- Syphon (Q = 16.0 m%s)

Ll= 62m
L2= 225m
L3= 325m
id= 55m
LS= 350m
L6_= 189m

)

?

E

)

¥

b3

hp =
hp =
hp =
hp =
hp =
hp =

- Tunnel (Q = 16.0 m3/s)

L = 10.7 km (¥ = 1/1,500)

13m
38 m
47 m
Tm
I0m
20m

B=H = 2.9;ﬁ, Concrete box cﬁlvert)
(D = 3,200 mm concrete pipe)

( ~do - )

(B = H=2.9 m, Concrete box culvert)

« ~do - | )
A« -do - )

D = 3.5 m (Standard horse-shoe (2R) section, free fiow type)

(3 Poza Honda-Mancha Grande river water lransba.éin scheme

- Tunne! (Q =4.0 m_3/s)

L=39km

D =25 m (Standard horse-shoe (2R) section, free ﬂosﬁ type)

Based on the results of field invesiigation and geological tests, loc.fcition. of Severino
pumping station and head tank, and routes of open channel, syphons and three (3) tunnels

were revised.

3.1.2 Economic slopes of tunnel and open channel .

Economic slopes of tunnel and open channel for the W_ater .transbaéin scheme
"Esperanza (Severino) — Poza Honda dam" were studied. Through the cost comparative stddy,
tunnel slope of 1/1,500 and open channel slope of 1/3;0{)0 were judged most economical (See
Fig. 1.24). Therefore, tunnel slope of 1/1,500 was adoptéd for other water transbasin
schemes; "Daule Peripa — Esperanza” and "Poza Honda — Mancha Grande river" as a

economical slope.
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3.2 Hydraulic Design
3.2.1 Basic factors for hydraulic design
(1) Design discharge and slope

In the former part of the Phase II Study, more detailed water bajance study was made
and the design discharges of the both water transbasin schemes below were determined.

a)  Hsperanza dam (Severino) - Poza Honda

Water transbasin scheme 16.0 m3/s
b) Poza Honda - Mancha Grande River
Water transbasin scheme 4,0 m3fs

¢)  Daule Peripa - Esperanza :
~ Water transbasin scheme S 18 mdfs

Design slopes of the open channel and tunnel were determined in the economic view
point mentioned previously.

- Open channel L I=1/3,000
- Tunnel 1=1/1,500

(2) - Flow formula

The Manning formula was used for hydraulic calculation of the flow for the water
transbasin schemes.

Q=AV=A 1 R23 112

n
Where, = design discharge (m3/s)

Q

A =" flow area (m?2)

V = mean flow velocity (r/s)

h = roughness coefficient |
. concrete : 0.015, steel : 0.012

hydraulic radius (m)

=
T,

I = hydraulic gradient -
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(3) Allowable flow velocities

Minimum allowable velogity

Minimum allowable velocity is generally determined not to produce sand deposit and
water weeds.

- Open channel ........ 0.5-09 m/s
- Syphon ............... more than 1.5 times of the velocity in open channel

Maximum allowable velocity

Maximum allowable velocity is experimentally determined depending upon the
applicable different types of materials used for the water transbasin scheme.

- Thin concrete (approx. 10 cm).......oiviiniiiivinnns 1.5 m/fs
- Thick concrete (approx. 18 cm}........ocoviviiinenen 3.0 m/s
- Precast CONCrete PIPe ..vveivvveiiiiiiniineeaenannes 2.5 m/s
= SteelPipe «.ovveviii 5.0 m/s

3.2.2 Hydraulic cross section
(1)  Tunnel

Standard horse-shoe type (2r) is normally adopted for free flow type. Radius of tunnel
can be calculated by the following formula, which is transformed from the Manning formula.

