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'PROFILES OF PERVIOUS MATERIAL TEST PITS
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A-f-1 Cabaclty of Spilway

1, General

Number and dimenstons of spiliway pate are determined so as fo be able teo
divert the design flood discharge (P.M.F. 5 4,750 m¥/s for Dlur. 5,270 m¥/s for
Ayvali) at HW.L. (1,105 m for Olur. 930 m for Ayvali) with all three gates
open. Further, water level rise are cafculated at P.M.F. with one of the gales

out of order.
| 5 Basic Formelas

CHLtHe®/®
L' -2x{nskp-Ka)sHe
ntb L :
/60 = 0,78440. 22¢ (He/HO) - 77
where, @ : discharge (m®/s)
He: water depth from reservoir level to weir ecrest (m)
#0: water depth from design reserveir level to welr cres! {m
L : effective widih of chute (m)
L>: total width of chute (m)
. width of a chute {(m)
: number of gate
: coefficient of discharge at HO. (2.050 for Ofuer, 2.040 for Ayvali)
:- haight of crest (m)
¢ coefficient of discharge at He

b1 T 1

Q
L
L
C

omos =
) =

3. Design Epndition

Main features of spillway gate

: Olur Ayvali
Number {(with full gates erdered) ' n = 3 3
(with one of the gates out of order) 2 2
Dimensiens ' B = 13.50 ~ 13.50 m
' : ii= 16. 00 17.00 m
P = 5.00 5.00 m
besign Discharge g = 4,750 5,270 m%/s

4. Calculations

Spillway capacity has been calculated at various reserveir level as shown in
Table A-#-%. Consequently, it is obvious that the spiliway has enough capacily
for the design flood, and water level rise from H.W.L. for Dlur and Ayvali are
3.00 m and 3.30 m respectively in case only two gates are under operation,

_ Table A —4-1
—— . _ o
S -Blur o Ayvali
Reservotr He g (n?/s) Reservoir He f (m3/s)
WL (BL.Y| ]| n=3 n= 2 W.L. (EL.)] (m)| n =3 n =2
1,085.0 | 0.0 D 0 813.0 | 0.0 T 0 0
1,080.0 | 1.0 87 | 45 915.0 | 2.0 193 129
1.095.0 6.0 1,076 719 820.0 7.0 i. 360 808
1,100. 0 11.0 2,843 . 1,900 925. 0 12. 0 3,232 2,161
1,105. ¢ i6.0 5, 250 3,514 930.0 i7.0 5,716 3, 827
1,110.0 21.0 8, 255 5. 842 835.0 22.0 8,778 6,194
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A-4-2 Determination of Freeboad

1. General

The e}evatipn;of dam crvest is determined enough high not ta be lower than
reservoir water level adding wave height and allowances.

2 Basic Formula

B = max. (MWLt he + Be t hot hoey maxcWl. + o)
where, H. = etevation of dam crest (m)
he = height of wave due to wind (m)
h. = height of wave due to earthquake (m)
h. = allowance considering delayed gate operation (m)
h. = additional amouni according to type and inmportance of dam (m)
max.W. L. = water level in case only two gates are under operation (m)

3. Calculation
i) Height of w&ve due to Wind
Although ihere are various formulac available regarding the relations

of wind speed and fetch with wave height, the uprush height obtained by
the combination of the S.M.B. method and Saviile s method is used here.

Blur Ayvali
Feteh 4,000 o 4,000 m
Average wind speed for 10 minutes 30 a/sec 30 m/sec
Height of Wave 1.20 m 1.20 m

i) Height of Wave due to Earthquake

With regard to earthquake wave height the formula of Seiichi Sato which
gives 3 comparatively large wave height is used

he = kr/27% v gHo

where, . h, = height of wave due to earthquake at the front of the dam (m)
- K = horizontal seismic coefficient (= 0.1%)
v = earthquake period (= 1 sec)
Ho = reservoir water depth from normal water level
(= 85 m; Olur, 120 m; Ayvali)
g = acceleration of gravity (= 9.8 m/sec?)
fHeight of Wave Glur; 0.69 m Ayvall; 0.82 m

i) Extra_Height According to Dawm Type and lmportance

Being a fill dam, 1.00 @ is additionally considered for the sake of
safety..

iv) Water Level in case only Two Gates are under Dperation
(Refer A<4-3,4-2)

max. W. L. - Ofur: 1,108.00 m Ayvali; 933.30 m
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¢) Calculation of Elevation of Dam Crest

1.105. 00+ .20+ 0.69+ 0,50+ 1.00
1,108.39 m

[0lur] HW.L.+ he + he + h, + h;

ft

1,108, 00¢ 1.20
[,108.20 m

may. W.L.+ h.

