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1. INTRODUCTION

The study on the optimum comprehensive river control presents the basic and necessary
information to determine the optimum flood flow dam operation and water use operation for the
formulation of flood forecasting and warning plan in the Seyhan River basin.

The study items arc composed of the following;

H Collection and analysis of the existing data
(2)  Study on water surface routing

{3) Study on flood flow dam operation

® Study on water use operation

The conlents of the following chapters are brielly explained below.

(b Chapter2: General Situation of Flood Control

(2) Chapter 3: Flood Control Facilities

3) Chapter4: Historical Floods

(4) Chapter 5: Present Water Use _

(5) Chapter 6: Flood Inundation and Damage

(6) Chapter 7:  Optimum Comprehensive River Control






2. GENERAL SITUATION OF FLOOD CONTROL

The Cukurova plain irri gzition project was initiated by consiruction of the main canal at the right
and left bank of the Seyhan River from 1937 to 1947, In order to protect the irrigation farm
from flood, the Scyhan River levee was construcied at the right and left bank from 1949 to
1953. The total length of the levee was about 100 km along the right/left levee. The levee was
designed to have flood capacity of 1,200 m3/s with 1 m frce-board. After the flood in 1975, a
part of levee stretch was heightened or reinforced. After the flood in 1980, the levec on the left
bank was extended at a few kilometers distance toward the Mediterranean sea to protect two
villages.

The Seyhan Dam at the immediate upstream of Adana city was constructed from 1953 to 1956,
as a multi-purpose dam for flood control, irrigation and hydropower water use. A lot of
sediment were deposited in the Seyhan Dam reservoir at about 300 x 106 m3 up to the present,
which corresponds to 1.1 times to the designed sediment quantity. While the Seyhan Dam
degraded the flood control function, the huge flood attacked the Seyhan Dam at March and
April 1980. The peak inflow into the reservoir and the maximum spillout discharge from the
dam was respectively estimated at 6,040 m3/s and 2,671 m3/s. The fiood invited the
destructive damage at the Cukurova plain.

To control floods and utilize water resource more effcctively, construction of another
multi-purpose dam, the Catalan Dam, was started from 1982. The dam is located at the
immediate upstream of the Seyhan Dam. The dam is scheduled to be completed in 1995, The
dam is desi gﬁed to protect the downstream area against the 500-year probable flood by joint
operation with Seyhan Dam. |






3. FLOOD CONTROL FACILITIES
3.1°  Seyhan River

Depending on land use and population density, {lood protection streich of the Seyhan River is
limited to Adana city and the downstream arca from there. The upstream river remains as a
natural river, Exceptionally, river bank protection at a short dislance was made at a tributary of
the Goksu River in the town of Feke, and along the Cakit River near Pozant: city, which flows

into the Seyhan reservoir.

The Seyhan River meanders largely from the downstream of Adana city. The river iength of
the high water channel between the right and left levees is 51 km, while that of the low water
channel of the original river bed is 86 km. The groyne structures were constructed at many
curved locations in the low water chaninel. Through expetience, the low water channel may
have a bankfull flow capacity of 500 m3/s,

The river levee at the downstream of Adana city was consiructed from 1949 to 1953. The total
- length of the right and left levees was about 100 km. The average levee height was at about
2.0 m. The levee has 3.5 m crest width and 1:3 slope at the river side and 1:2 slope at the land
side. The average distance between right and left levees is about 2 km. Originally, the levee
was designcd to have a flood capacity of 1,200 m3/s with 1 m free-board. The expropriated
land boundary of the levee is at 9 m to the river side and land side, or 18 m in total.

Sluice-ways were constructed at 48+810 km and at 31+882 km at the left bank levee for
irrigation intake. Those sluice-ways were not used at present because irrigation channels were
developed intensively in farm land. The right bank levee was opened at about 10 km
downstream of the Seyhan Dam to function as spillway. The disconiinued levee at the distance
of 400 m is connected to the drainage canal TDO, that is an old river bed channel, to increase
high water channel flood capacity. The capacity is estimated at 400 m3/s through the flood
experiencé in 1980.

The upstream regulatory structure for irrigation intake was constructed at the location of 2-km
downstream of the Seyhan Dam in 1943. The downstream regulatory structure was
constructed at the location of 4.5-km downstream of the upstream regulatory structure in 1989,
which aims to generate hydro-power and to raise river water level in Adana city during summer
-time. The gates are opened twice a month during summer time to change the stored water and
o preven.t malaria disease. Those structurcs crosses the Seyhan River and flood capacity has at
2,500 m/s.



The distance between right and left levees in Adana city varies from 300 m to 800 m at present.
River improvement project was planned by DSi to narrow the river width so as to develop the
- present high water channel as shopping center or recreation center. The river width is designed
at 120 m with 1,800 m3/s flood capacity. The river bank will be retained by conerete wall, and
carth fill levee will be embanked above the ground between the Girne bridge and the upstream
regulatory structure. River bed will be also dredged to increase flood flow capacity. Adana

municipal authority will carry out the construction.

A few buildings have been constructed at the present high water channel. Retaining walls have
been constructed between the downstream regulatory structure and the Stone bridge by the
Cukurova Electric Company at the time of the construction of the downstream regulatory
structure. The existing wall beiween the Stone bridge and Gime bridge will be renewed or

heightened.

The Sarcam River enters into the Seyhan River from the left bank at the immediate upstream of

the Koprii bridge.
3.2 Dams’
(1) Sevhan Dam

A feasibility study for the Seyhan Dam was carried out in 1949 to 1951, and was constricted
in 1953 to 1956.

Major physical characteristics of the dam is listed in Table 3.2.1. The damis characterized by

the design of the emergency spillway. 'Th'e'emergency spillWay' is located at the right bank,

The original right-bank mountain was excavated with 260-m width and crest elevétion‘ of the

spillway ‘was set up at 67.5 m, while the dam crest is elevated at 72.7 m. The emergency
spillway functions to spill- _out flood water above El.-67.5 m automatlcally when the gated

spillway can not spill-out a {lood. The approach road to the spillway crest was made gentler in

1987 so that a big bus could pass on the crest. The spillway crest was paved at that time also.

The gated spillway is located between the emer gency s'pillway and the dam .body Radial gates
of 6 nos. with 7.0 m width x 6.1 m height are installed on the spﬂlway weir. The spxilway has
the capacity of 2,500 n13fs discharge, | '

The power plant 1s located at the left bank, of- wh_ich'desi g_n discharge is 231 rﬁ?ls (3 unitx
77 m3/s). Irrigation outlet is equipped on the penstock of the power plani, which is connected

to the irrigation channel YS1 with 11 m3/s capacity. On the right bank of the dam, pump

C-6



station for irrigation intake is located, which is connected to the irrigation channel TS1 with 21
m3/s capacity. No other outlet facility is equipped with the Seyhan Dam.

The reservoir mapping is being carried out at every S-year intervals by means of echo sounding
to estimate the reservoir volume. The results are listed in Table 3.2.2 and shown in Figure
3.2.1. The reservoir storage volume are summarized below, in comparison with the original

volume in 1956 and the latest volume in 1986.

o Volume (X106 nf)" Decrease
Ttem EL () in 1956 in1986 . (X106 n)
Dead Storage 30.0 to 49.0 269 159 110
Active Storage 49.0 10 67.5 948 720 228
Flood Control Storage 61.0 to 67.5 421 366 55
Total Storage 30.0 to 67.5 1,217 879 338

Catchment area of the Seyhan Dam is 19,337 km2. Average specific sediment quantity is
estimated at 593 m3/year’km2(=338x106/30/19,337). In accordance with DSI investigation,
the specific sediment quantity is estimated at 250 m3/year/km?2 at upper catchment area and at
1,000 m3/year/kin? at lower caichment arca. It is measured at 380 m3/year/km? at

1818-measurement station.

The sediment volume in the reservoir decreased remarkably from 1980. The Cakit River,
which flows into the Seyhan reservoir, is one of the biggest sediment source. Land reservation
in the Cakit River basin was started with reforestation or constructing check dams from around
1980. Construction activity was so prevailed from 1980 in Adana and Mersin cities that a ot
of sand and gravel as concreie material were taken at the reservoir entrance of the Cakit River.
The Catalan Dam construction was started from 1982 by coffering the Seyhan River. Then,
sediment {rom the upper catchment was trapped at the Catalan Dam. A big flood did not hit the
Seyhan Dam after 1980. They are mainly why the reservoir sediment decreased in the recent
decade.

(2) Catalan Dam

The first investi gation of the Catalan Dam was made in 1966. The 6th regional DSI office
shifted the dam axis toward 8-km downstream from the original dam axis location because of
geology. The Catalan Dam was studied in the Lower Seyhan Master Plan Report in 1980. The

flood damage in 1980 harnessed an urgent implementation of the Catalan Dam construction.



The dam construction was started.on 12 February 1982. The construction cost of civil work is
estimated at 31 biltion T.L including escalation cost and additional work. The contract price for
hydro-mechanical and hydro-electrical equipment is 29 million D.M and 1,155 nillion T.L,
cquivalent to 9.5 billion T.L. It is scheduled to impound the reservoir and start power

generation of the Unit 1 turbine/generator in 1995.

Maj'or physical characteristics of the dam is listed in Table 3.2.1.. The reservoir volume is
shown in Figure 3.2.2. After the dam completion, the Catalan/Seyhan Dams will be able to
protect the downstream area against 500-year probable flood. The Catalan Dam will firm up
power gencration at the Seyhan Dam. '



" BISTORICAL FLOODS
4.1 Floods Record

Yearly peak discharge at major discharge stations is listed in Table 4.1.1. The recorded [ilth
“biggest discharges at Sta.No. 1818 arc summarized below,

“No.l No.2 No3 No.4 No.5
Disch. (n¥/s) 3,800 3348 2,700 2200 1,957
Date 28 Mar. '80 3 Jan."79 19Dec.'63 9 Jan.'S8 29 Apr. ‘75

Monthly occurrence of peak discharge is tabulated below.

Month  St. 1818 St. 1820 St.1821 St 1817

QOct.

Nov. 1 time 3 times 1 time
Dee. o6 times 1 time

Jan. 7 fimes 2 times 1 time
Feb. 4 times 1 time 1 time

Mar. 9 times 1 time I time 1 time
Apr. 14 times 3 times 3 tmes 3 times
May. . 2 times
Jun. I time 1 time
Jul. 1 lime I time
Aug. ' 1 time

Sep. ' ' ' 1 time

From the above table, it is obvious that flood season is from November to April. Rain fall
increases in this season and melting snow boosts up the river discharge. Some yearly-peak-

discharges in summer season are recorded at the tributaries of the Seyhan River.

The rﬁajor flood records are listed in Table 4.1.2. Only the flood in 1980 over-flowed the
levee. Other floods damaged the arca in the high water channel. The flood in 1980 was the
biggest flood and gave the biggest damage.

Fllqodtdar:nagc took place not only al the Cukﬁi‘dvé plain but also at the upstream arca and
tributaries of the Seyhan River. Around Feke district, floods hitin 1979 and 1980. The flood
in 1980 destroyed 21 buildings and damaged 76 buildings. After the flood, the river bed was



widened from 16-17 m to 30 m. Revetment with stone pitching was constructed at some

stretch.

Traffic ine of highway road and railway was damaged as listed in Table 4.1.3 and 4.1.4.
Total repairing costs for the damaged structure are 65,400 million T.L for the highway road

and 118 million T.L for railway.
4.2  Flood in 1980

‘The flood scason high water level of the _Seyhah FeServoir at El. 61.0 m was ended at the
middie of March 1980 in accordance with the reservoir operation rule curve. The reservoir was
scheduled to impound up to the high water level at EL. 67.5 m by the beginning of May 1980.
The spillway gates of the Seyhan Dam were opened from 7 March 1980 so that the reservoir
water level could be maintained to mcct the rule curve. The spillway gdte opening clearance
was at 0.8 m from 7 to 13 March, at 1.5 m {rom 14 to 16 March and at 3.0 m from 17 March.
Under this gate operation, Teservoir water was accordingly spllled out with free-flow status. In
spite of the gate operation, the reservoir water level could not be lowered to the scheduled

water level because of small capacity of the spillway, as listed below.

~ Date 14 15 16 17 18 19 20
Scheduled RWL. 6100 6100 61.14 61.29 6143 61.58 61.72
Actual RWL. 6208 6209 6212 6215 6216 6220 62.20

Date 21 22 3 24 2% 26
ScheduledRWL. 6187 6201 6216 6230 6244 62.5
Actual RWL. 6220 6218 6228 6245 63.04 63.80

On 24 March 1980, it rained with 15 1030 mm daily densuy in most of the basin. On 25 and
26 Mdl‘Ch 1980, pr empltatlon dccreased very much, but atmOSphere lempemtme rose on 26
March 1980, This weather conditlon acc,elerated snow-melting. On 27 March 1980,
precipitation increased again to above 100 mm dally densnv in some rain-fall stations. Thus
the recorded flood hit the Seyhan Dam on 28 March 1980.

Reservoir water 1eve1 of the Seyhan Dam and the splllway gatc openmg cleamnce were;
recorded at 1-hour interval during the flood. Spill-out dlscharge and reservmr inflow were
estimated by use of thc recorded data, as computed in Table 4.2.1, The computatlon results are.
shown in Figure 4.2.1. Itis estnmated that peak inflow al 6 040 m3/s took placc at alound 5
a.m. on 28 '\/Iarch 198() The reservoar watcrlcvcl reached to ElL 67.5m 1 at 10 4’5 a.m. on 28



March 1980. The reservoir water started to spill out over the emergency spillway

automatically.

Maximum bank-full discharge of river channel was at 1,800 m3/s for the downstream river
stretch of the Seyhan Dam. Flood water at about 400 m3/s discharge diverted through the
disconnected right bank levee and drainage canal TDO. It is estimated that spilt-out flow from
the dam exceeded the discharge of 2,200 m3/s at around 24:00 p.m. on 28 March 1980. The
flood water might over-flow above the levee since then. The spill-out discharge continued 10
increase and reached to the maximum outflow of 2,671 m3/s at 21:00 p.m. on 29 March 1980,
The maximum reservoir water level at 69.72 m was recorded at 16:00 p.m. on 29 March 1980.
Flood inflow volume is estimated at 1,808 million 1h3 from 26 to 31 March 1980. Stored
water volume in the reservoir is estimated at 390 million m3. The flood is equivalent to

100-year probable flood.

In order to protect Adana city, left-bank levee was destroyed intentionally and artif icially at
around Sta. 13 km on 30 March 1980, which aimed to discharge flood water into the drainage
canal YD5. Hood water over-flowed above the levee at 5 locations of the left- bank levee and
at 6 Jocations of the right-bank levee, on 30 March 1980. Some locations where the flood

water over-flowed the levee were collapsed, as listed below.

No. St Location Status
{Right bank levec) _
1 Near K. Yalmanl: village Over-flow
2 Near Koyuncu village Over-flow
3 244000 Between Salmanbey and Dervigler village Broken
4 40+000 Around Yaramis Broken
5  43+000 Broken
6 45+000 Over-flow
(Leit bauk levee)
7 13+000  Near Klavur village Artifi. breking
8 16+600 Downstream of klavur village Broken
9 21+000 Near Verdelenvillage Over-tlow
10 34+000 Near Klavor village Over-flow
11 40+000 Between Ziyamet and Ganime village Broken
12 474000 Near Ganiment village Broken

On 2 April 1980, it rained in the basin again. Another small flood hit the Seyhan Dam on 3
Api'il 1980, of which inflow peak discharge was estimated at 2,738 m3/s. The Seyhan Dam
spilled out the flood water at 1,870 m3/s to the downstream river. Cukurova plain was
inundated additionally. The inundated arca‘through the flood is listed below.



Diate Leftbank ~ Right bank Total

30 Mar. 80 8,390 9280 17,670
34 Mar. '80 5670 8600 14270
1 Apr. '80 0 1,300 1,300
3 Apr. '80 600 8,250 8,850

Betweenlevees : . 5,000 .
Total 14660, 27430 47,090

After the [lood, repairing levee and irrigation canals was started. The repairing work is listed
below. i B o |

Levee St Repairing Date Ewb. Vol. (nf)
Left-bank levee 16+600 10 Apr. to 17 Apr. '80 - 6,290
Left-banklevee 40+000 ° - 18 Apr. 10 26 May.'80 13,170
Left-banklevee 474000 25 Apr.'80 125
Right-banklevee 244600 - 16 Apr. t6 25 Apr. '80 8,585
Right-bank levec 40+000 12 May.to0 20 May. '80 -~ 8,350

Total - ' 36,520

Irrigation canals, left main conveyance channel, YS6 and Y S7 are repaired, either.



5, PRESENT WATER USE
5.1 Irrigation

The upstream regulatory structure aims to divert the river flow into the right and left main
irrigation canals, TS0 and YS0 respectively. The main canals were constructed from 1937 to
1947. The diversion capacity is at 54 m3/s and 90 m3/s for the right and left canals. The
structure is equipped with 24 nos. sluice gates. The crest length is 157 m, clevated at 23 m.

The fertile area, Cukurova plain, is developed at the downstream of Adana city on the right and -
left bank of the Seyhaﬁ'River.' The right bank is called as Tarsuks”p_lain between the Berdan
River and the Seyhan River, the left bank is called as Yuregir plain between the Ceyhan River
and the Seyhan River. The irrigation project on the area was implemenied under the following

three stages.

Stage - Const. year  Tarsus Yuregir Total
 IstSiage 195710 1968  27.800ha 37,200ha  65,000ha
2ndStage 1969 to 1974  21,400ha  27.200ha  48,600ha
3rdStage 197510 1981  19,000ha. Oba  19,000ha
Total | 68,200ha 64,400ha 132,600ha

An investigation study for irrigation and drainage was carried out in 1956. Canal lining was
started in 1957 for the 1st-stage prc_)ject. In 1963, IDA (International Development Agency)
financed 20 million US$ for the project. The irrigation canal and drainage canal were
constructed respectively at the length of 3,000 kin and 2,500 ki in the above irrigation area.
Another irrigation area of 40,700 ha is under planning as 4th stage development.

In order to irmigate the upstream area of the upstream regulatory structure, intake facility at the
Seyhan Dam was constructed. In 1974, intake facility from the power plant penstock was
operational to supp]y water to the left bank area with the capacity of 11 m3/s connecting with
the irrigation canal YS1. In 1974, intake facility near the emergency spillway was constructed
to supply water {o the right bank arca with gravity flow, connecting with the irrigation canal
TS1. To increase the capacity to 21 m3/s, pumps were installed there in 1979.

5.2 Hydrbpowét Generation

. The hydro power plant was constructed at the left bank of the Seyhan Dam in 1956. Unit 1
and Unit 2 generators were serviceable from then, Unit 3 generator were installed in 1964.



The Catalan Dam power plant is scheduled to start the power generation by Unit 1 generator at

August 1994. Physical characteristics arc summarized below.

Seyhan Dam’ Catalan Dam
Unit of turbine/ generator 3 3
Type of turbine Fréﬁsis, vertical shaft
Grosshead inax)  {(n) 46.5 .. 610
Net head (min) (@) 32,0 599
Discharge {nt/s) 3x77=231 3x120-360
Installedcapacity (M) 3x8=54 3x56.3=168.9

Annual generated encrgy (GW¥h) 350 596

The Yuregir power plant was completed at April 1972 on the way of the left main irrigation
canal YSO, at 12+828 km. Thc power plant generates the average annual energy of 20 GWh
during nganon season by running a Kaplan turbine. I‘he installed capacuy isat 6 MW by use
of 8.7 m water head and o0 m3ls dlscharge ' '

The power plant was completed at the downstream regulatory structure in 1991, The installed
capacity is at 7.5 MW with 3 units of Kaplan turbines by use of 3.5 m water head and 255
m3/s discharge.

The Seyhan River has hydro power potential' to gene_rate cnergy of 4,146 GWh w_i.th installed.
capacity of 1,128 MW." The river has 4 t0.6.3 billion m? annual flow and 460 to 480 m gross
head for hydro power generation.- Other hydro power plants are planned as listed in Table
52.1. |

5.3 City Water

City water is now sourced from underground water at about 114 x 109 m3lyear (3.6 m3/s)
Assuming the population in Adana city at 917,000 persons, daily water consumption per capita
is at 340 lit/person/day. ‘Adana mumcxpal authority planned to consiruct the intake weir on the
tributary of the Korkiin River, which scheduted to intake water at 3 m3/s. Walter {reatment
plant will be located at the south hilly land of the Seyhan reservoir. However, it was found
that the intake quantity would not meet with increased derand, The 6th regional DSI office
investigated Korkiin and Eglence Dams. The dams will supply water at 9 m3/s to the treatment
plant. L



"The census in 1990 revealed that the above water suppty would not meet the future demand due
to population increase. DSI decided recently to infake city water [rom the Catalan Dam al the
discharge of 16.7 m3/s,






6. FLOOD INUNDATION AND DAMAGE
6.1 - General

The Seyhan River levee had been constructed from 1949 to 1953, The downstream river
stretch of Adana City is remained mostly as same after the levee construction. The river section
consists of low water channel (natural river scction) and high water channel formed by the
levee. The general plan of the river is shown in Figure 6.1.1. The river channel width varies

as follows.

(Unit : m} Min. Max. Avg.

Tow water channel 68 238 119
High water channel -~ 1,097 2426 - 1,841

The river stretch in Adana city was improved at some length. Namely, concrete wall was
constructed between the Stone Bridge and the downstream regulatory structure. The general
plan in Adana City is shown in Figure 6.1.2. The river stretch in Adana City is scheduled to
imprc')\}c moreover to utilize the present high water channel as a shopping or recreation zone.
The.typicai river cross section is shown in Figure 6.1.3. The typical section-1 was applied {or
the stretch between Girne Bridge and the downstream regulatory structure, and for the left bank
between the Gimne Bridge and the Section 7. The typical section-2 will be applied for the
remaining stretch up to the upstream regulatory structure as shown in Figure 6.1.2.

6.2 Water Surface Routing

River cross sections at the downstream strefch are shown in Figure 6.2.1. The coordinates of
the sections are listed in Table 6.2.1. As seen in the cross section figures, the width of low
water channel and high water channel, as well as river slope gradient, vary at every section.
Non-uniform flow analysis method is applied to routine the river water suiface to the above
irregular river cross section. Assuming the section-I and section-II at the downstream and the

upstreamn, the following equation can be applied.

Z; + Hy + BQ/(2gA1?) = Zj + HIT + BQ/(2gA1[2) - hf

Whe:re_ 1S, ‘
" Z ¢ Riverbed clevation at Section-I and -1I
H-:  Waterdepthat Section-I and I
'Q : Discharge
g @  Gravity acceleration
A :  Sectional area under water
B :  Energyadjustmentcoefficient
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hf :  Friction head loss between Section-I and -1I-

Friction head loss, hf , can be calculated by the following formula which is introduced by

Manning's formula.

hf = (n2/RABAL -+ n2/Ry¥3IAn2) x Q2 x L/2
Where is,
R:  Welted perimeter
n :  Manning's roughness cocfficient
I.:  Length between Section-I and -II

In accordance with DSI’s experience, low water channel capacily It estiméted at about 500
m3/s. That of high water channel is experlenced at 1,200 m3/s with 1.0 m free- board and at
1,800 m3/s without free-board. The discharges of 200, 300, 400 and 500 m3/s are examined
for the low water channel, Those of 1,200, 1,600 and 2,000 m3/s are examined for the high
water channel. Manning's roughness coefficient is assumed at 0.03 for the low water chatiriel -
in compliance with Japanese practice. Because some farming vegétables or trees are planted at
the high Water'channel; that coefficient is asstimed at 0.04 for the high water channel.

The SCCthI‘l No., Sec—26A is the most downstream section among the avculable cross sections.
The section is located at about 11 km far from the fiver mouse. Uniform flow depth at the
section is shown in Figure 6.2,2. The initial water surfacc clevation is assumed upon the

figure as follows.

Discharge {in3/s) s 200 300 400 500 L200 1,600 2,000
Initial water surface El. (m) 075 192 211 225 265 296 327

T he hydrauhc energy at thns secuon 18 calculatcd and shown in F1 gure 6. 2 3, The watel

surface elevation with minimum energy corresponds to crmcal depth whlch ciasmfles super— -

critical flow or sub-critical flow. The critical depth upto 500 m3ls dlscharge does ot appear
for the low water channel, which indicates that water flow is at sub-critical flow status dlways

While, critical depth at the hxgh water channel appears at the water surface elevation of 2.1 m,

2.2 m and 2.25 m to the discharges of 1,200 m3/s, 1,600 m3/s and 2,000 m3/s. Depending on
sea waler level, river flow status changes o super-crltical flow. However the section is so far
as about 11 km away from the sea, hyd:auhc jump may takc pIace at Just near. the sea. Trial
calculation proves that variation of initial water surf ace elevation ef fects upstream water sutface

within a few km only.
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6.3  River Capacity

The calculation results of the above analysis are listed in Table 6.3.1, and water surface are
shown in Tables 6.3.2 and 6.3.3. The calculation results are summarized in Supporting
Report C. The calcniated water surface profile is shown in Figures 6.3.1 and 6.3.2.

As seen in Figure 6.3.1, the clearance between the river water surface and low water channel
shoulder is bigger where the low water channel width is wider and the channel depth is deeper.
The river flow discharge less than 300 m3s does not inundate the high water channel. The
discharge of 500 m3/s inundates the high water channel until 20 km from Sec-26A. The
inundated area is shown in Figure 6.3.3. The river {low discharge above 700 m3/s inundates
the high water channel at the full stretch,

The Japanese criteria stipulates the levee free board as follows.

River flow discharge Free board (m)
Legs than 200 m3/s 0.6
200 to 500 m3/s 0.8
500 to 2,000 m3/s 1.0
2,000 to 5,000 m3/s 12
5,000 o 10,000 wdis 1.5
More than 10,000 m3/s 2.0

The free board to the calculated river water surface is lisied in Table 6.3.3 and summarized as

foliows.

{Unit : m)

Discharge Min. Max. Avg.
L2200 m¥fs 0539 I31 0.98
2,000 m¥s 0.07 0.88 0.48

The bankfull discharge is estimated at 2,000 m3/s or river flow may over-{flow at some stretch.
If the above Japanese criteria is applied, the designed discharge is attained at 1,200 m3/s,
though free board is less than 1.0 m at some stretch.

The Seyhan River in Adana city is desi gned.wifh constant width and slope gradient. The niver

bed slope gradient is dcsigned at 0.07 % (1/1,429). Uniform flow analysis is applied to

estimate the water depth for the river in Adanacity. Flood flow capacily at the siretch in Adana

city is bigger than that at the downstream stretch: The uniform flow depth and {ree board are
- summarized as follows.
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Discharge (in*/s) Water depth {m) Free board (i)

Typical S¢ction-1 1,200 ) 386 317

: - 2,000 ' 527 1.76
Typical Section-2 1,200 4.08 ' 2.14 (Min.)
2,000 553 0.69 (Min.)

The present capacity of high water channel of the downstream river is carefully checked by the
past flood records and théoperation_recorc_is of flood routing activity at the Seyhan Dam.



7. OPTIMUM COMPREHENSIVE RIVER CONTROL

7.1 Filood Flow Dam Operation

7.1.1 General

An effective dam-flood-control rule will mitigate flood damage. As well, an effective reservoir

operation rule can generate optimum hydro power energy. Dam flood control rule and

reservoir operation rule arc studied hereunder.

DSI established flood hydrograph at the place of the Catalan Dam and Seyhan Dam. ‘The {lood
hydrograph are listed in Tables 7.1.1 and 7.1.2. Flood flow dam operation is studied on a

basis of the hydrograph. The peak discharge is summarized below.

Seyhan Dam™ 1

Probable CatalanDam . _
Hood Peak (m3/s) Volume {(x 105} Peak (m3/s) Volume (x 105)
2-year 1,175 - 538.1 280 14.1
S-year 1,740 656.4 435 534
10-year 2,130 762.5 550 G6R.7
25-year . 2,650 870.3 705 86.0
50-year 3,045 963.7 825 100.8
100-year 3,455 11,063.3 9535 114.0
200-year 3,850 1,191.5 1,075 138.0
500-year 4375 1,286.4 1,235 154.9
Catastrophy 9376 C 23104 6,731 617.9

Note *!: Cakit River and the Korkiin River

DS made dam flood control plan against S00-year probable flood.

This report makes flood routing study to the respective probable [loods. Dam safety is checked

by applying the catastrophy flood estimated by DSI.

Spill-out discharge through the tenter gate is calculated by applying the following equation.

Q=(28)"5x2/3 « yx B » (H2 - H,3?)

Where is,

Gravity acceleration

Spill-out width

. Discharge coefficient introduced by U.S.B.R

. Walter head from water surface to spillway crest

Water head from water surface to the bottom of the gate



The reservoir flood routine is caitied out to examine reservoir water level while changing
spilling-out discharge. The following formula is applied for the analysis.

