIZ030] 8p uoTOR}eIdisjul -
- 'u0T3e331dI9jUT-0104yd TRTISE WOIJ -

TRTARLY |
oOTUBQY Jp $03IsCdaq sy1sodeq uey

5115003 804 STQa(
*3U0) [EIARTTY

RYRURTEAY 2P $01}5043(
‘TRIAN(Y OUOH

mwﬂmonom
ajuomel] 9p sorisedag 4 pniel v yyw| juowperd pu® SAiR]

5060
vze1zs) op sojtsodaq BRSS! s1rsodeg a0Eils)

59150890 Dag-I2ATY

oty 18P oY) 13 ue su3lsodsg

moﬁwonmaovmmmx- @@ mﬁwouummmms
(seo0y 2p)BIIAT] Pp 2IUSTERZISI( - (8P11s¥00Y)dadiopue]

(ojustEequnlag) osde10o) A Y asde] (0]

YUNIZTT 7 CRaoyT

mhmommm FIEV.LSN ONILSTXH JO NOLLAERISIA (1) +'T7d DId

114 0118)

e SR e, .
IJ" " u. I
o \ RISVE CONVTd OIY .
J =1 e 101020W 18
ﬁ\ o S Jir.f 01337
- Ty S
) 4 Y

i
= i
" W & .1..\
8, %~
- "X |
R <’ re”
..-; , . .\.
. Y
- P
. g
’ - - .\
s 4
. u9sR -
hv&.\\ Teyotued (2P
_-. 0119)
|
-}

/| GEN

D101




(STO0Y BDYRIIST] P 2IUITWRZI]S3Q

si1scde( uey

5315002 a0T4 S11Q3Q

BoURTRAY 5D s017S0dag
: *3U03 TRIARTIY

o
‘Teranty ousy RGP

V ¥ V] s1itsodag

IO AP $OAISOLAE A PATRL |viario JuoEpIT4 pue snjeg

5]
RIBIIG] 3D maﬁmonon.wmwmw s17sodeq 902Iia)

o1y 18P 04397 17 ua Sollsodag <& s11s0dog pag.Jaaly

S0}1S043(] ap SSER- @@ s31s0d9] SSBY
- (P YI%y20y) daasdpuey

(03uaTmeRQENIXa]) O0sLRTC) ‘ﬁ« asdaliog

: i X .
Y . P 4y . . - \\mmhmsmw 01133
S~ rfrous N N N
N / Ny I\-\.\..\ .aful.]..l...nwu.-.l .\.EOHOMOE 1%

S1ISOdIT FTAV.LENN ONLLSIXH 40 NOLLAEMNLSIA (2) +'C°q DL

‘$BaIS® SBOIIRIROlO] ap UoTOR18IdIaIuUT -
uoTielalidrsjur-ojoyd rersom mory -

€ - urseg oouerg ory -

BUY BlUBRS OTY

wuomomm 12
61127

uggpy T

‘01197

OI0ED OIY :

A A _ % ’

.

- .k
_ NISVE,
\\\
&
s

I

D-102




1eLARTY

ooTURQy 8p so}isodag sytsodag uey

eqoueiEAy Bp So3isedeq (1Y FY) satsodeq aolg sTIgeq
“Teranty oue) RAGFHZ] ‘sU0D TRTANTITY

v 7 9| s11sodeg
9jUDETT] 8P S0}1s0dag 4 pniel 44a..,...4 JUOMPaT pue sSnle}

G060
ezesza) op soarsodag |S238| s1isodag soerisy

o1¥ 1°p oyse T U S03Ts0ds( @ s1180dag pag-19aTy

moﬁmoummmwmmmx- @@ mﬁmonmmmmmz
(5700¢ 9p)ellall 2P &IUSINRZIISH( - (5p1Is¥00oy)deslvpue]

{o1usiuequazIag)osde(o) RAf  asderyon
VORIXET 7 GHE9371
~

~

aoneg 19 O.mmwﬁ

AN

-of sL1ag oﬂm//

- UISBg BUY BIUBS OTY -
N

\

P
ooue(g 0T ¥
%

- SesJaee SBOIJeIF0}0] op UOIVEBYLIdIaIUT -
- aoﬂpmumhaumpcw-ovoaa.ﬁ@ﬁhmm woll -

SLISOdHd TIIVISN ONILSIXE 40 NOLLOERLILSIA (©) ¥'2°d "DId

o——

e AR ) ]
we 4 1 0

AR
oumermmHmo

< YPNITA 2RP 0118)
)

NISYS VNV VINVS/OI§'
> . L

‘ Cupgtt [ -
‘euag @] 9p 0TI
. .\...\.@M R

g
-~ ﬂ.f ., . / . .,w

. ) .....rl...\.\...r.l -
N : <A
AN f
AN :

o /;%W.a |
WERLT b ow DL

N\~

.

