w727

Max. Hourly Rainfall of 1972 Fiood

Sta. C;uz;_Pdfaq__?: S _ B . S o

~ Flood | 1972 June | 1977 July. 4979 Avp. ]

Hour | v (mm) ] re(oa/bry| r (mn) rt(mae/hr) | ¥ (pm) ¥t (ma/hr))
the foa2s|oaes | s | osws | 20| zo

C2hr {568 | 283 | seo| 270 | 32,0 | 1610

3ne e 200 | 622 224 | as0 | 143

6br | 60.0| 100 [ 930 . 310 | 510 8.5

i Theréfore, the cause for the damage is attributed hot to the
- flood caused by floods with a high intensity if hourly rainfall but
- to gradual increase of “inundation to' lowlands due to deficiency of
~discharge capacity of  the Pasig-Potreo River ‘channel at the stream
together with successive in flow by long-term rainfall. s

4-4 - Avea ﬁéan Rainfall

Generélly,“tﬁg.area méan'rainféil is obtained by Tissen's_
nethod or Ischyetal method. - :

Hoﬁevér,*the"goqd cdffelatibn if rainfall Studiéd-fn Item 4-2
can conclude that thé observed rainfall at the Porac station can -
presents the méan rainfall aver the Pasig Potrero basin correctly.

4;5 Flood Records énd=Répoff$.

- Daily mean water level records at Cabetican Bacolor and daily

- rainfall records at Porac during five noticeable floods experienced _

- in May of 1966, September of 1970, July of 1972, August of 1974 and -

' May of 1976 are summarized in. FIGURE I-18 as a hydrograph. and
hyetgraph. o o ' _ T '

. The figures show that the hydrograph and the hyetograph in each
flood correspond well to each other and their time laps between peak
in the hydrograph and that in the hyetograph take place within a day
in most cases, Futhermore, sharp depletion curves of hydrographs
after the peak discharge is'characterized as a nature of this river.

o Othef'floéd reéofds~iﬁfthé-?§sig Pbtrgio]RiVer.afc:élsp collected
from flood réports at the Apalit office and shown in the Referénee

 Material attached to the end of this réport, -

4-6 Hateiiﬁélaﬁcé

Tﬁé_watér-bgléhté_betqpen_énnﬁaf dischafgé and anaual rainfall
1s studied to check the relfabiiity of discharge records at 4 stationg .
Sachas Der Carmén; Valdez, HDA Dolores and Cabeticanzﬁaéblor._ B
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S Conversion from water stage recofds into discharge ts ‘done aot

" by the wmethod that water stage- discharge curves. are adjusted according
‘to the variation of a river-bed but by the method ‘that the rating .
curve established initially 1s utilized as {t is f the difference

_ _between the observed discharge and the calc¢ulated value from a rating
.;curve is coufined within +5Z (Area~Veloeity Method)

. The annual highest water stage and the annual maximum discharge
thus calculated are given in TABLE I-14. However, conversion into
_discharge for this’ river with a high permeability and a serious :

variation of stream should be re- studied because thf’data observed
. at’ ? A. M. on July 25 1972, show Hmax=2 00 n and Qmax 8. 36 ol IS.

" The monthly mean discharge duration curves at Der’ Darmen :
S (A 111 km3) Valdez (A = 118 km ), ‘along the Porac’ River, 'HDA Dolores
(A= 28 kn3) and Gabetican Bacolor. (A = 242 km?) along the Pasig-

_ Potrero River show an adverse téndency that the discharge in the up-.
‘stréam surpasses that {n the down-stream. Balance bétween the annual
total rainfall and Yun-off dischargeé is presented in the following
table to ciear up thlS tendency. :

B B

Runoff Volume Rainfail Volume f l ematks.
e 86400 Q(mh AR (u¥) 000 B
Der Garmen 174.5 x 108 252 1% 106 0.6 |
 Valdez o 86.6 x 10°| 268.0.x 106 _“dgjz_ts

HDA Dolores 20.5 x-108] 63, 6 x. 106 0.3

[
b : B J[ - H "
Cabetican Bacolor .56.7 x 106| 549.7 x 106 [0.10"

It is concluded that thls tendency is caused by the higher
permeab11ity in. the down reaches. Therefore, studies are carried
out in Chapter 158 Hydrology, based on rainfall data, not water stage
and discharge records. .

