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A DEPTH-DURATION-FREQUENCY DIAGRAM FOR

POINT RAINFALL IN SOUTHERN AFRICA

INTRODUCTION

An essential prerequisite to the soclution of many engineering
problems is a knowledge of the rates of precipitation correspond-
ing to a range of durations and return periods. In Southern
Africa, however, as in many other regions, the sample observations
from which extrapolations have to be made are sparse and few of

the autographic stations in operation have long records.

In 1974 the Weather Bureau published the results ef extreme value

analyses of rainfall intensity records longer than ten years up to
1972 at 77\stat10ns in Southern Africa. This publication (WB36)1

conta1n§wmax1mum 15-, 30-, 45-, 60-minute and 24-hour falls ex-

perienced, and expected falls for these durations, for 25-, 50-

”and 100~year return periods in each month of the year. {The

.
' a Meather Bureau has since produced an addendum to WB36 containing

N,

[

extreme rainfalls analysed on an annual basis). No attempt was

made, however, to formulate a.basis for extrapolation of the re-

sults beyond the localities of the observation stations.

More up-to—-date than WB36 is Department of Water Affairs Technical
Note?, prepared by P. Adamson. This publication, however, still
lacks a basis for extrapolation beyond the immediate locations of

the autographic gauges.

A recent paper by Van Heerden® contains an analysis of the results
presented in the addendum to WB36 (i.e. annual extremes). Van
Heerden has grouped the stations under a number of sets and produced
intensity-duration-frequency curves for each set. The main drawback

to this approach is that it ig left to the experience of the user



to select the set of curves relevant to his problem point.

Figure C2 in Hydrological Research Unit Report 1/72% therefore
remained the sole non-subjective basis for estimating, for a given
re;Prn perlod the max1mum.depth of pre01p1tat10n likely to ac-
cumulate over a glven perlod (duratlon) anywhere in South Africa.
Flgare c2 of 1/72 based on analyses at the mere handful of gauges
suitable for analyses at the time of study, has some shortcomings
and it has long been felt within the Hydrological Research Unit
that this co-axial diagram should be revised - especially now
that many more records are available. This‘has now been accomp-
lished and the results are summarized in the co—~axial diagram

Figure 4,

It will be noted that Figure 4 differs somewhat from Figure C2 of
1/72. Although, as before, the intensities of given duration and
return period were strongly correlated with local mean annual pre-
cipitation (MAP), the previously encountered differences from
summer to winter to year-round rainfall regions did not show up in
the re-analysis; instead, there appeared to be a clear distinction

between coastal and inland regions. The parameters that provide

the basis for extrapolation are therefore MAP and locallty (coastal
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or inland).
i L

e

rg

SEMI-PROCESSED DATA

The Weather Bureau provided data from the autographic rainfall
stations listed in Table 1, These are located as shown on Figure 1.
The data take the form of maxima for durations of 15-, 30-, 45—,

60- and 1440-minutes in each month of each year of record. Annual
maxima were abstracted for each year and these data are listed in

the Appendix.

In processing the autcographic charts the analysts at the Weather

Burean divided the time scale according to clock quarter-hours. It

follows that the abstracted maxima listed in Appendix 1 are not
necessarily 15-, 45—, 60- and 1440-minute maxima because the clock
quarter-hours intersect the charted precipitation randomly and thus

inevitably result in underestimates of the maximum intensities.

S

B \ ‘this dlfflculty, as suggested by Herschfield®.




It is important to recognise, too, that for a given month or year
a short-duration maximum (say the 15-minute maximum) will not
necessarily occur within the same storm event as that which displays

a longer duration maximum (say the 60-minute maximum) .

Furthermore, in abstracting the values for analysis, there are two
prirncipal approaches: (a) recognition of all independent values

above a given threshold regardless of how many such values occur in

a single year (partial duration series) and (b) recognition of only
one maximum for each year of record (annual series). For the current

study the latter basis has been accepted.

ANALYTICAL PROCEDURES

The probability density function (p.d.f.) of the Gumbel distribution
is given by:
1 e-—(a+x)/:::—e“(aﬂ{)/C
p(x) = p= AR R REE R R (1)
N ,
/fq‘ﬁ This p.d.f. has been found to be eminently suitable for extreme
i °  value analysis and was therefore adopted for this study.
N
Data from all stations with relatively long records (* 40 years)
were selected in order to test the suitability of the Gumbel distri-

bution. The following eight stations met the requirements:

21/178 D.F. Malan
59/572 East London
241/50 Louis Botha
261/516 Bloemfontein
290/68 Kimberley
476/398 Jan Smuts
513/405 Pretoria
677/802 Pietersburg

There are various ways of fitting a distribution to a set of data.
In this study the method of moments was employed since it is easy

"~  to apply and does not rely on the somewhat arbitary selection of

a plotting position formula.

The method-of-moments estimators for a and c¢ in equation 1 are



« T

Yyc — u and respectively, where vy = 0,57721....(i.e. Euler's

1
constant}, U 1is the mean and ¢ the standard deviation.

The results of this analysis for all the selected storm durations
are presented as Table 2. Included in this table are the results
of the c@}j§quare goodness-of-fit tests. According to the chi-

square téSt, the hypothesis that the data set follows the postu-

lated distribution should be rejected not more than 5% of the time.

However, inspection of Table 2 reveals that the hypothesis was

rejected nine times out of forty, i.e. 22%% of the time.

Many probability functions can be transformed by replacing the
variate with its logarithmic value. 1In the case of the Gumbel
distribution logarithmic¢ transformation converts the distribution

from what is known as a Type I extremal distribution to a Type Il.

Table 3 displays the results of a chi-square test, after fitting
the Gumbel distribution to logdrithmically transformed data. It
is to be noted that the "Log-Gumbel" distribution was rejected

only once out of forty tests ~ well below the acceptable limit

of five percent. Accordingly the Log-Gumbel distribution was

‘adopted.

Table 4 contains a summary of the results achieved by fitting the
Log-Gumbel distribution to the data in Appendix 1. 0Of the complete
set of results listed in Table 4 only the 15-, 60- and 144Qfminute

R

precipitations were selected for analysis since it was felt that

interpolation between 15 and 60 minutes could be readily accomplished:

In order to ascertain the influence of mean ammual precipitation
(MAP) on extreme rainfall events,first the Log—-Gumbel means
appfopriate to each duration were plotted against MAP as shown in
Figure 2. This diagram illustrates clearly the rise in mean with
increﬁse in MAP - an expected result. What is even more interest-
ing -perhaps is the clear distinction between coastal and inland
stations for short duration events (15~ and 60-minute). However,
this distinction is not discernible in the case of l440—minu£e

(24-hour) events.




~ 15-minute duration : coastal region

The main reason for this behaviour is the high incidence of
thunderstorm activity in the interior, giving rise to high

intensities for short durations. For durations of the order Ja

P

of one day, however, the frontal rains associated with coastal -

regions can match the production from prolonged thunderstorm 3

activity.

Curves fitted by least squares regression yielded the following

equations in which x is the MAP and y the Log-Gumbel mean:-

y=0,0742x"240,4902 ....... (2)

inland region y=0,0570x*2 41,3995 ....... (3)

y=0,0786x 2+ ,0647 «..u... (4)
y=0,0598%x'2+1,9020 ....... (5)

.
.

60-minute duration coastal region

inland regiocn

1l440-minute duration : both regions yzO,O64Ox”2+2,3559 eansses [0)

In seeking relationships for standard deviation the picture was
complicated by the marked influence of EEEE&EEE*Efror‘ While
records of the order of 10 years are just about adg;aate for the
purpose of estimating the mean, considerably longer records are
required to establish standard deviation with any degree of con=-

fidence.

In order to determine the influence (if any) on standard deviation

_of storm duration the results of the Log-Gumbel fit to the eight

long records employed for the chi~square test were analysed as

shown in Table 5.

As can be seen from Table 5, no clear relationship exists between
standard deviation and duration. A plot of standard deviation
(average for the three durations) against MAP appeared to indicate

a trend of 1ncrea31ng standard deV1atlon w1th decrea51ng MAP {see

— P

Figure 3). A curve- flt to these data by Newton—-Raphson method
yielded the following equation, in which x is the MAP and y is the

standard dev1atlon.

y=e( -0,00778x - 0,425) 0,359 et cernee. (T

However, application of this equation (in combination with the



A
; adopted equations for the mean) would generate unrealistically

/ .
/ high storm rainfalls at high return periods for places with low

]

MAP. This, plus the fact that there exists nc long record for
a station with MAP < 400 mm, prompted the adoption of a blanket

S —
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value of standard deviation egual to 0,359, viz. the asymptote

of eqﬁation 7. While this choice of non-varying standard
deviation might lead to underestimation in very dry areas, at
high return periods it does at least ensure that unrealistically

high rainfalls will not be generated.

Once the‘géiﬂof a place and its location (viz. whethggwinkipg or
coastal) ére.known,requations 1l to 6 can be emploved to genéraéé
extreme rainfalls of any probability or return periocd for durations

of 15-, 60- and 1440-minutes. The next logical step is to provide

a graphical means of facilitating interpclation between and extra-
polation beyond the 15- to 1440-minute range of durations. A
graphical representation of all the relationships in the form of

a co-axial diagram, at the same time, obviates the need for tedigys~\\
calculations.

T

CONSTRUCTION OF CO-AXTIAL DTAGRAM

Owing to the wide range of storm durations, return periods and |
climatological features of regions to be covered by the diagram,
‘giving rise in turn to a wide range of rainfall depths, the co-
axial diagram is plotted on logarithmic paper. By choosing 3-
cycle paper a thousandfold range of duration and storm depth can

be handled, viz. 0,1 to 10C hours duration and 1 to 1000 mm

precipitation depth respectively.

Quadrant A : interpolation and extrapolation of duration

In fhe design of drainage from comparatively small areas, such as
roofs, motorways, parking lots etc. there is a need to estimate
rainfall intensities for durations of less than 15 minutes. For
these short durations, and to facilitate interpolation among all
durations shorter than one day, the following equation was adopted.
3

U €3

I = Io/(l + B.D
where I is the intensity (mm/h) associated with a duration

of D{h)




Io,B&n are parameters associated with the given region,
MAP and return period
also Io is the intensity associated with an event of zero

duration.

For a return period of 20 years and MAP of 500 mm the values of
the parameters in equation 8, satisfying equations 1 to 6 with

standard deviation fixed at 0,359, were computed to be as follows:

Io (mm/h) B n
coastal region: 122,8 4,779 0,7372

inland region : 217,8 4,164 ©,8832

These parameters were employed in equation 8 to construct the two

curves in quadrant A of the co—axial diagram, Figure 4.°

Quadrant B : return—-period scale

Adoption of a fixed value for standard deviation results in a
constant ratio between rainfall depths for any pair of return periods.
By choosing the 20~year return period as a reference, according to
gquadrant A, the following ratios for a selected range of return
perioas were generated by'equation 1 with standard deviation equal
to 0,359, | |

return period (T) E ratio: %8%%%%5

years

0,47

> 0,64

10 0,81

20 1,00

>0 | 1,30

100 | 1,60

These ratios are represented by the set of parallel lines in quadrant
B. ' '

Quadrant C : influence of MAP-

A tange -of MAP's between the limits 50 mm and 1000 mm (i.e. the-
range of the observation stations) was selected for analysis.
Point rainfalls for return periods of 2-, 5-, 10-, 20~, 50- and

100~years and duration of 15-, 60~ and 1440-minutes were then



generated by means- of equations 1 to 6 with standard deviation of
0,359.

The generated rainfalls were plotted in quadrant C against the
expected rainfalls (according to quadrant A and B) as shown in
Figure 5, The line fitted to the set of points will then in turn
generate the required value (* fitting error} on the vertical axis

of quadrant C,

For situations in areas experiencing more than lOOO mm MAP the
increase in extreme ralnfall was. assumed to be proportlon lhto MAP .
In this wa}¢the llnes representlng MAP S of up to 2000 mm were drawn
in quadrant C.

i

SUMMARY AND CONCLUSIONS

Table 4 lists the results of a frequency analysis of extreme point
rainfalls of short duration at 58 stations distributed in Southern
- Africa as shown on Figure 1. The co-axial diagram, Figure 4, was

constructed for purposes of extrapolation to ungauged points.

‘It should be appreciated by the user of the co-axial diagram that
?due to sampling errors the scatters are appreciable and therefore
fattempts to read the diagram with a high degree of precision are

f likely to be unrewarding.

Care should be exercised, too; when comparing the results of

frequency analyses of fecords at specific stations with those given

by the diagram - particularly if the record is short. It must be
appreciated that a single recording rain gauge provides a relatively
poor sample of occurrences in'the general vicihity of the gauging
site. Only when the results of analyses of a multiplicity of records
are viewed simultaneously and in juxtaposition are the effects of
sampling error revealed. It is therefore unfruitful to compare values
derived from Figure 4 with corresponding values based on frequency
analyses of intensity records at a nearby station and expect

necessarily close agreement, especially where the records are short.
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TABLES



Table 1

Details of autographic rainfall stations

Petion | seacion nane | 2260 8, | Tona | e | reriod or
Marion Island - 1951-1975

/709 ] Gough Island - 1956~1975
10/456 Riversdale 34 06 21 16 457 ,4 1960-1971
21/178 D.¥F. Malan 33 58 18 36 550,0 1938-1976
23/710 Robertson 33 50 19 54 266 ,2 1958-1970
28/838 George 33 58 22 28 766,5 1949-1963
35/179 Port Elizabeth 33 59 25 36 625,9 1947-1976
43/566 Matroosberg 33 26 19 49 237,8 1938-1953
‘ 1958-1970
50/887 Willowmore 33 17 23 30 236,8 1961-1968
59/572 East London 33 02 27 50 B%6,1 1940-1976
61/298 Langebaanweg 32 58 18 10 250,0 1973-1976
74/298 Jansenville 32 58 24 40 267,3 1956~1970
76/134 Somerset East 32 44 25 35 606 ,4 1961-1970
79/81 Dohne 32 51 27 03 736,7 1965-1971
88/293 Sutherland 32 23 20 40 238,1 1960-1970
92/141 Beaufort West 32 21 22 35 230,3 1940-19790
106/850 Vredendal 31 40 18 29 140,1 1958-1970
113/25 Fraserburg 31 55 21 31 168,7 1958-1270
127/485 | Umtata 31 35 | 28 47 | 652,6 | 1957-1969
134/478 Calvinia 31 28 19 46 213,8 1957-1970
145/59 Grootfontein 31 29 25 02 349,9 | 1961-1976
170/98 De Adr 30 38 24 04 287,4 1958-1970
180/722 Kokstad 30 32 29 25 680,77 1959~1970
214/636 | O Kiep 29 36 | 17 52 | 161,0 | 1956-1970
229/556 Fouresmith 29 46 25 19 429 ,2 1957-1970
233/44 Wepener 29 44: 27 02 599,7 1956-1969
241/50 Louis Botha 29 50 31 02 1050,0 1938-1976
247/668 Fofadder 29 08 19 23 104,6 1956-1970
261/516 Bloemfontein 29 06 26 18 560,9 1938-1976
274/34 Alexander Bay 28 34 le 32 44,2 1952-1976
290/68 Kimberley 28 47 24 45 426,3 1938-1976
300/483 Ladysmith 28 33 29 47 780 ,4 1949-1954
300/690 Estcourt 29 00 29 53 749 .3 1959-1966
317/476 Upington 28 26 21 16 286,9 1951-1976

/Continued ......




Table 1

{contd)

1020/749

i Station . Lat. § Long. E MAP Period of
no. Statlon name deg. min deg. min mm record
365/398 Kroonstad 27 38 27 14 | 594,3 : 1961-1970
393/778 Kuruman 27 28 23 26 456,0 1957-1970
403/866 ¥rankfort 27 16 28 30 | 688,7 . 1961-1970
419/184 Keetmanshoop | 26 34 18 07 ! 163,0 @ 1956~1976
437/134 Potchefstroom 26 44 27 05 | 652,4 | 1951-1971
441/446 Standerton 26 56 29 15 | 718,3 | 1960-1970
476/398 Jan Smuts 26 08 28 14 | 722,9 | 1938-1976
478/867 | Bethal P26 27 29 29 : 747,6 ! 1963-1971
480/184 Carolina | 26 04 30 07 757,7 | 1961-1971
508/261 Mafeking 25 51 25 39 | 561,2 | 1958-1965
513/405 Pretoria 25 45 28 14 | 742,1 | 1938-1976
555 /837 Nelspruit 25 27 30 58 | 776,7 | 1961-1971 |
568/817 Mariental 24 37 . 17 57 | 180,0 | 1960-197I }
589/594 | Towoomba 24 54 | 28 20 | 64172 | 1947<1972
590/550 Crecy 24 40 28 49 | 610,0 | 1956-1965
677/802 | Pictersberg 23 52 | 29 27 | 545,0 | 1938-1976
719/370 | Marnitz 23 10 | 28 13 ! 408,1 | 19581972
740/154 Windhoek 22 34 17 06 i 367,3 | 1956~1976
784/839 J.G. Strydom 22 29 17 28 | 380,0 | 1967-1976
787/838 Gobabis 22 28 18 58 | 350,0 | 1960-1971
810/80 Messina 22 20 30 03 ! 312,2 | 1956-1965 |
961/247 Qutjo 20 07 16 09 | 409,4 | 1960-1969
1010/186 Grootfontein 19 36 18 07 510,0- 1969-197¢6