N 930804 .13 01130

. - 9 ]

- -

?

I

D-103




| S1ISOJHEQ FTHV.LSNN ONLLSIXE 40 NOLLAENILSIA ) v'7°d DI

4 T 0

Seolde se011eI8070] 8p uotoElaIdrajuy
uorielsrdisjur-ojoyd [2Id9® woxg

IGREMET
oy

/
sqqun) o7 01ia) S
; -~

T \..Wu\
R Teranty

e £31LRqY 2 SojIsodag

Sirsodag uey

2YSuRTEAY 2D S03750da( o s3iseda =o{4 STIQa(
‘1etanty ouoy pmw /7] "eUDy Tetanily
V.V V| sarsodag
qdﬂdd uowpard pue stjeg

djuclery sp sojrsedag £ pnieg
00
BIBIIB] 2P 5011s0dag mmmw s11sodasg eveila)

oIy [P o423 [d ua so3rsodeg S1156d3q pag-Isaly

4]

moﬁmoaunovmmd:- @@ mﬁmoawmwmmx
{SED0Y IP)RALGIL BP FLUD[WEITTTSAY - (3pI 500y ) doaIopue]

{oluaTwequniseg)oscetoy M4 asgrijoy

I

D- 104



YHYGHYD

SIISOJHA FTEVISNIA ONLLSIXH A0 NOLLNERILSIA () +'2°d "I

.Ie1an Vifiy
letanty Mt

ostuegy ap sojrsodeq fwilis] s1Tsodag uey

iuilfllﬂ Eocﬂmé%woﬁmoama ,wtc% mﬂwonmaaﬁmﬂsmm
v ¢ 4 1 0 1 ‘tenangy ouoy [RAF7) auey terantry

[¥_¥. V| s11s50daq
jucLely 8D soirsedsy 4 priel o JUoUPSYd puB SNIE}

5Q
mzeIIa) 8p sojrsodsg |S535

$31scdag sovIIR]

Wl |
O1§ Top OYDSY ty us S011s0daq | e s1s0da ag-I1aaTy
g 1ep oy a ! ap

80115043 9p SSEH- @@ s}1s50da( ssey
(52004 9p)BIIBTL PP SIUATWRIT]SA] - {3p11sy00y)daaiopue]

(OTURTWRQUNIIB) 0sdRTo] Qs ssdeion
VONIXTT /7 aNIYET

- Seelse sBOIJBIZ010] ap U0ToB15IdI93UT -
- Uorleisldislur-ojoyd [erise wmworj -

By

AN N A ~

f,..\
. ./,
- NISYE VHOIoHD ory™

hy._.

TN,
;

B/ GAN

D-105




ANOZ IDYVHISIA
AN'Y NOLLNEIALSIA S1ISOdId TIVISNA 40 WVHOVIA AYOLYNVTIIXE 7T ‘Ol

014 9P 0S8N0 (op 0BIB] O B S8IGEISOUT $037s0dag
9SINOD JBATI 93 HUOT® $1150d6p STQRASTf : noj
0T 18P oUdS] [@ ud sSa]qe3IsauUr Soq1s0dag

S11s0dep peqiaata 9[qeISUp) : nqp
S1USUIOTISIUE CPRGUAIISD BSIE Jap S93lUSlSIXS S21QRISeUI SO[ENPISAI sol1sodeg
BoIe pasdel(oo 1sed jo BUTISIXD S31s50dep Siqeisun [enprsey : naj

2UDISTXS OTI 9P 0SIN) : ISINOD IBATI BUTISIXY
. o011 18P wJIopR[ °p fjusipued ] US GjUSTERGUNIIS(
B8407S YUBQ JRATI FO esdelio)

-

no A

1BTAN® 0UOD 3p sol1s0deg
IBIARTZ 0OTURGR 3P sojisodeq n 9 . s3150d8p BUOD [BIAM[IV

$31150d9p uwy TelanyTy

pnIel} 2p sozrsodag
BZIBIIOY 8D sojisodag < $11s0dap snyeg

g3r1 sodap 20vIIGY

NIGEN

D - 166




V1=S.ediment vield of expanding collapsed area

Produccion de sedimentos de areas derrumbadas en expansion

V1=Sedirent yield of newly collapsed area
Produccion de sedimento de nueva area derrumbada