(. Qn
r= (11 2 abzzs) e

Where, r =radius of tunnel (m)
a = coefficient for ¢calculation of cross sectional flow area
b = coefficient for calculation of hydraulic radius

Design water depth in tunnel is generally determined as follows:

h=08D
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Where, h = design water depth (m)
D = diameter of tunnel (m)

Minimum diameter of tunnel is to be 2.5 m in view of construction and maintenance.
Open channel

Trapezoidal type of open channel with a side slope of 1 to 1.5 was adoptéd. B/h ratio

was determined at 1.0 taking into account the suitable hydraulic characteristic and topographic

condition in hilly area. Free board is to be 0.3 m for the design discharge of 16.0 m3/s.

3

Transitions

Transitions classified into the following two (2) types are required to minimize head

losses due to change in flow section among the head tank, open channel, syphon and tunnel.

Open transition (O.T)

Required length of open transition between op_én channel and syphon, and between
open channel and tunnel can be calculated by the following equation:

required length of open transition (m)

water surface width in closed transition {m)

L

B :  water surface width in open channel (m)

b

9 angle of contraction (generally less than 10°)

20 m in length of open transition was designed based on the equation above in the basic
design stage.

! ition (C.T

In case of horseshoe section, the length of closed transition is determined as it
approximately equals to the diameter of tunnel. 5 m in length of closed transition was

considered in the basic design stage.
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3.2.3 Hydraulic calcunlation

| Following head losses shall be considered in principle.' Other head losses due to
transhrack, pier and etc. were considered neglectible in this study. ‘

(O Head loss due to friction
2) Head loss due to inflow or outfiow
(3)  Head loss due to change of canal lsection

The head loss due to channel_ curve is generally neglected. The change of the water
level is expressed using the Bernoullis' formula as follows:
& Vz_l)

dh=21-22=2hi+(7g~- -

Where, Shi : Total head loss (m) |
V1 : Velocity in the upstream section (m/s)
Vy @ Velocity in the downstream section (m/s)
Z; : Waterlevelin the upstream section (m)
Zp : Water level the downstream section (m)
dh : Diffe:énce in water level between the upstream and downstream
sections (m)

If the channel sections are nearly uniform or change gradually and continuously in a
certain distance, the head loss can be considered to be only friction one. In this case the fall in
the water surface due to friction will be equal to the channel bed slope,

(N Head loss due to friction

The calculation of head loss due to friction is made using the Manning formula as

shown below:
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2 2 ") 2vyq2 2,2
he =2 2L Rﬁ??i A" R24I;32 Agl “?}z‘ (“;’{l'lfsl + nézx?? ) L

Where, Q : Discharge (m3/s)

hf : Head loss due to friction (m)

R Hydraulic radius (m)

v Mean velocity '(fﬁ/s) _

A @ Cross section area of flow (n?)

L Distance calcuiafed (m)

n Coefficient roughness

Numbers attached to R, A., n,. V denote the Section 1 and 2 respectively.
(2) Head loss dug to inflow or outflow and change of water level
@  Inflow
The head loss and_(:hange' of water level due to inflow are generally calculated

by the following formula in case of hydrostatic surface in which the velocity of inflow
cannot be neglected.

V2
hen =fe T
| V2
dhen =hen + 75
Where, hen : Head loss due to inflow (m)
dhen : Change of water level (m)
V  : Mean velocity after inflow (m/s)
g © Acceleration of gravity (m/s?)
fe : Coefficient of head loss due to inflow

Head loss and change of water levels due to outflow are generally calculated as follows:
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V2
hoy =fo 2

hou+ 55

dh(}u

Where,

Head loss due to outflow '(mj

: Change of water level (m)
:  Mean velocity beforv_a outflow (m/s)

Acceleration of gravity (m/s2)

. Coefficient of head loss due to outflow which is generally taken

to be 1.0 considering that all velocny energxes in the channel are

lost

Head loss and change of water levels due to inflow and outflow between open channel
and syphon was considered at 10% of friction loss in the basic desrgn stage. Head loss and

change of water levels for others were judged neglectible.