Maun 19 59 23 25 | 468,6 | 1952~1963




SSCTION N
21
15 MINUTES
30 MINUTES
4% MINUTES
60 MINUTES
1440 MINUTES

SECT ION NO.
5%

15 MIHNUTES

30 MINUTES
45’!]NUTES
50 MINUTES
1440 MINUTES

SECTION NOD.
241
15 MINUTES
30 MINUTES
45 MINUTES
60 WMINUTES
1840 MINUTES

SECT [ON ND«
261

15 MINUTES

10 MINUTES

a5 MEINUTES

60 MINUTES

1880 MINUTES

SECTION NO.
290
15 MINUTES
30 NINUTES
45 MINUTES
60 MINUTES
1440 MINUTES

SECT ION NOe
aTh
15 MINUTES
30 MINUTES
45 MINUTES
59 MINUTES
1440 MINUTES

SECT IOW NOs
313
15 MINUTES
30 MINUTES
45 MINUTES
50 MINUTES
1440 MINUTES

SECT ION NO.
677
15 MINUTES
30 MIMJUTES
a5 MINUTES
60 MINUTES
1460 MINUTES

TABLE 2 CHI-SQUARE TEST ON GUMBEL DISTRIBUTION

POSITION
178

PGT =
PGT =
PGT =
PGT =
PGT =

POS ITION
572

PGT =
PGT =
PGT =
PGT =

PGT =

PISITION
50

PGT =
PGT =
PGT =
PGT =
PGT =

POSITION
316

PGT =
PGT =
PGT =
PGT =
PGT =

POSITION
&8

PGT =
PGT =
PLT =
PGT =
PGT =

POSITION
398

PGT =
PGT =
PGT =
PGT =
PGT =

POSITION
495

PGT =
PGT =
PGT =
PGT =
PGT =

PJ3ISITIDN
802

PGT =
PGT =
PGT =
PGT =

PGT =

MNO«

De615
O« 048
Q. 009
0990
0.528

NO «

0,017
Cef24
De726
Ca980
Ce021

NO#

Ze488
C.801
0+571
0a615
0,488

NO e

0e000
0,090
Det3s
0,488
0e661

NOa

0.488
0u 830
Osda9
Oebl2
04707

NO &~

O.488
04000
0000
Qa.002
D317

NO«

0986
0e9229
0413
Cu929
Ces1

N«

0e929
0379
0.031
Qs 488
Calll

F¥RST YEARa
1938
ACCEPT
REJECT
HE JECT
ACCEPT
ACCEPT

FIRST YEARS
1940
REJECT
ACCEPT
ACCEPT
ACCEIPT

REJECT

FIRST YEAR.
1938
ACCEPT
ACCEPT
ACCEPT
ACCEPT
ACCEPT

FIRSY YEAR.
1933
REJECT
ACCEPT
ACCEPT
ACCEPT
ACCEPT

FIRST YEAR.
1938
ACCEPT
ACCEPT
ACCEPT
ACCEPT
ACCEPTY

FIRST YEARS
1938
ACCEPT
REJECT
REJECT
RE JECT
ACCEPT

FIRST YEARs
1938
ACCEPT
ACCEPT
ACCEPT
ACCEPT
ACCZPT

FIRST YEARS
1938
ACCEPT
ACCEPT
REJECT
ACCEPT
ACCEPT

LAST YEAR.
1976

LAST YEAR.
1976

LAST YEARa
1376

LAST YEARs
1976

LAST YEARSs
1976

LAST YEARS.
1376

LAST YEAR.
1976

LAST YEAR:
1976

MAP.
55040

MAP &

a96.1

MAP o
1050. 0

MAP .
5609

M AP o
42643

MAP,
T22.9

MAP o
TA2a.1

MAP»

545.0

NAME s
D F MALAN

NAME .
EAST LONDON

NAME o

LOULIS BOTHA

NAME »
BLOEMFONTEIN

NAME o
KIMBERLEY

NAME,.
JAN SMUTS

NAME .
PRETORI A

NAME
PIETERSBERG



SECT ION Nus
21
15 MINUTES
39 MINUTES

45 MINUTES
673 MINUTES

1440 WMINUTES

SECT LIN NO.
59 i
15 MINuTES
30 MINUTES
‘45 MINUTES
50 MINUTES

14423 MINUTES

SECTION NOa. -
241 -

15 MINUTES

33 MINUTES

a5 MINUTES

651 MINUTES

166423 MINUTES

SECT [ON NO.
261
15 MINUTES
32 MINUTES
45 MINUTES
60 MINUTES
(a6 MINUTES

SECT 10N NJs
290 7
15 MINUTES
30 MINUTES
45 MINUTES
57 MINUTES

14473 MINUTES

SECT ION N,
47 e

1S MINUTES

30 MINUTES

45 MINUTES

53 MINUTES

14340 MINUTES

SECT- 10N N(Ga
513
- 15 MINUTES
30 MINUTES
a5 MINUTES
523 MINUTES
1420 MINUTES

SECT I9N WJa
677
15 MINUTES
30 MINJTES
a5 MINUTES
53 MINUTES

1440 MINUTES

TABLE‘ 3 CHI-SQUARE TEST o LQG—GUMBEL DISTRIBUTION

POSITY
1

PGT
PGT

PLT
PGT

PGT

ON

78

L]

POSITION

S
PGT
PGT
PGT
PaT
PGT

PAOSITI

PGT
PGT
PGT
PGT

22351IT1I
5

PGT
aGT
PGT
PGT
PGT

POSITI

PGT
PGT
PGT
PGT
PGT

PASITI

3

eGT
PGT
PaT
PGT

Pal

POSITE
4

PGT
PGT
PGT
PGT

PGT

PISITI
8

PGT
PGT
PGT
PGT
PGT

72

GN
590

ON
16

ON
68

ON
<8

H

anN
05

N

02

NO o

De264
Ca135

D755
N 755

Cel35

D422
Qa7
Cea726
Ce726
Da 378

NDa

0. 99C
0+936
De929
0«29
Cab61

N -

Ca755
0 a.438
0.247
Ce929
0« 755

N -

FeRB4
0s A0
Da6B1
Ca?5%
0a755

0+ 661
D« 290
0. 707
C.528
D651

NO e

C.aR8
C.707
Gal83
0615
Qe 755

ND &

0.066
04264
D031
0.E89
0298

FIRST YEAR.
193a
ACCEPT
ACCEPT

ACCIPT
ACCEPT

ACCEPT

FIRST YEAR.
1940
ACCEPT
ACCLEPT
ACCEPT
ACCZPT
ACCEPT

FIRST YEAR.
1938
ACCEPT
ACCEPT
ACCEPT
ACCEPT
ACCERT

FIRST YEAR.
1938
ACCEPT
ACCEPT
ACCEPT
ACCEPT
ACCEPT

FIRST YEAR.
1938
ACCEPT
ACCEPT
ACCEPT
ACCERPT

ZCEPT

FIRST YZARe
1938
ACCEPT
ACCERT
ACCEPT
ACCEPT
ACCEPT

FIRSYT YEAR. .

1938
ACCEPT
ACCEPT -
ACCERT
ACCEPT
ACCEPT

FIRST YEAR.
1938
ACCEPT
ACCEPT
REJECT
ACCEPT
ACCEPT

LAST YEAR,
1276

LAST YEARS
1975

LAST YEAR«

197

LAST YEAR.

1776

LAST YEAR.

1376

LAST YEARS
1876

LAST YEAR 4

1376

LAST YEARS
1376

MAP.
S5C«0

M AP,

B8G6a 1

AP .

1150 G

MAP .

5609

M AP,

42643

AP,
72249

MAP o

74241

MAP,.
545.0

NAMES
D F MA_ AN

NAME-»
EAST LONDON

NAME »
LOUiS BUTHA

NAME ..

BLCEMFONRTEILN

NAME «

KIMBERLEY

NMAME s
AN SMUTS

NAME »

PRETORI A

NAME .«
P IETERSBERG



TABLE 4 RESULTS OF DEPTH-DURATION-FREQUENCY ANALYSIS




SFCT IO N

DURATICN IN MINUTE S

i =

a3

45

sa

14490

SECT ION NO.

DURATICN

15

30

as

60

1840

SECT ION NuU.

DURATICH

15

30

45

60

144 0

POSITIDON NOs

MD . FIRST Yt Ars Last yLars MaF,
1951 1375 re
TOTALS FUR RETURN PERIIL IN MM/HE,
2 YSAKS. G YEAHSe 13 TZARSe 20 YEAQS.
645 da t1el 17,6
e R 13.2 ioet 19,4
13,0 1643 1344 233
15+ € 1748 212 27.0
64e¢R 782 8845 99,7
NOo FIRST YCARS LAST YEAF. MAP
1956 19735 7.0
TOTALS FOR RETJRN PERIZD IN MM/HR.
2 YFARS. 5 YEARS. 10 YEARS. YEARS.
9.6 12.2 1303 16.6
| 15es 19.5 2249 2646
i :
i
19.7 2445 28.3 2.5
23.8 29.8 due 5 39,7
i
L 1040 14140 172.5 2C9a 4
FIRST YEAR. LAST YEAR, MAP.
1960 1971 4574
TOTALS FUR RETURN PEHIOD IN MM/HR.
2 YEARS. YCARS. YEARSe 20 YEARSe
Tea 1044 13.0 1642
11.3 167 2145 27.4
13,4 . 2Q.3 2648 4.9
1.5 22.7 30.5 4%.5
39.3 5848 7648 99,2

MAMT .

MARICN

5C YEARS .

17«7

24..7

2be3

11€.2

NAME ¢

GOUGH

SC YEARS.

303

3B .9

AT T

268«%

NAME »

InLAMD

167 YEARSS

2len A
ME ANXL

ME AN

dUeby A
HE AN XL
HEANX

3.7 A
MEAN XL
MEANX

2640 A
MEANKL
MEANX

1304 A
MEANAL

MEANX

ISLAND

100 YEARSS

23e5 A
ME ANXL
MEANX

XS] A
MEANXL

ME ANX

44,3 A
ME AN YL
MEANX

5048 A
MEANKL
MEANX

A24ua A

HEANXL |

MEAMNX

RIVERSDALE

S0 YE ARS.

21e4

37«6

49«2

S8ea

138.2

109 YEAHS,

2643 A
HE ANXL
MEANX

47eh A
HMEANXL

ME ANX

6346 A
ME AN XL
MEANX

Taad A
MEANXL
MEANX

1772 A
MEANXL

MEANX |

~14751
le927
e 36H
—£e 101
dal42
134 397
—2eadd
1,013
132635
—Zen70Q
Za 731
leoa 3d1
=hell2
“al207
b7eldd

2179
24302
Se 997
24059
2. THO
16e122
=Ze4913
Za 0323
20561
=—3.0%H8
Za2i1
24+813
—GeS8 b

4aTC1

110,955

~led45
2.068
7+909
-2,3Ca
24500
12,182
~2ek59
2e672
laaat3
~24532
‘24759
154788
-3.540
34745
424310

SaL

SX

LXL
SX

SXL

5X

LXL
5x

ShL
5%

SXL

S5X

SXL
SX

SXL

axX

S5XL
5X

SXL
Sx

SXL
SX

S5XL

SX

SXL

5X

SXL
5x

Ga28%
e 355
lea4l
De 2860
De333
1e3%86
Da225
Je 288

1+33A

)

«210
Ce 270
1,309
Qslb5
G212
1,236

J.2113
Q0a273
1.314
0. 210
0e269
1. 309
Hs192
0e246
14279
0167
Qe 252
1.287
Os206%
e 345
1.411

De239
D.3281
1. 467
0.339
Ueals
1.544
0.3568
Dea?2
1503
0. 394
e 505
1657
02356
feaS7
1579



SECT ION N« PUSTFION NJa FINST YEAR

21 178 1938
DURATECN [N MINUTES.

2 yeanss T3 UEansl

1s 8.8 E145

33 12,2 163

a5 1441 1542

60 : 15.5 20.9

taa0 8.3 436

SECT (0N NJe POSITIULN NO. FIRS5T YEAR.

23 Tio0 1958

L&sT YCARS MAP . NAME .
197> 550e ] D F o MAL AN,

TALS FDOR RETJURN PERLIO 1IN MMZHK.

YEARSS 20: TEAR S, 50 YEARSe 100 YEAHRSS
13.7 1642 20e1 V 23.7 ’ A
HMEANXL
WEANX
193 23.8 33.4 LTV A
MEANXL
MEANX
23e 28«7 ATl 450 A
MEANXL
MEAMNX
25.6 31.7 39.7 47 ed A
IiEAN X
MEANX
Sial 5%. 8 T2e5 H4aql A
HMEANXL
HME AN
LAST YEAR MAR,
1970 24962

DURATION IN MINUTES. TDTALS FOR RETUKN PERTID IN MM/HG,
2 YEARS. U5 YEARS. 10 YEARS. 20 YEARS. 50 YEARS. 10D YEARS.
is 7.3 t2.6 1841 ‘2546 ad.z ' 5543 A
MEANXL
. MEANE
30 9.7 1741 24.8 35.5 7947 A
i MEANAL
: T mEAnx
a5 11013 iB.8 2643 3he3 SEa1 75e4 A
ME AN XL
‘i : MEANX
60 12.5 2042 27.6 37.4 A
ﬁEANKL
HMEANX
SECTIOM NO. POSITION ND. FIRST YEARS LAST YEAR. MAP. NAME ,
28 a3s 1949 1963 76645 GEGRGE
DURATIGN IN WMINUTES. ye ATQTALS FOR RETURN PENLOD LN MM/HEs
2 YEARS: 5 YEARS. YEARSs 20 YEARS. 50 YEARS. 100 YEARSs
15 10.0 1504 2046 272 39,0 S1al A
: MEANXL
> ME A MX
3e 13.6 2040 25.8 33.0 a5eq ST.7 A
h MEANXL
MEAMNX
as 16a7 24.9 32.6 az,0 585 74.9 A
MEAMNEKL
] MEANX
1] 15.4 28e5 367 abe7 €3.9 80.9 A
MEANXL
MEANX
1440 65.5 8824 107,49 130.5 1671 205.1 A
’ MEANXL
MEAMNX

4.2

28 G4
2e 229
Ge 285

-2:006
28 354

2.0

- Ze543
22731

1 408896

—2afa2
2 TRE

164373

=3.439
3. 5831

35. 909

1509
24088
[-+1-1-3

-2:093
2380

100,800

~2e264
2e522

124455

~-2e372
2ob15

13.670

~2«158
24381
10018
~2«082
2,580
144378
—2a 685
2e889
17.581
—2e 854
34038
20869
—4+CBS
e 237
bFe214

saL
SR

SXL

Sx

SXL
SX

SXiL

SX

S XL,
SX

SXL
SX

SAL

$X

SXL
Sx

SXiL
5X

SXL
33X

SXL
§X

SxL
Sx

S¥L
SX
C
SXL
SK

ne232
9,258
10 387
o257
04130
1+ 391
00275
0e152
Tea2z
0a267
0. 242
tea08
0.211
04271
Te 31t

0,482
D520
Ee 858
0s497
0e637
1. 831
Cess?
Qe574
Le?75
Oea21 .
0+ 540
1. 716

G4 280
0e 395
10641
Os3a2
0:439
te 551
00355
Oa455
1e 5786
0. 337
Ge32
Ly 540
0. 265
0.340
1e405



SECTICA Nile FPUSITIUN NJOe FIRST YEARS LAST YEAQ s Map, NAME
33 179 1947 170 a23.5 PLAT ELI1ZAY
DURATIGN IN MINUTES« TCTALS FOR RETURN PERIUS [N MMAhE. e
2 YEARSs 5 YEARS. 13 YCARSe 20 YEARS. 53 YEAAS. 109 YEARSa
t5 1Ged 10,2 21e7 28.8 41,5 440 A
MEAN XL
MEANX
ay 16,9 2447 33.9 4345 622 Elet 4
MEANXL
ME A NX
45 1944 AC.5 ated 5449 736 0% 3 a
MEANXL
MEANX
L3 ] 21a8 34,7 4Te2 632 SRe8B t24e5 a
) MEAMNXL
ME ANX
1449 5Qe4 2545 1307 1767 20049 349e % A
MEANXL
WE A NX
SECTION NDe PUSITION NO. F1RST YEAR. LAST YEAR. WA, NAME .
43 566 1938 ) 1953 237.4 MATRODSBERG
DURATION IN MINUTE 34 TOYALS FOR RETURH BERIJID IN MM/HF,. T
2 YEARS 5 YEAHS. 10, YEARS. 20 YEARSe 50 YEANRSa 100 YEARSe
15 7.9 11.9 1547 205 23.9 373 A
MEAN XL
ME AKX
g 1C.7 178 23,9 325 4Bak 5542 A
MEAN XL
) MEANX
[T ] 1242 19.8 274 37ea 5549 7546 A
ME AN XL
MEANX
60 : 131 21a7 3043 4148 E3e3 : Bhes A
//f% HEANXL
MEANX
1440 26aT 3549 43T 5748 67ed 2 BOaS . A
- ) MEANXL
ME ANX
SECT ION N, POSITICN NO. FIRST YEARe LAST YEARG MAP, NANME o
42 566 1958 ' 1970 23748 MATROOS 9EHG
DURATICN IN MINUTES. TOTALS FOR RETURN PERIJD IN MM/HR. T e
2 YEARS, 5 YEAHSe 10 VEARSe 20 YEARSa 50 YEAASe 100 YEARSs
1% 45 749 11s5 1644 2€el 39e9 A
MEAN XL
. MEANX
3o e 2 Qats 12.9 1741 2446 532.3 A
P mEANXL
- : ME AMX
LY ] 7.5 1045 13i2 164 21.7 208 A
ME AN XL
MEANX
(Y] 8.8 11.9 1446 17.8 2746 A
« MEANXL
MEANX

—Zel4H
e 324
11287
r2l.u32
22834
174259
—2eALT
048
21.072
2232
Jel o9
22.776
~3e532.
49173
Q4217

~1e%29
Zwlal
8508
~-22213
24460
11703
=2+339
Ze LiBA
1 3. 308
—24309
220086
14,3685
=3s189
Je340
264223

- 1325
1+611
S«%08

~Le 677
1,903
G703

—1.901
24075
TeJ0 4

—2+070
20227
Qs 268

C
XL
5X

SXL
52X

S5xL
SX

SXL
5%

SXL
5x

SXL
SX

SXL
5

2XL

SX

SXL

1.3

SxL

3.9

SXL
Sx

SxXL

SX

SxL
5X
C
S5XL
sx

Ce352
Q4502
1e 653
0e 384
Os 393
Teb637
Je400
Qe513
170
Ge610
24525
le 69I
BealB
Qe 537
1719

D« 368
CaaT2
120663

T Da427

Qo 548
1. 729
Oed32
0e 554
1. 780
Os 926
OuS5T2
le 771
De262
0a 3386
1..399

S 498
Oa 636
1. 889
DJe 391
04501
1e&51
D301
Jw 386
lad72
Te272
Os 239

le 91?



SFECT Uk N

30

POSITIUN NO.