(Il -1 Iz) X ADQ = (82 - Si ) + (Ol+ 02) X AUZ

Where is, _
Suffix 1 Each value at the time of ;
Suffix 2 Each value at the time of t;=t;+At

At Durationtime

I Inflow discharge into reservoir

S  Siorage volume in reservoir

O  Outflow discharge from reservoir

Spill-out discharge is to be minimized so.as to decrease flood damages at the downstream, or
flood water is to be stored in the reservoirs as much as poséib}e. There are two methods on
dam gate operation rule to regulate flood flow. One is called as "constant Ouiﬂ(_)'w operation"
and the other is as "constant ratio operation". Operation rule is explained below.

"Constant outﬂow operation"

Flood water shall be spllled out, unt;l ﬂood inflow reaches to a target Splll -out
discharge (Qt) so that a reservoir water level shall be maintained at the flood
season low water level. In other words, no flood water is stored in a reservoir
‘during this operation because flood inflow into a reservoir shall be spilled out at
the same time. Flood water sh'all be spilled out-at the rate of Qt after flood
inflow excecds the discharge of Q. Flood water is stored in a reservoir during
this operation. This operation is applied for Catalan Dam flood routing by
DSI.

"Constant ratio operation”
Variables are defined as {ollows,
Q; : Inflow-discharge -
Q, : Target spill-out discharge
Qp: Inflow peak discharge
Qo : Initial spill-out
T, : Time atinflow peak
Spill-out discharge shall be increased up to Tp w:th the fo]lowmg equation.
Q= (Qi - Qo) x (A -Qo)(Qp- Qo)+
Spill- out d;scharge shall be maintained constantly at Qg after Tp,. This operation
can regulate even small flood f{low. ‘ |



Japanesc criteria to design dam height is listed below.

H=H, +hy+h,+ 15 or Hp + 2 in case of (hy + he )< 1.5
H=H;+hy+hd2+1.5 or Hy+2incaseof (hy + hp)/2 < 1.5
H=Hg+hy + 1.5 or Hg+ 2 in case of (hy + he /2 < 1.5
Where, H“ : Normal high water level H, : Surcharge water level
Hg: Design flood water level
hy : Wave height due 1o wind
Assuming wind velocity at 30 m/s and reservoir length at 8,000 m (Catalan
Dam and Seyhan Dam), h,, is calculated at 1.6 m by applying S.M.B and
Saville method.
he : Wave height due to earth quake -
Assuming earth quake cocfficient at 0.15 and water depth at 32 m (Seyhan
Dam) and 63 m (Catalan Dam), h. is calculated at 0.42 m (Seyhan Dam) and
0.59 m (Catalan Dam) by applying Japanese standard.

7.1.2 (Catalan Dam

The gated spillway is located at the left bank with 6 nos. radial gates, of which dimension is of
11-m width and 15.1-m height. Weir crest is elevated at 109.9 m,

The reservoir area and volume of the Catalan Dam is shown in Figure 7.1.1. Reservoir

volume curve is assumed with the following equation.

Vol. = 0.886 x (EL)? - 138.648 x (EL) + 5625.835
Where, Vol. : Reservoir volume ( x 106 m3)
El : Elevation (in)

Catalan Dam has the following capacity of reservoir.

Flev. {(m) Volume (x 10% m3)
Dead Storage Less than 115.0 1,399
Active Siorage 115.0t0 125.0 740
Flood Control Storage 118.6 10 125.0 494
Total Storage - Less than 125.0 2,139

Flood rouﬁng is carried out by "constant ratio operation” to examine the optimum spill-out
discharge. ‘Flood hydrograph at 500-year probability is adopted in the analysis. Target spill-
out discharge (Qy) is changed at 600 m3/s, 800 m3/s, 1,000 m¥s and 1,200 m3/s. The flood
season high water level is set up at EI. 118.60 m. The initial reservoir water level 1s assumed
at 118.60 m for this simulation study, The calculation results are tabulated in Tables 7.1.3 lo
7.1.6, and shown in Figure 7.1.2. The results are summarized as follows.
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Infiow peak Spill-out dis. Stored vol. _ Max, RWL

4,375 m/s 600 m3/s 5559 x 105 m3 12574 m
4375 md!s 800 m3/s 447 4 x 108 m? C 12443 m
4375 m%/s 1,000 m3/s 391.2 x 106 m? 2374 m
4375 m3/s 1,200 m3/s 345.4 x 10% m? S 123.17m

Therefore, assuming that |

(a) Flood control volume = 628 x 10¢ (m3)
(b) Safety factor = 1.2
(¢) Flood control volume with safety factor = 628 x 100./1. 2 523.3 x 106 (m3)

Spillout discharge of 800m3/sec.is selected for Catalan Dam.
7.1.3 Seyhan Dam

The reservoir volume curves in 1956, 1986 and 1991 arc shown in Figures 7.1.3. The

reservoir volume curve is assumed with the following equation.

Vol, = 1.499 x (El.)2 - 136,998 x (El.) + 3285871 .
Where, Vol. : Reservoir volume ( x 106.m3)
El. :Elevation (im)

The emergency spillway is located at the right bank with 260-m w_ic_ith.' The spillway crest
elevation is at 67.5 m, while the dam crest is elevated at 72.7 m. The emergency spillway
functions to spill-out flood water above El. 67.5 m automatically when the gated spillway can
not spill-out a big flood. The gated spi_ﬂwéy is located between the emergency spillway and the
dam body. Weir crest is elevated at 61.0 m. Flood season low water level is set up at 61.0 m.
Prefcrably, flood flow shall be controlled not to over-top the emergency spillway because the
spillway is not lined and the mountain will be eroded by flood flow. |

Seyhan Dam has the following capacity of Teservoir.

_ . Hev. (m) Volume (% 10° m®}
Dead Storage _ Less than 49.0 S V2 U
Active Storage ' 49010 67.5 ' 710
Flood Control Storage - .. 6l10t675 370
~ Tatal Storage o  Less than 67.5 _ : 881
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The spilled-out flood water from Catalan Dam and flood water from the remaining catchment
area inflow into Seyhan Dam reservoir at flood time. The spilled-out ftood from Catalan Dam
is changed as calculated in the above. The flood water from the remaining area flows along the
Cakit River and the Korkiin River.

A trial study reveals that a gated operation does not make benefit for reservoir operation, it is
because reservoir water level reaches to emergency spillway crest shortly after flooding and it
is enforced to open the gates. Therefore, non gated operation, or free flow operation, is

adopted for the Seyhan Dam.
Comparison at the Seyhan Dam between "constant outflow operation” and "constant ratio

operation'“ dperate(l at the Catalan Dam is made in Figure 7.1.4 to 7.1.7. The results are
summarized as follows. The results of calculation are listed in Tables 7.1.7 to 7.1.10.

Constant ratio operation at Catalan Dam

Spill-out Inflow
from Catalan  from subbasin  Inflow peak Stored vol. Max, RWL Outflow
‘12 382 mdls 280 m3/s 861 m3/s 132.2x106 03 63.73 m 591 m3/s
1/5 622 m3/s 435 mi/fs 1,054 m3/s 148.6x1066 m3 64.03 m 659 m3/s
/10 647 m3/s - 550 m3/fs 1,195 m¥/s ~ 162.9x10° m3 64.29m 720 m?/s
1150 715mdls . 825 mfs 1,534 m¥/s 194.0x10% m® 64.84 m 856 m%/s

e 738 mils 955 m3/s 1,691 m*s  206.6x10% m? 65.06 m 913 m¥/s

Constant outflow operation at Catalan Dam

Spill-out Inflow
- from Catalan  from subbasin  Inflow peak Stored vol. Max. RWL Qutflow
12 L175ms 280 m?s 1,455 m3/s 158.1x10¢ m3 64.20m - 699 m3/s
1/15 1,200 m3/s 435 m3/s 1,635m3/s  210.6x10% m? 65.13 m 931 m3/s
110 1,200 m3/s 550 m3/s 1,750 m3/is  247.7x10% m? 65.76 m 1,102 m3/s
1/50 1,200 m3/s 825 m3/s 2,025 m3/s 287.3x10¢ m? 66.40 m 1,288 m3/s
17100 1,200 m3/s 955 m3/s 2,155 m%/s  288.7x10° m? 66.42 m 1,293 m3/s

7.2 Water Use Operation
7.2.1 Alternative reservoir mle:curve

The operation rule curve of the Caialan Dam is studied hereunder. Hydropower is generated
by water head and {low discharge. If the reservoir water level is set up at higher level to obtain
higher water head for power generation in rainy season, the dam can not regulaie flood flow
and flood water can not be stored in the reservoir to be utilized for power generation in dry
season. If the reservoir water level is set up at lower level on the contrary, less water head

generates less power energy and minimum guarantee energy (firm energy) becomes less in



drought year because of less stored water in the reservoir. The reservoir operation rule curve

shall be optimized.

Monthly average inflow discharge is recorde_d.from 1940 to 1980 for 40 years as foliows.

lrrigation water and cvaporation discharge are assumed as in the below.

Inflow into Frrigation Monthly _ _ Waterfor
Catalan Dam Water Evaporation Evapdration Hydro Power
(n3s) {m3/s) (mm/mont} (m?/s) (m?/s}.

Oct. 79.0 6.3 872 24 704
Nov. 91.7 0.0 49.6 4 20.3
Dec. 137.4 0.0 313 0.8 136.6
Jan. 165.3 0.0 31.9 038 164.5
Feb. 196.7 - 00 w308 11 195.6
Mar. 286.8 0.0 62.4 1.6 285.2
Apt. 3593 - 33 849 2.4 T 3536
May 2453 o117 1244 36 2300
Jun. 147.2 369 155.6 4.9 105.4
Tul. 1023 70.9 1754 . 5.1 26.2
Aug. 853 57.6 161.8 4.6 3
Sep. 79.3 . 293 128.0 : 37 : 46.4 .
Avg.

164.6 i8.0 94.4 2.7 143.9

Monthly inflow discharge from January to May exceeds the average one. Therefore, the

reservoir shall be filled durmg January to May (“stormg period"). The average inflow in the

"storing period” is at 246.1 (m?/s). The stored water in the reservoir shall be consumed, from

June to December ("consuming period"). -The average inflow in the "consuming period” is at
71.1 (m3/s). The reservoir active storage volume is 740 106 m® (El. 115.0 to 125.0 m).
Storing discharge and consuming discharge on average are respectively calculated at 56.7 mdfs
(=740 = 105 m¥/151 days/24 hrs./3,600 sec.) during the "storing period" (151 days) and at
40.0 m3/s (=740 « 10° m*/214 days/24 hrs./3 ,600 sec.) durmg the "consummg penod“ (214
days). Altemative rule curves are eslabhshecl as follows.

Case H

The consuming discharge is distributed to a month dependmg on monthly
average inflow during the "consuming ponod“. Hydmpowel is generated by
monthly inflow added with the.distributed discharge, The storing dischafge is
distributed to a month depending on monthly avefage inflow durihg the "storing

~ period”. Hydropower is generated by. monthly inflow deducted the distributed

discharge. Power dlschargc is explessed as follows

”Consummg penod Qp Qi + 40, 0 X Q,/71 1
~ "Storing’ pe_r;od Qp Q- 567 X Q./246 I

Where, ' o Qp Monthly powerdlschdrge - |
' Q : Monthly average inflow



Case-2
The average inflow during the "consuming period" is 71.1 m3/s. Hydropower
is generated by the discharge of 111.1 m?¥/s (=71.1 + 40.0) during the
"consuming period". The average inflow during the "storing period" is 246.1
md3/s. Hydropower is generaied by the discharge of 189.4 m3/s (=246.1 - 56.7)

during the "storing period".

Case-3

The rule curve of Case-2 operates reservoir water level at lower level in the
"consuming period". Firm energy may not be dependable. It is because the
reservoir water level reaches t¢ minimum operation ievel in November to
February and power generation is enforced to be made by inflow discharge
-only. In order to increase firm energy, power discharge is set up at 101.1 m3/s
(=111.1 - 10) during the "consuming period", decreasing 10 m3/s than that in
Case-2. Instead, power discharge is set up at 199.4 m3/s (=189.4 + 10) during
the "storing period", increasing 10 m®/s than that in Case-2.

Assuming the reservoir water level at 125.0 m at the beginning of Junc, the reservoir water
level for the above cases arc calculated in Table 7.2.1. The operation rule curve (R.C) is

summarized below.

Case-1 ' Case2 - Case-3

Avglnf. ' - Qim¥/s) R.C(m} Qm*ls) RCm) Qimdlsy RCmm)
- Jam, 164.5 126.6 115.0 189.4 1i16.0 1994 117.6
Feh. 195.6 150.6 116.5 189 .4 115.0 199.4 116.2
Mar, 285.2 219.5 118.1 189.4 1153 1994 116.1
Apr. 353.6 2722 120.5 180 4 119.0 1994 119.4
May 230.0 177.0 i233 1894 124.5 199.4 1245
Case-1 Case-2 Case-3
Avelnf. . - - Q@m3s)  R.Cm) Q(m3/s) RC(m) Q(m?*s} R.C(m)
Jun. 1054 164.6 1250 1111 1250 101.1 125.0
o Jul . 262 41.0 123.1 111t 1248 101.1 125.0
- Aug. : 231 36.1 i22.6- . 111.1 122.0 101.1 122.5
Sep. 46.4 72.5 122.2 11,1 1188 101.1 119.8
Oct. 70.4 110.0 1213 I11.} 1164 101.1 117.8
Nov. 90.3 i41.1 119.9 i11.1 115.0 i01.1 116.6

Dec. 136.6 213.5 1138.1 111.1 115.0 101.1 116.2

Monthly maximum operation level is set up as follows.

Max. El.(m) . Max.El(m})
Jan, 118.6 Jul. 125.0
Feb. 118.6 Ang. 125.0
Mar. 1186 . Sep. -125.0
Apr. 120.7 Oct. 125.0
May 125.0 Nov. 1207
Jun. 125.0 Pec. 118.6



The monthly reservoir rule curve and monthly maximum operation level is shown Figure

7.2.1.

In addition to the above rule curves, power energy is estimated in case that maximum operation

level (flood control water level) is assumed as a rule curve.

7.2.2 Operation rule

Reservoir operation rule is established as follows.

(@)

(b)

()

(D

Target discharge shall be maintained at lcast for power generation except when
reservoir water level is below minimim operation level. Reservoir water level

reaches to minifmum operation level, target discharge shall be decreased to

‘maintain the reservoir water level at the minimum operation level. In other

words, power discharge shall be at inflow discharge.

When the reservoir water level is above minimum opération'level and below the
rule curve level, power is generated with target discharge.

When the reservoir water level is below the nlaximuﬁl 'Operation level and the
rule curve tevel, design discharge of 360 m3/s shall be discharged for power
generation. Therefore, secondary dischai‘ge is at (360 m3/s - target dischargé)
under this operation.

When reser_#oir Watcx_‘ level reaches to the maximum operation level, excessive

water shall be spilied out.

7.2.3 Power simulatio_n'

Inflow d_ischafge at Catalan Dam site is available from 1940 to 1980, after deduotiﬁg irrigation
water use by imambglu Project which is under construction. Generating energy is simulated
for 20 years from 1960 10 1979 by applymg the above operation rule. Power output is

calculated with the fi ollow;ng equanon

P=gxQxHzxpu

Where,

P

® T O M

Power output (kW)

Gravity acceleration (9.8 m/s?)

Power dlscharge (m3/s)

Head = Reservoir WL - T.W.L (64.0 m) - Head Ioss
Generat()l /Turbine efficiency



Head loss curve and generator/turbine efficiency curve is shown in Figure 7.2.2 and the
following regression is adopted.

Head loss h; = 0.138 x P2 + 1.053 x Py, + 460.513
Where, h; : Head loss (mm)
Py : Power (MW) . -
Efficiency # =- 1.645x 104 x P2 + 0.019 x P,y + 0.382
Where, #: Generator/turbine efficiency
Py : Power (MW)

Target discharge is changed to see energy output. Simulation resulis are listed Tables 7.2.2 for
Case-1 with the target discharge of 80 m3/s. The energy output is listed in Tables 7.2.3 to
7.2.6. 1If operation rule curve is assumed on flood control curve, annual average output energy
is at 545.2 GWh in case of 70 m3/s target discharge as shown in Table 7.2.3. Simulation

results are summarized below.

Case-1 Case-2 Case-3

Target dis. (m?/s) - 70.0 800 90.00 300 40.0- 500 50.0 600 70.0
Average finn dis. (m%/s) 67.9 763 798 300 395 481 500 593 676
Secondary dis. (m3/s) 614 521 549 928 854 800 812 719 626
Spill-out dis. (m¥s) 8.5 87 43 94 56 38 27 3.1 23
Firm energy (GWh/yr) 285.2 3220 3375 1173 157.0 1929 133.9 243.6 278.0
Second.engy (GWhiyr) 264.6 2274 2367 383.6 353.8 3312 -341.1 3022 12627
Total energy (GWhiyr) 549.8 5494 ° 5742 5009 5109 5242 5450 5458 35406

If target discharge is aimed at higher discharge, total energy becomes larger but firm energy
dependability becomes less. Through the above simulation, operation rule curve of Case-1
with the target discharg:e of 80 m3/s 1s recommendably adopted because it can generate power
energy more and firm energy is acceptably dependable.

7.2.4 Power simulation without- and with- flood forecasting warning system

Daily power generation is simulated in case of "without system" and "with system". Operation
rule is set up as follows.

(a) Maximum power discharge shall be at 360 m?/s.

(b) Reservoir water level shall be followed the reservoir operation rule curve of
Case-1. . . . ‘

(¢) "Recovery discharge" (Qy) is defined as the discharge to recover the reservoir
water level (RWL) on the prcvious day to the rule curve (RC) on the operation
day.



Qr= (VrwL - Vire )24 hrs./3,600 scc.
Where, = Q:Recover discharge (m?/s)
Vrw, - Reservoir volume on the previous day (m3).
Vre : Reservoir volume on the operation day (m3)
Power discharge shall be daily inflow discharge (Q)) added with Q.
(d Minimum power discharge_: shall be at B0 m3/s.
(e) If RWL exceeds flood control level, reservoir water shall be spilled out.
{3 If RWL is less than thé minimum operation level (115.0 m), power discharge
shall be at ;.

Daily power simulation is made on a basis of the above operation rule. Daily inflow (Q;) i_n
1970, 1975 and 1988 are adopted. Daily inflow (Q;) on the operation day is assumed as same
as the Q; on the previous day, in case of "without system" operation. It is assumed that Q; on
the operation day can be forecasted in advance, in case of "with system" operation. The resulis
of daily power simulation are tabulated in Tables 7.2.7 to 7.2.12 and shown in Figures 7.2.3
to 7.2.5.

. © (Unit : MWh)
Year Probability "Withont system" "With system”
1970 112 715,962 711,567
1975 1/5 - 790301 791,919

1988 110 - 992,199 996,315

It can be found that power operation "with systcm” can generale energy more siably than
power operation "without system",

Additional energy production obtained by the diff erence of operation is calculated and tabulated
below. The difference of storage volume which can be obtained by'thc difference between.
constant outflow operaiion and constant ratio operation is considered to be used for energy
production. T.W.L and He for Catalan and Seyhan Dams are assumed below.

(a) Catalan Dam (T.W.L = 64.0m, he = 3.0m)

2-year S-year 1‘0—}.'(3;'11.‘ S&year lOO-year
Difference of Storage N
Ave. WaterTevel - 1139 . 119.3 .. 1197 . . 120.5 - 1209
Ave Head(m) . . 519 ... 523 .. 527 . 535 ... 539
Enerpgy output (MWh) ‘5,296 10,516 15,157 22,097 | 24,744



(b) Seyhan Dam (T.W.L = 30.3m, he = 3,5m)

2-year S-year 10-year 50-year 100-year
Difference of Storage
Volume (x 106 m3)* 25.9 62.0 844 933 82.1
Ave, Water Level 62.6 63.1 634 03.7 63.7
Ave. Head (i) 288 293 29.6 29.9 299
Energy output (MWh) 1,726 4,203 5,780 0,455 5,680

* . Storage volume by constant outftow operation - Storage volume by constant ratio operation






Tables






Table 3.2.1 Major Characleristics of Séyhan Dam and Catalan Dam

Item Seyhan Dam

Purpose *1 F.C + H.P + Irr.

{Hote 't F.C=Flood control, H.P=Hydro power, irr.=lrrigation,

Completion year 1956
Dam type Earth fill dam
Dam slope ' Upstream 1:2.5
' Downstream 1:2.0
Dam volume (m3) . 7,500,000
Height {m) ' 11.0
Crest length (m) 1,955.0
Reservoir Volume (x 106 m3}
Dead volume 159
Active volume 720
'(Flood control volume) {366}
Total 879
Reservoir surface area {(km?) 68.69

Elevation (m}

Minimum operation level 49.0
Spillway crest 61.0
Flood season high water level 61.0
Normal high water level 67.5

7

Dam crest } 12.
“Water use (m3/s)
Irrigation 32

City water _ -

Power Plant

" Design discharge - 231
_ Unit.numbefs _ 3

©  Installed capacity (MW) : 3x18=54
Annnal energy generation (GiWh) 350

Gatalan Dam

F.C + H.P + C.W.
C.W=City water)
1995 (Schedule)
Earth £ill dam
Upstream 1:4.0
Downstream 1:3.0
14,000,000
82.0
894.0

1,422
704
(526}
2,126
84.50

115.
110.
'118.
125.
130.

[ o= S sou B e B

16.7

360

3
3x56.3=168.9
596



Table 3.2.2 .

Seyhan Dam Reservoir Surface Arca and Volume

1. Reservoir Water Surface Area (x mil. m2)

19

(m} Ar
75.0 100
2.5 91
70.0 83
61.%5 15
65.0
62.5 61
60.0
57.5  48.
55.0 _
52.%  37.
50.0 :
47.5%  27.
45.0
42.5 19
4.0
7.5 12,
35.0
32.5 4
30.0 0

90
00

50

.70
00

.00
.06

2. Reservoir

.20
.10
.10
.50
.10
.30
.80
.60
.10
.60
.00
.80

.00

.00
.00

.80
.90

.20
.60
.40
90
.90
.00

.00
.00

11
69
. 61
53
45
40,

- 29,
24.
21.
18
15.
12,

PRI

.20
.20
.60
.10
.60

70

50
40
10

40

60
60

;10
.10
.20
.00

.80
80

.60
.20
.50
.40
.10

.50

Storage Volume (x mil. m3)

75
. b8
60
h3.
45,
38
31
26.
22,
20,

14.
1t.

.80
220
90

0
60

.40
.40

90

10.

10.

70 -

30

.00

80
40

.00

.20
.80

.40

10

.20

.90 -

79.
68
58
51
43,
36.
28.
25
22.
19
i6.
12

44

.98
.52
.20

88
22
56

.32

67

.21

55

.11

.00

10.

12.

11

.56
.02

50

68

.68
.29

.93

19
(m) Volu
75.0
72.5
70.0 1,415.
67.5 1,217.
65.0
62.5 886
60.0  742.
57.5  620.
55.0 500
52.5 400,
50.0  303.
47.5  225.
45.0 158,
42.5  94.
40.0 2.
37.5
35.0  16.
32.5
30.0 0.

Note;

oo ocoCcocoS OO

PR

1,333,
1,145.
964.
809.
677.
565.
464,
378,
294.

225
171
122

78.

20.

.

.

.

OO0 COoOoOooQo

82.
72.

77,
65.
55.
36.
22,

~-13.
~28.

oo

SO oODoOOooo

1,209.
1,028.
866,
720,
595,
486 .
395.
312,
247,
190.
:138.
94,
61,

- 36.
17.

=]

COoO OO TS OO

206.

o=

189.0

166,
147,
134.
105,
88,
- 36.
35.

11,

oo oocoocooo

1,100.
920.
762.
620.
495,
392.
304,
235.
175.
119.

71,
29.

"Pecrs” stahds for decreased value of area or
with the original reservoir.in 1956,

C- 34

OO OO O

315.
297.

266.
247.
228.
196.
165.
128.
106,

87,

65.

72.

oo

oo oOCcCODO

1,069,
883.
724,
586.
468.
367.
287.
219,
160.
108.

27.

OGN OWHO~=no

346.
333,

299,
273.
252.
213.
180.
142.
116
94,
66.
72!

volume in comparison

oo

T N O O e D

8.
68.
58.
50.
43,
35.
26
22.
18.
16.
- 14,
11.

SO WOW

16
69
31
39
38
17

.99

56

16

10
16
50

.15
.54
.5d
.66
.00

[= o -

11.

13.

14.

11.

.84
.31

3
73
44

40

.20
.46
.34
.00

1,063.
878,
720,
583.
465.
367.
290.
228.
177.
134.

SN WL C O Oh ) WO e O WD W] = WDh

351.
338.

302,
276.
252.
210.
171.
125.

90.
61.

29,

i3.

e R () e 00D MDD



Table 4.1.1 Yearly Peak Discharge

Seyhan River Main Stem

_______________________________ Korkun River . Eflence River CaX1t River
Sta.No. Sta.No. At Con- Sta.No. Sta. No. 1820 Sta. No. 1821 Sta. No. 1817
1806 1805 fluence IBIB c oo e m e e m e L
Bate {m3/s (m3/s) - (m3/8) (mi/s} Date (m3/s) bPate (m3/s) Date {miss)
17 Mar. '39 214.1 590.6 e04.7 8%0.0
3 Apr. ‘40 382.0 567.4 949.4 1,050.0
29 Jan. '41 203.2 578.2 781.4 840.0
2 Apr. '42 271.8 164.8 736.6 820.0
5 Apr. '43 319.0 569.6 a88.6 990.0
B8 Mar. ‘44 335.8 678.4 1,014.2 1,130.0
7 Apr. ‘45 182.0 198.8 380.8 110.0
15 Feb. ‘46 192.2 550.9 743.1 830.0
14 Mar. *47 140.6 443.2 583.8 650.0
271 Nov, '48 340.0 826.4 1,166.4 1,300.0
19 Apr. '49 276.0 440.5 716.5 BOD.O
& Mar. '50 289.0 385.0 674.0 760.0
21 Jan. '51 190.0 543.0 733.0 $19.0
13 Dec. '52 327.4 670.0 997.4 1,120.0
4 Apr. '%3 329.5 543.0- 872.5 970.0
20 Jan., '54 276.0 Ti9.0 995.0 1,120.0
31 Jul. '55 224.6 801,.0 1,025.6 1,140.0
4 Feb. '56 167.9 410.8 578.7 645.0
3 HMar. '57 420.0 926.0 1,416.0 1.600.0
g Jan. ‘58 750.0 1,187.4 1,937.4 2,200.0
15 Apr. '59 235.0 464.8 699.8 780.0
26 Apr. '60 245.0 503.4 748.4 B40. 0
& Feb. ‘01 103.0 158.0 261.0 285.0
17 Dec. '62 202.0 675.0 B?7.0 980.0
19 Dec. '63 970.0 1,440.0 2,410.0 2,700.0
25 Mar. 'G4 151.0 198.0 349.0 385.0 25 NMar. ‘64 41.6
18 Apr. '65 253.0 485.0 738.0 820.0 '65 -
5 Jan. '66 363.0 1,150.0 1,513.0 1,700.0 23 Jan. '66 68.5 29 Jan. '66 74.7
16 pec. '67 279%.0 570.0 849.0 1,046.0 20 Dec. '67 52.6 3 May '67 119.0
14 Mar. ‘68 249.0 §70.0 1,119.0 1,224.0 3 Nov. '68B 139.0 6 Jun. '63 96.4
28 Dec. *&9 313.0 676.0 989.90 1,331.0 ) 27 Hov. '69 153.0 ‘69 -
18 Dec, 70 277.0 870.0 1,147.0 1,258.0 24 Feb. '70 40.3 ‘70 - *70 -
17 Apr. "7 180.0 330.0 510.0 705.0 8 Aug. '71 138.0 2 Nov. '71 190.0 27 Now. ‘71 B8.0
a0 Apr. ‘72 330.0 461.0 791.0 672.0 30 Apr. '72 273.0 30 Apr. ‘72 195.0 30 Apx. '72 143.0
26 Feb. 173 154.0 253.0 407.0 ° 405.0 12 Jul., '73 94.0 27 Feb. '73 233.0 12 Jul. '73 33.0
15 Mar. ‘74 283.0 385.0 669.0 934.0 15 Mar. '74 135.0 14 Mar. *74 144.0 26 Sep. '74 146.0
29 Apr. '15 789.0 1,043.0 1,832.0 1,95%7.0 18 Apr. '75 210.0 9 Jan. '75 320.0 18 Apr. '75 195.0
12 Apr. ‘76 1906.0 510.0 700.0 759.0 24 Jun. '76 55.% 16 apr. '76 106.0 25 Hay "6 66.0
23 Apr. *71 372.0 608.0 980.0 1,208.0 23 Apr. '77 356.0 23 Apr. ‘77 228.0 23 Apx. 77 124.0
1 Jan. '78 201.0 450.0 £51.0 938.0
3 Jan. 79 519.0 1,963.0 2,482.0 3,348.0
28 Mar. '80 576.0 2,000.0 2,576.0 3,800.0
Hax 970.0 2,000.0 2,576.0 3,800.0 356.0 320.0 195.0
Avy 312.7 670.4 983.2 1,148.5 162.8 152. 4 80.5
Min 103.0 158.0 261.0 285.0 40.3 0.0 0.0
Catchment )
Area (km2} 8,698 4,242 13,846 1,441 690 1,910
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Table 4.1.3  Highway Road Flood Damage

{unit : billion T.L)

Flood " Bridge " Road
Year Road Line Name T.IL L{km) T.L Total
1980 Tarsus-Pozanti ~ Cakit 15 2.4 4.0 16.0 18.4
1980 Tarsus-Pozanti  Tagobasi 1.0 - - 1.0
1991 - Tarsus-Pozant: - Tarihi 2.8 3.0 12.0 14.8
1980 imamogdlu-Karsanti Egner 4.4 1.0 2.5 6.9
1980 Karaisali ~Aladag EJlence 1.3 0.5 1.5 2.8
1980 Kozan-Feke Gttksu 3.2 1.0 2.5 5.7
1980 Kozan-Feke Feke 1.3 - - 1.3
1980 Feke-Mansurlu Mansuriu 1.2 2.0 5.0 6.2
1980 Feke-Saimbeyli  lgikli 0.6 0.5 1.5 2.1
1980 Kozan—Mansurlu. Gokdere 1.2 2.0 5.0 6.2
Total 19.4 14.0 46.0 65.4



Flodd Year

Tablc 4.1.4

Km Location

Ratlway Flood Damage

Description

<Km 271+500 - Pozanti>

1980
1991
1980
1980
1991

. 1980
1980, 1991
1980,1991
1988
1980

<Pozanti -
1980, 1991
1980
1980,1991
1980, 1991
1991
1980
1991
1991
1980
1680
1980
1991
1980,1991
1991
1980
1980
1980, 1991

<Belemedik
1883

1980
1981

271+600/800
271+700/800

271+908/272+300

272+300

272+800/273+350
273+¢300/350

273+4500/700

273+900/274+700
274+700/275+200

275+¢744
276+300/400

Belemeﬁik>‘

283+500/600

283+600/700
284+550/600 .