(3)  Head loss and change of water level due to change of channel section

Head loss and change of water level due to change of the channel Sectidn are generally

calculated as follows:

(a) Gradual contraction

2
hge=he +hf=fge (gé V2g ) Im L.

dhge = hge + (‘g V21g ) N

Where, hgc Head loss due to gradual contraction (m)
he Head loss due to gradual contraction of transition {m)
hf :  Head loss due to friction in transition (m)
dhge :  Change of water level (m) .
Vi :  Mean velocity before gradual contraction (my/s)
Va Mean velocity after gfadual contraction (m/s)
g Acceleration of gravity (m/s2)
Im Mean hydraulic gradient in ength of transition L
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I1+1o

Im = 2
I :  Hydrauli¢ gi'a(liem: before transition
I :  MHydraulic gradient after transition
L : Length of transition
fgc 1 Coefficient of head loss due to gradual contraction
B-b
L= 5 cot 6

Where, L Length of an open transition {m)

B ;. Water surface of an open channel (m)

b Water surface of a closed transition, culvert or flume (in) .
0

Angle of contraction ( °) (generally less than 107)

The head loss due to gradual contraction normally increases sharply as the angle of
transition increases more than 12°30'. In this basic design around 10° of the angle transition
was employed, thelefore the head loss due to gradual contraction was judged neglecnble The
results of hydraulic calculation is presented in Table 1. 9,

3.3 Basic Design

3.3.1 Esperanza dam (Se_ve_rino) - Poza Honda dam water transbasin
~ - scheme -

(1) Severino pﬁ_mping station .

- Geoiogical c_ondition closed to 'th_e'pumping station is good. Relatively hard sandstone,
class CL - CM dutcfdps in the backside of the proposed pumping station site can be observed.
Although some boulder layer overlies near the riverside, foundation of the structure is easily
placed on the fresh rock layer. Uncompressive strength and permeability are 130 kg/cm? and 1
x 10-5 cmysec, respectively. |
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General feature of Severino pumping station is presented below.

Item Unit Feature

Total Discharge m/s 16.0
Nos. of Pump Planned Nos. 5
Nos. of Standby Pump Nos. 1
Discharge of 1 Pump m3/min 192

m3fsec 3.2
Length of Pipeline m 250
Lane - 2
Diameter of Pipeline mm 2,100
Total head m 76

Type of Pump - Double Section

' Volute Type
Ds | mm 1,100
Dd mm ' : 750
Motor kw | 3,400
Pole ' 14
Voltage 6,400
Hz 60

Basic design of the water transbasin scheme "Esperanza Dam (Severino) — Poza Honda
Dam" is pmsen“t'ed in Fig. 1.25. Basic design of Severino pumping station, intake scheme and
single line diagram for the pumping station are shown in Fig. 1.26, 1.27 and 1.28. Qutdoor
equipment was planned to locate in the hilly area closed to the pumping station as shown in
Fig. 1.29 (See Fig. 1.25). Electric power for the pumping station will be supplied from the
Daule Peripa Dam, which will have a capacity of 130 MW in near future. Route map of the
138 kV transmission line is illustrated in Fig. L.30. Access road with an effective width of 6
m is shown in Fig. 1.31. B ’

(2)  Open channel and syphon (See Fig. 1.32, 133 and 1.34)

Geological type in the open channel formation consist of colluvial decomposed soil
(heavily weathered mudstone) and weathered rock layer. As a result of test pitting and geo-
surface inspection, this soil layer have approximately 4 m to 5 m in thickness and gradually
transferred into weathered rock layer.
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General features of engineering properties of the soil obtained from the soil mechanical

tests are shown as follows;

(@)

(b)

(c)

(d)

(&)

®

The soil is- classified into CH and MH (Clay-silt) based on the unified soil
classification.

There is a possiblity of expansive soil from the view point of shrinkage and swelling
factor in some places. From the results of PVC (Potential Volume Change) factor and
swelling test, some countermeasures such as replacing of swelling soil with non
swelling soil will be needed.

Weathered rock layer underlying below the clay-silt layer is firm enough for the
foundation of the open channel. .

The silt and clay are not suitable for embankment material because severe shrinkage are
expected. However, weathered rock and tunnel excavation rock are useful for
embankment.