1

He = max, { H.W. L.+ ho + he + ho b By, max.W L + he)
= 1,100.20m ———= 1,110.00 @

(Ayvalil H.W. L.+ he + he + hot hy = 030.00% 1.20% 0.82+ 0.50+ 1. 00

= 933.52 m
max. W. L.+ h. = §33.30+ 1.20
: = 83450 m

He 2 max. { HW. L.+ ho + he ¥ ha t By, max. W.L. ¥ hae)
= 934.50 m —— 835.00 m

therefere, elevation of dam crest for Dlur and Ayvali were decided

1,110,00 m and 935.00 m respectively, i.e. 5.0 m of freeboard is to be
taken for the dam.
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Cost

Annual

{TL./m)

Total Annual Cos?
000 A - -
3,000, _ | ' —
o / A
| Selected Diameter [ ~
D=5.60M ~
(Circular) //
_ _ '//V
2,000,000 .t ij—-L——w '
L/<
/ Annual  Cost of Tunnel
N I S I
\ Annuo! Cost of Energy Loss
\ \J/
- AN
1,000,000 — 1
_ N
AN
AN
\\
\\I\
LN _—
~
~
\‘_‘__“
O
_ 5.0 6.0
Diameter (m)

Fig. A5 Estimation of Optimum Diameter
of Headrace Tunnel, Ayvali (Aiternative)
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' A-4-3 Céiculaiion of L.oss

i E'niake
1) Screen

B(\S‘.C fmmul ChiesfrxVi/2g 0= H6* 58 34" ( 56.97613° ) <«-1:0.65
fr-*— Bxsin0x/W) 44, £=1.6 Screen bar
= lem, b= Qem. \ QA

e e S ————— S— ,
_ _ 0[’]{ i Loss | f\PL ! (!oss) |
P _.M,-.__..Jr.“.-.m # T fﬁ T
11><B(m) 1560 \ I*T.O j
II (n?) 1] 0 13.0
A (m) GG 0 i 91 0 E
fr T, ]G')JX]O“ f 1609110"’
L. = PRt T LRk T mmer —-‘lﬂ:' e -_—;—#:r.“ R ﬁ—,:.-
Total | 8. 39’%2%]0 ! f O 009 4 4130*10 1 =' 0 0{)2 r!
2) Inflow
fasic formula : he=fesV?/2g ¥=0/4 A =nD¥/4
For . Bellmnuth fe 0 OIWO 050, 05
YR R 0ss) | APL ([053)
U 1.- e s uﬁf,__‘_.-. e _?

D (m) ; 4.9 5 ' 4.1 ;.

A (m’)@ 18.857 | 13.203 | ;
| Total T 1738110“' 001( 14633%10’; 0.066 :

2. Headrace
1) Curve

Basic formula : hb=fb,$fb2$\’2/2g fh =(). 131-0, 1 6??”1/ )77, PR 6/90)1 ¢
. Diameter, Radms 6“ : Angle

e e e i e e e e e —— e e e

: ok @ 0ss) | AP (Loss)

e e et bt e i A-_?__‘__.____ B T R [

D {(m) 4.9 i s :

A (nf) 18 857 ; i

U S W I _.u_k_i SV YOV SSEURRp SR S ,,....._..._.__.__.....%

@Vertical 6 ) | 30.96657 | ,‘ |

p (m) ¢ 30.00 | - .