284+900/285+200

285+210/250
28542507400
285+400/450
285+450/500
285+600/750
286+100/400
287+300/600
287+700/750
288+000/400
288+400/600
289+000/050
28942007250

289+800/2903+500

- Hacikiri>
291+200/800
2914926

292+000/100
292+500/700

Embankment was washed away.
Embankment was washed away.
Retaining wall was fallen down.
Retaining wall was damaged.
Tnundated. ©
Embankment was washed away.

' Embankment and retaining wall was damaged.

Retaining wall was fallen down.
Inundated. .

Train slided out.

Embankment was damaged.

Embankﬁentfwas damaged. Retaining wall was fallen down.
Embankment was damaged. : ' 1
Embankment was damaged. Retaining wall was fallen down.
Embankment was- damaged. Retaining wall was fallen down.
Retaining wall was fallen down.

Retaining wall was damaged.

Retaining wall was fallen down.

Embankment was damaged.
Embankment was damaged.
Embankment was damaged.
Embankment was damaged.
Embankment was damaged.
Embankment was damaged.
Embankment was damaged.
Embankment was damaged.
Embankment was damaged. _
Railway was washed away. Retaining wall was fallen down.

Retaining wall was fallen down.

Scouring.

Conduit was collapsed.
Embankment was damaged.
Embankment was slided.
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Table 4.2.1

Resvr. HEP

Spilling Qufflow

Total

Seyhan Dam Flood Routing for 1980-Flood (1/2)

In/Out Resvr.

Inflow Outflow Open. Coeff.Disch. Eargcy.Outflow Balance Volume
' m3}{mil.m3) (m)

Time (m3/s) {(m3/s)
581 344

16:00 959 241
24:00 2,350 241
01:00 4,160 236
02:00 4,210 236
03:00 5,470 23%
. 04:00 4,860 236
05:00 5,980 236
06:00 5,200 236
07:00 5,450 236
08:00 5,350 236
09:00 5,790 236
10:0:30 5,390 236
11:00 5,250 236
12:00.. 4,730 236
13:00 5,030 236
14:00 * 5,180 236
15:00 75,130 . 236
16:00 4,690 236
17:00. 4,430 236
18:00 4,150 236
19:00 3,840 236
20:00 4,990 236
21:060° 3,880 236
22:00 3,760 236
23:00 3,630 236
24:00 3,920 236
01:00 3,370 241
02:00 3,420 241
03:00 3,480 241
04:00 3,530 241
05:00 3,360 241
06:00 3,050 241
07:00 3,080 241
08:00 3,110 ° 241
09:00 2,710 . 241
10:00 2,940 241
11:00. 2,740 241
12:00 2,540 241
13:00 2,530 241
14:00 - 2,750 241
15:00. 2,770 241
16:00 2,560 241
117:00 2,340 241
118100 2,540 241
19:00  2,330° 241
120:00 2,380 241
. 21:00.:2,450 241
1122300 2,230 241
23:00 2,210 241
24:00 2,190 241

. o+ s 8 x m 8w e woxn s a a w s s oW o s 4 e e e ek « b e v e w w e w « . s

{m)

(n3/s) (m3/s) (m3/s) (mil.

0

o
[ %4
V)

241
353
459
559
649
728

852

929
999

1,063
1,136
1,183

1,231
1,279
1,328
1,367

1,397

1,427
1,457
1,467
1,488

1,498
© 1,498
- 1,498

1,508

1,518
1,518
~1,508
1,508
1,498

1,488

1,471

1,457
1,437

w
NMNOoOoCOOQOOOOoOoOOCOoOO

856.
880.
888.
901.
915.
929.
943,
954
965.
974.
981.
992,
999.
1,005.
1,011.
1,017.
1,020.
1,024.
1,028.
1,032,
1,035,
1,037.
1,040.
1,042.
1,043.
1,045,
1,045,
1,045.
1,045,
1,046.
1,047.
1,047.
1,046.
1,046,
1,045.
1,045.
1,044.
1,042.
1,041.
1,039.

. . - . "'I‘I L] - - -

RUWL
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Tablec 4.2.1

Resvr. 'HEP

Scyhan Dam Flood Routing for 1980-Flood (2/2)

Spilling Outflow

Coeff.Disch. Emrgcy}Outflow Balance Volume

Inflow Outflow Open.

(m3/s) (m3/s)

2,140 247
2,340 247
1,900 247
2,090 247
1,850 247
2,040 247
1,810 247
2,040 247
2,050 @ 247
1,820 247
1,900 247
1,790 247
1,950 247
1,720 247
1,670 247
1,860 247
1,820 247
1,790 247
1,980 247
1,750 247
1,460 247
1,870 247
1,660 247
1,670 247
1,730 239
1,720 239
1,490 239
1,520 239
1,700 . 239
1,470 239
1,570 239
1,540 239
1,520 239
1,340 239
1,370 239
1,560 239
1,100 - 239
1,150 239
1,180 239
1,390 239
1,390 . 239
1,240 © 239
1,200 239
1,310~ -239
1,290 239
1,290 239
1,080 239
1,060 239
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Table 5.2.1

Scheduled Hydropower Plant in Master Plan

Goktas Menge Kopri Kavsak Yedigdze Imamodlu

Dam Conc. Rock-fill Rock-fill Weir Rock-fill Weir

Height (m) 170 88 136 36 107 30
Reservoir (x 106 m3) '

Dead 84.0 73.3 54.0 - 207.0 -

Active 127.0 230.7 206.0 - 448.0 -

Total 211.0 304.0 260.0 - §55.0 -
Inflow (m3/s) 64.7 47.§ 59.0 125.9 145.8 146.5
H.W.L {m) 650.0 525.0 445.0 318.0 - 235.0 135.0
Power_Tunnel
Length (km) . 16.2 0. 0. 8.6 0.7 x -

Diameter (m) - 6.0 9, 7. 7.5 8.0 x 2 -

Dischage (m¥) 116.0 166.0 186.0 272.8 221.0 385.0
Irrig.;Tunnel

Length (km) - - - - - 9.5

Diameter (m) - - - - - 4.8
Gross Head (m) 332.0 80.0 127.0 83.0 100.0 31.0
Unit No. 3 2 3 2 4 2
Capacity (MW) . 243.9 89.0 189.0 120.0 315.2 40.0
Annual E. (GWh) 1,108.0 247.0 480.9 563.8 950.5 148.0
Firm E. (GWh) 429.1 117.7 248.6 296.0 413.8 34.7
E. Cost (TL/kWh) 2.21 1.95 2.56 1.37 1.66 1.37



Table 6.2.1 (1/6) River Cross Scction Data (Sec.20A-Sec.20A)

Joint
No. «x y(EL)  x y(EL) % y(EL)  x y (L) X y {EL) X y(ELy «x y (EL)
Sce-26A Suee-25A Sec-24A Sce.23A Sce-22A Sec-21A Sec-20A

1 0 188 0 1.4 0 1.94 0 1.89 o 276 0 261 0 267
2 4 373 4 380 6 39 ST 412 5 433 6 454 6 4.66
3 8 373 B 3.0 10 391 1 a2 9 433 10 454 . 10 466
4 13 i.88 14 M 4 194 15 189 12 276 14 2.6 4 267
5 200 172 110 1.6 170 1.75 160 230 126 3.03 100 2.85 147 321
6 360 LM 310 191 370 179 370 3.01 124 296 300 302 160 4.03
7 500 1.80 314 031 610 1.69 377 0.04 128 010 540 . 307 164 381
8 79 1795 319 -1.37 830 173 82 -1.26 129 -140 780 276 167 136
9 010 190 323 277 1,060 205 386 -1.76 134 200 1,040 2.83 169 0.16

10 916 008 335 267 1310 232 w0 -176 138 210 1270 275 181 016
M 920 1520 347 267 1,550 202 402 126 142 200 1,530 314193 0.06
12 024 278 359 207 1,730 258 414 106 134 -100 1750 287 205 034
13 93 282 ¢ W1 -127 0 1736 034 426 096 166 -090 1,950 317 217 -0.44
14 048 252 383 077 1737 006 438 -086 178 070 1,952 329 225 054
15 960 232 395 .03 1,741 066 450 -0.3 190 - -060 1,956 1.00 237 026
16 972 -132 400 231 1745 -086 452 054 0 202 -050 1960 060 249 136
17 984 -052. 560 172 1757 076 459 298 214 000 1,972 020 255 334
18 996  0.08 760 1.8 1769 036 489 256 218 272 1984 030 258 3.80
19 1,002 223 1,000 198 1781 -026 649 205 318 272 1,996 070 418 26l
200 1,102 1700 1180  1.81 1,797 -026 820 - 267 508 275 2008 -090 708 236
21 1,312 186 1410 160 1801 -186 1029 210 718 272 2,024 -130 918 216
C22 0 1512 185 L6060 173 1813 -266 1,239 198 948 237 2,032 <120 1,108 2.03
23 1752 1.85 1,840 183 1,817 246 (1420 - 215 L1538 250 2035 100 1,303 . 202
24 1952 149 2040 164 1,820 096 1619 202 1,388 225 2039 376 1518 191
25 1959 373 2160 175 1,824 034 1,820 266 1,618 228 2070 306 1738 - 193
26 1963 373 2,066 380 1,830 306 1999 240 1,858 183 2110 266 1968 @ 2.10
27 1967 149 2170 380 2,030 186 2069 240 2058 195 2260 217 2098 227

28 2174 175 2210 152 2074 402 2258 219 2267 . 454 2,105 466
20 _ 2217 39F 2078 402 2264 433 2271 456 100 466
30 2224 391 2081 240 2268 433 2276 217 2lia 227
31 o C 2229 152 2272 2.9 _ :

Min. 282 277 266 176 2.10 -1.30 -0.54



Table 6.2.1 (2/6) River Cross Section Data (Sec. 19A-Scc.8A)

Joint
No. X y (EL) X
Sco-19A Sec-16A
1 0 216 0
2 g8 41 5
3 12 473 9
4 17. 216 16
5 90 2.14 164
6 310 .07 404
7 360 322 490
8 564 - 3.46 510
9 589  1.30 . 514
10 603 050 522
11 607 040 _ 530
12 6190  -1.10- 538
13 627  -170 550
14 631 -1.80 562
15 635  -170 574
16 639 -1.40 586
17 &5 Ls0 598
18 647 389 610 .
19 648  3.83 615
20 848 260 631
21 1,028 240 847
22 1208 217 1,027
23 1,358 - 200 1,237
24 1,548 192 141}
25 1,556 - 473 1,419
26 1,560 473 1,423
27 1,566 192 1429
28
29
30
31
Ky
33
Min. -1.80

y (EL)

270
5.12
312
270
2.98
335
335
423
400
0.61
0.56

01 -

0.71
0.41
.41
0.61
0.41
0.91
1.91
4,12
3.26
2716
2063
235
5.12
512
2.35

0.41

X

Seo-14A
0

5

9

16
160
390
620
860
1,110
1,240
1,244
1253
1,261
1,273
1,285
1,297
1,200
i.302
1,308
1,338
1,348
1,488
1,495
1,499
1,503

y (1)

X

T Sec-12A

3.00
5.41
341
3.00
3.39
ENE!
3.46
3.54
3.86

- 436

210
1.80
1.30
-0.60
-1.00
-L.10
010
2.10
435

304 .

326
3n
541
341
n

110

0

5

9
17
90
240
340
346
350
362

374

386
390
- 398
410
430
434
439
441

445 .

625

815
1,115
1,345
1,545
1,552
1,556
1.561

y (G
3.30
587
5.87
3.30
4.08
3.88
4.82
2.13

123 -

1.33
1.33
1.53
1.33
1.43
1.23
0.63
0.93
L53
2.33
4.38
4.34
4.01
3.317
326
3.38
587
587
338

X

100
300
420
424
428
440
456
472
488
504
520
528

532
537
539
744
g4

1,184

1,384

1.649

1,880

2,119

2,126

2,130

2.134

y(ELy  x y(EL) x y (EL)
Sec-9A Sec-BA
4.10 0 4.12 0 5.11
G.11 5 6.59 3 6.61
6.11 9 6.59 7 6.61
4.10 16 4.12 12 5.11
4.67 70 4.22 110 5.00
4.80 200 4.63 120 3.50
4.88 350 4,74 170 2.04
245 500 5.06 230 390
1.05 660 506 240 5.10
1.15 820 5.31 390 525
1.25 900 545 540 3.50
135 1,130 5.58 340 515
155 1,310 571 1,090 6.00
1.65 1,490 569 1,160 6.48
1.85 1670 521 1,162 538
1.85 1,770 521 1,164 2.65
26% 1,777 371 1,169 1.25
4.68 1,805 2779 1,173 .85,
506 1816 1.80 1,185 0.35
472 1,828 149 1,197 1.15
4.16 1,840 0.89 1,209 1.65
370 1,852 059 1,271 1.95
373 1,860 0329 1,233 2.65
362 1868 019 1,239 295
372 1872 279 1,332 5.65
390 1,875 540 1,402 5.7¢
6.11 1,960 525 1,642 525
6.11 1970 437 1812 5.00
380 2,065 417 2.092 421
2,255 380 2,099 6.61
2263 6.59 2,103 6.61
2267 659 2,108 4.21
2,273 3.80
1.05 0.19 -0.85



Table 6.2.1 (3/6) River Cross Scction Data (Sec.6A-Scc.6)

Joint
MNo. X y (L) X y(EL) X vyl x y (Bl.) X y (E1.) X y (EL) X y (ELY
Sec-6A Sec-5A Sec-1A See-2A See-1 Sec-4 Sce-6
1 0 521 0 5.29 V] 6.27 U 5.26 0 641 0 7.26 0 7.81
2 5 1.51 6 8.17 b 8.51 7 8.73 5 8.99 4 9.10 4 9.59
3 9 7.51 10 8.17 8 8.51 11 873 9 8.99 8 9.10 8 959
4 16 521 19 529 15 627 21 5.26 17 641 14 7.26 13 181
5 110 540 145 514 80 629 140 5.24 70 6.50 1187 825 70 797
6 120 3.09 160 6.78 210 6.46 210 6,38 210 795 235 - 1.39 260 8.17
7 160 2.09 161 6.78 410 6.74. 370 6.53 2127 4.97 300 8.12 410 . 8.10
8 210 3.46 165 5.94 610 613 - 470 690 224 362 390 8.08 590 8.2
g 230 5.34 168 375 800 6.83 570 7.26 228 3 394 5.31 592 8.03
10 430 546 176 1.90° 980  6.33 660 - 712 240 322 396 4.21 594 16
1 630 562 180 170 1,160° - 675 720 7.50 - 256 0 297 408 4,16 597 5.63
12 790 549 188 2,10 1,340 7.00 126 5.36 264 317 416 4.01 601 333
13 800 3600 200 210 1,349 395 794 4.39 212 297 436 441 605 3.53
14 840 3.50 204 290 1,361 3.55 814 3.49 284 424 440 441 613 3.33
15 870 5.00 208 © 240 1,381 335 834 2.59 206 4.57 456 4.21 621 328
16 410 3.60 228 260 1,401 2.95 846 2.09 316 4.1 472 - 391 . 645 4.13
17 960 3.65 248 250 142 225 862 1.49 324 4.47 484 3.86 648 4.03
13 970 5.4 268 2.55 1433 -0.25 866 4.39 350 - 4.37 496 . 3.81 657 4.43

19 LIT0 580 273 280 1441 -085 0 868 - 133 364 544 508 381 661 4.3
20 1370 570 276 370 1449 395 990 631 388 467 516 - 371 665 463
21 1600 593 280 696 1450 555 1150 585 404 507 518 6.31 669 - 4.63
22 1820 632 S00 650 1453 68 1350 5200 410 731 5207 816 677 453
23 1822 601 780 T 638 1,518 688 1361 873 - 413 787 545 720 641 443
24 1,827 334 910 650 1,533 593 1365 873 613 687 680 667 685 . 5.63
25 1,831 224 0 080 675 1,623  S¥2 1372 . 520 813 639 80 602 681 8N

26 1851 LM L1000 6250 L3629 1,013 7 610 1,000 S22 692 7.57
27 1,863 L4 1300 611 1768 609 1213 624 1020 798 832 127
28 1,871 184 1500 600 1,775 - 851 i413 628 ‘1,160 686 992 715
20 1,879 174 1,650 6200 1770 851 1,523 614 1,320 . 679 1,097 692
30 1,895 184 1880 529 1,784 6.9 1,673 651 1480 677 1,105 959
3t 1903 194 1,889 8.7 1,680 899 1,540 691 L1  9.59
32 RS07 334 1,893 817 _ 1,684 390 1,580 0 453 1114 692
331908 432 1899 529 1.689 651 1,640 370
34 1,943 492 : 1,705 4.41
35 1,988 515 - , 1,765 341
36 2,188 493 1,825 445
37 2,196 1.5 ' 1,840  6.60
38 2200 751 1,905  6.65
39 2205 0 493 . 1950  6.48
40 . 1954 9.10
41 ' 1958 9.10
42 ' 1,961 648
Min. 1.74 170 0.85 1.49 297 _ 3.41 328



Table 6.2.1 (4/6) River Cross Scetion Data (Sec.7-Sec.19)

Joint
No. X y {IiL) X y (EL) X y (EL) X y (IEL) X y (1E1) X y(EL) x - y(EL)
Sce-7? Sec-16 See-16A . Sce-17 See-17A Sec-18 Sec-19
1 0 1.39 0 1122 -0 1029 0 1063 0 1113 0 1153 0 1237
2 6 1047 2 1203 5 1265 5 1298 4 1320 4 1354 3 1382
3 10 1047 6 1203 %1265 9 1298 9 1320 9 1354 7 1392
4 19 1.3% 8 1122 16 10.29 16 1063 15 1113 15 11.53 12 1237
5 116 1.10 32 10351 200 10.50 62 10.87 90  11.26 15 1144 106 1212
6 123 8.83 202 1065 300 10.55 g1 1080 153 1137 237 12.13 124 1216
7 160 2,05 352 1991 410 1061 99 1139 76 1214 106 12,13 129 1327
g 161§ 8.87 600  10.49 417 8.27 103 941 213 1136 306 1203 135 1039

9 163 6.26 71027 0 429 6.57 115 6.91 376 1155 552 1198 141 749
10 166 5.66 188 9.37 444 5.97 125 6.16 485 1145 1784 1175 159 6.39
1 178 526 944 9.91 454 6.57 150 659 568 11.35 62 1172 18 739

12 182 506 1,016 1037 469 697 165 6.88 702 1160 1,128 1243 209 8.79
13 194 486 1,065 1047 489 627 175 8.06 794 1L56 0 1,325 1247 219 9.39
14 206 446 1,075 871 504 6.77 200 8.33 926 1152 1,532 1203 234 9.69
15 214 441 1,090 7141 518 8.27 230 8.61 977 1134 1,721 1121 242 12.82
16 218 426 L1007 731 524 1065 240 941 1,003 1161 2,059 11.19 331 1235
17 234 506 - 1,125 7.1 5906 11.00 256 11.18 1,007 9290 2135 1174 443 1173
18 238 506 1,155 .81 740 1126 202 1126 1,014 729 2,146 950 536 11.57
1_9 242 496 1,186 5.7t 830 1142 390 1082 1,029 689 2176 822 659 1172

20 258 511 1,184 .41 900  11.52 480 1082 1,044 679 2211 8.07 44 1218
21 202 516 1,190 - 1034 960 1L1.3] 635 1079 1,049 709 2226 160 194 1196
22 298 536 1210 940 1,020 1106 678 1052 1,050 6.590 2,251 822 934 1183

T 23 302 526 1,273 9.61 - 1,110 10.78 807 1125 1,069 7.1 2263 1180 1,038 11.53
24 306 546 1,355 - 946 1,210 1078 ‘830 1067 1,094 699 2,298 1144 1141 1176
25 310 626 1,363 1203 1,300 10.27 865 11.34 1,008 920 2426 1101 1319 1287
26 312 203 L3867 1203 1,360 992 920 1151 L3 1163 2434 1354 1381 M0
27 472 823 1,372 946 1,368 12.65 962 1175 1,193 1202 2438 (354 1409 1249

28 632 792 1,372 1265 1,330 1034 1,263 1128 2443 1101 1611 1226
20 792 193 1,377 9.92 1,537 1015 1,337 1110 1,678 12.65
30 952 7.26 1626 1028 1,551 1094 1,893 1281
it 972 8.93 1,634 1298 1,637 10.72 1,608  12.00
32 1138 LT 1,638 1298 1,759 1712 1,990 11.51
33 LH6 1047 1,643 1028 1,766 13.20 2,141 1270
34 1,150 1047 1770 13.20 2,145 1392
35 1,155 .77 1,175 1072 3,149 1392
36 ' 2,151 1270

"~ Min. 4.26 57 597 6.16 6.59 7.60 6.39



Table 6.2.1 (5/6) River Cross Section Data (Scc:19A-Sec.39)

Joint ‘
No.  x y(ELY  x YL x  y(EL  x Yy x y(Ely  x y(EL) X y (L)
Sec-19A Sce-20 o Sec-21 Sec-21A Sec-42 " Sec-dl See-39
1 0 1236 o 127 0 1157 0 1284 0 14.00 0 1508 0 1490
2 4 1457 4 1501 7 1524 6 15.89 4 1616 I 16.58 1 1737
3 g8 1457 g 1501 1 1524 10 15.89 8 1616 5 1658 5 17.37
4 15 1236 14 1277 22 1157 19 1284 14 1400 & 1508 6. 1470
5 45 1249 142 13.00 92 121t 7% 1295 195 1430 300 1450 200 1550
6 146 1220 1S4 1431 237 . 1245 190 1297 198 1631 440 1565 350 1545
9 245 1216 157 1180 407 1265 278 1298 200 (1631 458 1263 500 1550
8 31 1276 162 810 551 1351 366 1295 202 1426 468 1173 750 1625
9 400 1282 182 840 676 1324 437 1451 240 1519 483 1173 950 1635
10 701 1356 202 820 828 1328 486 1430 246 1230 498 1133 L2100 1625
11 1,257 12903 . 222 1080 960 1324 575 1403 251 1060 518 843 0 1610 1656
12, 1462 1298 226 1180 973 1270 - 617 1388 266 100 0523 893 1,642 1448
13 1,833 1328 235 1400 1,221 1281 697 (1331 281 1050 528 1123 1,654 14.18
14 2012, 1330 348 1298 1,521 1464 770 1383 296 - 1040 531 1263 . 1,662 1342
15 2065 1390 586 1265 1,526 1214 834 1521 311 1085 533 1573 1681 1272
16 2070 1296 723 1287 0 1536 1164 836 T 1511 326 1105 588 1500 1696 1227
17 2,081 1152 906 1306 1556 1134 £37 1234 31 1030 723 1450 1706 11.57
18 2000 1102 1256 1272 1581 1005 843 1120 3 1230 - 813 1450 1721 1174
19 2220 1042 1493 1346 1611 814 B6I 964 353 1540 993 1500 1736 1117
202,130 1002 1,586 1339 - 1616 12.14 8§79 B84 523 14.50 1,093 1525 1,746 1109
21 2,160 852 1735 1313 1,618 1528 891 B84 838 1400 1263 1500 1748 1210
22 2,170 862 1,741 1501 644 1421 9oy 974 1,i8% 1425 1,663 1510 1740 1542
23 2172 1152 1745 1501 1650 1537 927 1234 1,538 1400 1,863 1520 1,751 1640
24 2173 1400 1,749 1313 1,657 1423 . 931 1493 2,008 © 1450 2,012 1510 1754 17.16
25 2226 1366 1731 1372 935 1500 2,058 14150 2013 1658 1759 17.16
26 2289 1272 1736 1524 966 1516 2270 14.44 2,017 - 1658 1771 1529
2T 2295 14.57 : 1740 1524 - 977 1422, 2275 1616 2,018 1510 1,782 14.63
28 2299 14.57 : S 1744 1372 LI1L 1408 2279 1616 1,795 15.69
20 2304 1272 : 1,186 1386 . 2283 1444 1,907 1524
30 1,267 1414 1,984 1492
31 1,341 14.13 1,985 17.37
32 1,485 14.13 ' ' 1,980 17.37
X 1,565 1475 1,950 1492
34 1,634 1545 :
35 1,635 15.89
36 1,639 1589
37 o 1,640 1545 -
Min. 8.52 g0 £.14 8.84 10.10 8.43 11.09



Table 6.2.1 (6/6) River Cross Section Data (Scc.38-Scc.27)

Joint

No. X y (BL) X y (EL} X y (GL) X y (Bl S ox y (EL) X y (EL) X

Sec-38 Sec-35 See-27

0 1549 0 15.57 ¢ 1630
1 18.37 1 18463 41 16.50
5  18.37 5 18.63 42 19.36
6 1549 6 1557 46 1936
1540 18 1559 47 1650
98 1791 24 16.69 80 1650
0 174 160 16.50 116 17.50
127 14:15 288 1644 140 1892
132 11,00 155 1624 142 1892

0 =IO A W N =
ht=
—

el

10 M2 1085 463 1666 145 17.90
i1 162 1270 621 1664 171 15
12 182 1331 733 1683 172 1579
13 202 1392 850 1682 175 1357
14 207 1415 903 1678 190 13.60
15 16 1562 1021 1699 205 13.29
16 222 1724 1,052 1678 230 1464
17 242 1732 4055 1806 235 14.54
18 372 1400 1058 1695 250 14.69

19 462 17.00 1,081 1450 255 1579
20 672 1675 1,082 1390 260 18.50
21 1,137 1650 LD9S 1342 280 18352
22 1,399 16.08 1,115 © 13.27 380 18.60 -
23 1400 1837 L1225 1332 500 18.10
24 1404 1837 1,130 1315 680 1870
25 1405 1608 1,150 1270 840  18.48

. 26 1165 1278 1316 18380
27 1472 1418 1,632 18.00
28 1,174 1582 1,722 17.00
29 L198 1607 1735 17.50
30 1214 1512 1,883 . 17.50
31 1229 1853 ).88% 18.14
32 _ 1231 1853 (1,891 = i8.14
33 1,280 1630 2,218 1673
34 1413 1650 2219 1936
35 1492 1657 © 2223 1936
36 1493 1863 2224 1673
37 : 1497  18.63 :

38 : S L4Y8 1657
"Min. 10.85 12,70 1329



Sec.,
Name

Table 6.3.1 (1/7) River Water Surface Routing (Q = 200 m3/scc.)