4-7 Return Period of Rainfall

. Annual maximum daily ralnfall records (N days N = l -1
collected at seven stations are Summarized in TABLE 1-17. Based
upon .the’ records at Clark Field, Sta. Cruz Porac, San Agustin B
- Arayat and Casinala ‘Apalit stations, daily rainfall probability

(Retarn. Period of N-Day: Rainfall, N = 1, 3 5) has been estinated
"as given in the following table,
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Rsturn Period of N—Day Rainfall

R—Days . -..m.~;Roturn Poriod (T* ‘fosrlfﬂﬁi;zﬂ
| Ratutatl 2o s 10577200 500 100
< ::-R“‘ifg"t1ﬁa:f“zzo‘;A2i5;2“330'::A;41p'Jt;ia?01 2

“Station

Clark Afr'Base 3% . 7240 410 540680 900 1,050

USRT3007 752007000 890 1,180 © 1,400

CURDAUIS07 U350 2800 340 4107 470

Sta. Cruz Porac. IR . 72707 4307756077601 9007 1,080

SRT3207. 550 720792077 1,200 1,400

CROTIA30T 2107 270 330 C 420 4s0

Casinala Apalif | = 3R 2007 3607 500 T 660 900 1,080

SR 250 460650, 860 1,200 1,450

CRO135 7 210 T 365 U320 . 400 . 460"

San Augstin .
Arayat '

3R 2200 315 "sgof“_ﬁgo:'" 33;9‘ 1,000

J-, .SR 260 380 “6qb”s‘7?07,‘1,odc 1,200

. According to the table, rainfall values (especially 3- day rain—
 fall and 5+ ~day rainfall) at Clark Air Base fall below those at other
three stations. Distributien of rainfall values’ plotted on the
logarithmic probability paper shows that S5-day’ rainfall values do

. not exist in one line, though 3- day and 5- ~day rainfall values do

"(normal distribution), which 1nd1cates the following matters,

i)}  The data have been collected at. Clark Alr Base for 16 .
‘years while less than 10 years-at other’ stations - It 1s
- réasonable that ra{nfall probability based on the small
" number of statistical years be high

1) 1-day and 3 day rainfall data present normal distribution '
while 5-day rainfall data do’ 1o, This phenoménon .
corresponds to the rainfall duration of less than 3 days
mentiOned in §-3) H0ur1y Rainfall Distribution.

- On the other hand N day naxinum rainfall data during floods are -
listed up in the table below to study main floads statistically these
years, . _
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Haximum N-Day Rainfall ia Main Floods

Station Clérk Afr  Sta. Cruz Casirala San Augstin
Rain Base °©  Porac Apalit Arayat -
_Ficod =~ -~ Pate ~ (mm) Pate {nm) Daté  (mm) Date {mm)
IR 5/19  279.9
D aw  5/18- . ) T
1966 SR 5pge  472.4 ]
May 5/18-
SR $799 533'4.__4 -
5718
IR j 5124 557.8
R 9/1 222.0 9/1 157.7 9/1 = 312.4
- 8/31- 8/31- T 8730- -
1970 IR gy 3564 9/2 269.1 aj1 617.6
Sept. 8/21- 8/30- : 8/30~
SR . 974 511.3 03 284.6 973 . 696.7
8/30- - 8/28- 8730~
7R . 5/5 528.1° g%3 376.1 o 945 747.7
R 7/19  29t.6 7/18 269.4 7/18 282.0 7/17 337.7
N VAT S 7718 N V5 2 77-
1972 3R gp20 13810 5hp  697.2 119 64943 S 833.0
July S 77- 7, . 1716~ . 7/16-
SR gyay 2.9 5 | 927.2 7720 B814.3 7120 1160.5
717~ 7717~ /7= 7/17-
] TR 39595 93§:8 3j23 1007.7 2054 919:§ 7003 12541
R 8/16 154.6 8/16 205.6° 8/16 _ 704.9
- o 8/15- 8/15- | 8/15-
1974 3R g/17 891 gyy 4315 o073 1211.3_
Aug. 8/14- 8/13- 8/13-
5R 8/18 4?1LE“M§L£1_, 505.0 8/17 1380.?~
L 8/14- 8/13- 8/11-
_ IR . 8720 502.§ 819 032-0 gy, 1484.8
'R 5/23  246.9 5/22  212.0 5/23  1K7.9
Tan T5f22- 5/1- 5f22-
w76 R} s/24  988.6 giny 413,00 G0 30349
May © 522~ 5/20- 5/22-
FSR _____ 5726 591.1 .2;?4 491.6  JUoe  427.0
Rf21- 5720~ 5/21-<
R | V5ja7 72546 SpheT 597.6. 5127 7544.2