' Coeffictent . o1, 140051077 ¢ i
i} e o U U AU _,,,.._.___,,;:"._...AAA,_.._.A,_.___ e

”“Hor izontalg ) 43, 62028 | ; ;

p (m) 80.00 i Lo

Coefficient . 1. 3090107 1 i ;

b e e jrsm e e J P s _l - e ;{

@Horizontald °) | |

e (m) | i b |

! l 4

Seefficien | ) USRS SN W

] Total | 244904107 10,056 | s 1 e j

[EE— e e e s e s e e mmen 2w Em g sk e e e e -t b R TR R AR AR,
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92) Friction

Basic formula : hf=124. 5n?/DY 3514V /20 n=0, 013 Concrete
1B Blametet I Length

e neter. N
OPK (Loss) API -(Loss)
D ) 4.9
L (m) 9 GS! 17 *
T Trotal | ssmnie | s — B

*Includlng intake portlon
3. Friction .in Vsurge tank

Basic formula :hf=124,5n%/D %53V /2g 5=0. 012 Lower part of
: ' D Diameter, L 30 Oﬂm :Lengih

e e i e s i s T R S

1 Total 9. 27?0)(10“ R R R — ———
B IR NN R | S

4. Penstock
1) Gradeal reduction

Basic formula : hge=fgexV?/2¢  V:Velocity after veduction

_OPK { _(Loss) i APU (Loss)

® D (m) 4,9 ~ 4.1 4,1 ~ 3.8

L (m) 0.70, 6.00 0,86, 11,78 ¢ i

g ) 15,19 - 2,99 ;

fge ' 0. 0033 0. 0010 ;

Coefficient L1, 024551078 3 9667%10°7 {

A - i

@ . D (m) | 41~ 36 }

L (o) 0.77, 6,00 !

o () 9.53 i

fge 0. 0020 | !

Coefficient | 9©.8488%10°7 %
SRS SR W e

@ D () 3.6 ~32! | J

o (m) | 0,79, 5.91 E i

6 C) 7.74 —— ;

: fac 0. 0010 {

Coefficient 1. 8880#10‘ |

;

e e e e ] e e e

i mrmmmmmmes s rriaseme e e b U,

Total K 7982:10- 0.006 | 8. 9667»:10 o002
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'2).Bending

Basic formula

: hb=fb,#{b,#V? /28

fhy=0, 13140, 16‘32(1)/0)’/2,

fbg ( 6/90)"

AP-4-13

b Didﬂ?teh o Redxus Anyle
OPK (Loss) APY (Loss) |
e e e i s B ——n R e
@Horxzontal@ ¢ 15. 38086
| D, o (m) | 4.10, 40.00 E— ;
;-Coeffic1ent L. 5858%107° |
e - U S (N SV
@Vertical 6 () 22. 91965 |
o e (m) 3 85, 15.00 e |
Coeff&c;ent "lndxlo i |
S I S b - _
(3Next1cai 8¢ 13.89295 5
Do, o Cm) | 3.60, 20.00 -
Coefficient 2 5124*10 s
@Vertical - 6 (°) 16, 93690 |
s oo Gm) | 340, 20.00 e |
Cocfflclent 3 %962$10*°
A e - — ]
GVertical @ ( ) 53, 80679 | 43, 000
Dn p (m) | 8.20, 7.00! 3.95, 15. 00 !
Coeffi’ci'ent' 8. 6327%107 3184081077 |
F e A s T e
Toral | 188024107 | 0 433 |3 1840::10“ o
%) Friction | o
Basic formula : hf=124, 50%/D* 3%LxV?/2g n=0, 012 Penstook
0: Uiameter, Eength
OPK ? (1033) | APL i (Loes) i
@ e (m) 450 | ; { i
L (m) 6. 00 P e {
Coefficient 2 9204%107¢ ; | 5
. F U | [ T ; L -_é
@ bn (m) 4.10 | !
- L (m 215, 90 L ;
Coefficient 1. 7265%10™1 i !
= : —— — ST S F . ek
® Dn . (m) 3.85 | e i
L. (m) 6. 00 . %Incl. intake ;
Coefficient 6. 7110%107° | bopart (2w %
e e T ey S [ — b e e ;
@. bu  (m) 3.60 | 4.10 }
Lo () 148.26 265,46 * |
Coefficient 2.3723%10° 1 2.1228x107% |
e T e ——iee .“4_._1 e SRR, PRN— ..._“,_______‘,__?___ e et e e e __._1
® bn (m) 3.40 3.95 |
L (m) 5.91 | 11,78 |
_ Coefficient 1,2827%107° i 1, 1492%107°
f-- B e - e
| Dn (m) 3.20 | 3. 80
L (m) 54,29 | 12.69
Coefficient 6281#10’ | 1 5219!10* }




. | B |
{ﬂ 1 o Loss (m) L U | Loss (m)

et

| ol b 05154107 | 1.87) | zmone ] som |
(b comm e e e R R T A 2 T R A S S LA T SR R R S e SIS SR L et T ]

5. Out let (Draft Tunnel
1) Gradual expansion

Pasic formula : hgesfgetfsexV2/2g  V:Ndhgio#H

fse={1-(A)/A2) fse:coefficent of sudden expansion
OPK ) Loss (m) | APU g Loss (m)

DBefore expansion H{m)i 4.
After expansion  H(w) 6.
Section , Vv (Ai/A2) | 5.4

o (¢ )Y (A/h0) 19, 95,

fse, fge 0.21, 0,40

R s B v

| Ccefficient 8. 13&8x10 3 j ;3 I a!