E'ngy

(m}

Sec-26A0 0.03

Sec-25A
Sec~24A
Sec-23A
Sec-22A
Sec-21A
Sec-20A
Sec-19A
Sec~-16A
Sec—-14A
Sec-12A
Sec~10A
Sec-9a
Sec-8A
Sec-6A
Sec+-hA
Sec-4A
Sec-2A
Sec-1
Sec-4
Sec-6
Sec-7
Sec-156
Sec-16A
Bec-17
‘Sec-174
Sec-18
Sec-19
Sec-19A
Sec-20

" Bac-21
Sec-21A
Sec-42
Sec-41
Sec~-139
Sec~38
Sec-35
Sec-27

Di'ce Bed El.
{m) (m)
~-2.820

860 -2.770
2720 -2.660
1490 ~-1.760
940 -2.100
2620 -1.300
2650 -0.500
1125 -1.800
2251  0.410
1644 -1.100
178¢ 0.630
1560  1.050
1440  0.190
1450 ~0.850
1250 1.740
2005 1.700
1595 -0.850
1420 1.490
1530 2.970
2160  3.410
1160  3.280
1225 4.260
8115 5.710
1090 5.970
1510  6.160
1190  6.590
13706, 7.600
. 3570 6.390
280 8.520
4306 8.100
1950 8.140
1040 8.840
1916 10.100
1400 8.430
2150 11.090
1900 10.850
1040 12.700
3010 13.290

Depth W.S.El. V'ty
(m) {m) {w/s)
570 0.750 0.985
702 0.932 0.914
147  1.487 0.943
567 1.8067 0.91¢
067 1.967 0.780
652 2.352 0.890
314 2.814 (0.864
789 2.989 0.990
960 3.370 0.733
682 3.582 1.008
266 3.896 0.780
067 4.117 0.69%4
106 4.296 0.838
346  4.496 - 0.714
934 4.674 0.905
316 - 5.0l 0.718
046 5,196 0.732
932  5.422 0.910
816 5.786 0.677
688 6.098 0.368
979  6.259 1,019
405  6.665 0.847
366 . 9.076 0.911
348 9.318 0.755
392 9.552 .0.774
168 9.758 0.835
512 10.112 0.987
559 10.949 0.655
827 - 11.347 1.617
727 13.827 (0.573
778 13.918 0.631
139 13.979 0.551
973 14,073 0.583
742 14.172 0.818
429 14.519 0.803
109 14,959 1.045
596 15.296 1.024
028 16.318 1.073
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Table 6.3.1 (2/7) River Water Surface Routing {(Q = 300 m3/scc.)

-Sec. Di'ce Bed El.. Depth W.S5.ELl. V'ty E'ngy Hf Area Rm Nm
Name  (m] (m) {m} (m}- (m/s) (m} (m) (m2} (m)

Sec-26A0 0.03 -2.820 4.740 1.920 - 0:690 1.973 . G.000 435 2.4 0.030
Sec-25Aa 860 -2.770 4.808 2.037 0.731 2.086 0.112 411 2.8 0.030
Sec-24A 2720 -2.660 5.092 2.432 0.991 2.493 0.407 303 3.4 0.030
Sect23A 1490 -1.760 4.448 2.688 1.018 2.749 0.256 295 3.6 0,030
Sec-22A 940 -2.100 4.938 2.838 0.232 2.849 0.100 1292 1.3 0.034
Sec~21A 2620 -1.300 4.381 - 3.081 1,047 3.146 0.297 286 3.6 0.030
Sec-20A 2650 -~0.500 4.059 3.55%9 1.005 3.618 0.472 298 3.5 0.030
Sec-19A 1125 -1.800° 5.536 3.736  0.374 3.756 0.138 803 1.9 0.034
Sec-16A 2251 0.410 3.550 3.960 0.884 4.006 0.250 - 340 3.2 0.030
Sec-14A 1644 -1.100 5.308 @ 4.208 1.252 4.307 0.302 240 4.1 0.030
Sec-~12A 1780 0.630 3.902 4.532.0.257 4.541 0.233 1167 1.5 0,035
Sec-10A 1560 1.050 3.598 4.648 0.858  4.691  0.150 349 3.1 0.030
Sec-9A 1440 0.190 4.674  4.864 1.013 4.929 0.238 296 3.3 0.030
Sec-BA 1450 -0.850 5.957 5.107 ~0.820 5.156  0.226 366 3.2 0.030
Sec-6A 1250 1.740 3.562 5.302 1.097 5.371 0.215 274 3.3 0.030
Sec-54 - 2005 1.700 " 3.983 5.683 0.849: 5.725 0.35%4 353 3.2 0.030
Sec-4A 1595 -0.850 6.727 5.877 0.868 5.928 0.204 346 3.7 0.030
Sec-2A 1420 1.490  4.610 6.100 0(.949 6.164 0.235 316 - 2.7 0,030
Sec-1 1530 2.970  3.439 6.409 0.719 - 6.442 0.278 417 2.3 0.030
Sec-4 - 2100 3.410 3.267 6.677 0.417 6.687  0.245 719 2.5 0.040
Sec-b6 1106 3.280 3.546 6.826 1.212 6.913 0.22% 248 2.8 8.030
Sec-7 1225  4.260 2.970 7.230 (0.938 7.281! 0.368 320 2.2 0.030
Sec-16 8115 5.7i0 3.851 9.561 1.095 9.633 2,351 - 274 2.6 0.030
Sec-16A 1090 5.970 3.872 9.842 0.933 9.893 0.260 322 3.1 0.030
Sec-17 1510 6.160 3.952 10.112 0.890 10.164 0.271 337 2.7 0.030
Sec-17A 119¢  6.590 3.742 10.332 1.622 10.392 (.428 294 3.2 0.030
‘Bec-18 1370 7.680 3.08% 10.689 1.111 10.763 0.370 270 2.4 0.030
Sec-19 3570 6.390 5.125- 11.51% 0.823 11.557 0.794 365 3.8 ¢.030
Sec~19A 980 8.520 - 3.352 11.872 1.748 12.075 0.518 172 2.2 0.030
Sac-20 4300 8.100 6.051 14.151  0.145 14.154 2.080 2067 1.7 0.036
Sec-=21 1950 8.140- 6.085 14.225 0.866 14.271 (.117 346 4.0 0.030
Sec-21A 1040 - 8.840 5.490 14.330 0G.758 14.364 (.092 396 4.5 0.030
Sec-42 1910 -10.100° 4.383 - 14.483 0.774 14.518 0.154 387 3.8 0.030
Sec-41 1400 8.430 6.199: 14.629 1.059 14.702 0.184 283 3.8 0.030
Sac-39 2150 11.090 3.982 15.072 1.059 15.142 0.441} 283 2.9 G.030
Sec=38 - 1900 10.850 4.707 - 15.557 1.205 15.654 0.512 249 3.0 0.030
Sec-35° 1040 12.700 3.203 15.903 1.162 15.983 0.329 258 2.6 @¢.030
Sec-27 3010 13.290 -3.625 16.915 1.265 17.009 1.026 237 2.9 0.030



Table 6.3.1 (3/7) River Water Surface Routing (Q = 400 m?/sec.)

Sec., Di'ce Bed El. Depth W.5.E1, Vity E'ngy . HE Area Rm Nm
Name (m) {m} (m (m} (m/s) (m) (m) ~ (m2) (m)
Sec-26A0 0.03 -2.820 4.930 2.110 0.640 . 2:175 0.000 625 1.9 0.031
Sec-25A 860 -2.770 5.024 - 2.254 0:804 2.320 0.146 497 2.7 0.031
Sec-24A 2720 -2.660 5.285 2.625 0.269 2.639 0.316 1487 1.2 (.035
Sec-23A 1490 -=1.760 4.550 .2.790  1.317  2.893 0.253 304 3.7 0.030
Sec~22h 940 -2.160 5.132 3.032 .0.232 3.043 0.150 1723 1.3 0.035
Sec-21A° 2620 -1.300 "4.590 3.290 1.314  3.392 0.412 304 3.7 0.030
Sec~-20R 2650 -0.560 4.3066 3.800 0.126 3.801 0,368 317 1.8 0.038
Sec-19A - 1125 -1.800 5.637 3.837 0.461 3.867 0.065 868 1.9 (.034
Sec-16A 2251- 0.410 3.710 4.120 0.324 4.131 06.184 1234 1.8 0.035
Sec-14A 1644 -1.100 5.404 4.304 1.625 4.471 0.339 - 246 4.2 0.030
Sec~12A- 1780 0.630 4.188 4.818 - 0.265 . 4.826 0.355 1512 1.7.0.035
Sec-10A 1560 - 1.050 3.893 - 4.943 0.810 = 4.997 0.171 494 2.6 (.030
‘Sec-9A - 1440  0.190 5.011 5.201 1.208 -5.294 0.296 331 3.6 0.030
Sec-84 1450 -0.850 6.362 5.512 0.930 5.575 0.281 . 430 3.4 0.030
Sec-6A 1250 - 1.740 3.994 5.734° 1.289 5.830 0.255 310 - 3.8 0.030
‘Sec~5A 2005 1.700 4.483 6.183 0.975 6.237 0.408 410 3.7 0.430
Sec~4A 1595 -0.850 - 7.249 6.399 - 0.987 _ 6.464  (0.227 405 4.1 (0.030
Sec-2A 1420 1.490 5.143 .6.633 :1.018 6.703 0,239 393 3,1..0.030
8ac-1' 1530  2.970 3.955 6.925 0.770 6.961 0,259 519 2.8 °0.030
Sec-4 2100 3.410 3.758 7.168 0.376.. 7.179 0.217 1064. 2.4  0.040
Sec-6 - 1100  3.280 4.019  7.299 - 1.374  7.409 0.230 291 3.3 .0.030
C Sec-7 - 1225  4.260 3.456 - 7.716 1.020  7.776 . 0.366 392, 2.7 - 0.030
‘Sec~16 8115 5.710 4.288 . 9.998 1.230 10.0882.313 . 325 - 3.0 0.030
Sec-16A 1090 5.970 4.330 .10.300 1.074 10.368 ' 0.279. 372 3.5 .0.030
Sec~17 ‘1510 6.160 4.435 10.595 0.98f 10.657 0.289 - 408 3.1 0.030
Sec~-174 1190 6.590 4.230 10.820 1.175° 16.899  0.243 3400 3.7.6.030
Sec-18 1370 7.600 3.585 11.185 1.212 11.272°0.373 330 2.9..0.030
Sec-19 3570 6.390 5.622° 12.012°°0.957 12,068 0.796 418 4.3 0.030
Sec-19A 980 8.520 3.813 12.333 1.853 12.556 0.488 216 - 2.6 -90.030
Sec-20 4300 8.100 6.360 14.460  0.143 14.463 1.907 2789 . 1.9..0.037
Sec-21 1950  8.140 6.407 -14.547 1.0660 14.616 0.154 377 = 4.3 :0.030
Sec-21A 1040  8.840 5,851 14.691 . 0.930 14.743 0.126 - '430.. 4.8 0.030
Sec-42 1910 10.100 4.795 14.895 0.925 14.944  0.202 433 4.1 0.030
Sec-41 1400 - 8.430° 6.642 15.072 - 1.242 15.171 0.227 322 4.1 0.030
"Sec-39 - 2150 11.0%0 4.485 15.575 1.164 1%5.660..0.489 = 344 3.3 0.030
‘Sec-38 1960 10.85%0 5.222 16.072 1.322 16.187 . 0.527 303 -°3.4::0.030
‘Sec-35 © 1040 12,700 3.718 16.418 1.169 16.506 0.319 342 .- 2.8 0.030
Sec-27 - 301¢ 13.290 4.110 17.400 1.434 17.520 1.014 279 . 3.4 0.030



Sec.
Name

Table 6.3.1 (4/7) River Water Surface Routing (Q = 500 m3/sec.)

(m)

Di'ce Bed El.. Depth W.S.El.

(m}

Vity
(m/s)

E'ngy

(m)

' Sec-26A0 0.03
Sec~254A -
Sec-24A

Sec~234
Sec~22A
Sec~21A
Sec-20A

Sec-194

Sec-~16A
Sec~14A
Sec-12A
Sec-10A

Sec-9A
‘Sec—8A

Sec-6A

Sec-5A

Sec-4A

Sec-2A
- Bec-1
" Sec-4
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SECfI7
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S&Cflg‘
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Table 6.3.1 (5/7) River Water Surface Routing (Q = 1,200 m>/scc.)

Sec. Di'ce Bed El. Depth W.S.El. V'ty
Name (m) (m) {m} (m} (m/s)

Sec~26A0° 0.03 & 1.180
" Sec-25A 340  1.430
Sec-24A . 630 . 1.520
Sec-23A . 710 1.890
- Bec-22h 81¢ 1.830
Sec~21A 750 2.170
Sec-20A 725 1.%10
Sec~-19A 455 1.920
‘Sec-16A 2395 . 2.350
Sec-14A 1245 3.000
Sec~12A 1105 3.260
Sec-10A 1215 3.620
Sec-9A 410  3.800
Sec-8A 740 - 2.040
Sec-6A 1370 2.090
Sec-5a 1010 5.290
Sec-4A 480 5.820
Sec-28 950 5.200
Sec~1 1490  6.100
Sec-4 = 1660 3.410
Sec-6 1075 6.830
Sec-7 1345 - 7.230
Sec-16 5780 9.370
Sec-16A 850 - 9.840
Sec-17 740 16.110
Sec-17A 715 .10.330 .
Sec-18 840  10.690
Sec~19 830 11.510 :
Sec~19A 875 11.870
" Sec-20 740 12.650
Sec-21 895 11.570
Sec-21A 725 12,840
Sec~42 830 = 14.000
Sec-41 680 14.500
Sec-39 680 14.630
Sec-38 910 14.000
Sec-~35 510 15.570
Sac-27 1200 16.300

.109

.733
173
891 1
.838  11.678
877 11.987
(871 12.201
.828 12.518
.353 1 12.863:
.648 13.518
434 14.084
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702 16.332
131 17.131
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.003 18.303
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Sec.
Name

Table 6.3.1 (6/7) River Water Surface Routing (Q = 1,600 m3/sec.)

Di'ce Bed

El.

Depth W

(m)

.8.

HE

- Area

(m2)

Sec~26A0 0.03

S5ec-25a
Sec~24A
Sec-23A

Sec-22A

Sec~-21A
Sec-20A

Sec-19A

Sec-16A
Sec~14A
Sec-12a

Sec-10A
Sec-9A

Sec-8A
Sec-6A
Sac-hA
Sec-4A
Sac—2A
Sec-1
Sec-4
Sec-6
Sec-"?

Sec~16 .

Sec-16A
Sec~17
Sec-17A
Sec~-18
Sac-19
Sec-19A
Sec-20

Sec-21 -

Sec-21A

Sec-42
‘Sec-41

Sec-39
Sec-38
Sec-35
Sec-27

340
630
710
810
750
725
455

2395

‘1245
~'1105

1215

410

740
1370
1010

480

950

- 1490
1660

. 1075
1345
5780
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830 " 1
875

740

895 .
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(m) -{m/s)
960 " 0.563
070 0.466
222 0.475
452 . 0.561
707 0.444
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145 .0.348
203 0.533
750 0.562
660 0.560
354 0.567
621 *0.421
788 0.769
237 . 0.609
614 0.459
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213 0.470
.392 0.358
.853 - 0.987
;687 0.654
590 0.700
.978 0.767
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.782 . 0.504
.103 .0.627
.723 .0.783
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Sec.

Table 6.3.1 (7/7) River Water Surface Routing (Q = 2,000 m?/sec.)

Di‘ce Bed

El.

Vity

(m/s}

B

'ngy
(m)

Sec-26A0 (.03

Sac-25A
Sec-24A
Sac~23A
Sec-22h

Sec-21A

Sec-20A
Sec-19A
Sec~16A
Sec-14A
SeCfIZA
Sec~10A
‘Sec-9A

Sec-8A

Sec-6A
Sec-5A
Sec-4A

Sec-2A°

Sec-1
Sec-4

" Sec-6

Sec-7
Sec~16
Sec~16A
Sec-17
Sec-17a
Sec-18
Sec-19
Sec-19A
Sec-20

Sec~21"

Sec-21A

Sec-42

Sec-41
Sec-39
Sec-38
Bec-35
Sec-27

340
630
710
810
750

725

455
2395
1245
1105

1215
410

740
1370

1010

480

950
1490
1660

1075

1345

5780
850

740 -
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2.090 3.
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2667 8.
12:336 5.
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2.027 13
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3.217 14
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Chennet Water Suface Profile (m3/s) Shaulder -

Table 6.3.2 Low Water Channel Water Profile
Single  Accum. Lowesl Shoulder Elev.

Sec. Name Km Distance  Distance  Distance  [lev, Lefk Rigit  Min.  Widith 200 300 400

Sec-26A 835 + 980 0 0 “2.82 1.90 223 190, 92 073 L9z 211
Scc-25A 85+ 120 §60 §60 217 19 231 1.9 90 093 204 225
See-24A 82 + 400 2,720 3,580 -2.66 258 3.06 258 100 149 243 263
See-23A 8¢+ e 1,400 5010 - -1.76 3.01 298 2.98 89 181 2869 279
Sec-22A O+ 910 940 6010 230 3.03 272 272 98 197 284 303
Sec-21A 77+ 350 2620 .8_630 -L30 3.2¢ 3.6 329 87 235 308 329
Sec20A T4+ 700 2,650 11,280 054 403 380 380 9% 281 356 3.0
Sec-19A 73+ 575 1,125 12,405 -1.80 3.6 3.8¢ 3.46 83 299 374 3.84
Sec-16A n+ o 324 2,251 14,656 04l 1.23 412 412 121 337 396 412
Sec-14A 69 + 680 1,644 _' 16,300 -1.10 4.36 4.35 4.35 68 358 421 430
Sec-12A 67 + 900 1,780 18,080 0.63 4.82 4.38 438 105 390 453 4.80
Sec-10A 66 + 340 1,560 145,640 1.05 488 306 488 119 412 4464 493
Scc-9A 64 + 900 1,440 21,080 019 5.2 5.40 521 105 430 486 520
Sec-8A 63+ 450 1,450 22530 035 6.48 5.65 565 17t 450 3510 5510
Sec-6A 62+ 200 1,250 23,780 1L 632 6.32 632 8% 468 530 573
Scc-3A 60 + WS 2,005 25785 1.70 6.78 6.96 678 119 502 568 618
Sec-4A 58 +. 600 1,595 27,330 -0.85 100 6.38 688 113 520 588 640
Sec-2A 57 + 180 1,420 - 28,800 1.49 71.50 7.33 733 148 542 610 6.63
Sec-1 55+ 650 1,530 30,330 2.97 7.95 1.87 787 203 579 641 693
Sec-4° 53+ 550 2,100 32430 341 808 816 808 130 610 668 117
Sec-6 52+ 450 1,160 33,530 3.28 8.03 837 BO3 95 620 6383 730
See- 51+ 225 1,235 34755 4.26 9.05 9.03 903 152 666 723 7172
See-16 43 + 110 g115 42,870 5N .10.47 10.34 1034 125 908 956 10.00
Sec-16A 43 + 20 L09D 43,960 597 106 1065 1061 114 932 G984 1030
Sec-17 A+ 510 1,510 45470 616 1130 1118 1118 157 955 1011 10.60
Sec-17A 39 + 320 1,190 456,660 659 1161 11.63 1161 1060 976 1033 1082
Sec-1§ - 3T+ 950 1,370 . 48,030 7.60 .H.?tf 11.860 1174 128 1011 1069 1119
Sec-19 34+ 380 3570 51,600 6.3% 1327 1282 1282 113 1095 11.52 1201
Sec-19A 33+ 400 ‘080 52,580 . .S.S?_ 1390 1400 1390 105 1135 11.87 1233
Sec-20 29 + 100 4,300 56,880 810 143 1400 14.00 B1 1383 14.15 1446
Sec-21 23+ ¢ 150 1,950 58,830 B.14 1464 1528 1464 97 1392 14.22 1455
Sec-21A° 261 110 1,040 - 59870 384 1521 1510 1510 101 1398 1433 14.69
Sec-42 24+ 200 1,916 61,780 - 10.10 1631 15.40 1540 - 153 14.07 14.48 14.89
Sec-41 22+ 800 1400 63,180 843 1565 1573 1565 93 1417 14.63 1507
See-39 20+ 650 2,150 65330 1109 1656 1706 1656 44 1452 1507 1557
Sec-38 18+ 750 1,000 6'},230 10.85 1791 17.24 17.24 124 1496 1556 16.07
Sec-35 17+ 710° 1,040 68270 1270 1806 1853 1806 174 1530 1590 1642
Sec-27 4 + 700 3010 71,280 13..29 18.92 18.60 18.60 238 1632 1692 1740
Min. 68

Max. 238

Avg. 119

500 W.Suiface
2.25 035
2.38 -0.47
2.65 0.07
2.88 0.10
3.23 051
1.44 -0.15
3.50 0.00
4.17 01
4.24 012
4.36 0.0
455 017
482 006
5.28 0.07
5N -0.06
5.01 0.41
6.50 0.28
6.76 0.12
7.02 0.31
7.32 0.55
7.56 0.52
7.68 0.35
8.12 0.91

10.34 0.00

10.67 -0.06

10.99 0.19

11.22 0.39

11.61 0.13

12.45 0.37

12.75 1.15

14.77 0.77

14.79 0.15

14.80 030

15.08 0.32

15.32 0.33

15.93 0.63

16.47 077

16.83 1.23

17.82 0.78

0.77
1.23



Table 6.3.3 Hi gh Water Channel Water Profile

) Single.  Accum, Levee  Channel Water Profile Free Board

See, Namse Kan Distance  Distance  Distance  Elevation Width 1,200 1,600 2,000 1,204 2,600
Sec26A  SY 4 90 0 0 3731952 2.65 2.96 3.27 1.08 0.46
Sec-25A 50+ 1750 340 340 380 2,160 278 3.07 3.36 1.02 0.44
Sec:24A S0+ 120 630 970 381 2210 285 122 3350 096 041
Sec-23A 49 4 410 N0 1,680 412 2,069 3,20 3.45 3.0 0.92 0.42
Sec-22A 48+ 600 810 2,490 433 27258 3.46 3.71 3.94 0.87 0.39
Sec-21A 47+ 850 . 750 3,240 4.54 2260 3,71 3.94 4.16 083 038
Sec-20A 47+ 125 725 3965 4.66 2,008 192 4,15 436 0.74 0.30
Sec-194 46+ 670 455 4420 473 1,548 3.97 4.20 4.42 0.76 0.31
Sec-16A 44 + 275 2395 6815 5.12 1411 4.44 415 5.02 0.68 0.10
Scc-ldA 43 4 30 - 1,245 8,060 ©5.41 1488 474 5.06 5.34 0.67 0.7
Sec-12A. 413 W25 1,165 9,165 5.87 1,545 503 535 5.63 0.84 0.24
Sec-10A 40+ - 710 1215 10,380 6.11 2110 531 562 5390 080 021
Sec-OA 40+ 300 416 10,790 650 2255 5.51 579 . 604 1.08 0.55 .
Sec-8A 30+ 560 740 11,530 661 2,092 6.02 6.24 6.43 0.59 0.18
Sec-6A 38+ 190 1,370 12,900 751 2,188 - 6.34 6.61 6.84 1.i7- . 0.67
Sec-5A 37+ 180 1,010 13,910 8.17 1,880 6.86 7.09 729  1.31 0.88
Sec:dA . 36+ 700 . 480 14,390 8.51 1,768 726 741 - 166 1.25 0.85
Sec-2A S+ 750 . 950 15,340 873 1350 - 7.1 795 815+ 1.02 0.58
See-t 44 260 1490 16830 . 899 1673 7.9 821 8.46 1.07 0.53
Sec-4 32+ 600 1,660 18490 910 1,950 .07 839  8.66 1.03 044
Sec-6 3+ 525 1075 19,565 9.59 1,097 - 8.56 886 9.1 1.03 0.48
See? 30+ 1800 1,345 20910 1047 1138 040 969 994 1.07 0.53
Sce-16 24+ 400 5780 26,690 1263 1,355 1126 1159  11.88 0.77 0.15
See-16A 234 550 850 27,540 1265 1,360 1168 11,98 1225 097 040
See-17 2+ 810 740 - 28,280 1298 1626 1199 1228 1254 0.99 G.44
Sec-17TA 22+ 95 715 . 28,995 1320 1,759 1220 1249 1274 1.00 0.46
Sec-18 2+ 255 840 29835 1354 2426 1252 1278 13.02 1.02 0.52
See-19 200+ 425 830 30,665 1392 2,041 1286 1300 0 1332 1.06 0.60
Sec-19A 19+ 550 875 31,540 - 1457 2,289 1352 1372 1390 LO5 0.67
Sec-20- . 18+ 810 740 32,280 15.01 1,735 1408 - 1428 1445 0.93 0.56
Sec-21: 17+ 915 . 895 33,175 1524 1,731 1433 . 1458 1479 0.91 045
Sec-2lA 17+ 190 725 33,900 1589 1,634 1463 1488 1510 1.26 079
Sec-42. . 16+ 36D 830 4,730 1616 2270 1512 1536 1558 1.04 0.58 .
Secidl 15+ 680 680 35410 1658. 2018 1562 1582  16.00 0.96 0.58
Sec-390 15 + 0 . 680 36090 1737 1990 1633 1652 | 16.69 1.04 0.68
See-38 M+ 90 910 37,000 18.37 1,405 17.13  17.38.  17.58 1.24 0.79
Sec-35 13+ 580 510 37,510 18.63 1,498 1746 - 17712, 11.93 1.17 0.70
Sec-27 12+ 380 1200 38710 19.36 2224 1830 1856 1877 1.06 0.5%
Min. 1,007 "0.59 0.07
Max. 2,426 1.31 (.88
Avg. . 1841 0.98 0.48



Days Time

Table 7.1.1

2-Yeat

5-¥ear

Flood Hydrograph for Catalan Dam

10-Year 23-Year

50-

Year

100-Year 200-Year 50-Year
Amdls) - (m3fs)  (wds)  (m3ls) - (mdls) - (mdls)  (mdfs)  (mdfs) o (ms)

Cualasl.

873

883
1,077
1,189
1,250
1,260
1,689
4,338
9726
9,376
4,730
3,234
2,619
2,214
1,931
1,731
i.523
1,374
1,106

975

883

- 0:00
2400
48 : 00
96 : 00
120: 00
144 : 00
1stday 153 :00 275 320 350 375 460 425 575 625
Istday 165:00 285 330 375 400 425 450 600 650
Istday 177:00 300 350 390 425 450 475 624 665
2nd day 189 : 00 325 370 410 440 470 495 635 615
2nd day 201 : 00 340 383 425 450 485 520 650 700
3rdday ~ 213 :00 360 400 450 475 510 340 675 725
3rdday  225:00 175 420 470 500 550 585 650 740
dthday 237 :00 400 435 495 535 580 615 720 715
4thday 249 :00 425 470 530 610 650 700 775 825
Sthday 261 :00 450 515 600 660 725 790 RGO 915
5thday 273:00° 475 575 690 760 825 925 1,000 1.065
Gthday 285:00 525 640 800 890 085 1,085 1,210 1,280
Gthday 297 : 00 600 780 900 1,065 1,190 1,300 1,475 1,550
Tthday 309 :00 740 975 1,160 1,365 1,525 1,735 1.850 1.950
7thday 321:00 1.175 1740 2130 2650 3045 3455 3,850 4375
Bthday 333:00 760 1000 1,185 1.380 1535 1,723 1.850 1,950
Sthday 345:00 Gio 790 900 1,078 1,200 1300 1410 1,525
Sthday 357:00 530 675 800 935 1.010 1,100 1,i30 1,250
“Shday 369100 463 575 675 775 860 930 935 1,020
10th day 381 : 00 400 500 575 635 735 800 810 865
10thday 393 : 00 380 450 500 575 600 700 725 780
lithday 405 :00 355 410 460 520 575 625 690 745
11thday 417 :00 350 380 430 475 530 590 673 725
12th day. 429 : 00 335 370 425 455 520 575 660 710 |
12thday 441 : 00 325 355 400 445 500 555 645 695
13thday 453 : 00 310 345 390 430 ago 540 630 675
13thday 465:00 300 330 375 420 475 525 625 665
14th day 477 : 00 285 320 360 400 455 515 600 630
14th day 489 :00 275 300 350 385 435 500 590 640
Peak Discharge 1,175 1,740 2,130 2,650 3,045 3,455 3,850 4,375
Flood Vol. (mil. m3} 538.1 6564 7625 8703 963.7 10633 1,19i.5 1,2864
gn?}.'s)
10,000
9,000 | it
Calastord yihy\
8,000 - —
- (R
6,000 A\
5,000
4,600
3,000
2,000
LO0O | e NN R |-
0
0 50 100

500
Time (hrs.)




Table 7.1.2  Flood Hydrograph for Séyhan Dam

2Year  5-Year Cl0-Year 25-Year 50-Year 100-Year 200-Year 500-Year Chtast.