Silt and clay show the permeability coefficient of some 1 x 109 cmy/sec to 1 x 107
cmysec, therefore, no seepage can be expected from the open channel.

As for syphon site, the results of standard penetration test and laboratory test of
borehole (B2) were referred. The N-value goes from 7 to 25 in the alluvial layer of

9 m. The permeability is quite high (k = 3.7 x 10-3 cm/sec).

From the results of these above, concrete lining with a fabric mesh for the open channel

was designed.

Lining thickness........ccocoieeninnnnnnn.. 16 em

Side SIoPe ..uvvvieiieiiiiei e 1:1.5
Bottom width (Bl..oovieviiiiiarinnnnnns 2.2 m (B = h; water depth)

Height (H)....ooooiirmmininniinni 2.5 m (0.3 m for free board)

Then, inspection road with an effective width of 3.5 m and side drain were also

planned. Besides, the folloiving three (3) types of foundation treatment were considered.

Typel .ococoennis Replacement _with a'selec'ted filter mateiral (15 cm), if weathered
rock line is above the open channel formation
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Typell............ Replacement with a selected filter material (15 cm) and excavated
tunnel fragments (35 cm), if weathered rock line is slightly below
the open channel formation, and set of geotextile mat in the base

Type IIl........... Replacement with a selected filter mateiral (30 cm) and excavated
tunnel fragments (90 cm), if weathered rock line is below the open
channel formation, and set of geotextile mat in the base

As for the design of syphons, box culvert in case that water drop height is lower than
20 m, and concrete pipe type in case that the height above is higher than 20 m were adopted in
the basic design.

(3)  Tunnel

The tunnel with a 3.5 m diameter and 10.7 km length was planned. Tunnel route is
located in the mountainous area from 200 m to 400 m in elevation. Rock type is composed of
mainly mudstone in the tunnel formation, however, colluvial and weathered mudstone (soil
layer) of 10 to 20 m in thickness cover the ground surface in the portal portion. Rock
classification and main engineering properties are shown as follows:

Engineering Properties Portal portion Inner part of tunnel
Rock type Colluvial Sandy mudstone
Rock class | D (soil) CL (soft rock)
P wave velocity Vp (km/sec) 1.5 2.1-23
Unit weight ¥ (g/cm?) 1.7 2.1
Uncenfined compressive strength 10-20 60 - 100

qu (kgf/cm?2)

Static elastic modulus Es (kgf/cm?) 2,000 10,600 - 12,000
Permeability coefficient  k (cm/sec) 1x103-1x104 1x 103

The sandy mudstone shows soft solidity to some extent, but massive and rarely
cracked. As a result of rock test, unconfined compressive strength (qu) is relatively small
contrary 1o the appearance of solidity (30 kg/cm?) in minimum, (60 kg/cm?) on average. Since
this core sample was obtained in the portal portion (overburden 30 m in thickness), the value olf
qu can be expected to increase in the inner part of the tunnel (assumed to be 150 kg/cm?2),
Water flow by tunnel excavation seems to be a little based on the permeability coefficient
(k =1 x 10-3 cm/sec).
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From the results above, New Austrian Tunnelling Method (NATM) was considered
most suitable for this site. Load header was planned for tunnel excavation. After the
excavation, shotcrete with a wiremesh will be worked out. Then, several rockbolts are to be
driven. Lastly, concrete lining with a 30 cm thickness for whole stretches and H-steel support
for colluvial and weathered rock zone was designed. Besides, three (3) drain holes were
planned for water pressure in this stage.

Following four (4) types of the tunnel sections were planned in consideration of the
rock conditions in the tunnel (See Fig. 1.25).