C}Befoze expans1on H(m) 6 Oﬂ~¢ 2 8 Oa 2 5 '
After expansion H(m) ~ 6.0%3.0 ! - 8.0%4,0 ,
Section , v (A;i/A:) 6.5, 0.86 10,0, 0.79 E
0 )V A/h) 10,71, 1.17 13.51, 1.26 |
fse, fge 0,01, 0,19 0.14, 0,93 ; [
 Coefficient 8, 95634107 " | 4. 1255%107° | |
~ Total LMB 3294x10‘ | 0.197 3.0 4{9x10"' oo

2)
Basic formula : hpe=fpe#V®/2g V:Gradual reduction

Ok | Loss ® | AL Lloss ()

b e e

(Dbefoie expansion H{n)! [ 8.0%4.0 | j
After expansion H(m); b B.d%2.5 | ;
A./A\, Length (m) e 0,42, 17.00 ¢ i

6 ) 13,30 | ;

fge , j ! 0,005 ;

T L e T T e T ST e T T IR e T "ifg..‘:f:.‘r _.-___—ﬁﬁ._:f:‘ E—FL —FEL Il R S et ‘?‘".f.*_.i;:’*,,‘:_,‘:”;:t-:-_,"_:i
0 L e LoD dQQ(xlO f. 0006
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2) Fricition

Basic formula :  hf=f" *(L/R)*V!/2¢g
: : [.: Length, R=A/S ., §:
" =2ent/R'? Penstock eoucrete
| OPK losq (m) APU Loss (m) i
(:n@ngth Area A 5.4, 10.2 A 4.5, 26,2 i
R,.n 0.729, 0,012 1,401, 0.012 .
o 3, 1360%107° 9, 5924%10"° &
Q* Coefficient L 1382410 6021751077 !
length Area A 65 15.6 t10.0, 26.0 | |
. (m)  |0.907, 0.013 1.156, 0,013 |
o, f 3, 4220810 3, 1561%107°
(% Coefficient 5, 1413%107°® 2. 060(‘3!&:10’B ’
| MLength Area A }7 0, 22 75
§$, R (m) | — - 1143, 0013 |
n, f" 4. 1681%10" 3;
G* Coefficient i 4, 6449*10‘5!
Total: L. 6533!10 1 0.038 1. 5077$10 6 ! 0,033 |
- — I SR R, e
4) Outflow : :
fse=1 Sudden expansion D,/D,=0

Basic formula

hse=fsexV?/2¢g

V: V before ouif!

ow

o BRSO

OPK Loss (m | APG 1 Less (m |

) - s e 1 i

Area before outflow 18.0 } 13.6 | i

S s e b s s el

07 friction CLEMTHOT L 0.369 | 2. 7993x10—'; 1257 |
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6. Total loss