87

OLRATICN TN MINUTEL.

1t

30

45

69

1420

SECT 10N Nle

S

PUOSITION NO.

5Tz

DURATICN IN MINUTES.

iz

‘as
&0

isan

SECT ION NI«

[}

FIHST YL AR,

LAST YEAR «

AR NAME «

1561 1 308 PAELn W ILLNWMORE
TOTALS FUR RETURN PERINN IN MM/HA. T i
2 YEARS. 5 YEARS 10 YO AHSa YEARS. 5¢ YE AR3a 100 YEARS
1044 toe? 228 373 4543 5063 © A
HEANYL
- MCANX
Taga 2ieB3 2de o 37.2 S2.2 oT ot A
HEANXL
HEARNX
1543 2462 2.8 anen v E4al : a5 0 A
MEANXL
MEANX
16<0 2542 33,9 as.p £S5+ 5 Birats A
’ MEANXL
. MEANX
32.0 47t 6ot 1067 1354 . A
’ MEANXL
’ MEANX
FIRST YCAR. LAST YDAR. MAP« NAME o
1240 1276 596.!- gjilﬂguuﬂun

T
2 YEARS

iq.8

2te5

2548

29+ 9

B82.8

FPUSITION NIe

298

DURATION I[N MINJTES.,

13

3o

495

1440

TQ
2 YEARS

[ 4

132

27.2

. 5 YEARS 10 YEARS,
2261 29.3 3845 5447 T1.2 A
MEAKXL
HEANX
33.2 Q8,2 59,3 . B3.2 108.7 © A
MEANXL
HEANX
19,7 52,7 692 98.5 128.3 A
MEaN XL
MEANX
55,8 60.7 7546 113.0 . 1a7.0 A
HEANAL
ME AN X
12846 1635 211.7 25,3 . ELYr] A
MEANXL
ME ANX
FIRST YEAR, LAST YTEAR. MAP. NAME .
1973 1978 25040 LANCEEAANVEG
TALS FOR RETURM PCRIOD IN MM/HRA. e
. 5 YEARSe k0 YEARS: 2 YFARSs 5C YEARS4 100 YEARSs
Bet 9.2 1€a4 12.2 137 © A
MEANXL®
ME ANX
Els2 12.6 1441 18.3 A
L MEANXL
: ME ANX
12.7 Eda 6 14,5 1649 A
MEANXL
NEANX
La.8 1547 1647 1841 19,2 A
MEANXL
ME AMNX
39.6 5047 543 E7s5 110.2 A
WEANXL
- MEANX

CTALS FUR HETURN PERIND IN MMAHR. ' . i
) 20 YEARS, S0 YEARSe ~ 100 YEAHS

—2.134
2e 34
Rle 3w
—ZsT33
ZuTha
134347
—-2a5H1
2eH14
1o. 063
~2+H2A8
2858
1 7e220
—3ls3a1
A.5aT
Ja.372

~Ze529
24747
154620
—2e328
32149
23,3118
=321} 3
3. 331
27975
~3e 260
3,477
32e 67T
—ae234
244892

Awe30a

-1.838
1938
64929

-2.180
20271
94607

24406
2e459

11e692

~24504
24613
13,643

-3.182

34373
295167

SXL
SX
<
S5XL

5K

5XL
X

SxL

S5XL

SXL
5x

SXu

5K

SXL
SX

xRl
55X

SXL

1.8

Je 415
Te532
1+ 702
Qe 365
0+ 468
i+590
0aa05
J= 19
la @31
0399
Os 511
1o 66T |
~Tad41
0,a3T
1e9a8

.Gie178
Ds284
1s+623
Os 383
Oe491
Le 534
108279
0. 436
1625
0376
0. 482
ta620
3361
Oeagl

1,538



SECT 1N N3

PUSITION WO

FIFST YEAR.

LASY YEAR.

MaB,

T4 298 1956 1976 26743
DURATICN IN MINUTES, TOYALS FOR RETJEN PERIOD 1IN MM/HD .
2 YFARS. 5 YEAHSS 19 YEAKSa P0 YEARS.
18 1143 1543 1748 2445
30 1508 20,3 2649 3n.z?
45 168 23.0 28ez 3as3
69 1T.4 23e8 29.2 35.6
1442 275 3541, Talae2 ELIS)
SECT ION NOa POSITIUN NOa FIRST YEAR. LAST YEAR. MAP.
<716 134 1961 1579 6088
DURATICN IN HINUTES . © _TOYALS FOR HETURN PERIOD IN MMAHE.
. 2 YEARS: 5 YEARSa 1) YEAKS, 20 YF&RS5,
15 0.7 1a.8 1945 2545
39 14,7 22.7 3043 43.0 .
as 17.4 270 dbel a7eT
60 1940 292 38.8 5% 9
1440 5240 7540 95.5 120a4

SECTION HO.

BURAT

15

3¢

45

60

1449

POSITIGON NOa FIRST YEAR. LAST YEAR . HAP o
79 at 1965 1671 76,7
ICN IN MINUTES, TOTALS FOR RETURN PEZRIJU IN MM/HF
2 YEARS. 5 YEARSS IC YEARS. 20 YEARSH
14.2 209 2649 3a.4
20.1 267 32.3 38.8
i 23.3 3045 LY a%.2
- H 28+ 5 Ilea 370 438
48:1 S5He5 657 7Se5

4.5

NAYME «

JANSENVILLE

5¢ YEARS.
22«4

3848

a8.2

A6+

586

NAME »

J00 YLAHSs

3944 A
MEANXL
HWEANX

doedd A
MEANXL
MFANX

935 A
ME AN XL
MEANX

Shaed A
MEaHN XL
MEANX

6820 A

MEANXL"

MEANX

SCMERSET EAST

50 YEARS.
6.0

5743

6.4

T2.5

162+6

NAME s

DCHNE

59 YE ARES,
47a2

49.1

§2.2 N\“"‘“\-,g..\az.c) A

AB,.8

100 fEARS{
4546 A
MEANAL
MEANX

7540 A

HEANXL
MEANX

HPe7 A
HEANXL
MEANX

L1 ) A
MEAMN XL
MEAMNX

2037 A
MEANXL

HMEANX

100 YEAHDba

5G9 A

MEANXL
HEANX
Sbeb A
HEANXL
HEZANX

A

MEaMXL
MEANX

MEAMNXL
MEANX
(00a.2 A

M E AN XL

MEANK

~2e 310
-1
12«036
—2+609
P74
15870
~2e724
2e 482
17« 8448
-2 757
2e 915
18s855
~3s236
Z#360
28« 777

-2al81
24354
104531
~2e547
24769
15 939
-2.717
24940
t8.917
- 2,806
3025
204591
~3.834
a:d20
598 62

-2.528
ZaT2S
15,260
-2.905
3,052
21.153
-2+ D00
3,197
244453
-3.117
Je 244
252637
3,809
3,909
49,862

SXL

5x

SXL

SK

SAL

SxL

SX

SXEL
5K

SXL
S5x

SEL

SAL

5X

Sxi
5%

SXL
SX

SXL
X

SXL

T

0e297
0 382
1. 465
00 269
24345
letl2
24273
0e 35S0
14419
0e275
0,353
1e 423
0s 214
0. 274
1s316

Qe269
Ds 474
1a 605
0= 385

- Ds394

1638
2. 387
YT
1a5a2
0e 379
Oe 486
1:625
ar222
00413
le5t2

0e340
Cuade
1. 547
Gs253
0. 325
1. 384
0,238
04305
1e356
ta 220
0e282
1325
2173
0e222
1s 249



SECTICH NJe POSITION Nl. FIPST YE&Ra LAST YLAR. MAP...
Ba 293 L t9s0 1972 23341
DURATICN IN MINUTCS. TOTALS FOR RETURN PEHICD I+ MMAHF.
2 YEARS., 5 YEAKSa: 10 YLAkS. 27 YEARS.
15 Te E0.7 1843 19.7
30 10.€ 1446 14.7 ?23.7
as 11a1 1640 - 263 2546
Y] 1240 16.8 21eC 264C
14490 B RPN 3945 4004 5441
SECTION NOa POSITION NO. FIRST YEAR. LAST YhAR, MR,
92 181 1943 1370 23n. 3
DURATIGN IN MINUTESs TOTALS FOR RETURN BERIJD IN MMAHR.
2 YEARS. S5 YEARSe 10 YEARSe 20 YEARS,
1s 7.3 1143 £5¢0 19.9
30 1140 1741 234t 20.7
LT 12.8 £9.2- 2542 22.7
60 13,9 20.5 2640 4.1
1340 1243 42,7 97.3 21443
SECT ION WO. POSITION NU. FERST YEARa LAST YEAR. MAD,
106 850 1958 1979 faC, 1
DURATION IN HINUTES. TFTALS FUR RETURN PERIOC IN MM/HFR.
2 YEAR 5 YEARSe 10 YEARSe 20 YFARSa
‘15 3.4 - Se0 a3
30 4.6 GeT He? 11.0
a5 55 300 101 1248+
60 6al 8.6 139 137
14320 1846 0.8 a4t 5944

NANE,

S5UTFERL AND

57 YEARS,..

26a6

123

34.6

Ja.a

661

NAME o

109 TEARS.
34,6 A
HMEANXL
MEARX
0. A
MEANXLE
MEANX

43,3 A

ME AN XL

MEANX

4243 A
MEAMXL
MEANK

Tbe7 A
ME&NXL
WEANX

BEAUFIRT wesT

50 YEARSe 100 YEARSe
2844 3742 A
MEAN XL
MEANX
4a,3 o8e4 A
MEANXL
NEANX
454 R 509 '
’;:? MEANXL
MEANX
N
4649 < 99T A
’ HEANXL
) MEANX
$9%.9 12805 A
MEARXL
ME ANX
NAME .
VRECEND AL
50 YéARsJ 100 YEARS.

el 117 A
ME AN Xt
ME ANX
1540 1940 A
MEANXL
MEANX
1743 21 A
ME AR XL
HEANX
1232 22e8 A
MEANXL
MEANX
FCat 123l A
MEANXL
’ WE ANX

~127339
EeG27
Te 568
—2s180
25372
10s 715
—2e 284
2eaTa
II;ETD
-2+ 372
249456
124754
—3s 355
Zed78

324404

-1.845
2.007
7e902

-2e249
2477

[1.507

-2.413124
246212

12.777

-2+536
2765

184954

—-2+110
24744

15540

—1.124
1.292
3atal
-1.%08
1. 601
44956
—1e592
Le 777
2915
~lue6b7
1.867
GeaT2
~2.757
3.0:5
2C. 397

<
SXL
5K

SXL
5X

SXL
SX

SKL

SXL
Sx

SAL
5x

SXL
5X

SXL
5X

SXL

sSX

SXL
Sx

SxL
SX

SXL
5X

SxiL

SK

SXL
SX

H

Ce 27T
O 484
lo622
0332
D428
le €312
Vo322
Osa12
1510
0« 298
Q=382
12450
Oe214
0+ 275
1316

Ga J85
Ne 494
le639
0395
Ce 597
1s 680
Qe361
Q863
1.589
Qp 344
Os841
le 558
Le 057
14408
4:081

Je291
0.373
1,453
0. 234
0,428
14535
oez22
Dedal3
1aSt1
04313
LY}
1¢ 494
0. 447
0e573
LeT74



SSCTIUR L PUS ITEON NO. CIRST YEAH. LAST YEAR. WAP,
113 2% 13358 1973 163.7
DURATICN IN MINUTESs TOTALS FUR RETURN PLRIJD IN MY/hFae
! 2 YEARS. Y YEAKSa 12 YEAHKS. 20 YEARS.
13 Se O 1349 lost Pia.1
20 1Z2.0 17.9 Z21a4 26«8
L1 135 13.9 257 37«9
63 1443 21la8 23e7 37.5
1440 Z22a9 37«9 SZey T2+
SECT iCN NI POSITIJUN NO. FIRST YEAHS. LAST YEAR MAP,
127 485 1957 1909 a52 .86
DURATEICHN IN MiNUTES. TOTALS FUR RETURN PERIUJU IN HM/HFR.
2 YEARGS. 5 YEARSe 10 YF AHSe 270 YEARS.
15 l14ae8 233 25eb 31.9
30 168.7 24.8 2949 35.R8
ﬂﬁ 2C+ 3 2Oy 1.8 37."
50 2+ 3 28a1 33.7 4Q0a2
1440 4543 S8.2 oTe7 . TBe 4
SECT 10N HO. POSITIUN NOe FIRST YEARS LAST YEARS MAP .
134 ars 1957 1970 2139
DURATICN kN MENUTES. TOTALS FOR RETJRN PERIID [N MM/HR.
2 YFAFS. 3 YEARS. 10 YEARS. 20 YEARSa
13 3.7 Hats 2 2.8
RI:] S« 8 a8 1249 17«5
45 Te3 1106 137 21«1
60 8.0 126 169 2248
1350 23s1 EL-P] 4943 €9 3

4.7

57 YEARS,

SC YEAGQS.

50 YEARS.

NAMD,

FRASEABURG

100 YEAKS.
2R W& o0 A
ME AN XL
MEANK

35.8 LR ] A
HMEANXL
MEANX

494 a7 et A
MEANXL
MEANX

bHael A
HEANXL
MEANX
110.3 1o9Cah A
MEANXL

WE AN

NAME,

UMTATA

100 YEAHS,
42.8 - 52e4 A
MEAR XL

ME ANX

4542

474l

5004 C59.7 A
MEANXL
MEANX

4.6 109a0 A
MEARXL

MEANX

NAME.

CALVYINIA

10O YEARSe
1645 20ed A
MEANXL
MEANX

2640 3449 A
MEANXL

WE ANX

40.7 A
MHE AN XL

ME AN

32,5 42e9 A
MEAN XL
MEANX

94,8 12543 A
HE4NXL

MEANX

~zeQ72
Z2+2061
Geba?
—2.371
24550
LZe DL
~2475
2.673
las4A9
~2e35206
2739
1S+474
24967
3224
25sl28

154675
-2.925
3,062
21,374
—3.971
3.111
224408
~3.750
A.877

4242640

ke 236
le4n8
44339

~tabQ9
1.853
Ge3TY

~1+945%5
24079
Te93
=-1e936
Zal€S
Ea713

—2+993

3e223

£2e113

SXL
Sx
[
LXL
ax

SXL

ax

S5XL
SX

SXL

SK

SXL
SX

SXL
5X

SxL

5x

SaL
SX

SXL

ax

BXL
55X
C
SXL

5%

SxL

Qe 206
72392
12480
Ca 250
Jas 321
1« 378
2237
Oe 303
la 356
Qe243
O0s 3212
le 366
0.263
Qs 200
14267

Q+a52
Ge 380
1« 786
Cea22

Ve S41

1-TL?
Qs 805
0. 519
1. 580
Qe 395
De 508
Lags2"’
Tea00Q
Ds5S12
1e £AF



SECT[CN N.Je

POSITIUN NO FIRST YEAR. LAST YEAR. wap, NAME .
142 50 1961 1976 Ja9. GRCOTFUNTEIN
DURATICN N MINUTES. TAOTALS FOR ACTUAM #cnIdD [ MHMAHE,
2 YE AR Se 5 YLARS YEARSe 27 YFARS., S50 YEARS. 100
15 9.2 P 1d.2 23.6 33.0
39 13.7 20.a 205 3440 a7e1
a5 1Sed 22.7 2343 I7.0 515
40 1602 23.4 0. .o 3.4
1860 33.3 48,3 6148 T8, 106e 64
SECT IO~ NOs PUSITEON NI, FIRST YEaRs LAST YEAF. mAD, NAMEZ,
17¢ 28 1953 1970 2H7. 4 NE AAR
DURATICN IN MINUTES. TOTALS FDR KCTRN AERIDS IN MM/ HR.
2 YEARS. 5 YEAHSs 10 YEAKS. 26 YEARS, S0 YEAWS, 109
1s teea 14,9 1343 2304 1.6
LT 1846 205 2547 3.9 42,2
%] 17.1 235ad 2340 ELYE: 47,4
69 1806 2549 2.2 9.3 5243
1400 32.a 43.8 5344 Gash B2e7
SECY ION N3 PAOSITION N3, FIRST YEARa LAST YEAR. MR, NauE,
180 722 19583 1970 6807 KCKSTAD
DURATILN N MINUTES . TQTI’LS FOR RETURN PERIL:ILD IN MM/HFR,.
2 YEARSe 5 YEAKSe 17 YEARSe 20 YEARSes S0 YEARS, 500
18 21e6 375 539 764 f iz
;
30 33.0 54,8 T6e2 1050 i 185349
Y] 37.1 blel 85e1 116.8 i 17Ee2
i
50 38.8 63.5 881 120.6 18049
1840 63,32 124409 1931 29%5.8 5t3.7

4.8

TEARS,
N2e 4 A
MZ AMYL
MEAMNX
200 A
MZANXL
MEANX
Hhed A
MEANXL
MEANX
0T 85 A
MEAMNXL
MEANX
13343 A
HEANXL
HEANX

YEARS
3% 3 A
HE AN XL
MEANX
SZ2et A
MEAMNAL
ME ANX
5045 A
MF AN XL
MEANX
e 2 A
MEAN XL
ME A NK
PO el Y
MEANXL

MEAMNX

YEAKSS

I 16H.5 A

ME AN XL

HEANK

; 215087 A

MEANXL

ME NN

2397 A
MTANKL
MEANX

2452 A
MEANXL

WME ANX

7768 A

MEANXL

ME A NX

144784
-z2e009
2u800
166549
—2et.03
2,607
174415
~34334
3.574

35.651

-24231
Zed412
114155
-2e567
2.741
15509
~ze?34
2,502
18.208
~2.813
2.582
15733
=3.382
2,£34

34.276

22894
Jel TS

. 232.548

=34 3232
32590
2Cs 233
-Z24abl
2. 7006
40+581
-2s499
3. 750
42518
~3a920
40272
71.4890

SXL
5x

SXL

33X

SXL
SX

SXL
5X

SXL
5X

SXL

55X

SXL
SK

FXL

5K

SXL

Sx -

SAL

X

SxL
5%

SAL
5X

SXL
sX

SAL

5X

SXL
SX

Ca2&0
NadE2
1.587
0.348
Neda?
Es563
Cudal
Net38
1.549
Cs237
04432
1a541

Je329
2,422
1.524

0313
Cesql2
1. 494
0+ 301
Ge 387
1ed72
Ge290
Qe 272
tea51
Qe293
2+ 376
14456
Ge265

"Ge 240

1a404

Js485
D« £22
1,263
Qe 4485
D570
1. 769
Nedal
Oe 565
Ie 760
Ted3b
Oe2h9
1. 748
eS8 2
Qs 750
2+12386



SECTIGN NO.
214 636

DURATICN IN MINUTES.