Type I Type 1l Type Il Type IV
Section Inner Part Inner Part Inner Part Portal &
) Fractured Zone
Rock Condition Fresh Soft A little bit Colluviat and
weathered weathered
Distance (m) 4,500 4,500 1,300 350
Shotcrete (cmy) 10 10 15 15
Wire Mesh 632x100x100 ¢32x100x100 @32x100x100 ¢3.2x100x 100
Rock bolt 622 x aNOS x am 599 4 gNOS oM 520 5 gNOS x oM 192 x gNOS § pm
(1.2 m pitch) (1.2 m pitch) (1.2 m pitch) (1.2 m pitch)
Concrete lining {cr) 30 30 30 30
{w/o R. bar) (w/o R. bar) {w/ single R. bar) (w/ double R. bar)
H-steel Support - - Hi125@ 1.2m H125 @ 1.2™
Drain Hole 550 x3N0S x 15m 550 x3Nos x 1.5m 50 x 3NOS x [ SM g 50 x 3NOs x 1 5m

As for tunnel work adit which is planned mainly due to save a construction time,
two(2) tunnels having shapes of circular with a diameter of 4.0 m in upper portion and
rectangular with a length of 4.0 m in lower portion were planned. One is located in the outlet
portion, which has a length of 500 m and the other is located at about 7.3 km point from the
outlet, which has a length of 630 m and is connected from Rio Pata de Pajaro. Type II and
type Il were adopted for this tunnel work adit.

(4) Tunnel inlet and outlet

There is no special structure in the tunnel inlet portion. Type of structure is gradually
changed from the open channel to tunnel in the transit section having a 20 m length.
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In the outlet portion, controlled gate due to fluctuation of water level in the Poza Honda
reservoir was designed. From the results of reservoir operation study (See Annex - F), the
gate was planned to close when the reservoir water fevel is higher than EIL., 102.50 m (See
Fig. 1.35).

3.3,2 Poza Honda -~ Mancha Grande river water transbasin scheme
(N Tunnel

The tunnel with a 2.5 m in diameter and 3.9 km in length was planned. Tunnel route is
located in the steep mountainous area from 200 m to 400 m in elevation, however, topographic
condition around the portal portion (both inlet and outlet) shows gentle slope where the
colluvial deposit (landslide-like talus) and heavily weathered rock layer cover the ground
surface.

From the results of seismic refraction survey and boring, geological composition in the
tunnel formation is divided into two (2) kinds, (1) colluvium or weathered mudstone in the
portal portion and (2) mudstone in the inner part of the tunnel as follows:

Engineering Properties %%”;l Eloféltllggl Inner part of tunnel
Rock type Colluvial Mudstone
weathered rock
Rock class D CL
P wave velocity _ Vp (km/sec) 1.5 21-23
Unit weight v (gfem3) 1.7 - 21
Unconfined compressive strength 10-20 60 - 100
qu (kgf/cm?)
Static elastic modulus Es (kgf/cm?) 2,000 10,000 - 12,000
Permeability coefficient K (c_mfsec) I x 104 1x 105

The mudstone in the inner part of the tunnel shows crackless feature and large scale of
fractured zone is not found, although minor shearing zone is seen locally. Since permeability
is small, water flow by tunnel excavation will be a little.

From the results above, same method (NATM) was applied in this tunnel route.

Following four (4) types of the tunnel sections were designed in consideration of the rock
conditions in the tunnel (See Fig. 1.36).
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Type 1 Type II Type Ul Type IV

Section Inner Part Inner Part Inner Part Portal &
‘ Fractured Zone
Rock Condition : Tresh Soft A ittle bit Colluvial and
weathered wegthered
Distance (m) 1,300 1,300 850 450
Shotcrete {cm) 10 10 ' 15 i5
Wire Mesh | $3.2x100x100 @32x100x100 @3.2x IOO.x 100  $32x100x 100
Rock bolt 622 x 4N05 ¢ 15M 22 x 6MNOS % 1.5M 522 x 6NOS x 1,5M 522 x 6NOS x 1.5M
(1.2 m pitch) (1.2 m pitch) (1.2 m pitch} (1.2 m pitch)
Congcrete lining {cm) 30 - 30 30 30
_ (w/o R. bar) (w/o R. bar) {w/ single K. bar) (w/ double R, bar)
H-steel Support - - Hi125@ 1.2m H125@ 1.2,
Drain Hole 950 %3NOS x 15Mm 550 % 3NOs x 1.5m 450 x 3Nos x 15 g 50 x 3NOS x 1.5™