OPK ioss (m) APU Loss (m)
Dischatge n/s 48. O i 67,0
0 OR TSNP S I o
Intake Scleen 8. 3932x1077 O OO? q, danklO ! 0, 002
: Inflow “7.1738%10°¢ 0, 017 1, 463551073 0. OGO
Sut tota 8 0131*10 8 0.019 1. 5077%107° 0, 068
Headrace ¢ Bend 2 4490x10 -8 0. 036
: Friction 1 3,5043%107° 8. 074
| Sut totai 3. 5288*10‘3 8, 130 e ——— ;
Suxge tank f:tcilon 9, 2;20¥IO -8 0. 021 ——— e e é
Penstock : Reduction 2.(982%10" 0, 006 3. 9667¥10~ 0. 002 |
: Bend 1, 8802%10¢ 0, 433 3. 184051077 4 0, 143 i
:_Frilction 5 0515%1071 1 1,371 i 2. 3809%107% . 1,073
Sut-lola 7.8397*10“‘] 1. 810 : 2, 7123%107? 1.218
e e e f e e el . i e e e et ___*,;‘,___,.,.; o e et . — e = e
Outlet : Expansion 8.5204¥1070 | 0.197 | 3.0479210°% | 0,137
: Reduction ~ - ) o 1, 3997%107° 0. 006
: Friction i -1,6533%107° 0. 038 'I(.BO'!'?'J:'(]O“a 0. 033
: Qutflow i I.5747%107° 0, 363 2.7995%1071 1..257
Sut tota 2.5030%10°* 0,508 L 3 1914*10’ g 1. 433
" Total 450144100 | 10,578 | 6.05458107 | 2719 |
Other : 10¥ (10 69 | L (10 3%) 0. 281 §
Grand Total E 11 ?0 mo 3.00 i
Intak Water Level 1,095.7 922.7
Tail Water Level 929.0 0l 707,90
(Reservoir) ( 700.00 m)
Gross Head 166.7 214, 8 m
S (2227 mw
Loss of Head ) 12.0 M 3.00 m
- (by tunnel gradient) ¢ 7.90 m)
Effectiive Head 154.7 m 211.8 M0
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A-a-4 Aiternative Design

As described in Chapter 9 Development Plans, various studies were
made régarding the 0Oltu Project with comparison studies carried
out upon setting up alternatives layouts for the respective
Projectsg'and fr0n1among these the most economically advantageous
alternatives were selected as the layouts for the Project and
preliminary designing was done. This preliminary design is
described in Chapters 9 and 11. The project alternative layouts
which had ranked second in the comparison studies will be

describad herein.
(1) Olur Project

Regarding the location of the dam in the Olur Project, two
sites, upstream and downstream, were compared and studied,
and as -a result, the upstream dam site was selected as

described in Chapter 11.

Regarding the comparison study on the powerhouse location
including the waterway route, the four alternatives of OPM,
QPJ, OPT, and OPX were formulated and compared as described
in Chapter 9. The OPK alternative was selected from among
these as being the most advantageous, and this has been
discussed up to and including the preceding chapter. The
difference with the OPT alternative which was second best
in the "economic comparisons was small so that detailed
investigations were made of <topography and geology
regarding the OPT alternative, and a comparison study was
made in fairly great detail. The OPT alternative is
described below. |

In the OPT alternative, the greater part of the head race
tunnel route was the same as in the OPK alternative, but
divérged-from the route of the basic proposal downstream of
the Bacelik Dere to be connected to the powerhouse in the
OPT alternative by a surge tank and penstock.

AP-4-17



(b)

Ooutline of Geology

The geologies of the headrace and powerhouse are
practically the same as in the OPK alternative with

there being distributions of Ayvali Volcanic Rocks,

terrace deposits, and talus deposits, and the deposits
at the powerhouse site are of considerable thickness.
Further, concerning this powerhouse site, geoclogical

investigation works consisting of seismic prospecting

and boring were carried out. According to these, the

thickness of the deposits at the powerhouse location

is about 15 m.
Degign

Since the headrace tunnel route as far as the

downstream side of the Bacelik Dere is in common with

the OPK alternative, upstream of this point will not

be discussed. Downstream of the Bacelik Dere, as
shown in Fig. A-4-9, the route would be changed toward
the powerhouse in the OPT alternative. Next, the
waterway would go by the surge tank and penstock to
reach the powerhouse, and water used for power
generation would be discharged into the Oltu River via

a tailrace.

The diameter of the headrace tunnel would be 4.9 m,
the same as in the OPK alternative, and this would be

a circular cross section pressure tunnel 9,358 m in

length.

The surge tank would be an orifice type similarly to
the OPK alternative, the dimensions and specifications
being almost the same as in the OPK alternative. The
penstock would also be the same as in the OPK
alternative, with a steel penstock of ring girder-

supported type installed at the surface. The diameter

AP-4-18



(2)

would range between 4.9 m and 3.2 wm, while the length
would be 403 mn.

The power generation water leaving the powerhouse
would be discharged into the Oltu River by a concrete
culvert 181 m in length.

The powerhouse would be provided on a rock foundation
approximately 400 m upstream of the OPK alternative.
The. construction of the powerhouse would be

practically the same as in the OPK alternative.