15

32

a5

60

1440

SECT [ON NOe
229 550
DURATICN TH MINUTES.

13

g

as,

60

1840

SECT ION ND,
212 aa
DURATION IN RINUTES.

15

E]:]

50

1440

PUSIiTIUON NOe

POSITIUN ™NOe

POSITION Nig

FINST YEAR, LAST YEAR s MAF .
1956 1979
TOTALS FOR RETURN PEHIJD IN MM/HE.

? YEARS. 5 YEARS a 13 YEAKS, 20 YEARS,
5.6 1042 150 2149
7.3 130 1370 273
BeZ 1o .4 2049 2G.R
8.9 Edsb 2245 J2.t

23.5 als2 S99 85.8
FIRST YEAR. LAST YEAR. AP,
1957 1970
TOTALS FOR HCTURN PERIGD IN MM/AHE,

2 YEARS. 5 YEARS, 10 YEAKS, 2N YEFARS,.
12. € 17.8 22.3 27.7
1Ba9 25e4 30.9 37.3
21a6 286 3845 4ts3
22.6 3a2 365 4329
45.3 6242 769 Faal

FIRST YEAR. LAST YEAR . MAR,
1956 1969
TOTALS FOR RETURN PERIOD IN MM/HE,

2 YFARSs & YEARS. 13 YEARS. 29 YEARS.
15« 6 29.3 2441 2844
2149 28.9 3448 41.5
24.3 33.2 4048 49,7
25286 3547 LYY 5449
Sae 3 749 101.C 12A.1

4.9

16149

42972

599.7

NAME o

1 KIZEPR

50 YEARGSs
35.7

4346

AT« 2

SCaB

1362

NAME .

100 YEAKSa

2! e4 A
MEANMXL
MEANX

62al A
HEANXL
NMEANX

[-1-T'0rs A
MEAMNXL
MEAMNX

Tleo A
MEANXL
MEANX

19341 A
ME AN XL

MEANX

FOURESMITH

50 YEARS.
Jbe 8

475

£2el

S5a.7

1223

NAMYME «

WEFENER

S50 YEARSe

5.1

£2.1

£3e2

722

174.2

100 YEARSs

45 44 A
MEANXL
MEANX

ST.0 A
MEANXL
MEANX

62ed A
MEANXL
MEANX

obes A
ME AM XL

ME ANX

latled A
MEAN XL

wEANX

100 YEARS.
alez A
MEANXL
MEANX

Sla3 A
MEANXL
HEANX

7749 A
MEANXL
MEANX

BHe T A
ME AN XL

ME ANX

2i9 .4 A
ME AN X1

MEANX

—1.535
1« 837
Ee 275

~1eH37
2099
B4155

«le928
22211
Gel125

—2«G09
24292
9.899

~2e973
J= 260

26a 053

—2+426
Za&00
13s3067
~2«844
22994
19,974
~2u 979
3.123

C22.724

—3.024
Jel71
23.833
= 3«729
J. 872

aBa0Za

—2+645
2.797
152802
—229%8
Jel139
23.080
-3.388
3e2a7
254710
=3e133
3. 3012
27,195
~3.873
A4 064

58.185

SXL
Sx

SuL
5%

SXL

SXi

5K

SxXL
Sx

SXL
S5x

SxL

SX

SXL
5X

SXL

5X

SXL
55X

SxL
5x

SXL
5x

XL
sx

it

"

)

Ce523
CaE7C
1. 655
Oe 504
0u 647
1e519
Qs a94
Ou63a
1,885
0. 492
0531
12479
5.458
0s 639
1. 89a

Ce302
Ce 287
1473
0,261
Dy 234
14397
04248
0,320
14377
04256
0e328
1,328
Co-281
Ce 360
1o 38

Cecz2a
0. 2%
13421
0s 285
e 214
1e 345
D275
0+ 253
le 424
Qe 294
Qe 377
1.a358
0=330
Qea2)
1a527



SECTIOM HO. POSITIUN NOa FIRST YEAR. LAST YEAF « MAP o NAM,

241 50 1939 1970 105%.72 LCulS HOTHA

DURATION IN MINUTES. TCTALS FOR RETURN PERIJC IR MM/HR.

2 YEARS 5 YCARS. 10 YEARSS 20 YEARS. 50 YEARS.

1% l18.2 2uel T3a2 418 Shat

30 27T 408 S52.3 66. 8 Fied

£E- 33.9 43486 ©3s? Bls5 1l1e5

60 3A. 4 SoeS T3.0 G3.a 12343

1440 794 13448 145e1 1827 24¢.3

SECTY ION N3, POSITION NO. FIRST YEARe LAST YEARa HAP, HAME .

247 668 1956 1972 10446 PCFADDER

DURAYION IN MINUTES. TCTALS FOR RETURN PERIOD [N MM/HR.

2 YEARS, 5 YEARS. 10 YEARS. 20 YEARS. 50 YEARS.

L] Ee 1l 127 20 22.7 555

109 YEARS
7045

1158

1age0

1629

30640

109 YEAHNS

- 9342

-
A

MEAN XL
MEANX
A
MEANXL
MEANX
A
MEANXL
HEANX
A
MEARXL
ME A NX
A
MEANXL
MEANX

-

A
ME AN XL
ME ANX

30 8.9 19,5 I3.0 54,3 103.7 “<E?B.3'; A
e E AN AL
ANX
as 1040 21.7 36e1 58,0 A
, ‘ MEANXL
' “E‘:AHX
60 10.8 22.7 I7.2 5047 ioa
MESN AL
EANX
1920 21.8 s,z 48,4 6527
MEANAL
MEANX
SECT ION O PDSITION MO, FIRST YEAR. LAST YEAR. MAR, NAME.
2e1 Si6 1938 1978 560.9 BLCEMFONTEEN
DURATION IN MINUTES. TOTALS FOR AETURN PERIUD IN MM/HR.
2 YEARS. S YEARS, 10 YEARSs 20 YEARS. 50 YEAAS, 100 TEARSe
15 14,6 2043 25.2 1.0 40,5 4946 A
MEANXL
. NEANX
30 217 29.8 3646 45.0 58.5 7ia1 A
MEANXL
MEANX
a5 25.8 35,3 23,3 52.8 5841 8245 A
MEANXL
HE ANX
ey 27.8 3841 a7.0 57.a T4e3 90.2 A
MEANXL
MEANX
1440 ) 4541 5949 r2e3 86.6 109.4 13044 A
’ . MEANXL
MEANX

4.10

~zaTBZ2
229067
19430
—3.1948
Ja 393
29«744
—3.4G0
3594
3€.378
=Jde 522
J.7LO
41.22G
-44257
dedd 2
84,906

—le87E
laGu?
Ta0L1

~14936
2,330

10,338

=~2+050
Zed48

11.569
~2¢139
2+518
12.400
=22925%5
3a.170
23.807

~2.578
24745
154557
~2.976
3.137
23.042
-3.151
Je310
27376
~3.224
343684
29,392
-3.717
3.861
47.535

SXL

SXL
SX

SXL
SX

5xL

5X

SXL
Sx

SXL
5%

SXi
5x

SXL
5X

SXL
5x

SxXL

SX

S AL

Cs+220
Cedll
1«5G8H
J.328
De 433
1s5a2

- 0e237

0e432
1s 520
Qe+ 3242
De438
le550
Ca 320
O.a11
1#508

Ce €43
0e825
2.882
0.693
0.889

2¢a1s

“0+680

Cs BT2
2¢393
Qe&ST
Qe Qa2
24321
0325
QaSan
le728

Cs288
Qe 369
1s447
Q. 280
0+ 359
l1e432
0.273
0« 352
14822
CenTH
O» 257
1+ 428
Ge251
Qe 222
Ie 379



SECT 10M NO,. PUSITION NQO. FIRST YE AR LAST YEAR & HAP, NAME s

27a 34 1952 ’ 1976 44,2 ALEXANDEK DAY
DURATICN [N MINUTES. TAQTALS FOR RETURN PERIUD IN WM/HE.
2 YE ARS. 5 YZSARS. 12 YEARS. 20 YEAPS. 57 YEARS. t00 YEARSe
1t 2.8 P 5.9 7.8 11.2 1444 a
ME ANXL
MEANX
30 a.1 6.3 843 10.A 1243 19.8 A
MEANXL
MEANX
4% 48 Ted Fab 12.9 9.4 239 A
. MEANYL
MEANX
60 5.3 He2 11.C 18,6 21.0 270 A
MEANXL
: ME ANX
1440 10.1 16.9 23.8 33,0 5043 6941 A
MEANXL
MEANX
SECT 1ON NO. POSITION ND. FIRST YEAR, LAST YEAR. MAP . NAME,
290 68 1934 1576 42643 KINEERLEY

DURATICH IN MENUTES. TOTALS FOR RETUKRN PERIMN IN MMAHR.

2 YEARS 5 YEARSe 10 YEAFKS5s 20 YFARS, 50 YE AR Sa 100 YEARS.

15 i 13.9 1942 21.8 29.2 381 46,5 A
MEANKL
MEANX
EY 20.0 28.8 36.6 4641 €2.2 T7a8 A
MEANXL
. MEANX
as ] 22,9 334 az.8 5443 73.9 9341 A
MEANXL
W‘ - NMEAMX
60 z4.5 Ie2 AT 60,4 - TETA W 1esed A
MEANXL
) VEANX
1440 aa.s 8740 a7, 7846 ‘%QEQ 96.3 \\Q3§IIZ-1 A
’ ME ANXL
ME ANX
SECT EGN NO. PASITION KOe FIRST YESARa LAST YCAR. MAP. NAME,
200 483 1949 1954 780,48 LADYSMITH
DURATICN IN MINUTES, TOTALS FUH RETURN PERIOD IN MMSHf,
2 YEARSs 5 YEARS, 10 YEARSe 20 YEARS. S0 YEARS. 100 YEARSs
15 g 17. 2 24.7 31.3 - 39.3 =2.8 6549 A
: ME ANKL
MEAMX
a0 2640 3749 4847 61.9 24,5 10647 A
KEANXL
MEANX
as 4 30.0 461 61.2 80.4 11445 14941 A
‘ MEANXL
ME ANX
6c Iz.s 50T 6841 0.4 ~%.130.5 “%?\ 171.7 A
MEANXL
MEANX
1440 46.2 70.3 92.8 1214t A
MEANXL

411

ME ANX

-0a889
1115
JsC31

=ls278
12832
P Yy

~1a832
1650
S.209
~1u217
1,743
4715
=2eld9
2¢411
llatdg

~24527
ZeE91
14751
~2+4880
3+065
€1.430
—3«012
3:203
242599
—2.07T0
2a270
264316
~3a.TlC
J.842
A 6. 614

—2.T73AL
2914
16+4324
~3a134
34327
27.8a9
—~de 263
e 481
224507
- 3+336
Je 564
35.288
— 22657
2a91 1L

494953

SXL
5X

5xL

5x

SXL

5X

SXL
SX

SxL
55X

SXL
X

SXL
SX

SXE
SX

SXL
X

SXi
5%

SXL
SX

SXL
5X

SXL
5%

SXL
SX

5XL
5X

0.352
CaSG3
laE5e
Ced71
0,476
126510,
0e379
n.a86
la€25
0s 391
oes02
1a 652
Ns 453
Ca 582
1.789

0,285
Ce 366
Lo 442
Ce 320
.41
le508
0331
Oe 424
1529
CeJAT
0.a45
15061
0.218
0s 280
14323

Ce25?
0« 405
1+501
0+334
Qa4 28
14534
04379
0.486
1+ 625
%« 393
Qe 304a
1,656
Ca 370
02475
1.608



SECT JUN NJs PUSITIUN NO. FIRGT YEARS LAST YELAR . MAR o

W0 o9l 17959 1350 7Ta9.3
DURATICN IN MINUTES . TUTALS FOR RETURN PERIID IN MM/HR.
P YEARSs S YtAKS. 12 ¥YSARS. | 20 YFARS,
15 18,9 2689 ETPat 43,7
3o i 2741 378 L1 6a.a
a5 29.7 Ak S5da3 TSaa
60 31,3 470 5lab 79,9
1440 f 44,5 50.8 7409 9143
H
SECT ICN NOa POSITION NO. FIRST YEAR. LAST YEAR. MAP
57 ave 1951 1576 28649
DUAATIUN IN MIMUTE S, TCTALS FOR RETURN PERIUD IN MM/HR.
. 2 YEARS. 5 YEAHS. 16 YEARSe 20 YEARS,
15 9.2 133 1741 21.8
39 13.0 1842 22.T 2341
43 15.5 21.2 2041 31.9
50 167 2248 2840 3402
1440 . 2840 ale2 53,3 6342
SECTION NO. POSITION NO. FINST YEAR. LAST YEAKS uap,
165 398 1961 1373 59443
DURATICM IN MINUTES, TOTALS FOR RETURN PERIVJD IN MM/ME.
2 YEARSe 5 YEARS. 10 YEARSa 29 YEARS.
15 179 1841 2146 295
39 1846 2443 2949 Ja.4
a5 Zz.0 29.2 3543 i aze2
50 23.8 3045 36eC T aze
1340 a7.2 6546 1.7 1a0.8

WANT,

ESTCOURT .

5N YEARS,.

100 YEARS.

57.1 Tlal A
MEAKAL
MEANX
Bd. & 11240 A
HME AN XL
MFANX
135.2 11541 A
MEANXL
MEANX
111e5 1a3uc A
WEARXL
ME ANX
118.2 T la3e3 A
% ME AN XL
' MEANXK
NAME .
JFINGTON
59 YEARS. . 100 YEAHS.
2946 3Tes ¢ A
ME AR XL
ME AKX
269 LETY S A
MEAN XL
MEANX
6143 ‘S0.2 a
MEANXL
MEAMNX
a8l S3.4 f
ME ANXL
MEANX
93.9 119413 A
MEANXL
MEANX
NAME,
KRCCKST AD
50 YEARS. ~ 100 YEAHS.
EN T 371 A
MEARXL
MEANY
42,8 Y A
 MEANXL
HEANX
0345 a

132.2

MEANXL

WE AN

dave -
A MEANXL
MEANX

16241 A

N~ MEARXL

MEANX

—2ek24
34005
204 L 76
=3l 76
20369
25.0%4
—3e2b9
3466
224007
—~3=:312
3e520
33.770
—ZeESA
3.953
4%alab

~2e032
2.2d5
G.8328
~2.660
24630
13873
~2.636
2,757
1E. 298
“24715
2874
17.703
~3.295
3,303
An. 354

—2.£5951
24684
142642
-Z«838
26974
19561
—3«.000
Jelas
23,298
=3.087
3e214
248,888
=3aTuT
3.935
o93«148

SXL
sX

SxL
SX

SXL
sx

SxL
sSx

SXL
SX

SKL
SX
C
SaL
5K

SAL
5%

SXL

S5X

SXL

SX

SxXL

5%

SXL
Sx

SXL
8%

S5XL

Sx

SXL
SX

[0

i

H

[

i

H

L]

El

L

i

Ow

w

M

Qs 001
le 498
041335
0e 830
1537
De3SH
Deqss
1,582
0359
f.861
1+ 585
0u2TE
04353
1.4925

Ce 232
04426
1521
0,295
D378
14459
0.278
0e 257
1. 429
ne275
0e 252
1.822
0s3413
w440
te 552

G231
0a296
1.345
Ce 2386
0e 202
1.353
Co 359
Co 221
1373
0.221
0,284
1228
0.292
0,374
1s454



SECT ION NI, - PUSITIUN ND. FIRST YEAH. LAST YEAF. AP,
293 773 1997 1473 45642

DURATICH [N MINUTE S, TCTALS FOR & TJURN $PEI00 1IN MM/HE .

2 YEARS. S YZAKS. 12 YLARS. 20 YEARS,

| 13.7 1de3 2242 268
37 17.7 23.8 239 35.0
45 19+ 8 2648 2248 39,7
a0 217 299 ATa 45,73
144.0 41e9 LYY Be0 1173
SECTION NJe PUSITION NQO,. FIRST YEAR, ‘ LAST YEAP. AP,
4023 A6 1961 1970 688.7

TOTALS FOR RETURN PERIJD IN MM/HF.

DURATICN 1N MINUTES.
. 2 YT ARSa 5 YEARSs 10 YEASe 20 YEARS.

15 t3et 1645 19.2 2242
30 . 17.5 2242 239 RIS}
a8 o : 20432 2549 3dea 3944
50 21e5 277 2.7 38,4
1440 a0a4 4943 S56a2 £ 7
SECT [OM Nua PASITION NO. FIRST YEARs LAST YEAR Mac,
419 188 1950 1370 1£3.3

TOTALS FOR RETURN PER IOV [N HMM/HR«

DURATICN IN MINUTES.
2 YEARSe S YEARS. 13 YEARSs 20 YFARS,

15 849 . 15s1 2145 IGa+ 2

30 1246 2241 32a1 LR
LX) Lase 2640 3745 545
&0 15.8 2He s 1.8 50.7
1440 : L, 13.0 400 daed 17T

4.13

NAMS,

KiJRUMAR

ST YEARGa 100 YEA RS

3440 407 A
MEANXL
MEANX
44.7 o230 A
MEANXL
NEANX
5140 olaeS A
ME AN XL
MEANX
5Re3 71a8 A
MEANXL
MEANX
161ed 21143 A
MEANXL
ME ANX
NAME &
FRAKKFOAT

50 YEARS. 500 YEARS.

2£.8 35.9 ’ A
ME AR XL

MEANX

3645 4242 A
MEANXL

MEANX

4343 50e2 A
ME AN XL

MEANYX

4742 SHhe2 A
MF AN XL

MEANX

TR 847 a
MEAMNXL

ME AN X

NAME 4
K EETWAN SHOOP

59 YEARSe 100 YEAHS.
A6, 7 63eH A
MEARNXL
MEANX
7246 162e4 A
MEANXL
ME ANX
B743 1242 A
MEAKNXL
MEARX
98,2 gxqo.q A
MEANXL

HFANX
BT3.5 A
M E A XL

NEANX

~EZaE24
Z2ebB72
144468
~Ze 775
Zea 920
182056
~2. 837
3edal
204936
—2975
Ze1d9
23,370
—3a594
3.3815

45,4173

-2+5040
Zatlt
122 €85
~2«788
24908
18,314
—2+931
Je NS5
214220
—2+986
Ja115
224529
=3.635
2.T7T36

414920

—-de011
Z2+282
S+758

-2a 356
2642

14.0346

20499
2. 790

16.285

—-24570
2e 808

17a6610

-Za198
2e¥T72

15945

SXL

5x

SXL
S5x

SXL
sx

S XL

5%

SHL
SX

SXL
Sx

sXL
5X

SXL
5

SAL
5X

SXL
SA

SXL
sSx

SXL
Sx

SaL

i

1+

Cs 257
N 229
i.390
0263
Qs 347

_ 1400

04268
0e343
le4l0
04282
fa 262
1. 436
0. 282
Ce 450
le£33

08202
04259
1a29¢
0.208
Oe 260
1,305
0,214
0. 275
143186
9s223
0+ 286
14331
0175
0.224
Te251.