V 2=Residual collapsed sediment yield of existing past collapsed area
Produccion de sedimentos residuales existontes debide a areas derrumbadas anteriormente

V3=Sedinent yield of surrounding riverbed area

Produccion de sedimentos alrededor en el area de lecho del rio

V4=8ediment yield due te river bank erosion,

Produccion de sedimentos ‘debido a la erosion de la ribera del rio
V10=design sediment yield / Produccion de sedimentos de disefio(=VI1+V2tV3+V4)

FIG. D.3.1 EXPLANATORY DIAGRAM QF DESIGN SEDIMENT YIELD
LEGEND / LEYENDA
« mmmes FLOOD OF RETURN PERIGD.]/I(MINOR CHANNEL)
----- PEAK FLOOD AT NATHURAL CHANNEL
10}
ol PEAK FLOOD AT PROTECTION WORKS
8;
R LA A -
P @=6__ ___ =8
P 1 B =5
al _——a=A
] SR e S e=3
5 a= 2
(1)_ Drainage Area / Area de Cuenca
t i L ). L 1 ] L i e | 1 P 1
e 0 1 2 510 20 50 100 200 500 Oar)

FLOOD .OF RE’I‘URH PERIOD l/l(MINOR CHANNEL) / PERIODO DE RETORNO DEL FLUJO l/l((,ANAL HENOR)

_PRAK FLOOD AT NATURAL CHANNEL / PLUJO MAXTMO EN CANAL NATURAL .
PEAK FLOOD AT PROTECTION WORKS / FLUJO MAXIMO EN TRABAJOS DE PROTECCION

FIG. D.3.2

DRAINAGE AREA - COEFFICIENT ¢ OF REGIME THEORY
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BEFORE FLOODS
ANTES DE LA INUNDACION

Unstable deposits along

Depositos inestables a lo largo® \°oa° R :
w08 the river courseg

del curso del rio 250

DUARING FLOODS
DURANTE LA INUNDACION

= Flood _
< Inundacion
_____ - . - -
Descarga . o - Discharge

AFTER FLOODS ,
DESPUES DE LA INUNDACION

" 4
-4y Accumulated sediments

Py

N0

S LW T B e e A

Sedimentos acumulados

EXPLANATORY DIAGRAM OF NATURALLY CONTROLLED SEDIMENT
DISCHARGE

FIG. D.3.3
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CHECK DAM

o) \
o 0-\. f
2 No W2

o s
Y D‘-o 3
o [N
o N6 i
o . k o . fe
. (S I .
o\ P 0 ST e gD SiTe 0l
[ 1 e L -
S0 - A d!o..‘o".(—?c‘b o9
N Y 3

B2 (L1BD)

h : Effective dam height / Altura efectiva de presa
B! : Riverbed width / Anchura del lecho del rio :
B2 : Average width of sedimentation area / Anchura promedio de la area de sedimentacion
dl : Thickness of riverbed deposits / Espesor de sedimentos en del cauce del rio
d2 : Thickness of sediments at river bank slope / Espesor de sedimentos en la ribera del Rio
1/N : Riverbed gradient / Inclinacion del cauce del rio
Le : Length of sedimentation area / Longitud de area de sedimentacion(=2XNXh)

| ’ 7

Vel : Sediment trap capacity (=NxB2xh2)
Capacidad de la trampa de sedimentos

VeZ :- Contorolled sediment discharge capability(0. 1xVel)
Capacidad de descarga de sedimentos controlada

Yr : Sediment discharge suppression capability(=LcX(hXxd2+BLlxdl))
Capacidad de descarga de sedimentos represiroe

Ve24Vr : Volume of facility effectiveness

Volumen de capacidad efectiva por instalacion

Dasign controlled gradient / Disefio de la gradiente controlada

. Gradient of the original riverbed / Gradiente del lecho original
Design gradient of accumulated sediments / Disefio del gradiente de sedimentos acumulada

F1G. D.3.4 EXPLANATORY DIAGRAM QF VC1, VC2 AND VR

- [EN



CHECK DAM / PRESA DE RETENCION

Hain Dam
_._\__ i"eSt Le . . I,
‘F&H‘ ﬂgth ) Crown ¥idth ¥ing
T Secondary Dam , ) )
Spillway Thickness £ Sub Dam g
ing #ing Cres _
"-Iizzigczzzl::l-.N I ¥ing
.o 1 ene :
Secondary Dam , o vay Fig 4 Water Cushion
Sub Dam - , W_____gﬁ e _ . )
. . - —{::Irﬂ:] ] P Main Body
Fing ' /’”’?——’ ' i ‘Bottom
N N
Bed Pr@t?Cti°“ : ; Duplicated Height