Since one continuous rainfall can be represented by 3-day rain-
fall, according to the study in 4-3), 3-day rainfall data at Clark Air
Base with many statistical years are studied herein.
those data indicates that the flood in May of 1966 is 6.7-year
probability, that in September of 1970 3.6-year probability and that
is July of 1972 25-year probability.

The study of
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q 8 Tide ReCord 1'?i.ﬁ-j fﬁ?

1he tlde IGVel is’ recotded at “the southern part ‘of Hanila
‘located ‘at tat, - 14°34130"N ‘and long :120°57'40"E.  Hourly ob-
‘servation by the self—register ‘tide level has bcen conducted
‘since 1976. In the Buresi of - Geodetic and Survey, the resultq
. of monthly extremé (highest and lowcst) tide record ave: sum-
~ marized in TABLE I-i8. - .The hlghest tide level records cf each
‘year are given in the follow1ng table .

TABLE I 18 Highest Tide Record

Date. Tide Height Date : *Tide Height

‘_IffE‘_Honth *Eiﬂ?i (Feet) . f —E?ar _~Eﬁ—jﬁg§— (Feet)
1950, Aug. 13 10.9 1965 July - 14 10.9
_”"31 .'Aug. 16 ‘11;1 ' 5 ff—g; ::Aﬁg; ' 1§ .“ fllAG
Hns_z _Jdﬁe' N 109 61 Cwly 9. 1o
o 53 ~Jine '28 ' .11'__.0 | | 68Ju1y 25 113 o
BT 1 10.5‘ ¢- e  June 30 e
4ﬁi55.. Jug; S22 | iD.ﬁi“ f.Ig?b”‘?Aﬁgml_ i]' 'i'li.ﬂ'
6 June 10 105 71 oOet. 1 114
57_ Jung 2 _iﬁ.?fif : fj??"'Jul}" 12 - 12.0
58 duly 17 .—“-1'0_'._1,' T H sy 1 ms
59 Au.g_. s  10.1  o e .J.Llljlu_20 12,0 _w
960 dwg. 7 110 s sy 9 104
61 Jly 29 0.6 | B
62 Avg. " 1 e
63 iy 21 106
64 ﬂv.q;-gf. T '1‘1:.‘-7w_'m7w R

_ The table above showq that the highest. tide level during 26
years from 1950 toa 1975 is 12,0 feet (3,66 m) recorded on July 12
in 1972, ‘According to the research of BPW, the flood. trace survey
{in ‘August of 1960) near the estuary of the Pasig- Potrero River
. concluded that the highest water lével is 13,632 m (3.16 m MSL).

. Authough the height of 13. 672 (3.29 m MSL) is employed to the river

- improvement plan, as far as the tide. level is concerned, the tide
level in June of 1972 is higher by one foot than that in the flood

period in Auguqt of 1960 . As causes’ for ponding in the down-stream
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‘during a floed, the influence of backuater dae to the tide. level
the rainfall amsunt and the condition of drainage are considered.‘

During a flood, however, the ralnfall amount seems to be the main
cause for the flood together with bad drainage condition in the
down stream.=!. ' A

| - 'I’he highest tide levels m 1960 1966 1970 and 1974 when [loods
occured are so high ‘compared with those in other years with a dif-
: ference in height confined within + one foot. :

Hydrological factors in 1966 and 1972 are compared as’ follows.

Catéﬁment- Inundated

flood :z?z?;{l Basin : .(1} X (2) :lnugdation Water.
| {(kn?) L *“?- T€4 . pepth

1966 Aug. 1,038, lur -.125xm2 1. 75 x 106m3 (za)xm2 ‘0. 22e*25cm

11972 July; 2';'27_!..5mn_-.; _1_25Km 284. 31 x 106m3 20, Km aO.{a?_m.*SOcm

The ponding area ¢can be assued to be approximately 20 kn? s which
is the same arca in 1966. Judging from the values in the table, values
of ponding depth are 25 cm in 1966 and 50 cm in 1972 approximately,
 assuming that water spread in the ponding area equally, vhich ¢oin-

cide with the information obtained at tbe site.