0«870
04 07
1.827
0e094
Ds53a

T 1.88%

0.505
Osb486
14911
CeS17
Oa6E]
{2740
G655
le 275
3.580



SECTION NI, PUSITION MO FIRST YEhke wAST YHAR . wAP,
437 134 1951 1971 . LFRP el
DURATICN IN MINUTLS . TOFALS FOR RETURA PCRII LM MM/HR.
2 YEAKSs 5 YEARS 15 YCARS. 37 YEAPS.
15 1647 2i.2 a1 28.%
39 2349 1.7 33.2 45,8
45 28,0 37.7 4549 55.5
60 2949 ade2 434 5349
1480 49,7 83,7 7541 6840
SECT ION NOUs PISITIUN NOo FIRST YEAFa LAST YEAR, AP
a4t sat 1960 1572 71842
DURATICN [N MINUTCS. TOTALS FOR RETURN PERIOD IN HMAHE.
2 YEARSe S YCARSs IC YEARS, an YEARS.
15 1643 22.2 27e2 371
30 234 3149 1943 2840
a5 270 3806 4940 Ele
&0 2947 43a7 5045 72a2
1440 51,1 T5.2 97t 12441
SECTION NJe PUSITLION NO. ° FIRST YEARe LAST YE€aR. . NAP,
476 98 1938 1976 72249
DURATEICH IN MINUTES, TOTALS FOR HETURN PERIOD N MM/HF,
2 YSARSe 5 YEARSa td YEARS. 20 YEARS.
15 163 2249 2648 3204
38 23.8 3303 4la6 S1a6
s 2Ta7 39.9 S50e7 £349
60 X 29+ 6 a2en 5441 sa,1
1880 5448 T5e3 333 4.6

4.14

NAME o

POTCHFF STHLLY

50 YEARSW 100 YZAHS.
3.1 40.7 A
ME AR AL
NEANX
5747 69.7 A
ME&RXL
ME AN
T.9 EETS A
HMEANXL
MEANX
7541 9041 A
MEANXL
MEARX
107.9 120,7 A
MEANXL
MEARX
NAME »
STARDERT AN
5 YEARS, 100 YEARS
L azeT S1.7 0 - A
MEARXL
MEANX
£2s1 793 A
MEANXL
MEANX
az.9 1G3s4 A
ME ANXL
REANX
39e2 12544 A
MEANXL
ME A X
170.5 2i6a2 A
MEANXL
MEANX
n o
HAME, -
JAN SMUTS
S0 YEARS. 106 YEARSs
41.a a9 .7 A
o MEANXL
MEANX
&8s 0 8le8 A
MEANXL
HEANX
[X-P1 16T 8 A
MEANXL
MEANX
a7 1lden A
' MEANXL
NEANX
14546 1820 A
HMEANAL
MEARNX

-2+ 740
2a461
[ Y:F
-3.083
3.227
Z2%e 201
~3,236
3. 388
294604
-3d.303
Ja 453
31603
— 3826
3,953
5240739

-2.488
ZaEat
17, 221
-3, 049
34209
244753
~3e17H
3. 262
234813
-3.267
I.464
31.985

-3.809

4,006

542928

—Za697
2.84%9
17271
—3.059
3a230
250291

~3«204 -

3.3489
ESu647
~3.272

34436
31.735
—2.8492

q.057
57817

SXL
SX

SXL

5x

SXL
5%

SXL
SX

SXiL

5x

SxXL

SX

SxL
SX

SXL

S5x

SXL

- 5X

SXL
S5X

SAL
SX

SXL
SX

SXL
5%

SXL

5x

SXL

SX

"

[

0.218
0269
te 309
0.249
Ce320
1. 377
De263
0x337
le a00
Ca 269
0c 334
1aldS7
ce2i9.
0. 283
1e324

0.271
Co351
1.420
0.276
04355
1426
0318
04407
1,503
Gy 341
0ed:37
1.5a8
c.3a1
osa3t
1e548

Qe2&2

Cu 237
14401
04294
0,282
1o 465
0,322
04411
1+ 5G9
e 319
0. 410
12506
0.296
04357
10443



SECT[ON Nl.
4TE

DURATICN

15

39

&0

14480

SECT ION NOw
480
DURATICN IN MINUTES.

1=

39

45

&9

t3a 0

SECT ION NO.
533
DURATICN

30

a5

50

1449

POSITIUN HNOa

FIRST YEA-.

TOTALS F
2 YO AFS.

154

Phe &

2842

473

1363

FIRST YFARe

2 YFARS.

16 A

22.9

26a7

2%+ 3

485

196l

FIRST YEAR.

2 YEARS.

ZleS

2945

3.3

EL T

1958

LAST ¥CAD. ap, NAME,
1971 Te7.% JETHAL

OR RETURN PERIID In MM/HR.

TEAHS, 19 YZARS. 2" YEARS. 50 YEARSS
2148 2745 a7 45,7
312 EETY 47e 8 £2.7
37Tal LY} 57e1 751
8.8 at.9 5.6 TE.2
653 9044 99,1 12941

LAST YEAR. MAP, NAME.
1371 TRTST CAFCLINA
TOTALS FOR RETURN PERIQD IN MM/FFR.

YEAHS. 10 YEAR S 240 YEARS. 59 YEARS.
20s1 2340 26e1 0.9
36.a 37.5 45,3 578
30.2 49,5 60,8 Ele7

;
i i
4t e8 52.7 i 65.8 i ET.7
& 5
; | ~.
i H ]
5940 67 .2 1 76a1 . 8Y%.4 E
i
LAST YEAFR» HAP, NAME.
1365 56142 MAFEK ING
TOTALS FOR RETURN PERIUD IN MMsHF.

YEARA Se YEAR . 20 YEAFRS. 50 YEARS.
30,40 3744 LY ECaT
3845 4548 Sae2 673
44 4 4 53ea 64,3 21.3
a8 2 59.4 T3 A3 3
705 98.4 129,49 14547

S0s1

418

100 YEAAL.

5540 A
ME AN XL
HEANX

TEe A A
MEANXL
MEANX

H2e2 A
MEANXL
MEANX

9Za7 A
ME ANXL
MEANX

19748 A
MEANXL

ME AN X

100 YEAHS.

5.0 A
MEANXL
MEARX

=120 A
MEANXL

FEANX

1021.8 A

MEANXL
MEANX
10ta? A
MEANXL
MEANX

L 13249 A

ME ANXL
MEANX.

100 YEARS.

Téaes A

MEANNL

ME A M X

TOe2 A
HEANXL
MEANX

9T A
MEANXL
MEAKNX

10%6.9 A
MEANXL
MEANX

17%a49 A
MEARNXL
MEANX

~2ab 2D
2797
1Ca402
~34023
2et71
23,839
~3a173
3a343
284293
-3« 2386
3328
294914
—3.733
1917
5Ce229

~Z.730
2.83a
17009
-3.935
2,186
24.198
-3.170
34352
2Es So4
-3.272
3.450
ZlaaG94
~3.4818
3.918
50.285

“~Ze9c2
Ja131
ZZ2e907
-3+.3C0
3.a34
21015
~2a413
24559
A5« 134
—3.4390
Jen38
3b.023
~34803
2eBTT

£3.353

SaL
Sx

EXL

5%

SXL

5%

5XL

SXL

X

SXL

SX

Naineg
Qe 395
1+ 484
0rz91
0,273
1,452
Da294
Ce 37T
la 457
e 28L
0. 361
la 424
Qe 284
Ds 364
le419

te 179
2. 230
1,259
0o 282
0, 334
Lv399
g.316
04 405
1506
0e308
0. 395
1s 484
0,173
0.222
1. 249

0e253
64376
bes56
0233
0e 299
1.348
0e252
0,324
1.382
D.257
04220
1e390
0. 302
0,387
1,473



4.16

SECT ICKh M. PUSITILN NO. FIRST YEAe LAST YEAR. MAP,
€13 405 1934 1370 Tural
DURA TICN [N MINUTES, TOTALS FOk RET IRM PIHIJD I[N MM/HR.
* YEARS. S YEAHRS. 12 YEAdS. 2¢ YFARS.
15 16e & 253 25el 2a.a
32 2aal 3iel jbed 43,2
45 27.9 36,0 43.5 51.6
50 3le0 al w0 494 5941
1aa 3 58.9 ToeS 1.0 10745
" SECT IGKh NOw PUSITIUN NDe FIRST YEARe LAST YEAR. MAP .,
£55 837 1981 1371 TT6a7
DURATICN N HINUTES . TOTALS FOR KRETURN PERIOD IN MM/ HE.
? YEARS. 5 YEARSe 12 YEARS. 20 YEARSG.
15 . 2146 2Hel - 3545
3a J2s 4 LYY GheC £5.7
ag ; 35.8 4Ba5 59,2 Ti.7
60 ¢ 38.7 Sled E2a7 756
1340 59.3 70.8 76 AS.7
SECT 1IN Nuae POSITIUN NOa FERST YEARa LAST ¥SAR. WAP,
S6E , 817 196C 1971 LBCaC
DURATIEN IN MiNUTES. TOTA FOR RETURN PERIGOD IN MM/HR.
2 YEARSa S YEARSe 19 YEARGs 29 YEARS,
15 9eS 1247 1545 rE.7
3o 11.6 166 21<C 26ea
a5 13.5 2043 20e3 Ta,3
650 18,9 2246 2949 39.1
1440 25.13 3BeG Slet 68. 8

NAMI,

PRETORLA

S YEARS.

1CGT YEArDe

.2 ~222 A
ME AN
MEANK
5343 ©2ed A
MEANXL
ME AN
G4ea 7549 a
MEAMN XL
ME ANX
7643 B8.3 A
MEANXL
MEANX
123.3 15647 A
MEANXL
HEANX
NAME .,
NELSFRUIT
53 YEARS. 100 YEARS.
49,0 57 a5 A
ME AN XL
MEANX
B4.6 102, 2 A
MEANXL
ME ANX
2. :.' 11G+H A
MEANXL
H ME ANX
95.7 g 114 .4 A
i_ ME ANXL
MEANK
10249 1148 A
ME AN XL
MEANX
NAME ,
MARIENTAL
53 YEARSe 100 YEARS

23.8 28s6 A
ME ANXL
wEANX
5.3 A8.0 'y
HEANXL
MEANX
47.9 &145 A
MEAMNXL
MEANX
53542 T1.6 A
HMFE AN XL
ME ANX
G7et 12627 A
MEANXL
MEANX

u

[

1t

—Z«727
Ze55
17308
—Z.101
32230
254279
~3s+ 241
2377
23.291
-3+343
3e086
3246806
=3e991
AwlZa

Li1+800

-2.990
34123
z2a 724
«3,379
2.536
354314
~3s481
Ja €35
374893
-3.563
£ 20
40,976
~4eG2E
4si16
€re3L7

22 150
2« 3201
Fe3de

-2« 340
2e521

12442

-~2e872
2e 6T

14.56A

~2«562
2+ TTT

los 007

~3.087%
3.3C9

27+ 367

C
SXL
5%

SXL
X

5XL
Sx

SXAL
5x

SXL
SX

sSxL
S5X

SXL
5X

S5XL

5X

SKL

5X

SaAL
5%

S XL
SX

Sxn
SX

XL
X

SXL

SX

SxL

5x

i

ce221
32483
1e327
G224
0,288
14333
0wza7
0.2304
1.355
Coza?
Cy217
10373
Ca231
Ca257
Le 245

Naz31
0,296
10345
Ge 271
0, 348
14217
Ge267
0 342
1,408
e 256
0. 228
1,338
0s156
Ca200
le221

9,261
Cs335
le 368
0.314
Dea03
1.A96
Ca32358
94459
14582
Ga371
Ged?76
1.610
9,381
s 489
1e 630



SFCTIUN dda HFLUSITIJON Aia FIRGT Yiih~e La3T Y ZIaRa WMAD,
EE PR 1%47 1272 LAt a2
PDURATIZN IN MINUTL 5. TOTAL S Fk HETUKN PELL XD I FU/HR,
? YT ARS. 2 YAt 12 Y ZaRSa At YEARS.
- 168 2aal2 314 ACaF
12 23.1 d2a 4ol ETws
4% 27+3 4Gt adats H5e D
62 I3 3 Ak gty s3e D THal
1440 6.7 9 Yehi 174.2 125.2

SECTIIN Nl PUOSITIAN KNI, FIRST YEAH. LAST YEAR. MAP o
=94 550 1950 15865 617.0
DURATICN IN MINUTES2. TOTALS #0OR RETURM PIZHIOD IN ¥W/HR,
P YEAR fy 5 YCARSe 13 ¥iArSe 51 YEARS.
15 170 210 2547 Ic. 2
EL) ELTS 27ea 4.z TP
as i 27.9 34,2 1742 4146
50 30406 Inal 1940 az.?
1440 46a 3 EETeS 22e3 7 et
2
SECTION No. PASITIUN NJe FIRST YiiAH,. LAST YEAR . Hap,
677 802 1939 L )7n 545, ¢
DURATICN IN MINUTES. TUTALS FOK HE TURH PSERIGD IN WH/HR.
7 YEARS. 5 YEARS. 10 YEARS. A0 YEARS.
H 16,1 2245 2da2 5.0
10 T o23.8 33.1 alael 5Pe 5
as Z26a5 3b.a 82,2 5541
62 27.9 9.4 4848 [X
1640 as.1 632 Fdad Q8,0

417

TNAMI.
TAWCIHUA

L YEARS. 142 YEAK e

Thay Py T A
MEANXL
HEANX
734 Fre2 A
MEANXL
MEANX
icel r“l.djuj a
ME AR XL
wEANX
13742 138.5 A
MF AN XL
NEANK
Ti%+5H 133> A
3 MEANKL
NEARX
NAMZ .
CRELY

G YEARS. 109 YEAKS.

7.1 alal L]

MEARXL

>

MEANX

A6a G A

o
L.
.

MEANXL
MEANX
4Bed 9384 A

ME ANAL

e WO

MEANX

492 Da a3 A

H
A} ME AN XL

HME ANX

B2el 3249 a

MEAN XL

WE AKX,

NAME

PIETERSERG

57 YEARGS, 160 Y Artse

L2 5749 A
MEANXL
MEARK

CLTRE 82 A
MEANXL
MEAMNX

Tle& aTe2 A
ME ARXL
MEANX

YT w3 A
MEANXL
MEANX
123.3 157w 3 A
MEANXL

MEANX

Weoot

—zaFTo
2872
17sE05
=3e T3
Fel2dr
ERETL
~Tal¥S
3341
EGe G2
= 3e2a3
24455
I1.050
—-2a22%
e TI9

40.832

—Ze7532

2eE79

17832

-3.113
3e221
2Be052
-3.272
3e 361
29.813
- 324348
3.42%
30+940
-3.775
2ed09

472840

2507
Z2.839
17105
=3edbb
3.232
&fe 334
~2a173
de330
284095
-3.221
JeA92
29727
~JeHF%
22871

47TeF9b

SXL

5K

SXL

5K

IAL
SX

XL

LA
SX

SXL
5x

SXL

Sx

SXL

X

sX1

2.4

Tezal
Ned4 ZE
1.549
Jedle
Csa30
l.c28
Ceise
Deas?
le 575
Qs 257
Cea7l
1e%501
PER--N)
let12
A D4l

Cei%S
Qs ZBa
14456
0,289
ta370
1,448
D.282
D.361
14435
De296
G 2530
1l+362
n.2%8
0s302

l1ed66



SECTICh NJs
115

QURA TICHN IN MINUTCz .

i5

30

45

1440

S5ECT ICw NJa
TaL

DURATION [N MINUTE Se

t5°

3%

&5

50

1440

SECTICH MO
784
DURATICN IN MINUTES,

is

39

43

&9

1440

are

PaS 1T IuN NO

158

a3

PUSITILN WO,

TCTALS FOR
2 YEARS.

léd,p

Zlea

26«0

28. 6

2 YT AlSe

$32a3

1940

215

P2s b

34.5

POSITEION ND.

2 YEAR Se

12,2

20.0

2l1a5

2245

FIRST YHEAR, LAST YHaR, waD,
1359 1972 afA,1
AETURN PIREI TN MMAHR,
S YEAKRSS 19 YEARGS 29 YEAT G,
192 22s9 2E.G
290 35.5 4341
354 437 Tle3
42a2 S3e4 GEWR
&7l 93a1 t22a.0
FIRST YZAH. LAST YEAR. HAP.
1956 1370 3673
TOTALS FOR RETURN PZRIOD IN MM/HRa
5 YEaR3S5e 10 YEARS. 20 YEARS.
204 2T+1 3545
J0.2 4lal 59+ 3
35.4 . hTe2 575
37s0 527 T2a7
57 ed 305 {Iled
FIRST YEAR, LAST YEAR. MAPR .
1967 1970 3890.0
TOTALS FUR RETURN PERIND [N MM/HE.
S5 YEARGs 1D YEARS 27 YEARSe
ISes 172 166
23e5 2B.2 2940
2547 28.48 3202
266 29T ERPR
5045 i 2led T2.9

A7+ 6

418

NAMZ »

HMARNITZ

TY YT ARS.