Distance between Main Dam

Vorks and Secondary Dam

of Main Dam and
Secondary Dam

Vertical ¥all

s Ving
Bed Protectionf
Yorks l Front Apron
5 ST TS 5
e RIS Height of Dan
Main Body '

Thickness of

Distance between Main Dam Front Apron

and Secondary Dam

Bed Protection Works ! Trabajos de Proteccion del Leacho

Bottom : Base

Crest Length : Longitud de Cresta

Crown Width : Anchos de Corona _
Distance betwsen Main Dam and Sub Dam : Distancia entre Presa Principal y Presa Sacundaria,
puplicated Height of Main Dam and Secondary Dam : Altura Duplicada de Presa :
Falling Water Cusion Works : Trabajos de Almohadon para Agua de Caida

Front Apron : Disipador de Bnergia{Delantal)

Height of Dam: Altora de la Presa

Hain Dam : Presa Principal

Main Body : Cuerpo Principal .

Secondary Dam(Sub Dam) : Presa Secundaria(Contra Presa)

Side Wall : Pared de Proteccion

Spillway : Vertedero

Spillway Width : Ancho de Vertedero

Thickness of Front Apron : Espesor del Delantal bisipador

Thickness of Wing Crest : Espesor de la Cresta(Manga)

Vertical Wall : Pared Vertical

Water Cushion : Almohadon da Agua

Wing : Ala(Manga)

FIG. D.3.5 ~ BASIC FORM OF CHECK DAM (SABO DAM)
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FIG. D.3.6

P L AN s [

L3 e v e

[
L a0 ¢ LCG #1100 L2 W
| MR LS B

E..M:i;? T
]

*‘a

SOV DER WITH RGN
TSI L
AOGE 1 28R b ] B
N
TR B-B SECT1O0ON
SFCp BRp
I¥PE 9 Gt
TR T

PROPOSED BASIC DESIGN OF CONSOLIDATION WORKS USING GABION

l 5m

+- ypsirean downstream —

. I'm
Fire Cylinder

FIG. D.3.7

PROPOSED BASIC DESIGN OF TRAINING LEVEE (DEBRIS CONTROL LEVEE)

NN



(RIO CHOLOMA)

[ PRIORITY )

Al B[]

High -

— Low

FIG. D.3.8 (1) LOCATION OF EROSION CONTROL FACILITY AND PRIORITY SEQUENCE

LEGENDO / LEYENDA

CHECK (SABO) DAM (EXISTENG) ~WA PRESA DE RETENCIGN (SABO)

{EXISTENTES)

. CHECK (SAED) DAM {PLAM) U™ PHESA DE RETENCION (SARD)
(PROPUESTA)
FATER INAXE ~~ TOMA DE wvain

CHANEL ¥ORKS (PLAK) o™, TRABAJGS EN EL CANAL
(PROPUESTOS)

CONSOLIDATION YORES @ @@ TRABATOS DB CONSOLIDACION
{PLAN) {PROPUESTOS)

ERATNING LEVEE ™ ™ S)I0UE DE GUIA
PN (PROPUESTOS)
ENBANKENT (EXISTING) *,%,e, BORDS (SXISTENTES)
SUB-CONTROL POINT @ PUNTGS DE SUB-CONTROL

BESTGN CONTROL FOINT ‘ PUNTO DB CONEROL DE BISERO
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1 e

b T
'75 N Rio Chiquito
Lopay WL\

‘\' '}'*-..,._,/ ‘. S K ':: ‘ . \..i'f‘j’ o

Rio Blanco

o 1 2 ke LEGENDD / LEYENDA
i X N | ]
. CHECK {(SABO} DAM {(EXISTING) ~WME™ PRESA DE RETENCION (SABO)
(EXISTENTES)
. CHECK (SABO) DAM (PLAN) (T~ PRESA DB RETENCION (SABD)
(PROPUESTA)
. WATER INAKE ™ TOMA DB AsUA
{ PRIORITY 1
Eﬂ CHAZL ¥ORKS (PLAN) w7, TRABAJUS EN EL CANAL
: (PROPUESTOS)
High « — Low