As for the tunnel work adit, one(1) tunnel having a same size of Severino route
with a length of 350 m was planned in the inlet portion. Access road with an effective width of
6 m is shown in Fig. 131,

(2)  Tunnel inlet and outlet

In the inlet portion, control structure of energy dissipator by sleeve valve was designed
to make a free flow in the tunnel section, because intake water level of Poza Honda reservoir is
fluctuated from EL. 108.50 m (normal water level) to EL. 93.5 m (emergency water level)

through the year (See Fig. L.37).

In the outlet portion, there is no special structure. Tunnel section is gradually changed
to open channel section, and connected with Mancha Grande river.

3.3.3 Daule Peripa — Esperanza dam water transbasin scheme
)] Tunnel
This tunnel was planned from the Conguillo river in the Daule-Peripa reservoir to

Membrillo river in the La Esperanza reservoir. Tunnel length is about 8.3 km and its diameter
was planned at 3.7 m.
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Rock type in the tunnel formation consists of fine sandstone and/or mudstone. In 1986
Brasilian team investigated the geology of tunnel route by borings. From the results of
investigation, main engineering properties were obtained as follows:

Unit weight v =2.1 g/em?3

Unconfined compreséive strength  qu = 60 - 100 kg/cm?

Static elastic modulus Es = 10,000 - 12,000 l(g/cm2
Permeability coefficient K =1x104-1x 105 cm/sec

These results indicate the rock type is soft rock with massive and crackless conditions,
and serious fractured zone is not found. Almost all section of the tunnel passes the soft rock
layer above mentioned, however, in the portal portion of the tunnel, rock is weathered and
loosened (D class in classification).

From the resulis of the geological investigation and boring tests above, the following
five(S) typical tunnel sections having a 4.4 m diameter of semi-standard horse-shoe type were
designed by the Brasillian team as follows (See Fig. 1.38, average roughness coefficient of
shotcrete = 0.019) :

Typel Shotcrete w/ Wiremesh + Drain

(20 cm) (1.5 m @1.2 m, 7 Nos.)
Type Il Shotcrete w/ Wiremesh + Rockbolt + Drain
(20 cm) (1.5 m @1.2 m, 4 Nos.)
Type I Shotcrete w/ Wiremesh & R. bar + Steel support + Drain
(30 cm) ' (@1.5m)
Type IV Shotcrete w/ Wiremesh & R. bar + Rockbolt + Steel support + Drain
(30 cm) '
Type V  Shotcrete w/ Wiremesh + Cocrete lining w/ double R. bar + Drain
(5 cm) (25 cm)

Of these, about 77 % of the total tunnel section covers by type 1, 19 % by typell and
remaining 4 % by others. From the result that the unconfined compressive strength is around
100 kg/cm? in the tunnel, only shotcrete with a thickness of 20 cm for 77 % of the total tunnel
section seems inadequate. Rockbolt for the whole stretches will be needed at least. Besides,
concreie lining having a roughness coefficient of 0.015 was judged necessary from the view
point of hydraulic advantage and maintenance, Therefore, the following four (4) types of the
tunnel sections were recommended in consideration of the rock conditions in the tunnel (See
Fig. 1.39).
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Type | Type II Type HI Type IV