33.4

G+ 8

NAME o

A INOFOEK

50 YEARSa

30.5

B1.0

171.8

112.4

1696

NAMS

100 YEARS.
J9e2 A
HE Ah XL
ME A NX
6Lt A
MEANXL
MEANX
8.4 L
MEANXL
MEANX
111.3 A
HEARXL,
ME ANX
toZed A
HEANXL

MEANX

109 YEARS,

[ | A
MEARXL
HEANK

107 .8 A
HEANXL
MEANK

13844 A
MEANXL
MEANX

15140 A
MEAMNL
MEANX

2323 A
MEANIAL

MEANX

4 € STRYDOM

50, YEARS,

216

331

7.2

8.9

9ea2

100 YEARDS
’ 23¢9 A
MEARXL
ME ANX
3045 A
MEANXL
MEANX
alan A
ME ANXL
HEANX
d2e2 A
MEANXL
MEANX
112a%9 A
MEANXL
HEANX

—ZaCCT
2745
15« 492
~2+964
2ell®
22+033
-3. 158
2317
27571
22273
34354
Ikst14
~3.779
39432
S1a3591

—Ze448
2+ 066
144360
~24795
3e031
20a724
-2090%5
.t 60
23.55%
=20 956
3e214
24,884
-3,375
1.635
37.891

“Fat22
2a6i2
13.629
~2e46
3.028
20650
~ZeD 1%
Z2«10J3
£24255
~34057
3143
23a167
=3 531
Je 601
330697

<
SXL
5x

XL

SX

SxL

SXL
X

SXL
5x

SAL
5x

SKL
5X

Sxi
5K

SXL
5K

SXL
X

SXL
SX

0e37E
0. 485
1e624
Cad10Q
0.526
1e492
04440
N, 564
1. 756
Da 344
02575
e 777
0s 51
34578
1+783

Ce139
2+178
14195
Oel42
2. 182
1s199
0-154
Ce 158
1a 219
0a.149
Gel51
1210
Ce260
84343
1.356



SECT ION NJ. PUSITION N3 FIEsST YEAR. LAST YEAF. AP, NAME,
ray a3a 1 960 1371 I5"a" GCEAEIS
DLRATICN IN MENUTE Se TCTALS FOR BCTURN PERIND IN MM/HE,
2 YEARS. B YEARGS. t5 YR AR . 20 YEAF S, 50 YZAAS. 109
is 11.5 1344 1647 19e2 2241
33 15.6 19.4 23.2 27.0 32.9
a5 1841 23.2 27.4 3z.e i9.3
60 1944 251 29.8 3541 a3,a
1440 35.0 T a3,.7 5047 5844 L]
SECT ION NJe PUSITION MO FIRST TEARS. LAST YEAR, i'l:lp-. NAME &
E10 1956 1965 312.2 MESS INA
DURATICN IN WMINUTES. TATALS FOR RETURN PERIND I[N MM/HF.
: 2 YEAR Sas 5 YEARSe YEARSS ?0 YEARS. 50 YEARS.
[ 1849 2546 31.3 EEPS 49,0
30 26.6 376 a7.2 58.8 7841
a5 31.5 4640 " 59,1 - 75.2 102.6
60 34.9 5243 077 a7.1 129.8
1440 S54.6 33.6 11043 148,13 29¢.3
SECT IOn Nd. POSITIUN Nl FIRST YEAR. LAST YZARS MAP, NAME , -
561 1960 1969 4C5.8 ouTIn
DURATICN IN MINUTES. TOTALS FOR RETURN PERIUD IN MM/HF.
2 YEARSe 5 YEARS. YEARSe 20 YEARSs 50 YEARS. 160
15 13.8 1740 19,5 2243 €.t
30 1846 23.9 281 32.9 4044
as 2241 2845 33.7 9.6 48.8
60 23.2 30.7 6.9 44,0 5543
1480 37.0 50.1 60e 9 73.3 5343

4.19

YEARSS
20un A
MEANXL
MEANK
382 L]
ME AN XL
MEANX
4544 a
MEANXE
MFANX
S0e A
MEANXL
MEAMNX
405 A
MEAMXL

MEANX

120 YEARS,

292 A
ME ANXL
MEANX

Foen A
MEAMNXL

HE ANX

129 460 A
MEAN XL,

ME ANX

154 24 T
MEANXL
MEANX

2682 A
MEANAL

MFEANX

YEARSS
30.3 A
ME AR XL
MEANX
4T.0 A

MEANXL

MEAMNX

57«0 A
MEANXL
MEANK

==Y A
MEAN XL
ME A MNX

1117 A
MEANXL
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Qel93
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1as32
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Table 5

Variation of standard deviation with duration

Station no. Standard deviation (log. units)
15-minute 60-minute |1440-minute average
21/178 0,294 0,345 0,270 0,303
59/572 0,486 0,485 0,468 | 0,479
241/50 0,413 0,436 0,410 | 0,420
261/516 0,366 0,358 0,328 0,351
290/68 0,365 0,445 0,280 i 0,363
476/398 0,338 0,410 0,370 N 0,372
513/405 0,286 0,325 0,292 . 0,301
677/802 0,385 0,380 0,385 § 0,383
Average 0,366' 0,394 10,350 f 0,371




APPENDIX A LIST NF POINT RAINFALL DATA




SECT LON NI
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SFCY ICK NC. HOSTTION Y. FIRST YEAH. LAST YEAR. WAL, MAYE.

21 178 1933 1370 SEC.7 L OF WALAN

YEAR - 1= FIN. 3C FINs 45 MINa. 60 MIN. 1440 MIN,
1533 1962 cTak 30.5 32.2 “B e
1639 8.1 S S 11.2 3449
1540 11.2 1547 17e 19.0 4146
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1575 105 1820 2306 26al 5046
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i%68
1969
1570

15 MINe
43
245
50
el
el
3e S
3.4
45
3e3
Sal
3.0
240

2.0

SECT [On Nda

112
YEAR ¢
1<58
1559
1540
1561
1562
1963
1554
19585
1966
15E7
1568
1669
1672

15 MINe
a8
20«0

£.8
1248
3.5
20
1la0
1240
BaeS
9= 7
Ga?
125
7ol

L4l
30 NN
A0aC
&FeY
Bel
Py
baf
.2
1£.0
125
1540
11a7
23.2
Ta%
iSel
l1aad
ile8
2345
13: 4
3aa 3
Da2
Tu2
1420
AT7e B
1i+9
12,7
11k
Bel
Tel
1040
a0
1200

S5e5

asn
3C MINe
5s3
3.0
90
lle5
5.0
Qa5
Sad
720
3.0
Be 5
35
225
4a5

25
30 MiNe
134
25: 9
e B
20a0
el
1T 8
1le5
10s0
Bab
124
10.2
23.0

S0

POSITI N KNla

45 MINs
3IC .5
3.5

Bs4
743
Teta
155
1843
1447
i7.ea
13.8
23an
R
153
177
127
255
152
14.85
Fe
7.9
1642
453
13.3
1640
11+8
tla2
Fal
11.5
GeS
1540
G5

POSITION K]

45 MIN.
Se8
Fe5
115
125
Gl
G20
HeS
Tal
345
8.0
43
38
6.0

POSITION HOa.

45 MINa
14.0
200
12«3
24073

€aG
Zde8
1241
18 .0
Ba7
12.7
12.0
213

1.8

FIRST YilArta
HEED
BT MIH.

34.5
3361

9a 2

a9

Te%
15e 3
13«3
1543
i7.6
157
23.7
11.3
15 2
19 G
tEsl
R2He 3
15.2
s 3
1167

545
1a.¢7
490
15.1
1643
12.9
il1s58
1046
12.0

8.0
1640
sl

FIRST YEARS.

1958
60 MENa
Ge0
LeC
E2,0
13.90
Te O
Tal
7«0
765
LoD
GeD
540
3el

Ga 5

F1RS5T YEARS

1958
G0 MINe
1446
3iet
1446
2955
6410
296
i2a1
195
B.8
127
130G
2t 3

115

A6

LAST YiZAR s
1373
1440 HIHa
373
35e G
13.2
1440
110
173
310
2443
24D
329
49 3
233
34, 5
309
9.2
I3l
2834+ 3
4105
4453
1925
23s2
581
Zlen
3la.2

368.2

LAST YEAR s
1579
4320 MiNe
1540
1242
4045
434
22,0
200
3743
1243
5.7
20,0
1903
Ta55

1720

LAST YEAR«
1570
1440 MiIN.
23e9
23a0
20al
Elad
Bed
44435
4.3
3140
=]
230
28 40
31a.0
295

MAE, NAME
23043
AP, NAME o
14N, L
WAP, NAME o

16E+7

EEAUFDRT wEST

VREDCEND AL

FRASERIURG



SECTICK NO. POSITION Nl FIRST YEAR, LAST YEAR. MAP . KANE o

127 ) 435 1957 1968 652,46 UMTATA

YEAR « 15 MINg 30 FIMNe 45 MiNg 60 MINS l4al MINg

1557 8.9 i4e5 192 23.0 5445

1553 7.5 1162 1a.4 15 53 5led

1959 21.5 22.5 2549 . 270 47,2

1560 1248 1540 21.9 24,0 38,7

1561 22,0 27.0 0.2 32.5 BT o5

1562 16,0 2048 2140 21+2 35.4

1963 1940 2840 20.0 3240 5749

1964 229 22.5 23.0 23,1 513 2

1ses 13es 171 1749 1841 5248

1566 1246 143 1445 15.0 6a.5

1967 32.4 944 2.4 4245 4642

1568 1240 1740 17.6 17.6 2745

1549 12.3 1549 1549 1549 3745

SECTIOM NC. POSITIGN NCa FIRST YEAR. LAST YEAR » MAP, NAMEs
134 278 1957 1570 . 212.8 CALVIKTA

YEAR . 15 NEIN. 30 MIN, 45 MIN. &0 MIN. 1440 MIN.

1557 240 4.0 Se0 Sa3 2348

1558 4.5 6ad Tl 743 2440

1959 . 3.0 5.0 7.0 845 3540

1960 Te5 13.5 110 11s0 13.0

1561 1045 2045 2445 27.2 T9e3

1662 2.9 3e4 a7 5.4 20.0.

1963 945 1044 1446 14,4 21.8

1964 Sed €e0 645 T 7.8 22.4

1565 2.0 35 540 Se1 2845

1566 2.0 2.5 1.0 3.5 105

1667 740 8e5 11.0 12,5 a4e5

1568 4.0 840 19.5 12.0 37 e

1569 fe8 FeB 11.2 11.8 2640

1970 2.9 545 7% Te5 1245

SECTICK NCo POSITIGN RO, FIRST YEAR. LAST YEAR. uAP, NAME.
145 59 1961 | 1576 339.9 GFCLCTFONTEILN

YEAR » 15 MIN. 30 MINs 45 WINe 60 MINa 144D MIiMNe

1561 3.3 5.7 6.4 6.9 31,0

1962 547 6e5 7.2 Tat 1743

1563 13aa 1741 19.9 2341 50.8

1964 9.3 15.6 20.5 22.7 4745

1965 15.8 1840 2241 2246 3.4

L9e6 1046 16e 6 19.5 2042 2045 ’

1567 1841 19.2 19.4 19,5 43,6

1568 68 11.3 1445 1T.4a 2342 ‘

1 969 9.6 15.5 15.8 1641 2549 ’

1570 Se5 845 a.8 8a9 69t

1971 14.0 275 29.8 c.2 10.2

1572 7l 10.7 1246 1349 1144

1573 12.9 19,1 21.2 2t.2 393

1574 16.2 19.4 21.7 23.3 91,4

1575 1362 ° 23.2 23.7 23.8 41.4

1576 13.7 2444 24,4 2404 7.1

SECT ION NCs POSEITICN NO. - FIRST YEAR. LAST YEARSs MAF. NAME,.
i7a 98 1558 " lo7a 2A7.4 DE #aR

YEAR & 15 MINe 30 MINe 45 MINs 60 MIN, 1440 MIN.

1558 12.0 15.0 22 40 25.0 2842

1559 14,0 18.0 21.0 24,0 41.5 _

1560 12.0 1440 1540 1545 2645 ’

1561 7.0 1240 18.0 23,0 31.5

1582 745 8.5 9.0 9,0 27.5

1963 Tao 12¢5 14.0 17,0 7945

15¢4 740 9.5 1240 13.0 1T+5

1665 745 1005 11.5 1146 38,0

1566 1540 PER: 28.0 28.0 31.0

1967 23.0 3leS 23.5 33.5- 34,4

1568 29.0 2540 26.5 27.5 3240

1569 1€.0 2340 2340 23,9 40.0

1570 9.0 1540 19.5 23,5 . aGe5



SELT ICh NC. FUsITIUM N3, FIRST YEAR. LAST YCAF . WAL, NAHE.

183 722 1959 1372 BAC T K IKST an

YEAR & 15 WMiNa 30 MINe 4% MINe 53 MING 1642 MING

1559 1245 234G 2205 2509 157.5

1560 200 20U 3242 304 3.5

1¢61 8.2 4745 49.5 49,5 310

1562 2045 IZe3 ap,0 42,5 3040

1563 262 - 45a 9 46a3 tde 0

$564 1245 234D S IoeS 11449

1565 27 a8 al.e 4oy e 4903 354

1560 17%.0 1EDe 219.0 2200 B7543

1567 1835 Fouw 15 .0 Jtred 5763

1568 5.0 2250 ZH e 20.5 32e2

. 10-':9. 15453 2445 2544 2560 J3.8

1579 30.0 5340 Z0.0 20.0 Soa2

SECT 1N HO. POSIYION hids FIRST YEARS LAST YEARS [ NAME ,
Z1a 636 ;950 1970 1€1eC 0 K1EP

YEAR & 15 MiNa 30 MiNe 45 MINa 60 MINS 1443 MIN,

1556 2.5 a0 S0 el 1723

1657 11e5 1340 13.0 13.0 3343

1558 4e5 6.0 Bef 5.0 3.0

1559 3.0 G0 742 Ba2 2R3

1660 t3ab L1S9e0 2240 2345 22,0

16€1 17:0 18,0 18,2 1646 532 s

ES62 2k 349 4,5 [ 2642

1563 640 Ta7 9.5 125 Jasb

1964 13¢5 - 1545 15.7 1549 23e1

1$€5 3.5 445 Ga0 Te5 1343

1566 g5 SeG 50 5.0 12.7

1567 9.3 1.1 1244 14,2 TaeT

1968 18.0 10.0 35.5 393 4340

15669 4a2 442 - [9%] L S5e3

1570 4.0 Se0 545 Seb 2241

SECTIGK NCa POSEITEIUN NO. F1RST YEAR. LAST YEaR,. MaP, NAME o
229 556 1957 1570 42902 FCURESMITH

YEAR & 15 MIMNg 30 MINa as MINe 60 MINe 1440 MINe

1557 39. 4 2.3 S2a6 - SZef S« 0

1558 100 17.0 20.0 21. 0 a0.8

1659 Te0 13.0 13.0 1340 4740

1560 15:5 2240 2440 2440 2940

1561 18 .4 270 24,6 3744 THa2

1962 1240 IHe & 24,7 3i.2 3940

1563 1640 2040 2940 2945 SheS

1568 13.0 1860 22.0 2345 37.5

1565 1146 198 2040 20. 2 33,0

1566 1440 20.5 2%e5 205 3240

1567 1240 1545 195 2142 3840

1968 13s5 18,7 £9 a9 20.3 5Tw0

1969 1040 Za0 18.0 1943 90,3

1570 1lat 1441 19.1 138 2720

SECT EOM NGa POSITEGN NOw FI3A5T YEARe LAST YEAF » MAR, NAME.
233 44 1955 1509 56647 wEFENER

YEAR . 15 WiNa 40 MIN. 45 MTNs 60 MINe 1460 MIN.

I5E6 1640 26.0 2743 2T 7 121490

1557 1.2 1540 1541 1543 5T

1558 1344 248 2448 2a.8 43 0.

§ 959 27.0 44e0 E247 59a 2 3040 ' .

1560 24,9 275 2845 32.5 57 80 '

1961 25«3 35.0 19,86 43,7 6200

1582 12u4 1E4G 1641 16,3 22,9

15€3 iSe4 291 alat Aha b 4T e8

1564 20e0 23.5 255 27«7 3640

1665 11.8 17.3 1746 22.0 29.0

1966 14e5 1643 1941 2le1 19644

1567 9.2 177 227 23.7 Stie b

15€8 iSel 28.2 I1.7 2.2 5540

1569 18.9 191 197 1942 33 4

AB



SECTION KO, POSITICN KOS FIRST YEAR. LAST YEAR . MAP . NAME o

241 30 1915 1576 105C+ 0 LOLIS BOTHA
YEAR o 18 MIN. 3O MIN. 45 MIN, £} MINa 1440 MIM. )
1628 2246 3Ze2 359543 16e6 5282
1539 T &50.0 Ale2 G242 53¢ 0
1540 188 2lel 2T a4 35.8 14241
1541 2449 29.2 358 3ie 2 5449
1642 21.8 PGl 4.6 39.1 65 .0
1543 4745 684 680.+5 9306 14549
1544 1547 2341 2940 3047 4647
L1545 1€8 2540 39.8 52.8 Tiel
1946 11a7 21e1 23,4 2346 4341
1547 284 467 64,5 7945 12449
1548 | 23,4 ATl 4845 £3.9 72.4
1549 2e.é 4149 5346 6340 85479
1550 1642 23s0 2646 3le2 T2s0
165k 157 31.C 32.5 33,0 4H,.D
1952 33,3 €540 B3.z? Y42 111e7
1683 350 £5e0 Tae? T2 300,56
1554 1144 13.8 E7.3 20s6 42.0
1555 22,0 3545 4340 44,3 37al
1656 3440 4040 48,5 4740 Tues
1657 Z9.0 a9e% 62,9 B6e 0 Ile6
1558 14.5 2940 3640 4240 14245
1559 1345 238 3349 433 169.3
1960 9.2 1648 17 <5 1744 57«5
1961 21e8n IZe 0 4045 48a5 ' 118,7
1562 119 lae6 172 LTe9 3340
1563 1847 2247 27 .7 3z.2 1£245
1964 1947 2942 Ja.7 46,0 do.7 )
1965 170 25.7 3242 3a.3 7940
1566 Se0 14a8 1942 2540 575
1967 2342 3349 43.8 4549 6449
1566 2240 S5B.5 Tle6 79,2 12541
1569 1€.2 23.7 2946 36.1 1G0T
1570 2Be4 43.8 5942 0G5 7 095
1971 13.0 LueB 1640 2040 1106
1572 1840 34.0 36.0 367 44,3
1673 1540 ile? 25¢ 8 27.2 4788
1674 1849 300 44,0 5%.0 10041
1975 1240 13,8 2946 3h+6 142
1576 1643 Zle5 qta0 42,0 16043
SECT 1ON NC. PdSlT[UN NO » FIRST YEAHA. L_AST YEAR W MAP S NAME 4

Zai b6 A 1956 1373 1746 POFADDER
YEAR o 19 MIN, 30 MIN. 45 MiNe 60 MIN. 1440 MIN. .
1556 9.3 250 ZBe3 28.8 35,0
1657 Z.8 463 4.5 e B 150
1558 2e5 3.0 3.5 4.0 12,1
1659 3.0 40 4.8 5.2 8.0
1960 2049 2540 2540 2540 32.0
1961 1240 160 1940 195 40,0
1562 20.0 29.5 3245 32.5 33,0
1663 3.5 L1925 20 0 215 4640
1564 104D 13,7 17.2 207 25.0
1565 1240 177 1747 177 41.0
LG66 1.0 1.3 15 1.7 8.7
1967 848 1648 1648 1628 2243
1568 945 1140 1144 1445 iT.a
1569 845 155 2240 2240 2340
is70 4.5 6540 7a0 191 26#2

A9-



SECTIChM NC.