CONSCLIDATION ¥0RKS @@ @ TRABAJOS DE CONSOLIDACION
{PLAN) (PROPUESTOS)

TRAINENG LEYEE @ ™= =DIQUE DE GUIA
(PLAX) (PROPUESTOS)

ENDARYHENT (BXISTING) *, v, BORDIS (EXISTENVES)

SYA-CONTROL POINT @ PUNTOS DE SUB-CONTROL

DESIGH CONTROL POINT ‘ PUNTC DR CONTROL DE DISERO

"FIG. D.3.8 (2) LOCATION OF EROSION CONTROL FACILITY AND PRIORITY SEQUENCE
(RIO BLANCO)

N[N



L N

g

Rio Santa Ana

FIG. D.3.8 (3) LOCATION OF EROSION CONTROL FACILITY AND PRIORITY SEQUENCE
(RIO SANTA ANA)

Rio Piedras

LEGBNDO / LEYEHPA

CHECK (SABG) DAN (EXISTING) “WI~ PRESA DS RETENCIGH (SABD)
(RXISTENTES)

. (HECK {5AB0) DAY (PLAN) ~TTJ™ PRESA DB RETENCION (SA50)
(FROFUESTA)

o 1 £ TATER IRARE TOMA DE Aca
m‘__.k:h - ,f_:_:m

CHANEL BORRS (FLAM} v, TRABAJOS BN EL CANAL
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FIG. D.4.1 () POTENTIAL DEBRIS FLOW HAZARD AREA
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1.

1.1

‘SEDIMENTOL(.)GICAL STUDY IN THE MASTER PLAN STUDY

STAGE

General

In the Study area, there are three major tributaries and several other small tributaries of
the Rio Chamelecon. The major tributaries are the Rio Choloma(catchment area 106.89
km? ), the Rio Blanco{catchment area 190.24 km?2) and the Rio E! Sauce (catchment
area 118.33 km?2). The quantitiés of sediment disch'arge of these rivers are informed to
be very large. The sediment deposition can be observed especially in the midstream
and downstream reaches of these rivers and this also causes the sediment problems
including aggradation of river bed and reducing the flood discharge capacity.

On the contrary, in the midstream reach of the Rio Blanco, degradation of the river bed
can be observed. By this degradation of the river bed, the footing and the wooden pile
of the foundation of the Railway Bridge have been exposed above the river bed and the
Railway Bridge is becoming to be in a dangerous condition. This degradation seems to
be caused by the excessive sand taking in the midstream reach of the Rio Blanco. This
kind of degradation of the river bed also generally causes the sediment problem such as
the collapse of foundation of revetment of river banks as well as collapse of foundation
of river structures including bridge.

Hence, for the stabilization of river channel, it is necessary to keep the dynamic
equilibrium condition of sediment discharge of the channel which means the balance of
sediment inflow into the upstream sections of the channel and the sediment outflow
from the downstream sections of the channel through the river course from the
upstream reach to the downstream reach,

Considering the above sediment problems, the purpose of the sedimentological study in
this supporting report is composed of following items ;

(1)  For the present condition of the rivers of the study area including the Rio
Choloma, the Rio Blanco and the Rio El Sauce,

a) To estimate the sediment discharge capacity of the present rivers of the
Study area,
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b) Toevaluate the tendc.ncy'of aggradation and dcgradatibn of the river bed
of the present rivers, -

¢} Toevaluate the sediment discharge balance in terms of the stabilization of
the channels of the present rivers,

(2)  For the future condition of the rivers of the study area including the Rio
Choloma, the Rio Blanco and the Rio El Saubc,

a) To ésﬁimaﬁe the sedimenf discharge capacity of the future rivers of the
Study area,

b) Toevaluate the sediment discharge balance in terms of the stabilization of
the channels of the future rivers,

¢) To find the ap’prop'riatez design of future river cross sections and
iongltudmal profile in the aspect of stablhzanon of the channels
considering also the flood control.