Section Inner Part Inner Part Inner Part Portal &
Fractured Zone

Rock Condition Fresh Soft A little bit Colluvial and
weathered weathered
Distance {m) 3,000 3,000 2,000 300
Shotcrete (cm) 10 HY 15 15
Wire Mesh g 3.2x100x 100 ¢ 3.2x 100 x 100 9 3.2 x 100 x 100 ¢ 3.2 x 100 x 100
Rock bolt 622 x 4NOs x gm g 99 x gNOS x gm 495 4 gNoOs x gm 499 x gNoOs ; om
(1.2 m pitch) (1.2 m pitch) (1.2 m pitch) (1.2 m pitch)
Concrete lining {(cm) 30 30 30 30
{wfo R, bar) (wfo R. bar} (w/ single R. bar) (w/ double R. bar)
H-steel Support - - Hi25 @ 1.2™ Hi25 @ 1.2™
Drain Hole p 50 x 3NOs x 1 5M 50 x 3NOS x 1.5m 5 50 x 3NOs x 1.5m g 50 x 3N0s x | 5m

As for the tunnel work adit, three(3) tunnels having the same size of Severino route
were planned. They are located in the inlet portion with a length of 400 m, the outlet portion
with a length of 500 m, and about 4 km point from the inlet with a length of 350 m connected
from Rio Conguillo.

2) Tunnel inlet and outlet

In the inlet portion, control structure of energy dissipater by sleeve valve was designed
to make a free flow in the tunnel section, because reservoir water level of Daule - Peripa dam is
fluctuated from EL. 85.0 m (normal water level) to EL. 60.0 m (low water level).

In the outlet portion, stop log was designed for maintenance of the tunnel, It will be
closed for the maintenance when the reservoir water level of Esperanza dam is higher than the
outiet elevation. However, no operation by the stop log is generally needed through the year
(See Fig. 1.40). Access road with an effective width of 6 m is shown in Fig. 1.31.
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Table 1.1 List of Data Collected

Title Source

(D

2)

(3)

“

Estudios Adicionales para ¢l Rediseno de la Presa  CRM

"La Esperanza” del Aprovechamiento Multiple INTECSA
Carrizal-Chone : GEOSISA
{Additional Studies on the Redesign of the June, 1984
Esperanza Dam for the Multipurpose Use of

Carrizal-Chone)

Volumen VI Rediseno de las Obras de Desvio y

de las Obras de Entrada
_ (Redesign of Diversion and Inlet Works)

Volumen VII  Rediseno de 1a Presa y de sus Fundaciones
(Redesign of Dam and Foundation)
Volumen VIII Rediseno del Vertedero

{Redesign of Spillway)

Volumen X  Rediseno de las Obras de Salida

(Redesign of Outlet Works)

| Estudios Para El Desarrollo de la Cuenca del Rio Guayas  TAMS-AHT-

INTEGRAL
(Daule-Peripa Dam Guayas Multiple Project) March, 1979

(Report on Preliminary Design and Cost, and
Final Report on Technical Feasibility)

Trasvase de Rio Daule a los Embalses de Consorcio
Poza Honda y La Esperanza Ecuatoriano -
(Transbasin from Daule Peripa to La Esperanza Brasileno
and Poza Honda Dam) 1987

Diseno Definitivo (Definitive Design)
Documentos (Reports)

Proyecto Multiple Carrizal-Chone CCAI
(Carrizal-Chone Multipurpose Project) Sep., 1989

Documento No.15 Estudio de las Conducciones Principales
(Study on Principal Conditions)

Documento No.16a Estudio de las Redes de Riego,

Drengje y Vial, Guarrango-Los Amarillos)

(Guarrango-Los Amarillos Trrigation and

Drainage Study)

Documento No.17 Estudio del Trasvase al valle de Portoviejo)
(Study on Transbasin to Portoviejo)




Table 1.2 General Features of Dam (1/3)

(Poza Honda Dam, constructed in 1971)

(1) Hydrology

2

3

4

(5)

Catchment area
Annual mean basin rainfall
Annual mean inflow
Runoff coefficient
Probable max. flood

Reservoir

Dam

Gross storage capacity
Dead storage .
Emergency storage
Effective storage

Flood water level _
Normal high water level
Emergency water level
Low water level
Riverbed level

Reservoir area at HWL

Type

Height 40 m

Crest elevation
Crest length

Spillway '

Type, Control structure
Water conveyance
Energy dissipator
Length of overflow weir
Overflow weir level

Outflow peak discharge

Intake and Quitlet

Intake level
Outlet capacity

175 km2
1,300 mm
95 MCM
2%
1,120 m3/s

98 MCM
13 MCM -
10 MCM
75 MCM
EL.112.3m
- EBL.I08.5Sm
“EL. 93.5m
“EL. 90.3m
EL. 75.0m

- 4.9 km?