261
YEAR o 15 Min.
1538 107
1 €39 IS8
1542 7.5
1541 1044
15a2 147
1583 22.9
1942 1243
1545 2Z.4
1546 28.7
1947 iSed
1548 23.8
1549 26+
1550 13.2
1581 1740
1552 Lia5
1553 10.0
1555 17.5
1555 149
15585 1847
1557 12.7
1559 1600
1559 Eaaa
1560 Ss5
1561 7.5
1562 19.4
1563 ilew
1584 LGe
1565 1440
1366 1141
1$67 11a9
1564 1Se®
1969 2049
E970 13e2
EGT1 1£.2
1572 3.3
1573 1643
1974 1Es5S
1675 158
2026

19706

SECTIOR KC.

27a
YEAR » 19 MIN
ES52 298
15583 Ju5
<56 Te3
1%55 1e3
| -1} S8
1687 Ea3
14658 3a6
1$59 3.6
1960 3.4
1561 26
1962 2.6
I563 25
1969 ]
1 GES 2a1
1666 1s6
167 2ad
1GEQ ’ 1a1
1569 Tal
L$70 1a5
1671 celd
1cre 23
1573 1.5
1674 3a2
1975 Se3
31676 4.2

A0l TiLN M)

alé

3C MINe
1de5
17.:0
2.2
15.0
20+ 3
3lad
2904
259

a7 80

e
2245
1.3
Z749
230
Laed
275
17.8
19.3
Z1.5
2441
£Se4
1540
139
1748
156
23.9
1947
G902
20449
2444
27.7
158
20.7
2Lel
iTe2
2% 2
3wt

33a4

4% MIN,
1.3
16,73
4lel
Plet
27 a7
4daty
3.7
2hHe7
G4 43
3042
Lba
3363
19.3
325
204 3
17,4
28«%
1749
208
2345
3C+9
Aha
2t el
14,42
2240
204
295
24.9
2388

239

PUSITILUN KD

34
30 MiNg
del
oo
10.0
363
iQd«06
TeBd
6a5
4.8
3ed
4.0
o
Jab
Eas 8
2ats
243
Se0
Lad
104
3.0
35
3.9
Za0
EPR
7«0

“ad

45 MM,
Sal
Ao 4

12.38
4 ufa
I1+2
Aol
Tat
Se3
E -1
4.1
3a9
Se2
Tad
24T
ZaT
S.7
2a7
16543
4,42
3.5
2.9
215

4al)

Sat

FIRST Y&EARK,

1935
£33 MINa
IHe s
A0 al.
he D
22a 3
27
4 3e1
I3e
272
53s2
31. 2
G O

3449

2242
28«5
EL T
8hed
éJ-d

1540

267
23+ 3
24 ed
3C. 0
402
L -1
23a.3
2% 8
24s9
4G, 0
37«5

4b e 4

FIRST YEAR.

1952

60 MiN.
Se S
a5
1545
Ga0
11.53

Be 3

445
De B
TeQ
2e8

30

T

LAST YLEAR «

1 i¥e

140 AL,

ER Y
3243
-5\}° Ed
+3,2
39a4
G 3e4d
10948
37 el
TS5
43s1
G933
I .4
402
40 D>
S3ed
3266

34«0

304 4
T
372
31,5
50a D
LbaD
Ihae2
S51a3
4809
2546
532
4543
THeD
4940

80. 3

LAST YCAR

_197e

1440 MIN

12.2
17.1
35 .0
19.3
12e3
9s2
122
1249
4.0
Ted
155
2143
1%
Tt
Sal
114
4 o8
28 40
e
57
423

MAD,

S63. 9

MAQ .

a4.2

NAME .

ELIEMFLNTETN

NAME,
ALEXANDER BAY



SECT IOk NO. PABITIUN NN FIRST YEAR. LAST YEAR » MAP. NANMES

Z60 &8 1938 1370 42643 K IMEERLEY
YEAR . 15 MEN. 30 MINs 45 MINe 60 MINs 144D MIN,
1538 7.9 el 1042 1149 35,2
1539 2649 £241 6145 637 6749
1540 15e3 22 5.6 4%a 0 S53.0
1941 22.8 at.6 57 44 7041 80a2
1982 16,3 23.1 Za.4 2549 59.2
1543 2346 7.4 45.0 4645 6445
1544 Gel Bel e 9.5 19.8
1545 13.7 23.6 27.7 2847 30.90
1945 183 344G 35.C 3746 38.1-
1547 147 19.5 21.9 2341 5048
[T 23.6 3841 45.2 46a7 GheB
1949 8ab 12.7 1447 164 3 59,1
1650 20.8 310 43,7 5040 6340
1551 - 13.2 1745 1845 19,3 29,8
1952 13.5 26.¢ 3047 34,8 7.8
1653 13.8 15.8 1743 1744 44.0
1554 1602 24,2 27.5 33.9 4649
1555 aaT 13.3 17.8 2045 4340
1956 11.6 16,0 17.3 17. 3 4345
1587 1441 1743 2140 21.4 675
1558 157 21.6 2547, 2646 3.0
1959 13.6 14,2 14.3 14.9 17,3
1960 © 228 32.8 3449 35,8 4540
1661 Bed 154 3 18.5 25.0 6001
1562 1547 22,40 2344 24,73 a5
1963 12.1 17.3 17.3 17.3 44,6
1964 8.0 10.5 14,7 1a.@ 5840
1565 12.0 18.7 1847 18,7 33.4
1566 12+ 9 19.8 20 40 2041 4240
1967 19.8 23.9 2546 257 5446
1568 Be3 1449 22.7 2543 3745 °
1969 12.5 18.5 2142 21.7 511
1970 21,00 2145 2145 217 4949
1571 17.9 218 24,3 25,0 1546
1872 2447 347 4047 4340 4T W7
15713 20.2 3046 34,7 3541 4B .4
1974 1344 234 2641 2642 G442

1575 1640 25a1 26,40 272 56 43

1676 24,0 2649 3841 az.2 5946

SECTICh NCa POSITIGN NO. FIRST YEAR. LAST YEAR. MAP. " NAME,
300 433 1949 1954 78044 LADYSHITH

YEAR o 15 MINa 30 HiNe 45 MIN. 60 MIMa 1440 MIN.

1649 17«0 30.7 3643 3944 58 .4
1950 il.8 1449 1648 19.0 36,1
1651 11.0 16.8 16.8 1608 - 22.7
1552 36.0 5040 50,0 558 9240
1553 21.5 35.5 41.5 44,5 44,45
1954 22.9 3842 £5,.5 62+ 5 79, 3
SECT IOM NO. PASETION NO, FIRST YEARa LAST YEAR. WAF. NAME
100 620 1959 1966 749.3 - ESTCOURT

YEAR & 15 M[N 30 MINe 45 MING 60 MIN. 1440 MING

1539 2540 3540 3740 4043 5345
1960 1720 . 21,0 28,5 24,7 29.9
1961 290 38,5 4640 4740 6940 .
1962 1245 17.0 1746 19. 5 A7ets ’
15€3 2ze0 2500 30.0 3542 4540
1564 14.7 2340 2840 2840 37 .4
1965 1340 2049 214 21.5 'S
1565 4248 72.9 8345 8.0 - 1029



SECY ION NC.

17
YEAR o
1451
1952
1653
1553
1955
1556
L1€sT
1658
1559
15€0
1561
1662
1663
1964
t 985
1966
1567
1€68
1969
1%70
1671
1s72
1573
is7a
1875

1976

15 MIN

Sl
513
Co 7
629
1542
Ca2
Sel
e
TeS
Cat
Sel
11.0
Geod
20a0
.1
Ted
4.5
SaT
Fe3
6ot
200
i3a.7
12e2

1065

1440

2B« 8

SECTICM NCo

Ice
YEAR o
1961
1962
1583
1564
1965
iSE6
1567
1568
1969
1570

15 MiNe

8.5
1265
23,0
2041
12,0
i4e0
12«0
12.5
83
200

SECT ION NQ.

92
YEAR o
1957
1458
1539
1960
1361
1962
1583
i96%
1 565
1966
1667
1568
1969
1570

15 MINS

125
FobB
iGel
213
18c6
12.8
22«5
D3
10 .8
12a7
I15e6
10.0
13.7

28.7

POSITION NO.
476

30 MINa

13:3
10e.4
101
?.&
197
8.2
1de2
133
i3et
10a1i
1365
14.0
1245
217
L1+8
Ta3
21+5
126
1601
10+3
20,0
2le2
1827
147
18.6

375

POSITION KD
ELE: ]
30 HMINs

12,0
1740
28+ %
295
255
23s 8
2ilo0
13,0
1445
2i«06

POSITIUN NO,.
778
30 HINa

164C
1003
2040
25+8
29e 1
1748
28.3
11.8
1ia1
215
172
17-0
Zlen

32l.6

45 MIN.

1341
191
121
1241
2044
10.a
[6a2
1.2
140

12.7

1445 .

1543
18.3
Z2e3
15.3
T3
2681
1546
2049
1142
2241
22+3
2773
1843
13,6
3946

AS MIN

17.5
18.0
2940
AT S
36+5
28e3
22 .0
13,0
200
2244

45 MIN.

2228
105
200
2641
3Zek
201!
?9a0
F3.3
1145
2443
1940
230
259
1.8

1leS
230 7

FIRST YEAR.
1951
50 MINS

13.1L

1349
2l+ 8
11.3
1842
1249
15. 0
1002
15.5
E7ed
20.8
22,3
156
7+3
27s1
176
2244
11a5
2261
23.7
28.8

208 .

18.8 .

a40a O

1961

20s0
iBs1
2940
43e5
33.5
20 8
230
150
250 0
22+ 5

1957

26+ 73
107
Zlas2
2.4
A3a1
262
32T
1408

r12e 4

20e 7
2040
245
25+ 9
ESTR

FIRST YEAR.

60 MIN.

FIRST YEAR.

€0 MINa

A2

LAST YEAR.

1840 MINe

1642
45.T
317
33a1
6578
299
2847
21a8
4.5
1645
30e5
19+0
33.7
36 4
33e1
Fe 5
43«8
4943
%6545
2743
2943
28«0
5P 0
330
27«3
4T« 9

LAST YEAR

1440 MIN,

S53e5
58 0
6.2
123.5
d6.5
62 0
48 e S
35e0
ELTR
43.0

LAST YEARS

1440 MIN.

750
2220
3049
Joa0
[-1. Pe]
39«0
B8 +5
350
1540
4%.0
5040
23a53
6340
101 .0



SECT ICN NO. PUSITION NOae FIRST YEAHe LAST YEAR. MAP o NAME o

LY ] 366 1961 1372 [1-1-Pd FRAMKFORT

YEAR & 15 KIN. 3C MINe 65 MIN, 60 MIM. 1443 MIN

1961 1840 23.3 2843 283 4547

15€2 2040 2640 2645 2645 39.a

1563 11.0 1345 1541 1502 39.5

1964 204y 2240 29.0 32,0 65e5

L1565 109 1.0 13.¢ 19435 43540

1566 10s0 154G 1d.2 19.0 3745

1567 14.8 204C 2240 2227 38 ¢4

1568 1948 1l.8 13.0 1305 23,7

1969 1340 23.0 30s0 359.5 4143

1572 1440 1740 1940 21e0 3249

SECfIOh NCs ’ —”PDSITIDN N0 FIR3T YEAFR. I_LAST YEAR . MAP . MNAME &
s1s 184 956 1576 1€3.0 KEE THANSHOOP

YEaR, 15 MIN. 30 MIN. 45 MIN, €0 MING 1440 MIN.

1¢56 174 2149 24,6 2546

1557 30.0 5642 68,2 7046

1958 Teb Qe Fe2 Fud

1659 540 740 TG Teb E

1960 11.0 15.0 1546 156 155

1961 1046 109 1140 110 2649

1562 1245 21.0 av.8 32.0 6240

1963 177 19.5 1945 1945 20.0

1964 -PY-1 3.8 443 4,4 548

1565 76 13¢5 203 25e3 27.3

1586 Se 0 840 102 12,1 1241

1967 142 2042 2244 2340 39.8

1968 9e5 Ila2 11.5 117 2442

1662 - Seb a4 14.5 1644 31 .0

1970 4.3 740 B2 Ga2 2842

1971 bai 7s2 8.9 948 17s1

1672 11.9 1244 1547 1648 21.7

1§73 1345 1843 19.0 2240 4548

1574 2649 4643 60 ob 6641 T1e6

1675 103 19,3 21.2 27.T 44,0

1676 1542 2602 27.7 28.9 4444

SECT ICM NCo POSITION ND. FIRST YEARe LAST YEARa NAF, NAME o
437 134 1951 971 E52. 4 FOTCPEFSTRIOM

YEAR . 15 MIN, 30 NINe 45 MING 60 MIN4 1440 MINS

1§51 1541 37.8 485 LY 191 7149

1692 14,2 187 193 19,3 - 31940

1553 174 33.0 3745 3945 4245

1554 2044 34,9 4247 5143 T6e0

1555 18.0 2543 2940 3344 79,0

1656 1843 20.7 2245 2446 48a5

1557 24,0 2547 25.7 2543 535

1558 14.0 1944 218 234 34.5

1539 2040 Zl.1 2542 2849 44,0

1560 1645 290 36a0 3745 6840

1561 1240 2340 A0 .1 301 775

1962 1045 13.7 1448 160 9 4043

1963 13.3 2049 2748 2941 34,3

1564 20.0 Ited 4165 4641 5440

1965 3040 557 6546 6642 8245

1966 13.0 20.2 2640 278 LY

1567 2040 21e3 2143 213 41,7 s

1568 1340 173 23,4 2445 3843

1969 17.9 Z21e0 30,0 34.5 6505

1570 2940 7.0 39.0 4045 4544

1571 21l 308 2.2 33.3 5340



SECT 10N NCo PUSITIUN NOo . FIRST YEARe LAST YEAR . WAR, NAME o

as1 _ ey 1960 1970 T1E.3 STaNDER TON

YEAR. 15 MINe 30 MINa 45 MINe 63 MIN. 1440 MIN.

1987 14,5 2705 2645 3447 Baes

156t 15.0 26eh L 4545 db.3

1562 tie0 1440 1841 14.1 22,5

1563 3540 9.0 aa .0 5140 193.3

1564 37.9 4740 55.0 5849 BOeS

1565 144G 2i40 24.C 30.5 2245

1566 14,0 21.0 23.5 2743 8.8

1567 1940 27,0 34.5 37,0 35a7 ’

1568 120 1540 17.0 1740 31.7

1569 1604 2000 21.5 2241 33.0

1570 22.0 aze0 43.0 aT.o 95,0

SECTICK NOs POSITICN Nl. FIRST YEARS LAST YEAR. MRAR. NAME
476 I9E 1932 1576 72249 JAR SMUTS

YEAR s * 1S MiHa 30 MIiNe 4% MIN, 60 MIN, .1440 MINe

153m PP 60.0 7640 7949 8840

1539 12.5 FET 2443 25.9 6742

1542 15.6 22.5 32.3 33.0 47,5

1541 14,6 2246 2545 28.3 03s9

1542 13.7 2043 2341 2647 7545

1543 2742 38.4 42,1 4335 5843

1548 3000 73e0 BB, O 89,1 1005

1545 11.9 16.8 2148 25.0 76a2

1546 2343 26.9 27.9 29.0 49.5

1947 21 .0 3246 az,2 32.2 4346

1588 14.5 15.5 20.8 22.1 4840

1549 2149 2%.6 33.0 - 34413 15,8 g

1550 39.4 608 62.3 630 830

1551 2.2 1843 20.3 2244 BB D

1652 205 3 Y 45+ 6 S3e2 S58e0

1553 1546 22,5 3243 3360 4745

1554 1544 204 24.8 2408 a3.6

1955 1446 2240 25.5 2843 63.9

1556 1640 1940 21.5 254G 41et

1557 3061 60l 73.6 75,6 88e7

1958 18.0 2240 24,3 25,8 6840

1559 1402 205 2685 2749 3544

1560 157 19+ 8 21.8 2203 33.9

1961 10.3 1946 1946 19. 6 37.3

1562 20.5 2840 2945 298 650

15¢3 2la2 2543 274t 27.5 576

1568 1845 25.5 3240 3840 Ti.2

1565 1445 19.5 2440 25.9 4948

1566 19.6 Zlvb 23.6 2545 3045

1567 1040 1803 19.4. 20.9 92 e0

1s6a 1648 23e1 23.6 25.2 5448

1569 1740 2745 2.9 3242 1545

1970 11.3 15¢4 17.2 17+ 7 3.