Days Time
Ist day 000 20 32 40 46 60 o9 80 10
1st day 600 25 35 42 51 62 72 89 119
Istday 12 : 00 27 37 45 35 65 75 100 129
Istday . 18 :00 30 40 50 58 G638 80 110 140
Istday 24:00 35 45 54 6 17 86 122 158
ndday  30:00 40 50 61 el 89 102 146 170
Indday 36 :00 46 a0 75 24 108 129 158 190
Znd day 42 : 00 55 73 93 110 133 160 182 214
Ind day 48 : (0 63 83 ii5 140 165 197 215 255
3rdday 54:00 3 106 i41 175 203 235 260 305
3rdday 60:00 23 128 167 210 246 280 320 368
Jrdday  66:00 97 155 . 198 253 295 335 : 390 e 560
Irdday 7200 120 190 244 312 355 407 480 535 -3.362
dthday 78:00 163 245 325 400 Ad5 S04 608 682 6,066
dthday 84 :00 280 435 550+ 705 825 955 1,075 1,235 6,731
dthday - 90 1 00 152 262 340 404 455 515 615 680 5,544
dthday . 96:00 - 112 190 244 308 362 397 485 540 3,127
_ Sthday -102:00 g1 148 193 247 296 325 395 445 1,59
Sthday 108 - 00 79 120 157 205 2444 272 320 365 831
. 5thday 114 : 060 68 96 130 171 205 228 260 302 451
Sthday 12000 59 80 106 142 168 186 210 250 227
Gthday 126:00 52 63 g7 13153 133 150 175 . 24 94
Gthday. 132 :00 45 58 ! 93 106 118 155 190 - 24
- Gthday. 138:00 40 51 64 77 87 96 140 175
_Gthday 144:00 35 47 57 11 79 86 125 162
7thday . 150 : 00 32 a4 355 67 15 82 112 150
Tthday 15600 30 42 52 61 72 80 - 100 135
Tthday 162 : 00 20 8 49 60 08 70 90 123
Jthday 168:00 24 35 45 56 63 73 80 115
Peak Discharge 280 435 550 705 825 . 955 1075 1,235 6731
Fowd Vol.{mil. m3) 14.1 534 GB.7 86.0 100.8 1140 1380 154.9 617.9
{m3/s)
. 7.000 Catasts
6,000 P
5,000 —
4,000
3.000 50013( .
2,000 | .
1,000 ’ — N
() ne—— — 1 - - S
0 20 . 4(_), 60 80 © 100 120. 140 160 180
' Time {hrs.)




2nd day
2nd day
3rd day
3rd day
4th day
41h day
5th day
5th day

6th day.

Gth day
~Jth day
Tth day
8th day
&th day
Oth day

Oth day '

10th day
10th day
11th day
11th day
12th day
12th day

13k day

13th day
14th day
141k day

Catalan Dam Flood Routing for 500-year Flood

Inflow
Vol.

(milm3)

21.54
28.40
28.94
29.70
30.78
31.64
32,72
34.56
37.58
42,711
30.65
61.13
75.60
136.62
136.62
75,06
3094
44,03
10.72
1553
32,91
31.75
31.00
30.35
29.59
2894

Spilling Oufiow

Open

{m)

1.02
1.01
1.01
1.01
1.01
1.00
1.00
098
0.9%
uYy?
094
0.92
.39
0.82
078
0,76
0.71
013
073
0713
072
072
0.72
672
072
07?2

0.709
(0.709
0.709
0.710
0o
0710
0.710
0l
0109

0onz .

ans3
0714
0216
0720
0.724

6,723

0.734
0731
0.731
(1.732
0.732
0.732
0732
0.732
0.733
0.733

Coel

Disch.
(md/s)

602
393
599
601
601
601
604
597
366
006
o
603
60
U8
604
380
GO
599
o3
(61453
599
601
602
G603
604
604

Cutllow
Vol

InfCut
Balance

(mi.m3) (mil.m3)

25.96
25.90
2585
25.93
26.02
26.02
26,414
25.96
25.14
25.33
26.05
25.98
26.08
25.96
25.96

26.07
26010

1.5%
2.50
3.0
317
476
5.62
6.68
8.60

£2.45
1744
24.61
35.15
49.52
110.66
110.66
1948
344
23.13
1176
9.1
6.93
5.83
5.02
4.32
3.52
2.84

(Constant Ratio Operation Qt=600m3/s)

Resvr.
Yolume
(mil.m3)

1.644.6
1.646.2
16487
1.651.8
1.655.6
1.660.3
1,666.0
1.672.6
168122
1.693.7
1,711,
17357
17709
1,820
19310
2.041.7
20012
21256
2.148.8
21615
21730
21799
2,185.7
2.190.7
2,195.1
2,198.6
2,201.4

WL
(m)

118.60
118.62
118.66
1i8.70
118.75
118.82
H18.90
11899
189.114
11928
119.52
11985
1200.33
120.99
122.42
123.82
124.42
124,84
12512
125.30
12541
125.50
125.57
125.63
125.68
125.72
¥25.75

Table 7.1.3

" Rosvr.

Inflow

Time . (mdfs)
000 625
12:00 650
24 : Q0. 665
36 : 00 675
48 : 00 700
60 : 00 725
72 1 00 740
84 : 00 715
96 : 0D 825
108700 915
120 : 00 1,065
132 : 00 1,280
144 : 00 1.550
156 : 00 1.950
168 = 00 4375
180 : 00 1.950
192 : 00 1.525
204 1 00) 1.250
216 : 00 1,020
228 00 865
240 1 0 780
252 : 00 745
264 :.00 725
276 : 00 710
288 ; 00 693
300 : 00 673
312 - 00 665
324 .00 650
336 : 00 640
4,375

Stored Volume=



Ist day
1st day
1st day
2nd day
2nd day
3rd day
3rd day
4th day
41h day
Sth day
5th day
Gth day
6th day
Tth day
Tih day
8th day

8th day

9th day

Gth day
10th day
10th day
11th day
11th day
12th day
12th day
13th day
13th day
14th day
14th day

Table 7.1.4 (;atal.an Dam Flood Routin g i‘(_)i' 500-year Flood
(Constant Ratio Operation Qt=800m?/s)

Spilting Outftow

Resvr.
Volume
(mil.m3)

1.644.0

16452 -

11,6465
1.648.2
1.650.7
1.654.1
1.658.5
1.663.9

16710
1LOS1D
1,696.0
1.718.6
1.751.1
1,797.3

1.901.7.

2,003.6

20440

2,069.2
2.083.5
20897
24907

2,089.2 .
2.086.5
20829
20786

2.073.6
2.068.1

RWI.
()

118.61
118.63
118.65
118.68
11%.73
11879
118.87
118Y7
11911

BRIV

119.62
120.06
120,68

L 12205

123.34
123.84
i24.16
124.33
12041
124 42
12440
124.37
124.32
124.27
124.21
124,14

[Resvr, Inllow  ----n- RS IEITOR Outltow  In/Qut
Inflow Vol Open Coof.  Disch Vol: Balance
Tire (m3fs)  (mikm3)  (m} (m3dfs)  (milm®) {(milaud)
000 625 623
1200 650 2754 106 Q708 623 2697 057
24 :00 665 28.40 1.07 070% 630 27.07 1.33
36 : H0 675 2893 LOT 008 631 27.22 1.72
4% : 00 00 2970 107 0.708 632 721 243
6000 F25 30.79 .07 0708 634 27."31 3.4
72 ;00 740 3164 106 009 631 N 4m
84 : 00 775 32721060 D709 634 27.31 541
96 : 00 825 356 106 07 638 2747 TWY
108 ; 00 915  37.58  LL>  02i0 638 27.55 1003
120 1 00. 1,665 4277 o3 0710 0435 2771 1505
132 : 00 1280 5065 103 07N 657 2814 225
144 : 00 1,550 6113 Lod 0712 663 2862 1251
156 : 00 1950 7560 104 0713 690 2933 46.27
168:00 - 4375 13662 L14 0713 805 3228 108
180 : 00 1950 13662 107 0716 801 268 101.94
T 19200 1,525 7346 103 0717 803 361 4042
204 00 1250 5991 104 0TI R03 I3 25320
216 : 00 1,020 4903 103 07IY 803 KNIV E R R et
C228 100 465 4072 Lo2 0TI 9% 359 613
. 240: 00 780 35531 102 0Ny 798 349 RO
252 100 745 3294 102 0718 798 48 1M
264 : 00 725 3175 102 0TI 797 3445 270
276 : 00 710 360 103 0TI 403 1956 -3.56
283 : 0D 695 3035 TU3 0% g1 3465 L0
300 : 00 675 2959 103 0 %00 3158 <499
317 :00 G665 - 2894 103 0718 797 KER L
324 : 00 650 : '
136 : 00 640
4375 1.230.1 2067

Sred Volume=

2,090.7

446.1



Time

Resvr.
Inflow
{dfs)

Tnltow

Vol

{miland)

Spilling Ouilow

Open

(uy)

2nd day
2nd day
3rd day
37d day
41h day

4ih day -

_ 5th day

Sthday

6th day
6th day
Tih day
Th day
8ih day
8th day
Oth day

© ou) day
10th day
10th day
11th day
11th day
"12th day
12th day
13th day
13th day
14th day
141k day

;00
100
;00
100 -
0
110
;00
100
100

15
1.065
1280
1,550
1.950
4,375
1,950

" 1,525

1,250
1,020
#63
780
145
725
10

95

675
6635
650
640

27.51
28.40
28.01
2976
30.78
31.61
32712
34.56
3758
4271
50.65
61.13
75.60
136.62
136.62
7506

59.94

49.03
4{L72
35,53

3294

3175
31.00
30.35
29.59
2801

1.07
107
107
1.0%
107
107
107
147
1.08

“1.09

1.
113

“ 113

145
1.37
1.35
1.33
i.33
1.33
1.34
134
1.35
1.36
1.37
1.38
1.39

1.230.1

Coel.

0.70%
0.708
0.708
(.708
0.703
0700
0.709
0,709
Wby
0.709
07109
0710
0711
0.709
0.1
0.212
0713
0713
0713
0.2
0.712
0.712
0.712
0.711
0711
G710

Disch.

Quillow
Vol

i/
Ralance

Gudfsy (milm3) (uiland)

625
629
(20
631
%
634
636
6349
643
654
667
691
1y
755

1,002

1,001

1.0
9493

1,001

1.000

1,003
998
Q4

1,000

1,000

1,000
g99

27.409
2718
2122
139
2746
21.43
27.54
27.69
mm

- 2854

29.33
30446
31.85

3793,

4327
43.32
43.25
43.19
43.23
43,27
43.23
43.14
43.1%
43.20
4319
4316

0.45
1.22
1.3
2.3t
332
.22
5.18
687
.58
14.23
21.32
30.67
43.15
98.67
93.35
N
16.69
544
-2.51
ST
-10.29
-11.39
-12.18
-12.85

-13.60
S22

Table 7.1.5 Catalan Dam Flood Routing for S00-year Flood
(Constant Ratio Operation Qt=1,000m3/s)

Resvr,
Valume

(i) ()

1,644.6
1,645.1
1.646.3
1.648.0
1,650.3
1.653.7
1.657.9
1,663.1
1,669.9
1.679.5
16937
17151
1,745
1,789.5
1,888.2
1.981.5
2,133
2.029.9
24358
2.033.3
20255
2.015.2
20039
1.991.7
1.978.8
1.963.2
1,951.0

RWIL.

118.60
HE.6L
118.62
118.63
118.68
118.73
118.78
115.86
118.95
119.08
119.28
119,57
119.99
120.58
121.87
123.06
123,46
123.67
123714
i123.71
123.61
123,49
123.34
123.19
123.03
122.86
122.68

Stored Volume=



Table 7.1.6 Catalan Dam Flood Routing for 500-year Flood
(Constant Ratio Operation Qt=1,200m3/s)

S])il|i|11;()|alli(a\\' o
Reser,  Inflony emceeeemeeneineen e Oulflow  10/Oul Resvr,

inflow Vol Open Coel. Disch, Vol  Balce Volume — RWL
Days Time sy (milm3) () o/ (uibwmd) (miland) (nilmd) {(m)
Istday  0:00 625 ' 625 L,6dd 6 118.60
Ist day 12:00 650 2131 107 0708 629 27.09 0445 1.645.1 118.61
Istday 24 :0D 665 2840 17 070% 629 2018 122 . 16463 11862
" Istday 36 : 00 615 2804 L0707 631 27.22 1.73 16480 118.65
Istday 48 :00 it 2970 108 G708 637 2139 231 1.6503 113.68
Zndday = G0 :00 725 3038 10§ 0708 639 21.57 321 16535 118.72
Znd day 1200 740 36 108 0T08 611 27.66 399 1,651.5 IREAR
Znd day B4 :00 Tis 321 108 - 0709 644 2171 4.95 1.662.5 11%.85
ndday  96:00 825 - 3456 109 0704 634 28.04 652 1,669.0 114.94
2nd day 108 : 40 U5 3758 L1 Q708 070 28.59 9.00 1.678.0 119.06
Irdday 120 :00 Lu6s 4277 0 113 030Y 68Y “20.36 131 16914 119.25
Jrd day  132:00 1,280 S1.65 Lig 0708 129 L6 21010 17114 119.52 -
3rd day  144.: 00 - 1,550 6113 1220 0HR 270 3238 28 1.740.2 119.91
Athday 156:00 1,930 75.60 128 0B ¥31 3057 4103 17812 120.47

" 4thday 168 :00 4375 13662 178 DM 1,202 4391 9271 LR73O . 1219
Sthday 180 :00 19500 13662 169 0 0707 0 1203 5200 RE62  LUS8ST 12277
Sthday 192 :00 1525 7506 166 0708 1200 5197 2309 19816 123.07
Gthday  204': GO 1,250 5991 165 DR 1199 S1.83 Rl 19897 123.17
6thday ~ 216:00 1,020 4903 0 165 0 0.8 1,197 5175 272 1.987.0 123.13

Tthday 228 : 00 865 4072 166 OTUS 1,197 77 5170 -1098 19760 . 123.00
Tihday 240 : 00 780G 3553 168 07070 2000 51760 -1623 0 19598 122.79
Sthiday 252:00 45 32901 10, 007 1200 5183 Ci880 19409 122.53
9thday  264:00 725 3175 172 006 1.199 5142 - 22007 19208 . 12229
Ththday 276:00 710 3100 173 Dvi 1.203 5190 22090 1,8999° .122.02
1ithday 288 : 00 695 3035 177 0704 198 5190 22085 1,8784 121.75
12thday 30000 675 29.50 LED 0703 1.201 5185 22226 18560 0 12146
13thday  312:00 665 2804 L3 0702 1202 - 3190 22295 LRI 12116
324 100 654 :
336 100 630
4375 123001 : 10416 1,989.7 123.17
Siored Volumes= 3451



Table 7.1.7 (1/5) Catalan Dam Flood Routing
(Constant Ratio Operation, 2-year Flood)

Spilling Outflow

Resvr,  Iflow  —emeoommem e Ouiftow  InfOut  Resvr.
Inflow Vol. Open  Cocf.  Disch. Vol.  Balance Volume RWIL
Days Time (m3fs)  (milm3) () m3fsy  (milm3) (mil.m3) (nil.m3) {m)
Istday  0:00 275 275 16446 118.60
istday 12:00 285 12,10 047 0.725 285 12.09 0,00 1,644.6 118,60
Istday . 24 :00 300 1264 049 0723 299 12.62 002 11,6446 118.60
2ndday - 36:00 325 1350 054 0721 325 13.49 0.01 1,644.7 118.60
2ndday 4% :00 340 1436 0356 07720 340 14.37 0.00 1,644.6° 113.60
3rdday 60 :00 360 15.12 0460 0719 360 15.12 000 ° 16447 118.60
Jrdday - 72:00 375 1588 0.62° 0718 376 1590  -0.03 1,644.6 118.60
dthday 84 :00 400 1674 067 0717 460 1617 -0.03 1,644.6 118.60
dthday 96:00 425 1782 071 018 426 17.85  -0.03 1,644.6 118.60
Sthday 108 :00 o 430 1890 075 0715 449 18.90 0.00 1,644.6 118.60
Sthday 120:00 475 i9.98 080 0714 475 19.95 003 10446 118.60
Gthday 132:00 525 2160 091 0711 537 2184 024 1,644.3 118.60
Githday 144:00 600 2430 0491 0711 541 23.29 1.01 1.6454 113.61
Tthday 156:00 740 2894 0 083 0711 551 23.59 535 - 1,650.7 118.68
Tthday 168 :00 1,175 4136 096 0711 581 2445 1691 1,667.6 118.92
&th day ~ 180 :00 760 41.800 095 0711 581 25.12 16.68 1,684.3 119.15
fthday 192 :00 610 2959 095 0712 581 25.10 4.49 1,688.8 119.21
Oth day 204 : 00 530 2462 €95 0712 - 581 2510 -047 1,688.3 a2
Othday 216 :00 465 2149 095 0711 582 2512 -3.63 1,684.7 119.18
10ih day 228 : 00 400 18.68 096 0.711 582 2513 -645 1,678.2 119.07
10thday 240:00 380 1685 0496 0711 582 25.14 -8.29 1.669.9 118.95
Ilthday 252 :00 355_' 1588 097 0710 58¢ - 25.11 -9.23  1,660.7 118.82
Hthday 264 :00° 350 1523 0598 0710 579 2504 9.81 1,650.9 118,69
12thday 276 :00 335 1480 055 0721 334 19.73 -4.94 1,646.0 118,62
‘12thday 288 :00 325 1426 054 0721 326 1426 0.0 1,646.0 118.62
13thday 300:00 310 13712 051 0722 311 1376 -0.04 1,6459 118.62
13thday 312:00 300 13.18 G499 0723 300 1320 -0.02 1,645.9 118.62
1thday 324 ;00 285
lathday 336 :00 275
1175 513.3 512.1 1,688.8 119.21
Stored Volume= 44.2



Dﬁys

st day
Istday
2nd day
2nd day
ad day
3rd day
4th day
4th day
Sth day
5th day
h day
Gth day
~Tth day
Tth day
8th day
8th day

9ih day

9th day

1Qth day -

10th day
11th day
11th day
12th day
12th day
13th day
13th day
14th day

14th day

Time

108 :
120
T132:
144 ;
156 :
168
180 -
192 :
204 .
216 :
228 -
240 :
252 :
264
276 :
288 ;
300
32
324 :
336 ;

200

Table 7.1.7 (2/5) Catalan Dam Flood Routing
{Constant Ratio Operation, S-year 1lood)

Resvr,
Inflow

{m3/s)

Inflow
Vol,

{mil.m3}

14.04
14.69
15.55
1631
1686
N
18.47
19.55

21.28..

23.54
26.24
30.67
3791
58.64

59.18
38.66

3164

27.00 -

23.22

20,52

18.58
17.06
16.20
1566
15.12
14.58

Spilling Outllow
Open Coef.  Disch.
() (m3/s)

320

0.55  0.721 331
058 0719 351
0.6t 0718 369
064 0717 346
067 017 401
070 0916 420
073 Q715 435
079 0714 469
0.90 0711 534
091 0711 339
0y2 0711 544
093 0.7t 553
S094 0 01l 568
160 0711 619
098 - 0712 620
097 0713 620
097 0713 622
096 0713, 620
097. 0713 620
097 0713 620
048 0.712 619
099 0712 621
059 0711 . 618
100 0711 619
01 0710 619
.02 071 618

OQutilow  In/Out
Yol. Ralance
{mil.m3) (mil.m3)

1406  -0.02

Resvr.
Volame
(111i|.n_113)

1,644.5
- 1,644.5
1,644.5
1,644.5
1,644.5
1,644.1
1,644.5
1,647.4
1,654.3
1,668.0
1,701.0
1.733.5

17454 .

1,750.2
1,750.4
1,746.8
1,740.6
1,732.4
17226
17121
1,701.0
1,689.4

16772

RWI.
(m)

118.60
118.59
118.60
113.64

11874

11893
119.38
11982
119.99
120.05
120.05
120.00
119.92
119.81
119.68
119.53
119.38
119.22
119.05

1474 -0.06
1555  0.00
1630  0.01
1700 -0.05
1775 -0.04
1847 0.0
1952 003
2165 -0.38
2316 038
2338 286
2368 649
2421 - 13.70

S 2564, 3301
26,5 3243
2677 1190
2681  4.84
2682 018
2679 -3.57
2698 -6.26.
2677 -8.20
2679 -9.72
2677 -10.57
2673 -11.07
2673 -11.61
2672 -12.14
506.4

Stored Volume:=



Time

Table 7.1.7 (3/5) Catalan Dam Flood Routing
(Constant Ratio Operation, 10-year Flood)

Spilling Outflow

Resvr.
Volume
(mil.m3)

4th day
5th day
5th day
6th day
6th day
Tih day
Tih day
8th day

8ih day .

9th day
9th day
10th day
10th day
11th day
111k day
12th day
“12th day
13th day
13th day
14th day
14th day

Resvr.  Inflow  —m-eeeesmoesommmmsomemeeneaiee Quiflow InfOut
inflow Vol. Open Coef.  Disch. Vol.  Balance
(m3/s) (milm3} (m) (m3/s)  (milm3) (mil.m3)
350 350
375 1566 062 0718 376 1569  -0.03
390 16.52 0605 0717 389 16.53 (.00
410 1728 068 0716 409 17.23 05
425 18.00 071 0716 426 18.04 0.00
450 1890 075 0715 449 18.9% .00
470 1987 079 074 469 19.83 0.05
495 2084 083 0713 494 20.81 0.04
530 22,14 090 Q71T - 536 2226 -0.12
600 2441 091 0711 541 2326 1.15
690 2186 092 0711 548 23.51 4.35
800 32.18 093 0711 555 2381 8.37
900 3672 093 0711 563 24.14  12.58
1,160 - 4450 694 0712 581 24.70 19.79
2,130 e 102 0712 645 2647 44.59
1,185 7160 099 G713 647 2791 4370
900 4504 097 04 646 2192 1711 -
800 3692 097 0714 646 27.90 8.82
675 3186 096 0714 647 27.92 394
575 27.00 097 . 0714 647 2795 -0.95
500 2322 097 0.4 647 2196 474
4600 2074 097 074 645 27.91 717
430 1922 0938 0713 646 27.88  -8.66
425 1847 099 0713 647 2792 945
400 1782 099 0713 647 2194 -10.12
390 1706 1,00 0712 646 2793 1087
375 1652 101 0712 647 2193 -11.40
360
350
2,130 131.3 630.2

Stored Volume=

1,644.6

1,644.6
1,644.6
1,644.6
1,644.6
1.644.7
1,644.7
1.644.6
1,645.7
1,650.1
1.658.5
1,671.1
1,690.8
1,735.4
1,779.1
17962
1,805.1
1,809.0
1,808.1
1,803.3
1,796.1
1787.5
1,778.0
1,7679
17571
1,745.6



Table 7.1.7 (4/5) Catalan Dam Flood Routing
(Constant Ratio Operation, 50-year I1ood)

Spilling Outflow

Open Coel. -
()

071 0716

075 0715
079 0714
082 0713
090 .- 0711
091 0711
091 - 0711
092 0711
092 0711
094 0711
093 0712
094 0712
095 071y
1.07: 0712
1027 0715
1.00 0715
099 0716
099 0716
098 0716
098 - 0.716
099 0716
059 0716
105 0713
2100 015
100 . 0715
101 0715

Disch,
{(m3/fs)

e mmmm e o e aan e Outlow  In/Out

Vol. Balance

Reswvr.
Volume

(milm3) {(milm3) (mil.m3)

1785  -0.03

1,644.9
1,648.0
1,654.0
'1,663.4

1,678.1 . . .

1,700.2
1,733.2
1,803.5
18719

£ 11,9003

1,917.4
19271

19309

19292

19238

19169
1,909.0
1,900.3
1,890.9

1,3809 -

Resvr, Inflow
Inflow Vol
Days Time (m3fs}  (mil.m3)
Ist day 0:00 400 :
1st day 12:00 425 17.82
Istday 24 :00 - 450 1890
Istday  36:00 470 19.87
Istday 48 :00 485 20.6¥
2nd day 60 :00 510 21.49
2ndday  72:00 550 22.90
2nd day 84 :00 580 24.41
2ndday 96 :00 650 | 2657
2nd day 108 : 00 725 2970
3rd day 120:00 825 33.48
Jrdday 132:00° 985 39.10
3rd day 144 : 00 1,190 46.98
dth day - 156 :00 1,525 58.64
4thday 168 :00 3,045 98.71
Sthday - 180:00 1,535 98.93
Sthday - 192:00 1,200 59.08
6th day 204 : 00 1,010 47274
Gthday 216 : 00 860 40,39
Tthday 228 :00 735 3445
7ih day - 240:00 600 . 28.84
Sthday 252 :00 575. 25.3%
9thday 264 : 00 530 23.87
10thday 276:00 S50, 2268
~1lthday 288 :00 500 22.03
12th day 300 :00 480 21.17
15thday 312 :00 475 20.03
324 : 00 455
336 : 00 435
3,045 924 4

“18.90  0.00
1983 0.05
2062 0.0
2204 055
2319 <030
23.30 1.1t
2346 310
2368 602
2409 939
2446 1464
24.84 . 22.14
25.66 3299
2837 7034
30.59 ¢ 68.34
3060 2848
3065 1700
3068 972
3066 379
3060 171
072 -534
3076 -6.89
3065 7197
30,65  -8.62
3062 .9.45
3057 994
638.0

Stored Volume=

1,930.9

286.3



2nd day
2nd day
2nd day

2nd day’

3rd day
3rd day
3rd day
4th day
4th day
Sth day
Sth day
6th day
6th day
“Tih day
Tih day
. 8th day
Oth day
10th day
11th day
12th day

131h day -

Time

00

Table 7.1.7 (5/5) Catalan Dam Flood Routing

Resvr.
Inllow
(m3/s)

3,455

1,725 -

1,300
1,100
930
800
700
625
500
. 575
555
540
525
515

{Constant Ratio Operation, 100-ycar Flood)

Inflow
Vol.
{mil.m?)

18.90
15.98
20,95
21.92
22.90
24.30
25.92
28.40
32.18
37.04

4342
51.52
65.56

112,10

65.34
51.84
4385
3737
32.40
28.62
26.24
25.16
24.41
2365
22.00

111.89.

Spilling Cutflow
Open Cocl,  Disch.
{(m) (m3/s)

425

075 0715 449
080 0.714 475
083 0713 494
091 0711 537
091 0711 538
091 0711 541
o1 0711 541
092 0711 547
po2 071 355
093 0712 562
0493 0712 574
094 0713 589
086 0713 620
1.08 0713 136
.03 0715 . 736
101 0716 738
100 077 736
099 0717 737
099 0717 736
099 0717 736
099 07 736
0%y 0717 136
1.0 0717 137
100 0717 738
.01 G717 738
Lol 0716 738

Outllow
Vol

In/Cut
Balance

(mil.m3} (mil.m3)

18.88
19.95
2093
22.27
2321
23.31
23.37
23.49
2319
24.13
24.53
25.12
26.13
29.30
31.81
31.85
31.85
31.83
31.82
31.80
3179
31.30
31.84
31.87
31.89
31.89

0.02
0.03
0.02
-0.35
032
0.99
2.55
4.9
839
12.92
18.88
26.40
3943
82.80
80.08
33.49
19.99
12.02
5.55
0.60
-3.17
-5.55
-6.67
746
823
-8.88

Resvr.
Volume
{mil.m3}

1,644.6
1,644.6
1,644.7
1,644.7
1,644.4
1,644.0
1,645.0
1,647.6
1,652.5
1,660.9
1,673.8
1,692.7
1,719.1
1,758.5
1,8413
19214
1,954.9
1,974.9
1,986.9
1,992.4
1,993.0
1,989.9
1,984.3
19716
1,970.2
19619
1,953.1

RWL
{m)

1,018.9

C- 67

Stored Volume=

1,993.0

348.4



1st day
1st day
ist day
151 day
1st day
2nd day

2nd day

2nd day
2nd day
3rd day
3rd day
3rd day
3rd day
4th day
4th day
4th day

4th day

5th day
Sth day
Sth day
6ih day
6th day
TFih day
Tih day

8thday -

8th day
Oth day
Sth day
10th day
10ih day

Time

24 ;
30

42

LOD
00

: 00
::OO
;00
: 00

:60'

Table 7.1.8 (1/5) Seyhan Dam Flood Routing
(Constant Ratio Operation, 2-year Flood)

Reservoir Inflow

Catalan  Remn.
(m3/s)  (udfs) (M35} (milm3)

97
120
163
280
112

Total

Inllow
Vol.

770
7.88

810

829
8.47

868

9.00
9.34
9.68

10403
10.33
10.77
1121
1187
1273

1331 I

13.61

14,08 -

14.90

3402 -

33.58
29.23
28.08
2137
26.86

26,55 I

2628
2599
20,60

Gated Spillway

Tol Cuoullow In/Out
Vol.  Balance Volume

Open Coel. Disch. 1LEP Disch.
(mi3/5) (m3/s) (m3fs) (mitm3} - (miln3)

(m)

41

Resvr.

(mil.m3)

554,96
559.55
564.30

1569.38
| 57497

580.74
586.38

592.09 .