On the other hand since unet- work water channels are developed
due to the influence of back water, back water calculation used for
.ordinary water channels is not applicable in this case. - Therefore,
following the determination based on -the exsisting maximum flood trace
survey, Ho. = 3,50 m is adopted as a Starting water .level to the Pasig-
Potrero River adjusting the. starting water level of Ho = 3.20 m which
1s determined by BPN from the flood trace survey in August of 1966
with Ho 30 en.

' This starting water level should be reviewed when the. river
improvement plan for the downustream of Gua-Gua River 1s established

: III 5 Runoff Investigation

" As mentioned before, the design highnwater discharge in the
' PasiguPotrero River has been determined at Qp = 900 3/S in 1964
by BPW. On .the other hand -actording to the relation* hetween -
_ discharge frequency and drainage aréa for Central Luzon (FIGURE

) studied by BPW, discharge frequency " (year) at the base
-point of the Hareatian Bridge (A 44 %n?) 'is estimated at so much
as 1,000 years: approximqtely A study on this value 1is carried
out as follows with various data. : .

5- l Review af BPH Fbrmula

According to the runoff data of the Philippine stream from "Note
on’ Intense Rainfall’ aud Runoff in Central Luzon™ by Villanveva and
Delena Philippine Engineering Record in December of 1939, the
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following equations are proposed as shown in FIGURE I-23.

235'A/JA+32. e e Extreme

Eq. (1) Q=

Eq. (2) Q = 185-A/VAFI3 [...... Rare

Eq. (3) Q = 85-A/ A¥ii e+vee.. Occasienal
Eq. (4) Q = 50°A/JAHD et Frequént

The design high-water discharge of 900 m3/S is established from
Eq. (2}, assuming a drainage avea of 44 km2 at the Mancatian Bridge.

The relation with specific discharge converted from Eq. (4) is
presented in Yig, : '

Calculated Runoff Diééharge ****** CASE A ————

Mancatian No.l No.2 No.3 - No.4 No.5
A (kn?) 44 23,3 16.8 14.3 9.2 4.3
Q (m3/s) 900 600 480 430 300 160

5-2 Based on Discharge Record

Discharge records serving as a base of "Regional Discharge
Frequency-Discharge Area Relationship" (FIGURE I-22 ) are applicable
only to a river basin with a drairage area of 100 knZ or above.

The specific discharge (q = Q/A) will increase reasonably in case
of a smaller basin. Therefore, the relation between specific dis-
charge and drainage area (A) based on the discharge records at
obtained as shown in FIGURE . The discharge-frequency and
discharge distribution thus obtained at the Mancatian Bridge as
given in Fig. :

Calculated Runoff Discharge --— —— CASE B ——-—-

Mancatian No.l No .2 No.3 No.4 No.5
A (kad) 44 23.3 16.8 14.3 9.2 4.3
Q (m3/s) 900 620 500 420 320 190

* "Regional Discharge Frequency-Drainage Avea Relationship for
central Luzon Basin" BPW Manila June 1964
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5 3 Based on Rainfall Record

i) From Daily Rainfall Récord

. By the rainfall intensity equatlon (Dr- N; Monofobe s equation)
__in an arbitravy duration period in case that only daily rainfall is
j31Ven, the discharge is obtainéd as follows. _

. z. (24)213

. .}....a.,..,,....;Jlx;ﬁ.;. .(5-1)

nhére; ] Hean ralnfall intensity in a period of
L !ltll(mm/hxx) ) : )

pi._Time of flood concentratlon (hr)
R24i_ Rainfall in 24 hours (mm)
_ 4As to the Time of flood concentration, Ruchiha ‘s Equation often
used in Bayern district in Csrmany is utilized as fOllQWS. '
. t = Llw ..a.;.....l.-...o..a--l---......4--.¢_ 552