Homogeneous carthfill with
asphalt facing

EL.114.3 m
 S3Im

Non-gated overflow weir
Open chute

~ Stilling basin

7O0m . .
EL.108.5m

875 m3/s
CEL.$89m

30 m3/s




(Daule-Peripa Dam, constructed in 1987)

Table 1.2 General Features of Dam (2/3)

(D

@

3)

@

%)

©)

(N

®

Hydrology
Catchment area

Annual mean basin rainfall

Annual mean inflow
Runoff coefficient
Probabie max. flood
Reservoir
Gross storage capacity
Dead siorage
Effective storage
Fiood water level
Normal high water level
Low water level
Riverbed level
Reservoir area-at FWL
Reservoir area at HWL
Allocation of Reservoir Capacity
Flood space
Power generation
Irrigation
Water supply-
Use in Manabi province
Main Dam
Type
Height from foundation
Crest elevation
Crest length
Dam volume
Sub-dam
Type
Length
Average height
Embankment volume
Spillway _
Type, Control structure
- Water conveyarnce
_ Energy dissipator
Width of overflow weir
Overflow weir level
Design peak discharge
Spillway gates
N? of gates
Type
‘Dimensions

4,200 km2

2,700 mm
5,000 MCM
44% '

14,350 m3/s -

5,300 MCM
1,300 MCM
4,000 MCM
EL. 88.0 m

EL.85.0m

EL. 60.0 m

EL. 120m

290 km?2

270 km?

700 MCM

3,500 MCM
1,800 MCM
500 MCM
500 MCM

Zoned earthfili
90 m
EL.90.0m
250m

3,000,000 m3

Homogeneous earthfill
18 km

10:m (max. 27 m)
5,900,000 m3

Gated overflow weir
Open chute

Stilling basin

59m- '

EL. 770 m

3,480 m3/s

3n%
Tainter gate
H=8.0m, W=17.0m

Power facilities (Not yet installed as of end 1991)

Installed capacity

Annpual energy output
“Design head

Design discharge

Outlet facilities B _
- ‘Tunne! diameter and length

Outlet capacity

65 MW x2 units={30MW
510 GWh (firm)
582 m

132.3 m3/s per unit

9.0m, 530m
400 m3/s



(Esperanza Dam, construction suspended)

Table 1.2 General Features of Dam (3/3)

(1)

)

(3

C))

(%)

Hydrology
Catchment area
Annual mean basin rainfail
Annual mean inflow
Runoff coefficient

Probable max. flood
Reservoir
Gross storage capacity
Dead storage -
Effective storage
Flood water level -
Normal high water level
Low water level
Riverbed level _
Reservoir.area at FWL
Reservoir arca at HWL

Type -
Height from foundallon
Crest elevation
Crest length
Dam volume
Spillwa
Type, Control structure
Water conveyance
Energy dissipator
- Width of overflow weir
Overflow weir level
Design peak discharge
Spillway gates -
N? of gates
Type
Dimensions
Outlet facilitics
Irrigation outlet -

Low level outlet

Qutlet for river maintenance

445km2 .
1,520 mm_
376 MCM

36%

3,040 m3/s

455 MCM
64 MCM
391 MCM

EL.67.7m- -

EL.660m
EL. 37.0m

- EL.22.0m

24.0 km?
22.7 km?2

Zoned earthfill
57.0m

69.0 m

696.0 m

3,700,000 m3

Gated overflow weir
Openchute . .
Stilling basin

39.0m

62.0 m

900.0 m3/s :

4 % _
Tainter gate
H=40m, W=7, 5 m

Capacuy 25 - 38 m3/s
- Capacity 110 m3/s
~ Capacity 5m3/s
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