598.17

61292

625.06

- 63130

633.51

63841

640.37
641.70
642.57
643.05
638.48

497 363
419 - 269
431 379
445  3.85
461 3.86
479 390
497 4.0
517 417
540 427
565 438
590 448
617 460
646 475
679  5.08
714 559
754 - 576
796 565
837 571
882 6.8
1027 © 1475
2145 12,13
298 624
2387 421
2447 290
2489 197
2522 133
2541  0.87
2550 049
25.17  4.58
351

Stored Velume=



Table 7.1.8(2/5) Seyhan Dam Flood Routing
(Constant Ratio Operation, S-year Flood)

Reservoir Inflow Galed Spillway '
----- baremrmcmmemecanimans FlOW o Tolal Ouiflow InfOut  Resvr.
Catalan Remn,  Towd Vol.  Open Coef. Diseh, ILEP Disch. Vol Balance Velume RWL
Days Time  (m3/s) (m3f) (m3fs) @3y () (m3fs) (m3/s) (M3/%) (oitm3)  (milm3)  (milm3) (m)
Istday 0:00 378 32 410 185 185 51050 61.00

Istday -6:00 386 32 418 894 Full 220 g 185 193 4.09 485 51575 6120
Istday 12:00 354 i2 426 911l 219 15 185 200 4.25 486 52061 6130
Istday 18:00 401 32 433 9.27 ol 2.19 24 185 209 4.42 485 52546 6141
Isiday 24 :00 411 32 443 946  lull 219 33 185 218 4.62 4.84 53030 61.51
2nd day ~ 30:00 420 32 452 9.66  Full 219 44 185 229 4.83 483 53513 6161
2ndday ~ 36:00 428 32 460 984 Lull 219 55 185 240 5.06 478 53091 6171
2ndday - 42 :00 435 35 470 10.04- Lall 2,18 67 185 232 531 473 54464  61.81
2nd day 48 :00 452 37 489 1036 Fall  2.18 80 185 265 5.58 478 54942 6191
Srdday 54 :00 469 40 - 509 1078 Il 218 93 185 27y 586 4.92 55434 6201
3rdday 60 :00 502 45 547 1140 Tl 218 107 185 292 6.15 524 559.58 . 62.11
Srdday” 66 :00 534 50 584 1221  Pull 218 125 185 310 6.50 571 56520 6223
3rdday 72:00 @ 537 60 597 1275 Tl 217 143 185 328 6.89 5.86 57116 6235
4thday 78 :00 539 73 612 1305 lFull 217 161 185  3do 7.28 5791 57693 6246
dthday 84 :00 542 88 630 1341 Wl 237 181 185 366 7.69 572 582.65 62.58
4thday 90:00 544 106 - 650 1382 [wll 217 2000 185 385 8.11 571 58836 62.69
4thday 96:00 549 128 6717 1433 Fall 216 219 185 404 8.53 580 59416 6230
Sthday 102 :00 553 155 08 1495 Tt 216 242 185 427 8.98 598 60014 6292
- Sthday 108 :00 - 561 190 50 1575 Fell 216 264 185 449 9.46 629 60643 63.04
© Sthday 114 :00 568 245 813 1639 Lull 2316 290 185 475 998 691 61334 63.17
Gthday 126:00 619 435 1054 4032 Lull 2115 36t 185 546 2205 1828 63162 63.52
Gthday - 138 : 00 620 190 810 4023 Tull 214 422 185 607 2491 1535 64697 63.80
Tthday 150 :00 620 120 740 3346 Tull 214 450 185 635 2682 664 65361 63.93
Tihday 162 :00 622 . 80 702 3113 IFull 214 465 185 650 2175 338 65698 63.99
Sthday 174 : 00 620 58 678 2081 Full 214 472 185 657 2822 1.59 65857 64.02
8thday 186 :00 620 47 667 2006 Tull 214 474 185 659 2842 ° 064 63921 64.03
Sthday 198:00 620 42 662 2871 ifull 214 474 185 650  28.47 0.24 65945 6403
Oth day 210:00 619 35 654 2844 Full 214 4M4 185 659 2847 -DO3 65942 6403
1Gth day. 222 :00 621 30 651 2819 Wl 214 474 185 0659 2847 027 659.15 64.03
10th day 234 : 00 618 27 645 2800 lell 214 472 185 657 2842 042 65873 64.02
1,054 - 543 659 396 659.45  64.03

Stored Volume= 148.6



ist day

‘2nd day

2nd day
2Znd day
2nd day

3rd day

3rd day
31d day
3rd day

4thday -
4th day

- 4th day
4th day

Sth day -

5th day
5th day

Gthday -
6th day

" Nhday
Tth day
8th day

8th day .

" 9ih day
‘Oth-day
10tk day
10th day

Time

Table 7.1.8 (3/5) Seyhan Dam Flood Rouling

{Constant Ratio Operationt, 10-year Flood)

Rescrvoir Inllow

Catalan

Remn.

Total .

m3fs) (m35)  (m3fs)

93
115
141
167
198
244
325

550 -

244
157
106

Inflow
Vol
{tzlan?)

Guated Spitlway

Fotal Ouiflow InfOut  Resvr.
Vol.  Balance Volume

Open Cocet. Disch. HLEP Disch.
(m3/s) (m3fsy (m3/8) (miln3y  (nitn3)

()

19

...........................................................................................................

C- 70

410 588
430 589
452 542
478 589
506 582
536 577
560 573
602 582
639 599
679 594
718 573
7.56 563
796 565
839 573
884 588
930. 606
979 627
1032 671
10.86 . 7.74
2418 21.19
2769 17.36
2987 67
074 2.84
3105 076
N0 -0.32
3106 -0.68
3084  -0.84
3069  -0.93
30.53 - -0.80
43

Stored Volume=

{mil.m3)

671.96.
67103
- 670.22



Table 7.1.8 (4/5) Seyhan Dam Flood Routing
' (Constant Ratio Operation, 50-ycar Flood)

Reservoir Inflow Gated Spillway
------------------------------ Inflow —-omvommmmcim e Total Qutllow InfOut  Resvr.
Catalan Renm.  Total Vol Open Coel. Disch, 1LEDP Disch. Vol Balance Volume RWL
Days Time  m3/s) (m3/s) (035 @ity (M) (m3fs) (m3fs) (M3/s) mitm®)  (mikmd  (mitm3) (M)
st day 0:00 478 60 . 538 185 18§ 51090 61.00

1st day 6 :00 486 60 S46 1170 Full 2,19 12 185 197 4.13 7.57 51847 6126
Istday 12:00 511 60 511 1200 Full 219 25 185 210 4.40 7.66 52613 6142
Istday :18:00 535 60 595 1259 Full 219 42 185 227 4.72 787 53400 61.59
Istday 24 : 00 537 o0 597 1287 Full 219 185 225 4.87 8.00 54200 6175
2nd day 30 :GO 539 6l 500 1292 Jull 2.18 80 185 265 5.28 763 54964 6191
2nd day 36 :00 536 60 599 1294 lull 218 99 185 284 593 701 55665 6205
2ndday 42:00 539 62 601 1296 [ull 218 119 185 304 6.35 661 56326 6219
2ud day 48 : 00 543 05 G608 13.06 It 217 138 185 323 61 628 356955 6232
Jdday S54:00 547 68 615 13.21 Pull 217 138 185 343 7.19 6.02 57556 6244
3rdday 60:00 549 I 626 13406 {full 217 176 185 361 71.60 580 S8l36 62355

- 3rdday 66 :00 550 g9 6390 13.66  Fuil 217 195 185 380 8.00 566 587.02 6266
3rdday T72:00 558 108 666 1409 Fall 216 214 185 399 841 568 59271 6277
4thday 78 :00 566 133 6u0 1474 Il 2160 236 185 421 8.56 5.89 598.59 62.89
dthday 84 :00 567 163 732 1545 Full 216 258 185 443 9.34 611 60470 63.01

~ 4thday 90:00 567 203 TH 1022 Full 216 282 185 467 9.83 639 611.09 63.13
d4thday 96:00 575 246 821 178 Fuli 213 307 185 492 10.36 682 61791  63.26

- Sthday 102 :00 583 295 874 1835 el 23135 336 185 521 1045 740 62532 6340
5th day , 108 : 00 504 355 949 1973 Full 235 368 185 553 11 213 03345 63.55
Sthday 114 :00 605 445 1,050 2158 Full 235 404 185 389 1233 925 64270 6372
6thday 126:00 - 709 825 1,534 55380  [Ful 214 521 185 706 27.97 27.83 670.53 64.23
6thday 138 :00 708 362 1L070 5623 ufl 213 623 185 808 3269 23354 69407  64.65
Tthday 150 : G0 709 244 953 43,09 Lull 212 658 185 843 3567 802 70209 6479
Tthday 162 :00 mno 168 878 3955 PFull 212 on 185 856 3670 284 70494 6484
Sthday 174:00 710 106 816 3659 Full 212 670 185 835 3695 036 70458 64.34
8thday 186:00 04 79 788 3465 il 212 o0l 185 846 3673 208 70250 64.80
Oth day 198 100 108 72 780 3387 Full 212 651 185 836 3632 -245 70005 64776
9th day 210 :00 715 - 03 TiIE O 3364 Ul 213 odl 185 8206 3588 224 69780 6472
10th day 222 :00 710 62 772 3346 Full 213 630 185 815 3545 -199 69582 64.68
0th day 234 :00 709 .60 769 332%  Full 213 0623 185 808 3507  -1.78 69404  64.65

Swored Volumes= 1840



Table 7.1.8(5/5) Seyhan Dam Flood Routing
{Constant Ratio Operation, 100-year Flood)

Reservoir Inflow _ Gated Spillway
e 11 Tolal Omflow InfOut  Resvr.
Catalan Remn. Tl - Vol Open Coef. Disch. ILEP Disch, Vol Balance Volunme RWL
Days Time  (m3fs) (m3/8) () miln3)  (m) (3fs) (m3/s) (M3/s) (milm®)  (milm3)  (milm3) - (m)
1st day 0:00 517 69 586 i85 185 51000 61.00

1stday  6:00 537 69 606 1287 Lwil 219 14 185 199 414 873 51963 61.28
Istday 12:00 538 69 607 1310 Lull 219 30 185 215 446 863 52826 6147
1stday  18:00 538 69 607 1311 Lud 209 47 185 232 482 828 53654 6164
tstday 24:00 540 69 609 1313 Lull -218 67 185 252 323 790 54444 61.80
C2ndday  30:00 541 69 610 1316 Fub 218 86 185 271 565 751 55195 6196
Indday 36:00 - 541 69 610 1308 luli’ 218 106 185 291 607 7.1 559.06 62.10
2nd day 42 100 541 72 613 1320 Fall 238 126 185 311 650 671 56577 6224
2ndday 48:00 544 75 619 1331 Fall 217 146 185 331 694 637 57213 6237
Jrdday 54:00 547 80 627 1346 Lull 217 166 185 351 737 609 57822 6249
3rdday 60 :00 551 86 637 1365 Full 217 18 185 371 780 586 584.08 6261
hdday  66:00 5557 102 657 1398 Lwll 237 0 205 185 30 822 575 589.83 6272
drdday  72:00 559 129 688 1452 Lull 260 225 185 41 864 588 59571  62.83
dihday -78:00 562 160 722 1522 LUl 206 247 185 432 909 613 60184 | 62.95
qihday. 84:00 568 197 765 1606 lul 216 272 185 457 960 646 60830 63.08
gthday “90:00 574 235 809 1700 Full 2716 297 185 482 1015 685 61515 6321
Athday 96:00 582 280 862 ING4 Fell C215. 326 185 511, 1073 731 62247 - 6335
Sthday 102:00 580 335 924 1928 [Full 215 357 185 542 137 . 791 63038 63.50
Sthday 108:00 605 ~ 407 1,012 2091 [l 215 301 185 576 1208 883 63921 6366
Sthday  114:00 620 S04 1,124 2307 Fall 214 433 185 - 618 1290 1017 64938  63.85
6thday 126:00 736 955 1,691 6082 Full 213 'S564 185 749 2052 3130 68068 6441
6thday 138:00 736 397 1133 6L01 Full 212 679 185 864 3485 26,16 T06.84 -64.87
Thday 150:00 . 738 272 L0100 4630 Fell 212 I8 185 903 3817 813 71497 65.02
Tihday 162:00° 736 186 922 4174 Lull 202 728 i85 913 3922 253 717507 65.06
Sthday 174:00 737 118 855 3840 Lull 232 723 185 904 3933 -093 71656  65.04
Bth day 186 : 00 736 86 822 3623 PFull 212 712 185 897 3899 276 71380 65.00
9thday 198 :00 736 80 816 333%  PFull 212 697 185 882 3843 .3.04 71076 64.94
 Gthday 210:00 736 73 809 3510 Fwil 2,02 685 185 870 37.84 274 70802 6490
10thday 222:00 @ 736 69 805 3487 Full 212 674 185 859 3734 247 70554 64.85
I0thday 234:00 737 69 806 3482 Full 212 666 185 851 3693 .2.11 70343 64.82

Stored Volume= 2066



1st day
1st day
1st day
2nd day
2nd day
31d day
3rd day
4ih day
4th day
Sth day
Sth day
6th day
Gth day
Tth day
Tth day
8th day
8th day
9ih day
Oth day
10th day
10th day
111k day
11th day
12th day
12th day
13th day
13th day
14th day
14ih day

Table 7.1.9 (1/5) Catalan Dam Flood Routing
(Constant Qutflow Operation, Qt=1,200 m3/s, 2-year Flood)

Spilling Quiflow

T R 111 2 S Ouwilow  InfOut  Resvr.

Inflow Vol.  Qpen  Coel.  Disch. Yol Balance  Volume

(m3/5)  (milm3) () m3/s)  (mil.m3) (mil.m3) (mik.m3)
275 275 1,644.6
285 1210 047 0725 285 12.10 .00 1,644.6
300 1264 049 0.723 209 i2.62 0.01 1,644.6
325 1350 054 0721 325 1349 - 0.0 1,644.6
340 1436 056 0,720 340 14.37 0.00 1,644.6
360 1512 060 09 © 360 1512 0.00 1,644.6
375 1588 062 0718 314 15.87 001 16446

400 1674 067 0717 400 16.74 000 16447
425 1782 071 0716 426 17.85 .03 16446

450 1890 095 0715 449 18960 000 16446

475 1998 03D 0714 475 1995 003 16446
525 2160 039 0712 525 2160 000 1,644.6
600 2430 1.02 0709 601 2433 003 16446
740 2894 128 0.705 741 2808 003 1,6446
1,175 4136 200 0.694 LI7d 4136 000 16446
760 4180 129 0.705 759 4175 004 16446
610 29.5¢ 102 0709 609 29.54 0.05 16447
530 2462 088 0712 520 2458 005 1,6447
465 2149 077 015 466 2150 0 001  1.6447%
4007 1868 066 0717 400 1870 -002 1,644
380 1685  0.62  0.719 379 16.82 003 1,644
355 1588 058 0720 356 1588 000  1,6447
350 1523 057 0720 350 1525 -0.02 16447
335 1480 055 0721 335 1480  -0.01 11,6447
325 1426 053 0722 325 1427 002 16447
310 1372 050 0723 300 1370 001 1,6447
300 1318 049 0724 300 1316 0.02  1,6447

285

275
L1715 5133 513.2 1,644.7

0.0
Stored Volume= 0.1



Table 7.1.9 (2/5) Catalan Dam Flood Routing
{Constant Outflow Operation, Qt=1,200 m3/s, 5-year Flood)

Resvr,

Inflow

Days Time {m3/s)
1st day 0:00 320
Istday 12 :00 330
Istday 24 :00 350
2nd day 36 :00 370
2nd day 48 : 00 385
Jrdday  60:00 400

3rdday . 72:00 420

dthday - 84 :00 435
dthday - 96 :00 470
Sthday - 108 : 00 515
Sthday = 120:00 575
6thday 132:00 640
Gthday 144 :00 780
Tthday 156 :00 q75
Tthday 168 : 00 1,740
&hday 180:00 1,000
8thday 192:00- 790
Othday 204 :00 615
Othday 216:00 575
‘10thday 228 :00 500
i0thday 240:00 . 450
“1ithday 252 :00 410
jlthday 26400 380
12thday 276 :00 370
12th day - 288 : 00 355
\13th day  300:00 345
13thday 312:00 330
14th day .. 324 : 00 320
1l4thday 336 :00 300
1,740
0.0

Inflow
Vol.
{mil.m3)

14.04
14,69
15.55
16.31
16.96
17,711
18.47
19.55
21.28
23,54
26.24
30.67
371.91
58.64
59.18
38.66
31.64
27.00
23.22
20.52

-18.58 .

17.06
16.20

15.66

15.12

14,58

Spitling Qutltow
Open Coef. Disch,
() (m3fs)

320

054 0721 328
058 0720 349
061 0718 369
064 0717 386
067 0917 400
S 00 0716 420
073 0715 435
019 014 471
0.87 . 0712 516
097 0710 575
1.09 -0.708 . 640
135 . 0703 780
172 0699 976
214 0.694 1,202
2120694 1,200
135 0704 91
L4 007 676
496 . 0711 575
083 0713 501
0074 0715 449
668 0717 411
0.62 . 0719 379
061 0719 370
058 0.720 356
0.56 0721 344
054 0722 329

Outflow
Vol

TnfOw

Balance

{mil.m3) (mil.m3)

14.00
14.63
15.50
1630
16.99
12.73
18.48
19.58
21.33
23.57
26.23
30.67
37.94
47.04
51.88

43.00

11.68
27.01
2324
20.52
18.58
17.07
16.19
15.69
15.12
14.55

0.04

0.06
0.05
0.01
003
0.02
0.02
003
-0.06

002

0.01
0.00
003
11.60
13
433
003
-0.01
-0.02
0.00
0.00
00
0.0
003
0.00
0.03

Resvr,
Voleme
{mil.m3)

1,644.7
1,644.7
1,644.7

16446

1,644.6

1,644.6

1,644.6
1,644.6

1,6562

1,663.5
1,659.2

1,650.1°

1,659.1
1,659.1
1,659.1
1,659.1
1,659.1
1.659.1

16590
1.659.1

_ 1,659.1

RWIL.
(m)

Stored Volume:=



Table 7.1.9(3/5) Catalan Dam Flood Routing
{Constant Outflow Operation, Q=1,200 m?/s, 10-ycar Flood)

Spilling Outflow
Resvr, Inflow  —ocveamvmmcccmme e QOutllow  1InfOut  Resvr.

_ Tuflow Vol. - Open  Coef.  Disch. Vol Balance  Volume RWL

Days Time 3/} (mikm3y  {m (m3/s).  (milm3) (mil.m3) {mil.m3) {m)
1st day 0:00 350 350 1,644.6 118.60
1st day 12: 00 375 1566 062 0718 314 15.65 0.01 1,644.6 118.60
Ist day 24 : 00 390 16.52 065 0717 390 16.51 0.01 1,644.6 it8.60
2nd day 36 ;00 410 1728 068 0716 409 17.26 002 16447 118.60
2ndday 48 .00 425 18.04 071 0716 426 18.04 000 16447 118.60
3rd day 60 ; 00 430 1880 095 0715 449 18.90 000 16447 118.60
3rd day 72 : 00 470 1987 079 074 469 19.83 0.05 1,644 118.60
4th day 84 : 00 495 2084 083 0713 494 2081 004 16447 118.60
4th day 96 :00 530 2214 089 071 528 22.09 005 1,6448 118.60
Sthday 108 : Q0 600 2441 102 07 600 24.36 004 1,6443 118.60
Sthday 120:00 650 2786 1.18 0706 688 27.83 0.04 . 10449 118.60
Githday 132 :00 800 32.18 139 0.703 801 32.18 0.00 1,644.9 118.60
6thday 144 : 00 G00 62 1.5 0.700 $98 36.70 0.02 16449 118.60

Tih day 156 100 1,160 4450 209 0.694 1,161 44.47 0.03 1.644.9 118.60
Tthday 168 :00 . 2,130 71.06 212 0.694 1,202 5104 2003 1,665.0 118.88
Sthday 180:00 1,185 el 2,07 .69 1,198 51.84 1976 16847 119.16

8th day . 192 : 00 200 4504 2,09 0.695 1,201 51.83 -6.79 1,671.9 119.06
Oth day . 204 : 00 800 3672 135 0704 99 43.20 648 1,6714 118.97
- Othday - 216 :00 675 3186 113 . 0708 675 31.84 002 11,6715 118.97
10th day' - 228 :00 515 2700 095 0711 575 26.99 0.01 1,671.5 118.97
10th day . 240 : 00 500 2322 082 0714 500 23.23 -0.01 16715 118.97
ilthday 252 :00 460 2074 075 0715 458 2073 0.01 16715 118.97
11thday 264 : 00 430 1922 070 077 430 19.22 0,01 1,671.5 118.97
12thday 276 :00 425 1347 069 0717 424 18.46 0.01 1,671.5 11897
12thday 288 : 00 440 17.82 065 0718 401 17.83 -0.01 1.671.5 118.97
13thday 300 :00 390 17.06 063 0719 389 17.06 0.00 1,671.5 118.97
13thday ~ 312 :00 375 1652 061 0719 375 16.50 002 16715 118.97
l14thday 324 :00 360
Idthday 336 :00 330
2,130 7313 701.4 1,684.7 119.16
Ssored Volume= 40.1



Table 7.1.9 (4/5) Catalan Dam Flood Rouling
(Constant Ontflow Operation, Qt=1,200 m®/s, 50-year Ilood)

S].)ming Ouflow

Siored Volume= 107.8

Resvr, . INMlOW  ciemmeereee i COuiflow  InfOul Resvr.
Inflow Vol.  Open Cocl.  Disch, - Vol  Balance Velume RWi1.,
Days Time {(m3fs)y  (milm3) () (m3s)  (milm3) (il m3)- (mil.m3) (m)
Istday = 0:00 400 ' 400 1,644.6°  118.60
Istday  12:00 425 1782 071 0716, 426 1185 -003 16446 - 118.60
istday 24 :00 450 1890 075 0715 449 1890 000 16446  118.60
2nd day 36 :00 470 1987 079 0714 41 19.88 000 16446 113.60
2nd dny 48 00 485 2063 082 - 0713 486 2067 -0.05 . 1,6445  118.60
irdday 60 :00 5107 2149 086 012 511 2154 -005 16445 11860
3rdday  72:00 550 2290 093 01 551 2294 004  1,6445 11860
4thday  84:00 580 2441 098 0710 579 2439 002 1,6445 - 11860
dthday 96 :00 '650 2657 111 0708 651 2655 002 . 16445  118.60
“ Sthday 108 : 00 725 2070 125 0703 725 2971 -001 L6445 11860
Sthday 120:00 225 3348 144 0702 826 3350  -0.02 16444 11860
thday 132:00 985  39.10 L7 0.698 98 3915 -005 16444  118.60
6thday ~144:00 LIS0 4698 215 0693 ¢ 1,191 4703 -0.05 16443 11860
“Tihday 156 :00 1,525 5864 215 0693 1200 5167 698 L6513 - 11860
Tthday 168:00 3045 9871 205 0696 1,202 5190 4681 16981 11934
Sthday 180 ;00 1,535 9893 SL96 0699 1200 5188 47.05 17452 11998
8thday * 192 : 00 F200 5908 1957 0699 0 1200 5187 721 17524 - 12008
9thday 204 : 00 L01G 4774 195 0.6 1197 5181 -ap7 17483 120.R
9th day = 216 :00 860 4039 197 0699 1199 5175 -1136 - 17370 119.87
10th day 228 : 00 735 M45 200 0.698 L1988 5176 -17.31  1,7196 - 11964
10th day 240 : 00 600 2884 205 0096 1200 5180 -2296 16967  119.32
Uihday 252:00 575 2538 094 012 575 3836 -1298 16837 119.14
1ithday = 264 : 00 530 2387 086 0713 53¢ 2385 002 11,6837  119.14
12thday ~ 276 : 00 520 2268 085 0714 520 265 003 1,6837 - 11914
" 12thday - 288 : 00 S00 2203 081 0714 5000 2202 001 16838 - 11014
13thday 300 :00 480 21317 078 0715 481 2119 002 (16837 11914
“13thday 312 :00 475 . 2063 077 0715 474 2064 <001 16837 11914
14thday 324 : 00 455 :
l4thday 336:00 435
3,045 9244 8853 17524 12008



1st day
1st day
1st day
st day

1st day

2nd day
2nd day
2nd day
2nd day
2nd day
3rd day

3rd day

3rd day
4th day

4th day

5th day

~ Sthday
6th day
6th day
7th day
Th day
8th day
9th day
10th day
111h day
12th day

13th day -

Table 7.1.9 (1/5) Catalan Dam Flood Routing
(Constant Ouifiow Operation, Qi=1,200 m?/s, 100-year Flood)

Iiflow
Vol

(mis)  (milm3)

Resvr.
Inflow

Time
0:00 425
12100 450
24 : 00 473
36 : 00 493
48 : 00 520
60 : 00 540
72 1 00 585
84 : 00 615
96 : 00 700
108: 00 750
120 : 00 925
132 : 00 1,085
144 : 00 1,300
156 : 00 1,735
168 1 05 3,455
180 : 00 1,725
192 : 00 1,300
204 : 00 1,100
©216.: 00 930
228 :00 800
240 : 00 760
252 : 00 625
264 100 590
276 : 00 575
288 : 60 535
300 : 00 540
312 : 00 525
324 : 00 515
336 : 00 500
3,455

Spiliing Cuitlow

Open
(n)

Cocl.

Disch.

{m3/s)

Outflow
Yol.

(mil.m3) (mik.m3)

18.90
19.98
2095
21.92
22.90
24.30
25.92
28.40
32.1%
37.04
43.42
51.52
65.56
112:10
111.89
6534
51.84
43.85
37.37
3240
28.62
26.24
25.16
24.41
23.65
23.00

10189

0.5
0.80
0.83
0.83
0.91
0.99
1.05
1.20
1.37
1.62
1.93
2.16
2.12
201
190
1.8%
1.88
1.89
1.1
1.94
1.99
2.03
2.09
093
0.90
0.57

0.715
0714
0.713
0.712

0711

0.710
0.709

0206

0.203
0.760

0.096

0.693
0.694
0.698
0.700
0.701
0.701
0.
0.700
0.699
0.698
0.097
0.095
0.711
0712
0.712

1,199
1,199
1,199
1,198
1,197
1,106
1,200
1,198
1,201

560

540

526

18.88
19.95

20,93

2191
22.88
24.27
25.90
28.40
32.21
31.05
43.36
49.34
51.79
51.85
51.89
5179
51.80
5178
51.73
5170
5175
51.79
51.82
38.04
23.77
23.03

999.6

InfOut . Resvr,
Balance  Volume RWILL
{mil.m3) (m)
1,644.6 118.60
.02 1,644.6 118.60
0.03 1,644.7 118.60
0.02 1,644.7 118.60
0.02 1,644.7 118.60.
0.02 1.644.7 118.60
0.03 1,644.8 118.60
0.02 1,644.8 118.60
0.01 1,644.8 118.60
-0.03 1,644.8 118.60
0.00  1,644.8 118.60
0.06 1,644.8 118.60
2.18 1,647.0 118.63
1377 16608  118.83
60.23 1,7210 119.65
- 60.00 1,781.0 120.46
13.55 1,794.6 120.65
.04 1,794.6 120.65
-7.93 1,786.7 120.54
-14.36 17723 120.35
-19.30 1,753.0 120.09
-23.13 1,729.9 119.78
-25.55 1,704.3 119.43
-26.66 1,677.7 119.06
-13.63 1,664.0 118.87
-0.12 1,663.9 i18.87
002 16639  118.87
1,794.6 120.65
150.0

Stored Volume=



Table 7.1.10 (1/5) Seyhan Dam Flood Routing
(Constant Outllow Operation, 2-year Flood)

Reservoir Inflow - Galed Spitlway

weeresnanans eeerene Infow weveememormeanenrenaas Total Quiflow InfOut  Resvr.