History of Sediment Flow Condition of the Rivers

In this chapter, recent history of sediment flow conditions such as deposition of sand,
aggradation or degradation of river bed of the rivers in the Study area including the Rio
Choloma, the Rio Blanco and the Rio El Sauce is described. |

The Rio Choloma

By the hurricane "Fifi" in September 1974, the largest debris flow among the records
was occurred. By this debris flow, a huge quantity of sediment was deposited along
the river course. The depth of the deposition of the sediment by this debris flow is
estimated to be between 0.5 and 3.0 m in the upstream reach between the road bridge
and the junction of the Rio Choloma with the Rio La Jutosa (dzstance about 5 km) and
between 0.5 m and 1.0 m in the downstream reach of the road bridge (distance about 7
km).
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After "Fifi", in order to improve the flood condition of the downstream area of the Rio
Choloma, the Canal San Roque and the Canal San Rogque-Cuabanos were constructed
in 1977 and 1978. The Rio Choloma joints with the Canal San Roque and flows into
the Rio Chamelecon first through the Canal San Roque-Cuabanos and second through
‘the under-constructed Canal Copen-Higuero-Cunabanos. Furthermore, SECOPT
conducted the dredging in the downstream reach from the road bridge of the Rio
Choloma in 1979 to ensure the flood flow capacity.

In spite of these river improvements relating to the Rio Choloma, as the quaatity of the
sediment discharge from the upstream reach of the Rio Choloma has been very large,
- sediment deposition and aggradation of the river bed have been occurred until now.

" One of the evidence of the sediment deposition and aggradation can be found at the
most downstream reach of the Canal San Roque-Cuabanos of about 700 m length
which is the connection reach of the Canal San Roque-Cuabanos with the Canal Copen-
Higuero-Cuabanos as shown in Fig. E.1.1. In this reach, the Comision Ejecutiva Valle
de Sula (Commission of the Sula Valley) conducted the river dredging of the existing
channel of the Canal San Roque-Cuabanos (about 200 m) and excavating the new cut-

~ off channel between the original channel of the Canal San Roque-Cuabanos and the
Canal Copen-Higﬁerd-Cuabanos {about 500 m} in 1992. The sediment deposition and
aggradation of the river bed of about 1.0 m to 2.0 m can be observed by this figure.
This sediment deposition is included in the sediment deposiﬁon between 1977 and
1992.

1.2,2 The Rio Blanco

'By the hurricane "Fifi" in September 1974, the largest debris flow among the records
also occurred in the Rio Blanco. By this debris flow, a huge quantity of sediment was
deposited along the river course. The depth of the deposition of the sediment by this
debris flow is estimated to be about 1.0 m to 3.0 m in the upstream reach between the
Road Bridge and the most upstream portions of the alluvial fans of the Rio del Zapotal
and the Rio ds Armehta (distance about 4 to 5 km) and about 1.0 m to 0.2 m in the
downstream reach from the Road Bridge (distance about 3 km).

After "Fifi", river improvement of the Rio Blanco was conducted in 1978 by SECOPT
and Municipality of San Pedro Sula based on the flood control study of Sir William
Halcrow & Partners in 1975, By this river improvement, excavation of the river bed of
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which the depth was about 2.0 m 10 3.0 m in the dowastream reach and about 3.0 m
and 4,0 m in the upstream reach was conducted as well as the widening and diking of
the channel. : ' '

In spite of above river improﬁe:rnent,_as_-the Quantity of sediment dischafgefrom the
upstream reach as well as from the large quantity of sediment deposition made by the
debris flow of "Fifi" had been large, aggradation of the river bed about 2.0 to 3.0 m
was observed at the Road Bridge in around 1980. )

On the contrary, degradation of the river béd_by the excessive sand taking for

construction maiei‘ia_ls can be observed in the midstream reach in 1.992, and this causes

a structural problem to both the Railway Bridge and the Road Bridge as described in

Section 1.1. The depth of the degradation at the Railway Bridge is estimated to be
more than 2.0 m, | ' |

1.2.3 The Rio EI Sauce

1.3

Even by the hurricane " Fifi" in September 1974, large debris flow like the debris flow
of the Rio Choloma and the Rio Blanco did not occur in the Rio El Sauce and its
tributaries of the Rio Santa Ana/Rio Bermejo and the Rio Piedras. But the sediment
deposition can be estimated to be about 2.0 m in the downstream reach of the Ric Santa
Ana/Rio Bermejo according to the'present trace of sediment deposition made in 1974.

After " Fifi", river improvement of the Rio El Sauce, the Rio Santa Ana/Rio Bermejo
and the Rio Piedras was conducted by Municipality of San Pedro Sula and SECOPT in
1976 and 1977. By this river improvement, excavation of the river bed about 1.0 m to
2.0 mdepth in these rivers were conducted.

The quantity of the aggradation or degradation of the river bed after the above river
improveinent is not clgar untit now.

Present Sediment Flow Condition of the Rivers

In this section, present sediment flow conditions of the rivers in the Study area is

described in terms of pattern of sediment flow of the rivers and the bed materials of the

rivers.
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