='?é,_ ZO(hll)o 6[m{sec]

nlt.nb-l_latni.lo. 5-3

-o'-:-aara-p;a.--ar. Sazl
where: ;Hiérwéi lime of: flood concentration

Lt,l':_' Horizontal Iength ffom the estuary to the
- up~strean end _

The results of. the calculation are. given in FIGURE I-3l

ek

' Calculated Runoff Discharge *sf-——-CASE C
, *'Mangatian; 'Nb;l no,z . no;a : 'Np.a _ 11Nq.5
A (km2) . &4 j;'zj;q 1608 143 9.2 T 4.3
Q (m3/s), 850 640 ;. ,5?03:i."7550T711_.510.‘3 260

. Judglng from tha ahove resalts, it 1s possible to estimate raln-" .
~fall 1n a short period in Mancatian, No,1 Dam, No,2 Dam and No.3 Dam.
Howeqer, rainfall in a short period in No.4 Dam and No.5 Danl which
~havé a great- discharge considering thelr small areas can bé hardly
) estinated.

ii) From Hourly Rainfall 1ntansity curves can be drawn f£rom
hourly rainfall records at Porac as shown in FIGURE I-33. COmparative
study with rainfall intensity (refer té Extréme Value of Rainfall of
Various Duration for'Manila) is Sumnarized in the’ following table.
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i S 10ein Mmin Lbhe o 3hr  12he
| ;(1) Banila ' 168.7 1119 741 . 35.9. 149
=15 (@) Poga¢:_ 7i2$;0 ©90.0 68,0 390 .15.0
= D/RY 1aE . Lze o1 002 9.99

(1) Manila  194.6  129.3 ' 84,3 41 . 17.8

T = 1710 () Porac | 1480 105.0  80.0  48.0  19.0
;;_— (1)/(2)-'ﬁ]i}$1 1.23 f'_;;i‘__: 0.88 0.94

(D) Manila 2193 1460  94.0  47.4 20.6
T <1720 j{z) Porac '2_171;0;i_f12110 . 94.0‘_._53.6ir_ 23;0_f
(1)/(2) . 128 1(2if.-, Hi.bl'r 0.81 0.0 |
(1) Manila 251.4 ;iéigy 7106.7 T 46 2.1, |

1T = 1/50 ._‘(2) Porac = 196.0  141.0 130.0 69.0 8.0
“—iﬁﬂb- Lm  p£f d;: mm wﬁf'

- () Manila  275.4 183.9 Tl 5010 :- 26.8

1/1 = 1/100 (2) porac 218.4 —_;;;;;;f—mzéa.o‘ 8.0 35.0

=(DIQ);.126 _ 1.6 0.94 OJd 0,75

As shown in the Talbe, rainfall lnten31ty at Hanila espec1ally in
‘a short period of less than one hoor can be said to surpass that at
Porac by 20% or 30%. This phenomenon is. attributed to measurement

" method, . rainfall pattern and topographlc feature:. It is naturally
contemplated however, that rainfall intensity at Porac located near
the h111y area should surpass that at Manila.

The rclation betWeen elevation and ralnfall is studicd as shown— e
in FIGURE I-34. . A55umiug an average elevation of 800 m in the Project
© Area, rainfall intensity in season all ralnfall will increase by 50%,
" therefore, .the rainfall intensity in the hilly avea is estimated,
though approximate, by multipling rainfall -intensity at Porac by 1.5,
The results thus obtained are given in FIGURE

' Caléulated Runoff Discharge ———— CASE D ——-—-

' Manéatiah Hd;l " No.?2 _ No.3 . No.4 No.5
A (knz) w233 0 16.8 0 143 9.2 - 4.3
Q (n3!s) 900 . 630 540 480 380 190
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Table-1-23

AT

SPILLWAY DESIGN FLOOD PEAKS AND HAXIHUM
OBSERVED FLOOD PEAKS S

No.|

DAM SITE

- A(xn2) .

DRAINAGE
~ AREA

DF31GH

Qd(m3ls)

QD =
QDIA

OBSERVED

DISCHARGE

Qmax

*q-_-
- Quax/A| ¢

|Pantabangan

R

12,005

143

: 5,1?0_1

;16.1?_

|22

M Pinean

5,480

22.6

2,300

BT S G

Papaya

2,535

20,4

‘f1;4?8 

11,97

Mt. Balintingon

2"

4,005

17.8.

0%

8.9

Ligaya

A1

7,850

15.6 |

3,500

Kalahgah .

8y

'i?;215§;

29;8'

T1,200

13,5

Bulu =

s

. 3657

21 3.