Catalan Remn.  Towd Vol Open Couf. Disch. ILEP Disch. Vol Balance Volume RWL
Days Time  (m3/s) (m3/s) (35} (uilm3) (o) (m3/s) (m3fs) (mIfs) (mita3) (milm3)  (milm3)  (m)
ist day 0:00 275 20 205 - 185 ° 185 51080 - 61.00
istday 12:00 275 20 205 1274 Full 220 8 185 193 8.16 4.59 51548 6119
Istday 24:00 275 20 208 1274 [l 219 - 14 185 199 8.45 4.20 51978 6128
ndday 36 :00 215 20 205 1274 Fall - 219 21 t85 206 873 4.01 52379 61.37
nd day 48 : 00 275 20 265 1274 Rull 239 28 185 213 u.04 370 52749 6145
3rdday 60:00 275 20 205 1274 Fall 249 34 185 219 9.34 341 53050 61.52

3rdday 72:00 275 20 295 1274 Full 219 42 185 227 964 311 53401 6159
4thday B4:00 285 20 305 1296 [Full 219 48 185 233 - 993 303 53703 61.65
dhday 96:00 300 20 320 1350 Full 219 56 185 291 1024 326 54029 6172
Sthday 108:00 325 20 - 345 1436 Fuil 20% - 66 185 251 1062 374 54403 6180
Sthday 120:00 340 20 360 1523 Full 218 76 185 261 1104 418 54822 6188
6thday 132:00 360 20 380 1598 CFull 248 87 185 292 1152 447 55269 6197
6hday 144 :00 375 20 395 1674 Ml 218 101 185 286 1207 467 55736 62.07

Tthday 156 : 400 20 420 1760 Ml 218 116 185 30F 1268 493 56228 6217
Tthday 168 : 425 .27 452 1884 il 217 132 185 317 1335 549  567.77 62.2%
8thday 180: 450 35 485 2024 fulb 217 135] 185 336 1411 613 - 573.90 . 6240
Sthday 192 475 46 $21 - 2173 lul S2i7 185 359 15.02 671 58061 6254
Oihvday 204 : 325 63 588 2395 b 217 200 13% 385 1607 7.88 - 58549 62.69
Sthday 216: 600 83 . 683 2745 lull 216 236 185 42 1741 10.05 598.54 .62.89
10th day - 223 . 740 120 860 3333 lukl 216 288 185 473 1930 14.03 612.57 : 63.16
10th day, 240 : 1,175 280 1,455 5000 1l 215 393 185 578 2270 2730 63987 63.67

1lthday 264: 610 9l 701 3484 [Fwll” 214 514 185 699 2072 5.12  668.99 - 64.20

12thday  276%: 530 68 568 2806 [ull 234 3506 185 691 3002 197 667.03  64.17
i2th day 288 : 465 52 517 2408 Ful 214 483 i85 668 2937 528 66174 - 64.07
13th day ~ 300 : 400 40 440 2067 lulb 2314 453 185 638 2422 155 65420 [ 63.94
13thday - 312: - 380 32 412 1540  Full. 2,04 417 185 602 2680 -B.40 - 64580 63.78
14thday 324 :( 0355 26 381 - 1713 Twll 215 385 185 570 2532 819  637.61 63.03
ldthday 336 : 350 0 20 370 1622 Full 235 355 185 540 2397 -7.74 629.86  63.4%

[£A)
[£4)
00
0o
00
[4:4]
Q0
00 ; : ! 0
1lthday 252 :00 760 152 912 5113 lull 214 492 185 677 2712 _24.0{)_' 603.58  04.11
00
00
0G
a0
00
00
00
00

15th day 348 : 435 20 355 1566 lall 215 326 185 S 2269 703 62283 63.35

1455 oU5 699 493 608.99 - 64.20

Stored Volume= -~ 158.1



Table 7.1.10 (2/5) Seyhan Dam Flood Routing
(Constant Outflow Operation, 5-year Flood)

Reservoir Inflow Gated Spitlway
------------------------------ Inflow -emmomeeemme e Total Quiflow InfOut  Resvr.
: Gatalan Remn. © Totad  Vol.  Open Coef. Disch. HEP Disch. Vol Balance Volume RWL
Days Time  (m3/s). (m3/s) (m3/5)  (milwd () (m3/s) (m3fs) (M) (milmy  (midm3)  (mitendy (M)
15t day 0:00 320 32 352 185 185 51090  61.00

Clstday 12 :00 320 3z 352 1521 Fal 220 11 185 19 8.23 698 51788 o01.24
I1stday ~24:00 320 320 352 1521 w299 22 185 207 8.69 6.51- 52439 61.38
Zndday 36:00 320 32 352 1521 Al 219 33 185 218 9.18 6.02 53042 61.51
2ndday  48:00 . 320 32 352 1521 Fall 219 46 185 23t e 5.50 535892 61.63
3rdday - 60 :00 320 32 352 1521 lul 219 57 185 242 1022 499 54090 61.73
3rdday 72:00 320 32 352 1521 Tl 2008 68 185 253 10m 4.50 54540 61.82
4thday 84:00 328 32 360 1538 Il 203 80 185 265 1119 4.20 54960 61.91
4thday 96:00 349 32 381 1601 ull 218 92 185 277 1170 432 55391 6200
Sth day - 108 : 00 389 32 401 1689  lull 218 104 185 289 1223 466 55857 62.09
Sthday - 120 :00 386 32 418 1768  lult 218 119 185 304 1280 4.88 56345 62.19
Sthday 132 :00 400 32 432 1837 Tl 217 134 185 319 1344 492 56838 62.29
§thday 144 : 00 420 32 452 1001 Iwlb 217 150 185 335 M) 500 57338 6239
Tthday . 156 : 00 435 32 467 1987 Tl 217 166 185 351 14.80 506 57844 6249
Tihday 168 :00 471 37 508 21.07 Al 237 184 185 36% 1535 552 58396 62.60
Sihday 180 :00 516 45 561 2310 Al z17 0 207 183 392 1644 6.66 59062 62.73
Sthday 192 :00 575 - 60 635 2584 1wl 216 236 185 421 1756 828 59390 5289
Gihday 204 :00 © 640 - 8% 728 2943 Il 216 276 185 461 19405 1038 600.28 63.10
hday - 216 : 00 - 780 128 908 3534 ful 215 330 185 515 2007 1426 62354  63.37
i - 976 190 1,166 4481 Tull 214 412 185 597 2401 2080 64434 6375
Ithday 240:00 1,202 435 1,637 6053 Full 213 544 185 729 2864 3190 67624 6433
1ithday 252::00 1,200 262 - 1,462 6693 Fall 202 687 185 872 3460 3234 70858 64.90
: ! ©.939 5185 Full 212 746 185 931 3896 1290 72147 6513
12thday 276 :00 676 96 772 3695 Rl 212 133 185 91§ 3995  -301 71847 65.08
iahday 288 :00° 575 . 68 643 3055 b 212 694 185  87% 3882 827 71020 ©64.93
13th day . 390 : 00 301 5t 552, 2581 Ll 213 646 185 831 3693 -1112 69908 64.74
13thday 312 :00 449 - 44 493 2258  full 213 592 185 777 3472 -12.15 68693  64.53
14ih day 324 :00 411 38 449 2035 ful 213 540 185 725 3243 -1208 67485 64.31
l4th day 336.:00 379 33 414 1865 PFul 214 490 185 675 3024 -11.59 66326 64.10

Stored Volume= 2106

C-79



1st day
15t day
1st day
2nd day
2nd day
3rd day
3rd day
.4th day

dih day '

Sth day
Sth day
6th day

6th day -

7ih day
Tth day
&th day
8th day

9th day

9ih day
10th day
10th day
11th day
11th day

12th day

12ih day
13th day

13thday
14th day

14th day
15th day

Table 7.1,10 (3/5) Seyhan Dam Flood Rouling
(Constant Qutflow Operation, 10-year Flood)

© Reservoir Intflow

Catalan chm.
Tieie  (m3/s)  (m3/s)  (mdfs)  (milm3)

0:00 350
12 : 00 350
24 100 350
36100 330
48 : 00 350
60 : 00 350
72:00 350
84 : 00 374
96 : 00 390
108 : 00 109 -
120:00 426
132 : 00 449
144.: 00 469
156 : 00 494
168 : 00 528
180°: 00 600
192 : 00 638
204 : 00 $01
216 : 00 8§98
228:00 1,161
240 :00 © 1,202
252:00° 1,198
264 :00 1,201
276 : 00 799
288 : 00 675
300 : 00 575
312 : 00 500°
324:00 459
336:00 430
348 : 00 424

Total

763
416

F 1,065
1,405
1,752
1,538

1,394

920
762
639
555
508
475
466

1,752

Vol.

16.85
1685
16.85
16.85
16:85

1685
17.38

18,24
18,99
1977
20.63
21.55
22.54

12392

2650
30.61

36,28
4279

53.35
68.19

.07
53.34°

50,18
36.52

3026

25.80
2298
21.25
2034

864

sated Spillway

(im)

Tl
Tull
[utl
[l
“utl
Tull
[kl

[RH 3

[ETH
Tl
lFull
Fult
Full
Full
Fuil
Full
[ull
[Full
Full
“lul

tull

ull
1-ull
Full
Tl
Trull
Full
Jull
Full

219
219
2:19

21y

2.1%
2118
2.18
2.18
217
2.17
217
237
217
216
216

2,16
2.15.
" 2.14

2.13
2.12
2.11
2.11
2.10

211

21
212
2142
2.3
243

Inflow --mecemeoedome e
Open Coef. Disch. [LEP Disch.
(3/s) (in3fs) (m3fs)

185

14 185
2% 185
43 185
58 185
74 185
g0 185
103 185
119 185
135 183
154 135
177 185
190 188
2110185
232 185
262 185
01185
355 - 185
421 185
530 185
680 1857
817 185
004 185
017 143
8711 185
805 183
736 185
666 185
C 603 185
sS4y 183

Total Quillow ln/Out
Dalance Yolume

734

1,102

Vol:
(milin3)

§.20
£.89
9.51

10.18

10.86

11.52

12.13

1217

13.48

14.23

15.14

1594

16.65

17.56

18.68
2017
2207
21.89

28.68

34.13
1 40.33
. 45.17
47.32
46.60
44.19
4128
33.27
35.40

3288

697

(ruilm3)

8.56 -

196

733

6.67
5.99

533

5.25
547
551
5.54

549 5§

562
5.89
6.37
7.83
1044
14.12
1190
2467
34.06
30.73
~18.16
2.86
-10.08
-13.93
-15.48
-15.30
-14.15
-12.54

Stured Yolume=

Resvr.

{mitan3}

758.64

2417



Table 7.1.10 (4/5) Scyhan Dam Flood Rouiing
{Constant Outflow Operation, 50-year Flood)

Reservoir Inflow
------------------------------ Infliow
Catatan Remn.  Total Vol
Days Time - (m3fs) {m3¥s) (M35  (milmd)

T day 156 :06. 551 60 611 2553
Tihday 168 : 00 579 65 644 2709
Sthday 180 :00 651 77728 2962

13thday 300 :00 1,199 A7 1,286 5651
13thday 312:00 1,198 75 1,273. 3526
14thday 324 :00 1,200 68 1,268 54.89
14thday 336 :00 575 62 637 - 4l1.10
15thday 348 : 00 529 60 580 2648

2,026 1095

- Gated Spillwiy

Totiwl Owltow InfOul
Balance Volume

Open Coef. Disch. FLEP Disch.
(n3/fsy (m3/s) (m3/s) (mitiad)

(m}

REH)
IFull
Tull
lFull
Full
Full
Tull
Full
Tull
Full
Full
Full
Full
Full
tull
[-ull
[uldl
Full
[Full
[Full
Full
Full
Full
Full
Full
Full
Full
Full
Full

219
2.19
218
218
2.18
218

2,17 .

217
217
217

216
-2.16

i8
40
62
85
107
126
146

513
355
611
2]
813
985
1,143
1,223
1,264
1.285
1,288
1,288
1,286
1,222
1,109

Vol.

5.39
9.24
10.19
116
1213
13.03
13.88
14.70
15.52
16.40
17.28
1819
19.16
20.21
2146
23.06
25.19
2¥.19
3255
38.83
45.95
3110
53.72
55.05
55.56
55.62
55.58
3416
50.33

{milm3)

11.49
10.63
2.69
L |
1.14
6.84

Stored Volume=

Resvr.

{milm3}



1st day
1st day
ist day
2nd day
2nd day

3rd day

Jrd day
4th day
dihy day
Sth day
Sth day
Gtk day

6th day -
7th day

Tih' day
§th day
Sth day
9th day
Oth day
10ih day
10th day
1ith day

11th day -

12th day
12th day
13th day

13th day -

14th diiy
14th day
15th day

Time

Reserveir Inflow

Cutalan Remn.
(m3fs)  (m3sy  (adfs)  (ilnd)

Totad

Inflow
Vol.

21.34
2134
2034
2134
21.34
21.34
21.34

2134
21.86
22.93

2391
24.89
25.56
2725
29.01
31.87
36.85
44.09
53.66

-76.01

8354

6999

63.84

3995
5112

5563

55315

54.92
54.89

Gated Spillway

Open Coef. Bisch, HEP Bisch.
(M3/fs) (m3fs) (n3fs) milmd)

{m)

185
185
185
185
185
185
185
185
185
185

Table 7.1.10(5/5) Seyhan Dam Flood Routing
~ (Constant Outflow Operation; 100-year Flood) -

Vul,

- 8.4
v.4]
10,51
11.67
1278
13.51
L 14,77
15.64
16.46
1128
18.15
19.08
20,04
21.02
122,11
2338
25.10
2759
kIR
-36.77
44.43

5061

53.59
55.11
.55.75
55.88
5581
55.69
55.56

Tolat Oulltow. In/Out  Resvi.

Bulance Volume

(rilmyy)

1290
11.93
10.83

067
856

753

16.57
5.10
5.40
5.65

576

3.81
5.82

(znil.m3)

Stored Volume= -

799.56

288.7
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Table 7.2.2 (1/4)

Catalan Dam Reservoir Operatibn (Case-1,Qt=80m3/s)

laf 14 :
Rule RWL-RC nf § Reov Ot QU Qmin Qim Qrect Quec? Qoer ERALIN Qsp Spill RseVol  RWL Fum Second  Toul
Abeg  laflow Cvp RC R¢” LAVE. LW, 1p Isin. Atgnd Encriy Unerpy Enerpy  Fan
T 13590 150
Jan 1150 1392 Doe 07 BRS -1N2 0 13 80 s sS RMe 23 23 0 T8 1186 AL 00 L5562 12M Wy To WY DETR
e 1165 1M0 081 L1 138§ 220 W8 S06 1R R0 1ME A8 38 1E 186 47 00 Lemd R0 23 B4 00US
Mae  1IS1 2615 060 16 7638 652 1ITG 800 2614 B0 2614 LIt 136 1976 18 L5600 00 1780 {2050 251 4i0 Ry 0un
Ap 1205 333 000 24 23308 .®I6 1677 SO 4803 BOO 391 12 (IR} 771250 @4 00 206007 1AM M2 810 02 DU
May 123 F03 601 36 2167 813 854 500 3613 800 3613 - 854 BE4 jeS4 1150 .03 DO ZUE] 1249 M6 W7 653 0003
tn 17%0 90K 001 4y 559 2 00 §00 1910 0 2916 00 0¢ S0 1250 S& $6 Z1I89 S0 300 0e 302 oMID
. 1m| mr 1o &1 an 121 &Y 06 1108 800 NS 65 65 gaD 1250 .73 o0 19153 12261 3o 27 M3 DUIR
Aug 1226 201 001 46 155 120 525 $I0 [W5  E0 EMS 00 .00 B0 1250 &8 00 1TNS AL W00 B 08
Sep 1222 MY 185 37 410 N3 00 80 WSE 800 105 DR 00 B0 1250 %04 06 L6714 18V P& 06 16 0ED
Ot 1214 K0 755 r4 W6 -2%3 00 S00 813 800 CBI3 00 00 B00. 1T 680 00 LGIGE  HRA WD 00 1Y ORW
Gee. U199 RR3 LG9 14 662 3D 00 0 0% 199 80 00 00 By 18D 40 00 L6064 106 10 S 00 23O DXV
ee  LIEE 9.0 OO 0% 34 RS 00 0 687 657 800 2.0 Do 657 118¢ 413 00 L6134 11BI6 215 0g A5 0L
Totl Avy 1222 25 1175 L ELENTED CX] IMO0 ST 4802 O8RS
(w6l o
Jan H1SD 97 316 07 90 429 419 %90 ™Mo M 5223 49 00 1200 186 .37 o0 L2 Nes M7 00 M7 03M
Feb 1165 1827 004 LE )86 M7 69 EQ0 1138 B00 JIAB 269 269 b069 JES6 147 0D 16093 NIRI0. 255 86 331 DI
Mar 1IE1 1257 009 16 IME 652 .21 $00 1} 890 1226 Q07 007 B0 1207 6T 00 R4 N 181 oD 21 DRSO
Apee 1205 ETES .0°6 74 176l (1083 00 800 208 AOO 2128 00 00 S0 1250 W7 80 LYIsS 123000 287 00 MW fEw
Ay 13301090 030 36 1055 .05 60 EDO 11 800 240 00 00 500. 1380 352 . 0b zoM3 12385 310 0¢ 319 DYDS
Jun 1250 496 LIS 40 a7 B2 00 0 230 00 2139 00 90 &0 16 TL6 08 1953 123l 199 08 22 0008
R 2 12 030 5t o0 37. 00 EGO 1770 . E0D 1270 00 00 800 I3 493 DE LTIVO 90 W6 B0 W6 OEW
Avp  E226 54 270 46 DR 651 0O ¥l 477 417 800 00 90 457 1280 LI9RZ 00 LGS MG 1$3 00 1d4 07y
Sp 1222 335 -304 17 @8 BAl 00 B0 325 5 §00 0O 00 323 1230 2055 00 Q60A4 1804 81 00 B O04%
Ot 1213 SRS 324024 51 496 OO B - 485 435 00 00 00 M85 07 493 60 RG34 R L84 00 4 4TS
Mev 1199 %2 FT4 14 58 16 Gb 8D 60F 3 80 0O - 00 465 CJIE0 T 08 L6064 HI306 1RGO0 1E6 8813
Dee 1181 1957 00 OB JT39  TRS 00 B0 C1T3 BOO 1723 00 00 F0 1ISD 805 805 L6150 NIRGL 5§ 0@ 175 08%%
TotzlAvg 853 17 B0 w00 72 HE 67 1508’6  R2d  OBL
1962 . : - .
Jn 1150 1017 3&F 07 10b0D S48 59 400 LIT&  BOO JSOE3 J5% 00 1550 1IRG: 59 00 L4gB0 ke 2 L A |
Feb 1165 2356 081 11 135 461 00 800 1954 800 1553 00 0D 800 LIEA  DEY U3F LAS1 N8E M6 08 e
Mar, 1181 3901 OS5I 16 3835 517 2568 800 4004 GO0\ 4004 2568 1568 . .3I6g . 127 5B 00 BTG 12050 294 94 2B
Ap. 1205 2%2 000 24 2:B RL6 902 B0 3727 S0 3222 902 %1 103 10 S5 00 20003 2330 0 mA B 624
May 12333 2902 000 36 2866 506 550 500 4113 800, 43h] 1556, 1530 - 1s0 10 e 90 21385 12500 M1 06 W8
Jun 1250 9IS 000 49  E66 S5 661 8§00 2919 5000 WY & 661 18I 1250 897 00 19343 1B 8 B6 514
ML 171 M9 @00 51 168 48 484 800 1553 B00 9553 00 0D 800 1250 1216 00 1Si50 12092 301 0o 301
Avg 1226 193 168 46 147 367 DO 806 900 500 %00 00 00 806 1250 183 00 601 1§SY WE 00 28X
Sep 1222 421 366 37 384 TBE 00 w0 514 514 B0 00 oo 504 150 2055 00 160a4 11806 151 o0 1S 378
Oct. 1213 618 323 2. 04 M6 DO BGO 568 8. .80 00 00 58 127 623 0D L4lJ4 1IRE6 1FE 0 00 17§ 0800
Wev, 1199 654 -1°4 14 650 G600 300 667 6&7 R00 08 0 00 é67 1180 -9 00 LR4d S0 12T 0D 212 ORY
Dec. 1181 7328 004 08 R0 TS 06 B0 7294 p0G 2204 00 05 -S06 1ED 1376 1346 LG50 IEGE TS 00 2TE 68W
Tanldvg 150.7 27 1480 4.6 473 183 193 UL NIV KR OOET
194 . . - : 7 - L
Jain, 1150 1814 361 07 2807 549 2556 500 2925 800 3206 2556 00 3356 KIBG 519 00 1L4URe 647 284 00 284 097
Feh 1165 3893 001 11 3887 461 00 SO0 M2l BOD 3491 00 00 B0O HIES  MIA T 2474 16451 NIRGT IR 0D 246 OESH
Mar 1181 3257 051 16 3M1  SLT 1924 200 3360 S0 30 1924 m2ec 29n8 F7 0 5§ 00 LTRAG MM W2 01w O9R
Ape 105 4162 000 25 433 @6 - 7502 £00 482 FO0 4822 2502 2502 2302 1350 GRS 00 20003 N30 BA 917 d2rd o9
Miy 1233 37I0 000 36 3674 -SLG 2358 SO0 5119 0 S0 319 2338 2358 MSE B0 0T 0D 2IWI 113H0 M N 053 osn
Tem 1250 25 000 49 376 05 21T 500 A1r% SO0 &4E9 BFD LZIRN TRA 11500 3mT R0 LSSES 13000 309 @9 fHR e
Iul 170 798 000 St 747 143 95 B00 . 2132 . 00 2137 95 95 Ews 1250 6 00 19K 11240 MY 37 M3 09w
Aug 1226 %0 000 46 S14 117 .62 8001781 gad 17S0 06 00 800 120 L1011 00 LBGRL 12161 301 o0 3Nt ool
Sep 1221, 45 05 37 68 's2 00 B0 178 200 17L& 00 a0 g0 1250 137 00 183 12130 BT 06 287 OFW
o, 1713 BSe 009 I4 RS 392 418 B0 1719 A0 1LY ] 4lE hE. quE 10T Ry 00 LT3 1% T3 153 416 0EM
Mov, 1199 BL1 000 14 85T 02 550 BR0 3700 800 370 559 5590 1359 (130 38 00 LM9Z NI 262 83 415 03W
Dec. LIBE E28 0OCO OF §20 786 806 50 &5 800 £05  B06 805 D6 180 920 00 LIWEY 11500 66 368 4 @58l
TotaliAvg. FLK) 27 20512 B0.0 %5 190§ 206 467 1613 FAnd ofw
1964 K o ;
Bn NS0 705 NO0 0F 698 A2 474 B0 .03 68 5223 00 00 628 -1IB6  M20° 00 L398T 11500 25 T 00 215 OBW
Fb 1165 BAG (150 1F  BSS 870 60 %0 54 54 800 - 00 00 54 ViR 217 00 15028 128 0 08 00 0B O4M
Mzr  HIRE 2017 824 16 2000 RS 00 R0 M3 BRO0 1923 00 00 800 S 107 M0 430 176 12070 0 I3 00 . 283 08N
Ap. 1205 1485 026 24 1461 18 .17 80 204 800 2204 00 00 B0 120 .6AL 00 19703 Im9 189 06 289 090
Miy 1233 1209 038 36 1183 629 00 S0 (2516  £00 2516 0o .00 8001250 .47 00 20719 2470 318 08 310 0966
Jon 1250 689 080 49 630 M1 0D 800 2450 CEDD 240 .00 00 800 [J20 L3 . 00 TS I 32 00 302 . 0807
1Bl 76 03 5t 25 324 451 200 5586 80O 586 00 00 CEDO 1350 -1IT70 00 L8BE 2104 303 00 303 09
Aug 16 1250157 46 79 336 00 300 B65 PO B6S 00 04 RO {150 898 00 LG0T L8 W6 . 00 IBG6 08W
Sep 1222 392 380 37 355 815 00 300 49 M9 BG 00 00 449 2502085 00 BEOG3 11806 RS 00 125 e78
O 1203 587 374 24 558 496 00 B0O0 S 51 800 00 .00 52 107 693 00 1633 1K 162 00 16T 0IE
Mev, 1139 7R3 74 B4 749 16 G0 80D YR 7I6 . £D0 OO0 A6 76 FIBG -BS® 00 L6063 11806 257 00 157 DR
Pec. 1181 066 003 0B 958 55 00 £00 92 800 932 00 00 BOO fIBO 14 14 1649 URG 7B 00 278 04
Tualtig B2 4 27 mT 616 06 Gif 37 1818 00 818 O8I0
1965 : : ) : :
han 130 o2 360 07 1035 6 B1 2006 1203 80 4938 Bl 00 1631 1186 -S4 00 - 14987  )165) 774 00 - T4 o8
Feb 1165 (627 001 15 1616 455 361 s00 1228 800 12r8 361 361 IIGF 1186 50 0D 16088 1818 T3 101 34 03W
Aar. JIB1 3492 000 16 3456 631 2024 800G 3459 BOO. 3459 2024 (2024 1324 107 58 - 00 LTER4 12050 1 TA7 1028 0918
Ap. 125 4192 000 24 4168 846 2532 B00 4851 .Egnd 4850 2920 2532 3332 1250 M6 on 20001 1233 226 W7 Ny o
My 1233 M07 000 36 2370 516 (0083 6 3805 00 3815 1055 1055 - 18857 1150 03 00 21383 2560 30 421 Wl 0925
A 1250 1236 000 49 1347 595 I47 600 3295 GO0 3229 142 dM2 1242 1250 598 04 1u84) 110 308 402 LG 09N
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Table 7.2.2 (2/4) Catalan Dam Reservoir Operation (Case-1,Qt=80m3/s)

Inf 1

Rule KWL RC tnf.t Reuw, O G Pmin Qirm Qveed Qree2 Qsec FSHL Qxp Spll Rsw Vel KWL Firm Sternd  Telnad