1571 104 1443 15.6 17.0 4146

1572 2000 40a0 5946 7540 187.8

1973 13.3 20.3 216 . 25.5 4941

1374 1200 2.9 2707 2808 39,7

1575 206G 37.0 45,7 4745 715

1576 170 zleg 29T 33.0 R 7

SECTICh NG, PAOSITION NO. FIRST YEARa LAST YEAR S MAP, NAME .
478 867 1963 1571 74746 BETEAL

YEARs 13 MINe JC MINe 45 MINe 60 MINe  $4a0 MIN.

1563 Ted 1led 13.3 168 5342

1568 1645 30.5 3344 33.9 B6a7

1965 2043 27ea 8.4 3444 3543

1566 Z1el 3245 35.7 3641 63e6

15867 iEe 2547 38,1 36a7 5o et

1568 P2ed 1743 18.0 1840 25.2

1949 30 405 400 4440 4G.5 Hle 3

1570 10.0 1603 23.¢ 2045 35,1

1¢7tL 20«2 e d 8.0 aSe 0 3440



SECT ION Nda PUSITION KO. FIRST YEARa LAST YEARS MAF, ‘ NAME s

agc 184 1961 1971 7577 CAFGLINA ¢+

YEAR o 15 MIN, 30 MIN. 4S5 MIM, €3 MIN 1440 MINS

1961 1845 2540 2745 295 42.0

1962 1543 18.7 1847 2340 S1e5

1663 11.7 1545 1846 23,1 4.5

196a 21al 30.6 4945 4440 48,0

1$65 2540 48,5 49,0 SCal 53.0

1566 17.0 191 2941 20.2 44,2

1667 15e2 17.3 194t 20e 6 37.9

1568 1648 19+6 21.3 22.9 2442

1969 1644 ilea 41.9 49.8 3040

1970 231 38.4 5947 6305 T4aa

1571 | 120 21leQ 2645 2940 43a8

SECT IOR MNGa POSITIGN NQ. FIRST YEAR. LAST YEARe MAP . NAME .,
S0E - 261 1958 1965 56142 MAFEKING

YEAR. 15 MIN, 30 MIMe 45 MINe. 60 MIN, 1440 MIN.

1558 1740 1963 1944 19. 4 3540

1589 18.3 27.0 3545 4045 S51a2

1960 5143 57.5 60ea 6ae2 B&sa

1561 19¢ 4 Zie3 I9.6 434 3 B9e 5

1562 34a7 372 4643 46s3 51a.2

1563 17.2 24.5 25.9 3.2 3640

1964 17 «9 3146 26.5 43.0 79.5

1965 228 ile7 32,2 32.2 33.1

SECT IGN NCe POSITION NO, FIRST YEARs LAST YEAR, Map, NAME,
£13 305 1938 1376 74281 PRZTORI A

YEAR 15 WiNae 30 MlN. 45 MIN. 60 MIN, 1440 MINe

1938 22.5 32,6 36.2 37.9 SLs8

1939 23.a 34.0 4442 4647 -

1640 I€.2 . 1740 1943 2148 4840

1541 1247 21.3 2541 267 4940

1542 157 2441 3148 3743 4444

1543 13.2 18.8 2048 22e6 5045

1544 175 30a7 32.6 32.8 Tled

1545 1420 - 2544 31.2- 3443 7iel

1546 2043 2844 2248 33,8 6448

1547 2449 3045 345 36v1 6240

1548 2146 ai,.8 3849 6044 9147

1949 2144 2le5 34,3 36+ 8 49.9

1550 1345 Zls1 2446 29+ 2 9440

1551 [€e3 19:6 22e4 29s2 53.1

1552 2149 3648 435 480 6445

1653 1545 2042 2844 3049 5049

1954 2847 40s0 4345 4442 48.5

1555 335 48.0 6140 7541 13540

1956 1445 194 2149 2740 407

1957 1449 22.8 24.5 27e 4 5445

1558 1245 1540 1747 2045 2449

1659 16e2 2645 3648 3B.4 36«7

1960 1504 19.7 2149 25.9 4242

1561 1592 2440 2442 3046 696

15e2 127 205 26e0 3240 3542

1563 1840 23e2 2946 3341 59e2

1984 18.5 2645 3045 I1.2 Tied

1965 Ilea 2Ge9 2147 2240 TTe?

1566 1242 19e2 197 2048 48.2 .

1567 120 1785 1943 20.8 8143 ’

1958 20.2 3044 316 316 556

1569 1840 30e5 3247 4246 93,5

1570 17.0 1862 2040 2045 40 o5

1571 13.0 1B8.2 2240 2443 4549

1572 2144 - 33.0 3641 3844 5048

1573 27«8 . LY S2.9 58+ 8 6140

1574 32a9  4c.8 49,3 5547 oS53

1575 - 12.0 210 2345 2443 533

1576 1740 238 3047 32.8 9542

AS



SECT ION NC. | PUSITION NO. FIRST YEAR, LAST YEAR MAP, KAME,

55€ a3iv 1961 1971 i d-T% 4 NELSPRUILY

YEAR « 15 MINe 3C MINe 45 MINe 60 MINg 1440 MIN,

1861 2145 33.5 46 o5 43.5 a8s 4

1582 22.2 2845 29.5 43,0 6550

1563 23.0 5240 57.3 5743 6450

1564 2440 410 422 a2ek 5645

1965 21e9 2He 4 28.7 287 562

1568 27.0 £3.0 §540 59.0 65al

1567 30.0 440 1el 6541 722

1%68 22.0 4040 48.0 5242 576

1569 LTe2 251 2B.a4 2840 57«0

16970 1240 17.0 2040 232 7.7

1971 ¢ 2040 2745 305 30.8 ofe2

SEGY ION NO. PUSITION, NOs FIKST- YEAR. LAST YEAR. Map, " NAME .
<£e 317 1960 1371 1300 MARTENT AL

YEAR o 1S RINe 30 MiNa 45 MIN 60 MIN. 143) HIN,.

1960 Ta7 15.0 17.4 19. 4 3640

1561 14.8 26.1 353 35.5 31545

1562 1040 10.0 104¢ 10.3 2246

1563 2140 z2,.1 2245 2245 2604

1984 5.8 643 fed 6.8 Te7

1965 845 Be5 845 BeS 28.0

1566 8.0 10.8 1243 13.3 22.0

1567 105 1046 15.2 1947 2445

1548 Bed 11.5 16,5 2045 53.0

1569 t4.5 2047 24.2 27.2 55.5

1570 9e5 1340 10.5 110 21.5

1571 5e0 10,9 15,5 199 33

SECT 10N WO PGSITION NO. FIRST YEARa LAST YEARS. MAD, NANES
£EG 594 " 1ga7 1972 6412 TOWCCMBA

YEAR o 15 MINe 30 MINa 45 MIN, 60 MINS 1440 HINe

1547 L1led 19.0 19.0 20a2 78]

1948 1740 23.2 320 40e7 5741

1949 12.7 1849 20448 21.8 4208

1950 19«5 305 3540 8.7 S4 a8

1$51 1849 3545 42.2 < 46e8 4843

‘1§52 20.7 28+ 8 6.0 3643 50.0

1553 1543 2349 28,7 30.6 5540

1954 2044 21.8 22.6 2443 46.0

1955 23,3 32.3 a7.8 4248 116.5

1556 2943 Ste? 71.9 Blel 9Tt

1557 1946 2442 2544 2740 49.5

1558 21e2 1B 40,7 4547 5245

1589 19.0 1648 21.4 276 5946

1560 15.2 2046 2241 22.2 5845

1961 7 1543 1744 18.5 4245

1562 aeb 13a4 187 14s7 4303

1963 9.7 13.0 13.9 4.6 4745

1564 450 56e1 630 6545 Bae0

1565 18.0 2840 35.0 39.0 Ste0

1966 5640 £5e5 68.0 68s5 B88e0

1567 10.0 23.5 2740 27,0 4545

1568 150 23.5 2845 ° 31.5 1640

1569 2040 28.0 3¢ .0 32.5 365

1570 1045 12,2 1245 1245 3440

1571 23.0 3445 5.2 35.5 :

1572 2240 39.0 48,5 49,0

A6



SEGT ICN HNCe

290
YEAR &
1556
1557
1558
1659
1560
1548l
15€2
1%&3
1564
1965

15 MIN

18s5
20«9
10«90
152
210
2945
12a0
1940
2040
laas

SECT 10N NO.

€77
YEARG '
1538
1639
1540
1541-
1542
1543
1544
1 545
1946
1547
1548
L9ag
1950
1551
1952
1953
1554
1655
1656
1957
1558
159
1960
1661
1962
1563
15¢4
1565
1966
1567
1568
1569
1570
1971
1572
1573
1974
1575
1576

15 MING

845
Jae8
129
28a5
ZZad
20«2
11.3

T3
19al
18+ 4
24406
20.8
125
279
24.3
12.3
19.3
18«4

943

B a5
185
1248
15+ 4
2300
is5.2
2020
33.0
17.8
2T 0
13a4
1823
13ai
17.8
288

Be2
200
18«5
175
1€+5

FISITION K.

5580
3C MINg

24 o2
230G
13e0
2540
3l e5
39.5
230
2845
2640
Z2e0

45 MINe

24 o2
29.0
20«0
272
3l .5
4445
32.2
20,4C
3940
265

POSITION NOo

802
30 PFINs

1la4
43+ 0
22+ 5
35«0
235
307
1941
12.7
2T 7
2745
3642
29«1
23«8
3Te8
2848
155
Z2%e
347
217
2e2
280
2342
18e8
21e5
292
35.1
A7 7
2T.8
33
20+ 2
238
106
18,8
3€e7
18.2
31.5
257
28e 5
2840

45 MIN
130
51s1
2643
37.1
34.8
2349
2247
t3.8
307
3256
39.9
0.4
IV a
38.7
29 .9
172
27s2
40.1
12,45
169
331
2644
19.0
26a0
3062
4241
3G9
278
5646
2042
25.8
212
19«5
36e7
1643
35.2
3042
3S.5

334

.

FIRST YZARS

1950

60 MiN.

2442
3340
25.0
2840
31e5
4645
3647
29.0
3149
29. 0

FIRST YEAR.

1938

50 M[N.

151
544
2645
38.7
37l
36e2
2441
1420
32,3
b7
4148
30.a
34,6
1Ba7
3046
189
2Bs 9
42.1
127
17. 4
8.t
277
1343
36. 5
302
55 1
43a1
278
634
20+ 4
2647
2342
197
3647
1623
40«0
3!.?
4045
3442

LAST YEAR.
19635
1440 MINe
3949
490
432
598
LL
S3.2
7040
12.3
5%

Gla2

LAST YEAR,
1576
1440 MING
4441
5944
750
1219
76e0
4846
4365
2547
a4.41
4543
570
700
515
8.9
33.9
e Y-
2947
19846
27s4
a2
8546
37.8
430
37.4
4540
70,3
6T a8
27 .8
78.6
34,4
3.2
53.0
38.0
4546
43,1
74.0
347
5845
40«2

MAR, NAMES
61043 CRECY
MAP. NAME o
545.0 PTETERSHERG



SECT I[ON NO. PUSITIUN NJe
TS 3ze .
TEAA . 15 MiN, 30 MING 45 MIN
1558 13e2 2440 340
1589 2440 31.0 4540
1960 150 2340 2545
1561 2245 250 29.5
1562 13.0 1044 170
1563 1540 2Te5 3442
T 1564 Qa5 14.5 1945
1965 14.5 200 20.5
1566 17.3 2940 3545
1967 172 275 29.8
1968 - 9.0 1140 1540
1949 1640 2245 2540
1579, 27.9 49,3 53.8
1s71 1445 202 23.2
1572 1445 Elel 23.0

SECT 10N NOS POUSITION NO.

74¢ 154
YEAR » IS5 MIN. 30 MIN. 45 MIN
1656 17«4 219 28 .6
1957 3040 52,2 68,2
1538 Te6 Sal Fe2
1559 5.0 740 7.6
LS80 11.0 150 15+6
1961 1045 109 1.0
152 1245 2140 27.8
1563 17.7 i9e5 1945
1964 945 las2 16.8
1965 100 1545 19.9
1568 23.1 323 3641
1967 1le& i6aS 1940
1983 177 2841 1.0
L9869 léch 2940 1644
1570 2040 30.0 33.7
1571 9.5 1340 1647
1972 19.5 2243 2246
1973 19.9 21e0 26.8
1574 ales £3.4 50.4
1975 2240 3845 49 .0
1576 9et 1327 17.0

SECTICh WCo POSITEON NOS

784 839
YEAR » 15 MINe 30 MINe 45 MIN
1967 17e5 2045 21.0
1968 1347 1648 17.2
1569 135 2325 24,0
1570 95 15¢2 1547
1571 15.8 2040 22.7
1572 1445 2245 28,0
1573 16.7 3Ce2 31.2
‘1574 14.0 23.0 2446
1975 1241 195 229
1576 11e1 18.8 1946

FIRST YEAR.

1658

60 MINS

3745
4t el
264 3
3150
18.1
4040
21a5
2345
49e2
58,45
1840
2545
T2e2
2645
2640

FIRST YEAR.

1956

G0 MINe

2546
To0a6
Fi 4
Teb
15:6
11.0
3240
195
1844
20 2
367
20+ 6
32e5
371
40a.0
17+2
22«0
40.1
6la.8
50«5
2%07

FIRST YEAR.

1967

6C MINe

2la48
18.7
24.0
162
227
I0ea
315
253
2441
21+ 6

A.1B

LAST YEAR MAP . NAME s

1572 4CAe MARKNITZ
T%3¥0 MIN.
57«0
G6 o 0
63a3
300
3440
59 .0
330
23s 0
710
50
5945
a5
8245
53+5
279

LAST YEAPR« MAFE, NAME,

1976 16T+ W INDFOEK
1440 MINe
5546
9945
2149
Qe3>
1546
2649
6240
2940
20e 4
4.8
4247
400
84:3
.S
757
28.5
4640
3840
B4 +5
585
4544

LAST YEAR. MAP, NAMNE,

1976 380.¢ 4 ¢ STRYDOM
1440 MINe
28,7
32.4
278
2540
440
7045
342
655
4043
501



SECT ICK Nds POSITIUN NJs FIRST YEARS. LAST YEARS Map, NANE o

187 sae 1960 1971 3I50a9 GOEAD IS

YEAR « 13 MiNe 30 MINs 45 MIMNe B0 MINg 1440 MIN.

1560 1343 1648, 17«5 195 56,48

1561 1447 1846 2141 22.3 325

19¢2 €5 SeS 12.2 12.8 34,7

16€3 1848 2843 2247 dasa 4548

1564 1341 152 1742 18ea 27 .5

1965 1340 2046 £2.8 26e8 Ile0

1566 Fe0 1241 13.9 1441 3945

1967 10«8 13.8 15.8 1845 3340

1568 11.0 17«0 2147 2246 2640

1969 12,5 1840 2040 2240 4345

1570 115 1340 16440 1440 26.5

1571 1440 19.8 2840 295 35.2

SECT 10K NOe POSITICN NOe FIRST YEARa LAST YEAR MAP, NAME «
exa o 1956 1565 I12.2 MESEINA

YEAR o 15 MINs 30 MIN., .65 MINe 60 MIMNe 1440 MIN,

1656 12+ 6 13al 1602 1465 3545

L1957 13e2 2249 30.8 3a.0 6he3

1558 17.8 2745 353 41,43 16740

1559 28.7 3448 A7,8 39,8 47.3

1560 2546 2340 47,8 5843 10745

1561 1640 2542 aree 2840 34,5

1962 4040 60e5 6646 68a2 T3.5

1563 24.0 37e6 4843 6248 6745

1564 16s4 31.7T 40.4 456 56445

1565 1843 19,5 20 40 23,5 33.5

SECTICM NCo PUSITION NOa FIRST YEAR. © LASY YEAR,. MAPG NAME,
%61 247 1960 1669 40944 cuTJc

YEAR o 15 MINo 30 MiNe 45 MINs 60 MINs 1440 MINs

1560 Sel 109 1642 1646 32a2 -

1961 16.0 17+9 22.9 2642 42,7

1962 1840 3040 34.5 3349 3745

1963 18+ 4 2848 406 a7s6 5145

1564 1245 157 17.2 175 2345

1965 1245 2045 2545 2640 36,0

1566 18.6 2148 23.0 2440 255

1567 1840 221 2545 27.5 T1e0

1568 13.0 1740 18.5 19.9 4le5

1963 110 179 1749 17.9 5840

SECTICA NCa POSITION NO. FIRST YEARa LAST YEAR S MAP, NAME o
1010 196 E 1969 1976 510.0 GRCCTFORTEIN SwWa

YEAR & 15 MINa 30 MiNe a5 MIN. 60 MIN. 1440 MINe

1569 1542 1945 24,6 268.6 4544

1970 1642 2240 2541 2646 364 3

197% 1240 2043 2145 2243 41e5

1572 Se7 1os0 1946 1946 72a5

1573 2045 3545 39.3 422 4Se 4

1974 2941 4847 5843 6847 9343

L1575 $40 1440 1642 16e5 54,7

1676 10.2 1745 2040 2245 571

SECTIOM NC. T POSITION WO, FIRST YEAR. LAST YEAR MAP o NAME
102¢ T49 1952 1563 4EELE WALN

YEAR 15 MiNe 3C MIMa 45 MIN 6C MIN 1440 MINe

1562 es8 1545 209 2le8 2346

1653 2948 3443 37.4 3843 56l

[ X1.7 18,0 Zlet 2649 31.9 6444

1§55 202 3545 39.6 6144 5648

1556 1540 23.2 3844 4043 4546

1557 1540 192 2047 2748 4142

1958 15.8 18e1 2147 22+ 4 3240

1659 Zled T 21e0 3543 36e & 4645

1560 1.8 18.4 18.8 1849 2749

1961 17.2 2640 34 .0 a0t 550

1962 20 o4 36.6 4743 57a5 B0 0

1963 27+4 442 ‘563 63+7 795