LosL

|8an Roque

T2

13,940

11,4

1,350

Tayun

1,155

13,760

1.8

,. - 6}140‘

z 5.3-7

10

89 -

1,850

20.7"

1,200

1;1

Saﬁ Hicblas

215

4,750

IR

2,470

8.9

1,92

. 1:2 _

Sapinit

20

4;536;

188"

2,200

}9;5 :

13 

ﬁélbg—ﬁalﬁgL

5,390

19.1.

2,510,

.3.9:'

2,13

14,

O'domnell -

139

é‘sgo,i-

26;85

10.8

1.83

15

Bangat

TR

1 095,;

2.6

178

1705

1.1

16

17

Cémiiiﬁg'

.221 v

s, 2?0,1

23.9

2,160

B

R

Pila f

117

 2;580

22.1

1,430

12,2

1.81

* Obtained from "EnveIOpe Curve of Peaks V § Drainage Area

MAX. PEAX’

for Central Luzon

RATIO: r max ='?g44
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 Fig. 15 CALGULATED RUNOFF DISCHARGE — GASE D—
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5 4 Based on the Formula Proposed in Pampanga Basiu

_ According to M, M. Obradovich* below—mentioned the. calcolatlon
formulars for peak discharge based on discharge Yécords in a period '
of 1908-1965 covetlng maln rivers all over the Philippines are
recommended. o :

An Philippine e Q= 27 SA. (1 2A—0 05 1) - (5 5y
'Cagayan River Basin Q= 269A P g (5 6)3
Pampanga River Basin.. Q= 126A ..........;...‘... (5 7)i

: Mindanao ...;.;.......'Q 13&A ..;....‘.......... (5 8)3
Luzon........l........Q 22. 5A (1 lA—O 05-1) .. (5 9)":

_ Formula (5 9) is resulted from the data of small rivers- with a
catchment area of 180 kmZ. Th0ugh probability discharge obtained
from these equations is not so reliable, for reference, the results
of ‘¢alcutation of Eq. (5 7y — Case E aad Eq. (5 9) Case ¥ are
given in the following table.

Calculatéd Runoff Discharge ‘_'-'—chs'E E and CASE P——

. Mancatian No.1  No.2  No,3 = No.s No.5 ~

AGe®) o 46 233168 3.3 .92 431
. CASEE 835 610 . Si6 476 382 261
Q(m3/s) . - DA :

CASE F 704 - 423 | 317 292 196 ' 98.6

a — . i

_ According to the above table, Case F reads smaller values
compared with aother: cases.  The Tesults of Equation {5. ?)-——— Case E
utilized for the Pampanga River Basin are similar to those obtained
from ralnfall data. : : :

- I1I- 6 Design Discharge

h6 iy Compalison of Runnoff InVestigation

Results of runoff investigation in III -5 are SumnaTIZEd in TABLE
"y CASE B, CASE C and CASE D among the cases in the table ‘have
been statistically asured. However, Case C is not. reasonable to be-
'adopted to a small river basin with a short time of flood conceﬁtfa-

tion._ And. Case B is the specific discharge based on discharge data

[Envelope Curves For Peak Discharges in the Philippines] by
“Dipl. Evg. M.M, OBRADOVICH Technical series No.18, WMCI/UNDP o
Project, January, 1973 K , , .
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”all over - the Philippines. Therefore, Case D based on rainfall
records at Porac Shall be used as-a design high-water discharge

6-2 Determination of Design Discharge

Design high—watet discharge (pfébabilityl 80) at each

‘station to which CASED is adopted is: presented in the table below._ SR

Dodble section shall be adopted - to Pasig Potrerb Rivet having a’ X
" serious variation of flow regime to. protect and maintain the! levees ‘

ang the channel.” This design high~water discharge is estimated at
120 m3/s (T = 1.1). : .

Desige ﬁischefge ﬁistrieution

;uo 1" THe.z o Ne.3  Wah WS

..fMancatian. | -DAM ° -DAM ::Z —DAH _J;:_ﬂAﬂﬁ ‘:Jﬁhﬂ
A (ka) CAE 02350 16,8 14, 3_ 9.2 43

_q__(m:vs_) C%00 630 540 = 4abf'ﬁ_‘ 380 190
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Fig I-35 DESIGN DISCHARGE DISTRIBUTION
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