Atbeg  Inflow Evp RC RC LWL LWL i FSli. Atend Lnergy Vrergy Unergy  Tan
1976
Jan LIS© 5399 060 07 5392 71 4210 800 4500 R0 AL 2¥00 Q0 300 19860 §L2 RL2 LGS0 N8AL 219 00 Z27% 0UX
Feb 11RS 2727 21F 11 2716 150 2066 EO0 7933 B0 2933 2066 2066 IRaG JRBG (ESD 00 L6087  HRG  890 (GR 927 OUIR
My LIBL 2895 HO1 1.6 2879 655 60 H00 P82 800 2862 00 00 80 107 1I6Y 130U LTRI 12070 R4 00 284 0B
Ap 105 3329 020 24 3305 W8 1T D 4DS8 800 AGIE 12T 1717 2R7 1150 R 00 200046 RII0 204 a4 w00k
May 1233 2110 000 36 2074 5.6 5B E00 1520 800 ASr0 S8 TSE 1853 1254 .01 00 2HB88 500 312 M (03 gl
Jun  }I5D 1103 000 40 1054 595 849 SN0 308 B0 08 319 BIY 160 1250 56 00 RSHE (310 305 324 629 0V
Jo. 12 412 000 51 361 148 .1 EDD 13T R 137 00 00 $00 1250 MMS 00 EBGYH 12060 30D 0o 303 0502
Avg 1276 3SR 400 46 312 .13 00 €00 1259 SXO 1259 0 00 BOOC 1250 1504 Q0 LT6I  1IDRG W2 00 2 O8N
Sep B237 0 %94 .23 AT 55T 417 09 800 CKOSE 00 1058 00 00 BO0 1250 1797 00 L33 w0 75 00 775 08
(it t213 737 230, 24 713 M5 od &0 T I my 0o 00 W0 107 556 00 L6500 1IRGS B0 Q0 WG 08
Nov, (E199 020 427 L4 D06 139 00 500 (M4 860 i6Td oo 00 BOO 1I%0 123 125 L6dS1 O 1186l 27 00 271 DEWY
Dee.  MIEY 2416 031 0% 208 M1 B2y WO NI wWe 127 2529 257 Mie 1180 m) 00 E3WRY IS0 W0 R85 LGS one?
TotalAvg 1913 27 1RO h 00 AR TS 34 207 6241 G008
1967
Bin 1150 2106 000 07 2169 312 97 830 1307 SO0 W4 w7 00 1TAT 118G M9 00 LWRO 11649 266 00 766 BEM
Feh. . 1165 1474 001 LI 143 461 00 #10 1037 S0 172 6o op e 1186 55 55 LMi1 11860 6 00 M6 GRBS
Mar NBY 2956 051 b6 IMO SLF 623 800 30S% 200 30§% IR} 1623 2423 1307 58 96 LT3R 12050 Wa MO FeG ¢BM
Apr I3 3859 060 24 3WI 846 2199 §N0 4513 00 4519 2198 219% 2908 150 S 00 20003 12330 08 SIK 1II6 09
Miy. 1283 3266 Q00 36 3200 516 iRSd 800 4615 S0 4515 1884 R4 284 1250 .02 0B 2SS 12500 319 T30 1669 oIn
Sum . 1250 1334 000 40 1285 S5 1080 500 333 @00 11F IS0 1080 1530 1250 3T 00 19843 1B 309 41T Gle 0wl
Bl 1731 S0 000 SE 454 L8 .28 800 1IR30 B0 19 00 09 8O0 1250 924 00 LEPE6  M2ivZ 364 00 304 DU
Asg 1226 85 068 46 38 E1 00 O 1418 800 W28 00 09 0 1250 M5 00 1WI 12047 B5 00 A5 0FR
Sep 1227 @®.A7X 3T 602 .42 00 Bjo 1273 0 I¥E 00 00 500 1250 L1577 00 170Z U9 719 00 XS 08N
Oc. 1213 809 852 24 78S .33 00 E0O (222 00 122 00 00 800 1207 272 00 LNG2 9T 236 00 W6 OBM
Mov. 1199 1260 017 L4 I246 453 00 200 1708 $10 & 00 0D 04 B0 7P Y el NSG6l W4 00 374 087
Dec. 1183 1582 051 08 154 921 1605 $I0 1693 #00 MR 1695 I6%3 2495 1180 w2 00 13988 11500 10 512 Bl2  0EX
TotallAvg 1634 FERL 0.0 EYREE - [£] 312 3137 6569 DUOL
1968
Ie SO 2580 000 07 2573 T2 1400 BOO 1771 §0@ 350 HOQ 00 22001 L1B6 SS9 00 J49R0 11649 274 00 X4 00X
Feb 1165 2560 001 11 209 361 00 #00 2558 800 2558 00 00 8500 1IBG6 ESE1 1M1 LGISL L1861 26 00 26 0B85
Mar, MB1 S66B 051 16 5652 .S1.7 4335 R0 5771 |00 SE1 2800 2800 600 1207 MT? 427 LT9RL 12071 293 123 1315 o9
A, 1205 452270200 24 4558 75 2983 500 S3I02 B0 5302 180 100 3600 250 333 60 20474 121EF W04 IRE 122 05N
Miy 1233 2830 089 35 2404 =339 13RS 800 4RSS0 4025 1263 B35 I065 1250 .03 00 LB RSOF 306 R4 o0 08
Jun 1250 138 000 49 1209 505 1074 500 33S1 00 3351 )94 094 1SR4 1250 .08 00 19830  I23MG 309 $23 T2 0926
Jut 1731 464 000 31 413 148 238 EOD 70T S0 1™y 00 G0 800 {150 966 0D 12L77 304 00 304 0802
Avg 116 470 .83 46 414 124 00 B2 1420 SO0 1421 0D . 00 800 1250 332 0D 12045 .5 00 295 08%
Sep. 1222 03 LTS5 33 GA6  .ME 00 80O 1334 £00 13§ 00 00 8O0 1250 .IS2F 0O 11298 180 00 280 085
Ocl- 123 R%1 131 24 27 12 00 B0 118 80 1MB 00 00 WO N0V 4TS 00 12008 288 0N 288 054
Mov, 1O [627 013 b 1613 353 1366 £00 2175 S0 NS @66 EIRG 266 JIB0 M0 0O 1EI0 66 435 721 083
Pec. 1181 3163 000 OR 3155 786 3141 00 313 E00 348 250.0 2800 3600 180 380 00 11637 781 984 1365 09H
TotsliAvg T8 77 2101 800 010 1927 52 35 4397 JRAD 090%
9@
CJan LSO 28T3 137 07 2WE6E 33 2033 BOO 2904 800 3157 W3 00 I3 Q186 A7 09 LS4 1650 274 00 274 09N
Feh 1165 2047 000 11 2086 453 T8 500 1647 800 A7 T8 B ISTE MBS M8 00 18092 1IBI0 M4 7 480 08
Mae. 1181 5093 Q00 L6 597 652 3625 200 5062  S00 5062 2504 800 3600 307 768 168 LIYRD 1207 220 100 1310 09W
Ap. 1205 4268 021 24 488 TIS KG9 B0O 4958 B00 4UBE 2669 2659 3469 1280 516 00 20000 {2330 WS 083 1273 048
Miy 1233 3873 06} 36 3WT 5L6 2521 800 5IWE 800 5281 2t 2521 3L 1250 03 00 20381 2500 317 99 BLS 09y
Jun. 125G 1715 000 49 6660 5 1461 500 3718  BOO TR J46F 61 2261 1280 598 00 K9R40 12310 30D 3SR BB 08U
ot 1”1 77 e0r 51 686 148 34 BRO 2000 B0 IR0 34 34 W4 1350 T 00 EMAL 1R 308 B3 321 0910
Aug 1226 629 601 46 583 B4 00 EOD IHI2  EN0 A9 00 06 ROG 1230 B4 00 LRG3 R2LES 307 00 302 0501
Sep . 1732 TES 035 37 T49 163 00 §0D 529 BRG 182 40 0D 800 1250 -J026 00 1EAL 12063 2By 00 289 0400
O 123 960 08 24 =& SO 53T A0 U856 80 1856 587 SR7  BIBT 1207 223 00 1HRY 1980 W3 W8 41 0865
BMov. E199 927 000 14 913 507 6LS 800 1424 890 1424 615 615 145 )IB0 140 00 160RE  J1K10 IG5 205 6% ORM
Cec.  BIB1 2224 000 08 2216 786 202 500 2199 800 MUY 2302 2199 3007 1180 M2l GO0 L3983 1149 77 760 13 8919
Tolzl'Avg 2174 ST AT 200 1139 25038 nd IS 4% @15 9500
1970 )
T KIS0 1675 000 0T |66 325 60 B0 865 80 4355 00 00 D LB6 53 00 LA0E  EHRY 267 G0 2T 0881
Feb FI65 2728 491, b1 277 931 2008 B00 2875 500 2625 2008 2008 I808 LIBG -150 00 L60BR LIBI0 158 66 Y04 @915
Mar BIBI 3268 000 16 3251 0 652 1800 800 3235  B00 325 1800 1B0g 1600 1207 .58 20 17834 12050 i8%  ME W6 0906
A 105 24701 000 24 247 . .36 8i) £00 3130 800 3130 Bl4 BLE 1601 1250 5.6 09 20001 2330 200 95 S86 6o
May 133 1539 000 36: 1%3. 516 187 €00 IMT 00 M7 187 18T 987 1250 63 00 213EI 11500 TS5 64 WY 0IR
T 1250 ETA 000 49 815 .S 620 BOO 15L7 SO0 2§77 620 620 1420 1250 508 o4 D841 12310 A 27% S25 ORS8S
£ 1221 W8 GO0 51 247 48 05 00 1632 800 132 30 00 S0 1250 1131 00 L8600 120119 30l 00 301 o0vol
Aug 1226 259 141 45 213 @0 00 8§10 1045 0B 1085 00 D0 810 1250 -V7LB 00 LGEB  N90R 8% 00 WY 0N
Sep 1222 488 342 37 451 @7 00 800 Ti0 Tie B00 00 04 TG 1250 054 00 LGIGS 11806 M0 0G40 08Q
O, 1N3 814 323 24 W0 96 00 H0 65 765 8¢ 00 00 VA5 1207 694 00 1632 LIBI6 6l 60 261 OR77
Fov. 199 135 194 14 - H21 16 00 8§00 147 800 1147 00 00 §¢ 1180 198 198 16151 11861 260 00 369 ORSS
Dee© 1881 1131 051 08 1123 9201 244 800 3T 08 1242 1244 1252 J044 1180 921 00 13384 1IS00 TW9 g 713 09n
ToualAvg 390 17 1343 91 556  LaK7 17 JILS 2516 SRI0 0HR6
1931 )
I 1150 943 000 07 936 372 -6 800 134 134 421 00 00 34§86 19 00 L6IA2  1IBIG 3 00 25 03508
Feb. 1865 1067 L& 11 1056 15 274 S00 1341 800 1M 204 W4 1074 16 .49 00 L6088 1EBD 222 76 ME 0786
Mar, 1181 I854 000 14 IEE 652 386 -BOO 1821 800 1M 386 384 1186 1207 .58 0D 17834 12050 261 126 M7 08
Apr. 1305 3520 0000 24 3546 EME 910 BOO 4229 BOO 4225 ITI0 R0 7710 1250 556 00 20001 13bi0 6 06 1007 09
My 1733 1747 000 36 1FK1 5160 395 800 385 &0 3155 35 395 1115 1350 .03 00 PR 12500 93 M4 Ji6 0BR
Inn . 1250 504 000 49 855 M5 650 800 2907 &0 NTF 450 650 1450 E25.0 308 00 19841 R23I0 197 24| SME ORSS
. 1B1 06 000 51 IS5 ME 497 7§00 1510 RO0 180 00 00 800 1250 1223 0% 1EHI 5087 30 00 31 0%
Ang 1236 312 173 46 6 381 00 R0G 1005 B20 L35 00 00 B00 1250 1357 00 1663 11843 287 DO 8T ORM
Sep. 1227 470 327 37. 433 67 60 BO0 672 G721 B0 60 00 G672 IR0 2055 00 L6OG4  1IBOG 26 HO 216 OB
Ocd. 1213 646 334 24 622 496 00 BOO 596 6 B0 00 0D 596 1207 .93 60 16134 1816 180 00 IR% 08N
Now. 1199 761 .174 1§ 2 16 .00 80 T4 TE4 EM0 00 00 774 1180 .40 00 16064 [iBOG 256 00 256 0EW
Dee. 1181  ®21 :000 08 &3 75 60 %0 87 TRT 800 00 00 787 1180 -i1.8 GO0 16134 IWRIS 2T a0 771 0F%
TrtalfAvg . t1o8 17 1082 TE4 301 1015 [{1] 013 1293 4206 0832



Table 7.2.2 (3/4) Catalan Dam Reservoir Operation (Case-1,Q1=80m3/s)

Inf ke -

Rute RW[-RC (L1} Reev, Qe & Qimin  Qfitm Qsecl Qrce2  Qsec’ F3IL {xp  SEl Rswviol RWL ° Firm Second  Tofat
Atbeg  Infllow Evp RC R LWL LI, Hg - FSHL, Alend Erergy Erergy Encrgy - Fata

1972 . . .
fan 1150 684 116 07 617 429 306 50 17 617 5223 306 00 581 36 24 00 1534 LA . 19 00 9 090

Feb 165 T2 043 L1 9LP 22 211 80 (5% 658 0 00 06 658 L8627 00 L3R4 LITE7 130 00 191 OB
Mar, LIS 1498 033 b6 1482 .72 00 800 {405 800 14995 00 06 S8 1207 .8y 00 LTSI 120 WI 00 ]I 089
Ap. 1205 2363 011 24 2138 35T 00 800 290 B0 21 0D 00 500 IS0 64 0D 23224 INE) 23 00 1t oval
May 1783 M3 1% 36 27 a2 1425 S00 MES 00 4183 {425 WIS 105 1250 60 00 21390 13501 M4 S0 874 08w
Jon 125D 1178 001 49° 112% S0E 927 S00 A4Z4  #00° 3IB4 927 90T 0727 1250 SE¥ 00 LIBA0 1219 0% 356 &L 0018
Wl 131 338 600 51 787 148 365 0 160 0 161 00 04 800 1250 .92 00 LBIKS 1A 202 00 302 LI0
Ave 1226 293 127 46 M7 251 00 800 INS 80 11§ 00 00 S0 1350 .I6L3 T00° LEI8S L1935 190 00 230 08YS
Sep 1722 S50 285 37 513 561 00 S0 868 BAD 6B 00 00 S00 (110 1986 00 1M1 MEIL T 00 M1 080
Qo 1203 721 299 24 @9% B0 00 §00 T9 WAL 0 00 00 T F0F 623 00 16134 §IS16 231 08 2™ 0§D
Mev. 199 BE 174 B4 T4 L6 00 B0 %1 751 §06 00 00 iS1 HISE 149 00 LD 1R0G 247 06 M7 087
Dec. 121 &t 003 08 663 IS 00 500 &7 @3 80 00 00 &7 S0 .8 00 L6134 18I 207 00 207 O0ER
TotalAvg 1037 PR 753 e w7 00 3EG VE6 41E2 DFES

197 . . ]
Jn 1150 62 116 07 625 429 234 KD 625 625 -5223 284 00 B9 LIEG- 332 00 LMS3 NI 0T 00 207 050
Fev 1165 917 06 LI 906 263 .57 500 LI L1 o 00 00 TLI HBE 2017 00 326 1T NI 00 21 085
M. 5181 1464 033 16 1443 72 00 800 3% 800 1375 00 DD B0 1207 2} 00 L76A2 12027 182 06 237 089
Aje 1208 1912 073 24 I18B 502 00 00 205 B00 2905 A0 00 800 IS0 350 D0 20487 K0 292 00 92 0l
My 1233 (4% 06 36 M3 336 707 880 307 MO0 3WT 7 w7 AT S0 03 007 21382 12300 85 9% R4 087
Jun 1250 708 000 45 659 SIS 454 800 BLI 800 A1 453 454 1254 1256 598 00 19840 B0 28F 16} 450 ORSS
M. EBA 02 000 S1 00 148 652 80D 1384 S00 1384 0C 00 DD 1230 MR, 00 EI6RT 12031 o233 00 289 0B0
Ave 1226 47 229 46 61 .53 06 800 S5 585 800 0D 00 S5 150 1963 00 L6 1IBK6 128 00 120 0¥
Scp 1212 349 404 37 312 ERL 00 BAO 339 339 800 0 DO 0O MY 1250 2055 GO LGAS 11866 86 - 00 B6 06
(et 1213 516 324 24 497 96 DO B0 466 466 B0 00 00 561207 43 00 LGS 1IRI6 136 00 U6 074
Nov. 1199 %3 174 145 M9 16 00 0 6 . SI6 EO0 00 00 56 NS0 49 00 LEA3 LB 1 135 00 175 0805
Dec. 1181 726 004 0% N TI5 00 590 2 697 800 60 00 &7 UE0 -HE 00 16133 LRIG 0 -D0 240 088
TolallAvg T3 7 st &6.0 LR 748 oo B CEY ] 62 Y53 DB

1974 . R .

L 11SO 616 316 07 - 6% 429 B3I 0 09 09 5123 B 00 - BT B 356 00 USWE 11728 LG 09 . THL 08
Fete 1165 727 075 L1 766 -245 .79 500 . 589 589 500 00  00. 53¢ §186 20T 00 LW24 MU 166 00 166 OER
Mar  BI81 230 024 16 N5 -N3 00 00 X7 800 2037 00 00 B0 1WF 0 544 584 LTSRS 1000 283 00 W} GRM
Ap. 1205 1627 030 24 603 TR 25 500 WG 800 ZME 25 25 EI5 (1250 WS4 0O 20006 12630 0 393 09 1302 0%
Miy 133 190 000 36 1154 5L 162 BOO 2600 E00 D0 00 00, 0 1250 83 00 20084 18R .32 00 312 04
Jun 1250 498 052 &9 M9 450 0O 500 2346 800 2336 00 0 EI0 1250 519 - 00 2064 12535 302 00 303 0906
M. 131 . 45.035 51 00 21 T8 800 68 R0 1460 00 00 BOG. 1258 A3 0D BTEON 4205 - 301 00 300 0901
Aug 1226 65 .200 46 19 460 00 800 65 69 M0 00 60 679 1250 963 08 K633 HBI6 MW! 00 1 08M
Sep 1222 35§ 404 37 321 E91 00 £0 ME M5 M0 00 00 348 1250 NS5 00 LM63 1IBNG B9 00 89 o6
O 12i3 617 324 24 0 S8E 496 00 500 S62 587 B0 00 00 &2 107 .93 00 LEE33 IBLE 115 . 00§73 ORR
Mev. 1189 658 174 14 &4 16 00 800 &1 GRE &0 DO Q0. 611 VB0 M¥ 00 1063 NBO6 214 00 N4 erss
Dee. . 1iB1 1964 .001 08 1956 725 00 800 1930 BOO IO 00 00 0 HBO6 1012 N2 L6HP MR 78 00 278 08
TotaliAvg. A 27 81 &5 82 119 B 2835 . 07 1264 O0E%

1975 . . .
Jan. 1150 @6 360 07 1899 56 1345 B0 1TET BDO -H24 135 00 215 1I186 514 20 L4987 11650 |4 Q0 84 096
Fek 1565 1337 001 11 B3z6 455 7t 0 1 B0 938 0 T A g1 {IR6  .15¢@ 00 L60RB 1R . M9 ‘21 71 0901
Mar. 181 1720 000 16 2704 652 (1252 50O 1897 B0O0 2687 1252 P3W2 087 (W07 -38 0o - L3834 12050 2924 5.5 75309
Apr. 120.5 . 5272 060 24 SME B& 3617 $00  59) 800 5931 800 2800 3600 (1250 15 Ti6- 21390 ° 17308 295 1014 id2u Q9.
May 133 4330 171 36 44 ¢3 3537 B9 6307 $00 6397 2500 W00 IR0 1250 T T34 21390 7' 12501 3 M7 10 oRW
LYY 1250 130 00t 49 154) 58 1339 300 3526 . 800 1596 . 1U9 132 2% 150 B 00 158340 12310 PALLON DR 79T 0SS
B (LN} 480 0850 5i 429 148 223 =00 1813 80 1813 oo 0.0 B0 1250 550 06 18846 12184 o 0g 304 0%
Auvg 1226 384 077 48 338 .07 00 500 1351 00 1351 o0 00 . 8006 1350 M2 on 17605 CR04Y . 205 00 25 08
Sep §222 534 201 37 497 - 3213 0¢ S0 1693 . 800 (W3 00 00 200 1250 1362 o0 LSz 1Rl 14 a0 376 G593
Oxt 1213 728 218 24 04 N3 00 500 96.7 o 962 00 00 86 1207 50 00 16867 NIRRT .11 [124) 281 030
Mo, 199 785 113 14 T 184 0.0 B0 9.5 BMD UGS T GO 00 200 1130 [E0 16 L350 1386k 71 [131] 270 OEw
Dec. 8.1 8.1 051 08 . 803 bl m4 WMo ml 00 - 921- 524 1 (V24 RO L2 00 13383 114 72 M3 555 08
Toul'Avg 119 27 182 8.0 i I | TR 86 $4Y0 3421 6R5.0 - 0901

1976 : !
fan 1150 1554 @81 07 1543 375 00 800 MO0 740 MIC 00 00 D (186 . .1IB 00 L6I34 11516 M 00 231 o0ER)
Feh 65 1502 166 B 14210 18 00 o 527 B0 1517 09 W% 1509 1186 149 00 L6080 1BI0 0 M6 218 464 0BT
Maz.  1EB1 1909 000 E6 IBY3 652 441 800 1857 B0 19n7 M &1 1ME 1mT -5 00 L7610 1G5 186 410 0%l
Apr. 1205 3931 000 24 3007 -RL& 2700 800 4570 . SO0 4R %) 2250 30TE 1250 -RALS ©00 20003 12330 MR 8I6 (44 098
May 12333 1610 000 346 2574 56 1253 BOO  S0L%. 8OO0 S0L9 1158 1258 1058 1250 Sl 00 1385 12840 304 438 TB2 08T
Jun 1250 13 000 49 (292 325 8T §00 M3 800 WS 1637 1087 88T 188 W7 00 19343 123016 309 . 20 2% 092
Jul 123 282 000 51 331 148 321 BIO 1716 800 1716 G0 o0 806 1750 47 . @0 318537 12148 303 0D s 0097
Avg 1226 247 111 46 300 0 205 00 8OO INT B0 INT o 00 - BOG 1250 186 00 17250 9T 22 D0 M2 Q8N
Sep 1222 588 .249 37 551 459 00 SO0 1009 00 009 00 00 R0 1150 36 00 Ltens 11882 1 T4 06 274 089
L 123 889 .Z48 24 845 .94 06 600 I £00 4L oe . 09 B0 1HNT  a52 00 16779 11906 2BE 00 R 08%
Mov. 11292 (163 084 14 154 . 1835 020 £0 40 8500 1430 an 20 500 180 985i 451 LGSAD 186 2R 00 X 0B
Dec. 1181 2207 051 08 2199 525 2310 86 2307 BDO 2M7 720 M7 320 150 92l 00 L3983 1 13 Ry IRE 093
Total'Avg. 155 27 1508 95 74 1465 46 C3la3 MY 6O 08P

1977 : : :
L 15O 1405 @01 0F 1398 375 00 80 595 - $S5 4200 00 60 55 186 18 .06 &34 11E16 182 - 60 CIB2? DROG
Feb . 1165 2806 166 L1 TS (8 2003 810 281 500 830 013 013 183 L8645 00 L6020 B0 IS8T 616 WI 0918
Mar, DIB1 3779 000 16 323 6521811 8OO 37 BOO 3M7 I1E11 1811 600 1207 A7 T 90 LT8G 12050 88 652 %0 090
Apr 1205 4136 Q00 24 AIL2 @6 906 800 4796 B0 4796 6 W6 J6 1350 .85 0 00 20003 1230 2970 WY 140U
May 1233 IMS 000 34 2989 514 1673 B0O &L BOO SRS 1653 1673 BE3 4250 .07 C A6 21385 12500 U6 60 W6 00p
Feno 1750 1267 000 $9 1218 . 595 1003 BOO 3Rl B0 3TLE 1014 1003 MSE3 12500 597 00 19843 12410 308 300 8 091
Rl 230 450 000 51 399 18§ 253 S00. 1B4 800 184 006 00 B0 1250 - 975 AG  LEGY 12LW - 303 00 303 oom
Ang 1206 326 087 46 M0 136 00 800 264 BOD 1264 . Q0 00 R0 1250 .H9Y 00 L6 LI9E 23 00 M3 08Y
Sep  1RI 2 232 37 555 ALl 60 S00. 1061 BOO 061 00 00 KD 1250 1594 00 L&A1 HD01 255 00 2725 08%m
Oct 1213 760 -229 24 0 TG M43 60 800 %63 E00 D63 00 00 SO0 17 SI¢ 00 L6570 N®F/ |- 00 81 O8N

Mov.  EI99 786 113 14 Ti2 184 00 806 27 BOGO UAY 00 00 S0 1188 18 18 L6351 1861 - 70 o8 271 0887
‘Bec. 1181 832 031 08 814 #| W5 RIE W3 B0 963 w65 96 ITaSs 1180 ;. 00 1,934 11300 171 329 602 099l
ToraltAvg. 640 17 I6E3 X #9 1612 02 . AMS 3508 60 0B



Table 7.2.2 (4/4)

Catalan Dam Reservoir Operation (Case-1,Qt=80m3/s)

Inf s
Rule RWL-RC Iafi  Reew. Ot O Qimin Qfirm (iee? Nee? Quee [ Osp Spill ReeVel  RWE Fiem Second Telal
Atbep  Enflew Evp RC Re LWL LWL e FSHL Atend resgy Fnerpy Frergy  [any
1578
Jan 1150 2326 000 07 29 .32 FRT 800 1407 800D 3724 1127 00 1927 116 349 00 14980 11649 271 00 271 0913
Feb 1163 3411 00t L1 3WD 461 00 800 3039 80O 32 . 00 00 SO0 L6 2022 2022 L6sS1. 1IBAl M6 00 206 DBSH
Mar,  1IBE 059 081 EA 3063 .S37 1746 SO0 3182 800 S22 IM6 LMA 2546 1207 .58 6O LIRLE 1205 288  &le u19 0unl
Apr 1205 3009 000 24 3RS §36 1249 B00 4369 800 4SRD 22449 M 3049 (1250 0.5 00 Loopd 133130 298 RKIR 16 097
May (233 2500 000 36 M&S  S16 19 800 3910 890 3910 M43 LAY I5iy 1350 07 00 LBRS 11500 30D 80 Ti0 08
Jun 1250 1695 000 49 106 5 BIL 00 3095 800 3MWS  SLE BH1 UL 1350 527 00 1SRI3 1m0 305 S0 RS 09H
hut 1731 288 000 51 27 48 LS §00 1622 £00 1622 00 60 SN0 1230 L1141 00 4SS A6 301 00 30y og0l
Ang, 1726 247 -144 46 201 .299 00 BOO (1023 800 023 00 G0 E0G 1250 -1740 00 167R1 H900 BT 00 9 08
Sep 1227 493 320 37 456 .65 00 8OO T} 713 800 @0 00 713 1250 2054 DO 160RS LROG 23 00 233 0882
Qo 1213 963 323 24 932 .B6 .00 BG4 800 St4 00 00 SO0 107 80 00 637 1185 278 00 278 08
Nov. 119% 00 -L31 B4 926 14 00 £O0 1070 0 1070 00 00 se 118G K20 121 Les0 11861 0 00 3¥0° 08®
Dec. 1181 A6 051 0B 658  yzi 1779 §09 1TRG OO0 1776 ITID ITRA 2550 LIRG 921 00 LWS3 14% 272 @i K6 08K
Twal Avy a4 27 1517 79} [V 179 387 IRLI niT4 OB
1979
Ja 1150 3.6 001 07 3529 .75 04 S00 2726 £00 M%4 . 00 00  go0  [186 1508 1808 16150 11861 248 00 8 0S8l
Feb 1165 2817 211 LE I806 150 1856 .BDO 2723 BOG 2723 IBSG IBSG 2656 LI86  -150 00 1{087 11809 256 3 850 0907
Mar 1181 1928 001 16 1917 655 00 EDD  IRX5 8O0 IS 00 00  ROD 1207 402  £072 - 19SY 11050 284 00 284 0R®
Ape 1205 2ME 020 74 M4 TAE S46 800 2867 SO0 2T MAE M I3& 1350 .54 00 20006 12330 279 90 46y 0B
Map 1233 1682 000 36 1616 SIA 30 500 7092 800 4092 330 30 1130 1250 .01 0D 2188 12500 28§ IE9 105 0%
Jen- 1250 1IR7 000 49 1828 505 923  BOO 382 800 38T 923 923 1723 1250 506 00 kw46 12310 30T 859 66t 0MIE
Il 1731 409 000 SE 358 148 254 800 IT4 w00 1M4 00 00 590 1252 1018 00 L@R2 12150 303 00 303 0902
Avg  IM6 776 101 46 O 1726 00 EO0 174 SN0 174 €0 00 Sp0  125@ -I58% Q0 §7EIS  ME9S5 232 0O 392 08%
Sep 170z 471 265 37 434 .05 00 B0 BL7 s00 ®47 00 00 ENO 1250 208 0¢ 1686 R 257 00 272 080
Ot 1263 BRO 347 24 856 451 00 890 §RE SO0 N6 80 00 &0 107 S8 0D L&ME 8IS 2§ N0 278 08SY
Nev. B9y 923 145 14 909 4R DO A 101 500 104 U9 00 500 1IED T 65 65 1616 §IS6E 2 LN k) use
Dec  BIB1 1312 @51 08 L34 02p 1455 800 1452 S00 ]852 1455 1452 2355 1180 %21 00 3983 11499 263 478 41 086
TalalAvg 1331 77 14 0 26 1216 wo 7T 3360 138 W95 085
1150
Caleslation Sommary
Inf ks .
fote RWLRE WEE Reov. Gt Qfmin Qfiem Qeeel  Osec?  (sec FSHL  xp  Spll Rw¥ol  RWL  Fimn Second  Tot
Atlicg Il Esvp Rt RC LWL LWL Hr T'SHI. Atend Ercrgy Encegy Energy  Fana
14960 122 17 125 763 359 05 3340 1%6.2 502 O#8S
1961 853 17 RO 690 22 67 2508 86 2694 08N
1962 1507 27 B0 E2Y 473 193 21 LT 58 DETS
1563 2079 17 W52 N0 05 06 INE 4038 TaDd 0EW
1964 524 17 W3 66 00 37 BB 00 2518 0FW
1965 1507 27 190 80.0 0.4 00 3412 3055 687 0598
1965 1917 27 1890 5 [ 17 3834 2887 EM1 0005
1967 1684 27 1657 500 0.7 1] M3z 31T %0 0MI
1968 me 27 2210 800 1010 257 3435 4397 702 0502
1969 074 27 245 B0 1139 64 3445 400 3NS 0500
1270 139.0 271363 ™4 556 17 4 236 560 085
1971 Fi03 27 182 A 0.1 00 2213 193 A6 0832
1972 1007 27 98D 5.5 196 00 A6 916 4112 DESS
1973 73 27 71 . 666 61 0o 001 262 2953 08M
1974 g7.1 7 852 38 02 13.0 2855 09 2864 08%
1975 1719 27 1692 00 65 B IO 3421 685N 090
197 1535 27 1508 795 614 40 3363 91T 650 08N
1977 1640 27 1613 83 829 02 134 3506 6M0  ORIT
1978 1744 27 s 793 [3%] 179 33527 2821 6174 DEOS
1979 1441 27 1414 B¢ a26 190 3360 §T85 5695 08ES
1462 27 1836 T3 571 BT 3210 2274 W4 0FW0



+RET

STl

€LIE  §061T  99gL  TGET T4 6€r  ISL TEHS  6ORL 0Ll <01 6'9€ R6S CENS R'69T  veeT g5l 1€l 9 009 8T Bay
TIiE €951 frg T'9r1 tE Lo 0’08 G'FIE - 08I 6667 L£ETL 6T I8 0oL ¢'ter  TeEL SET el 19 8¢ 009 T THrT 6461
TBEE - OTET Terg . SILT P 165 008 6899 T'ROL R'O0E I'BST T L'¢R 0L gy RIGE £85I £ULST R 16 oeo 8T il BLG]
6909  ®ULET  Yere Tl 61T Tes 008 £198  £8SE T'RE  €EST o' L'1R 0oL 8FeS 9'00€ . TWET U9l 6T1E 69 009 .87 [ A AN
+965  R60T  9SrE L0ST T oer 008 SOES  60fT 96T SUST oL I3 o0L 98BS QMTE 9SST 0 RTTEl 9L TEL 0’09 v S'E8T 9L6T
£ees | 06l C9re €791 9IE Ler o8 eRro gLrE O0E ST19T 9Tl G'8L o0L €¢Ie TIT . 1TET 0691 T 868 fox1 ] 8T CETL1 SL6l
L'T8T 0D L'U6T  T'FR ¢l 00 L0L +187 00 18T T'L8 ERp! o0 o'ge LIEE SR TET 618 tt 174 oxs2} 87 T't8 +L6T
96T 0D 96T 8L LT o0 TiL LY6T. . £9 R YL 9¢ 1 69 ez g9T ELT BrL. 8 9 009 K1 cL sl
oLeL &0 e 96 g8 ot 6L Lo 9011 I'g67 086 €% L 00L TMEE ORI TST TU6 e oTE 009 87T LT TL6Y
osur &Te gere 5L o€l Ay 008 BCEr +5€1 +'86T 6501 8t [ £4 0L T+er T8 &I5T 1°603 -3 e 069 8T 8011 st
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