The specifications of power generating equipment would

. pbe almost the same as in the basic plan., That is, the
power discharge would be 48 m’/s, the same as in the
OPK alternative, with output reduced by the amount of
reduction in effective head. The output would be
64.5 MW,

An outline of the OPT proposal is shown in Fig. A-4-9,
A-4-10, A-4-15 and A-4-156.

The .construction cost is given in Table A-4-2
Ayvali Project

With regard to the dam location for the Ayvali Project,
there is no prospective site other than the presently
projected one.

Regarding comparison studies of powerhouse sites including
waterway routes, including the site given in the Master
Plan, the four alternative of APM, APU (basic proposal),
APIL:, and the Ayvali Project plus the Sakartepe Project were
formulated and comparison studies made as described in
Chapter 9. The APU alternative was selected from among

these as being the most economically advantageous and has
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beeh discussed in detail up to and including the preceding
chapter. The APL alternative which was second best in the
“economi¢ comparison is considerably higher in construction
cost compared with the APU alternative, but will be

described in detail herein,

In.the.APL alternative the dam would be the same as in the
APU alternative, but the waterway system from the intake
and 5eyond would be different from that in the APU
alternative. The APL alternative is for the head from
Ayvali Reservoir to be utilized providing a headrace tunnel
and a tailrace tunnel. The powerhouse would be an
undérground type to be provided in the Pugey Formation
(sedimentary rock) at the right-bank side of the Anzav

Dere.
(a) Outline of Geology

The geology of the headrace tunnel route consists of
Ayvali Volcanic Rocks of lava, rhyolite, tuff,
volcanic Dbreccia, etc. and the Pugey Formation
composed of alternations of limestone and marl
bounding the former at the downstream side by a fault.

Both formations are sound excluding the fault portion.
The powerhouse and its appurtenant facilities would be
provided in the Pugey Formation. The route of the
tailrace tunnel at the downstream side of the
powerhouse would pass through the Pugey Formation

consisting of alternations of limestone and marl.

The engineering geological evaluation of the geology

is as described in'Chapter 7.
(b)  Design

The headrace tunnel would pass through the
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mountainland at the left-bank side of the Oltu River
in the form of a circular pressure tunnel of inside
diameter 4.8 m and length of 7,669 m. Two or three
work adits and access roads would be required to carry
out the headrace tunnel work.

The Surge tank would be an orifice type, the
dimensions being diameter of 20 m and height of 64 m.

The penstock would be an embedded steel pipe type, the
diameter ranging from 4.1 m to 3.8 m with the length
being 309 m.

Power generation water leaving the powerhouse would be
led to Yusufeli Reservoir by a horseshoe-shaped tunnel
of diameter 5.4 m and length 2,141 m which will pass
through the foundation rock under the Anzav Dere at an

ample depth.

The powerhouse would be 19 m in width, 44.5 m in
height, and 42 m in length same as to the APU
aiternative and would be provided as an underground
tyée in the mountain body consisting of the Pugey

Formation.

The specifications of electrical equipment would be
practically the same as of the APU alternative. That
is, the power discharge would be 67 m*/s, the same as
the APU alternative, the output being different due to
~the change in the effective head. The output would be
124.7 MW.

An outline of the APL alternative is shown in Figs. A-
' 4-17, A-4-18 and A-4-21.

The construction cost is given in Table A-4-3
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Table A-4-2 Construction Cost of Alternative Design

of Olur Project

Unit: 10% TL

Item OPK OPT
Intake 4,959 4,959
_Headracé Tunnel 115,001 111,469
Surge Tank 6,670 6,670
Penstock 2,568 7,344
Powerhouse 7,031 13,099
Tailrace 0 4,577 |
Switchya.l’d _ 770 770

| :H'ydraﬁlic Equipment 15,230 14,088
Total 152,229 162,976

Table A-4-3 Construction Cost of Alternative Design

of Ayvali Project

Unit: 10% TL

Item APU APL
Intake 5,510 5,510
Headrace.Tuﬁnel 0 112,388
Suige Tank 0 6,417
'Peﬁstock 2,334 2,286
Powerhouse 20,484 16,511
Tailrace 121,260 34,062
Hydraulic Equipment 10,337 20,822

Total 159,925 197,988
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OLUR PROJECT

GENERAL PLAN
* {ALTERNATIVE)

Fig. A-4-8
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HWL. 1105.00

L.W.L._g_|077.00
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