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THE MANNKR OF OCCURRENCE OF GROUNDWATRR IN. RFODESTA:

This report farms e part of a two-part volume of wh:f:ch ‘!:he
mein part was prepared earlier and conteins the other che.pterse
The volume is presented under the generul title "GROUNDWATER

BULLETIN I,

LIS'.I' OF (IJNTENTS.

et
R

. '—435'

ol
a5
Lo
he?
58

£49
Lot
Lot
hal2

het3
etk
het5

P a1

hel7
418

4420
b2t

N.B,

) In‘hroduc tion

Depth x Yield ma.‘l.ysis - Erocechxre R

Sub-regions: Description and Analytical Results
by Mesn fnnual Rainfall/Ercsim
Surface and Lithologicel Classes.

MER/ES Regicon 9,0 - Granitic Rocks
MAR/ES Region 9,0 - Early PreCambrian Rack&

MAR/ES Region 7,0 - Grenitic Rocks ,
MAR/ES Region 7,0 - Sends and Sandstones -
MAR/ES Region 7,0 ~ Early Pre~Cambrisn Rocks

MLR/ES Regicn 7,M - Granitic Rocks

1.

' MiR/ES Regon 7,M - Sends and Sandstones

MiR/ES Region 7,M - Mid PreCambrian Rocks
M/R/ES Regian 7,M - Early PreCtmbrian Roeks.

MAR/ES Region 7,Y - Sands and Sandstones

M/R/ES Regian 5,0 - Granitic Rocks
MiR/ES Region 5,0 - Sands and Sandstones
M/R/ES Region 5,0 - Early PreCambrian Rocks

MAR/ES Region 5,M - Granitic Rocks

MAR/ES Region 5,Y - Granitic Rocks
MaR/ES Region 5,Y - Sands end Sandstones

Conélugions _
Additional Tebles of Informetion Used in the Repcrt

211 relevent Tables and Diagrams ere placed in the
appropriate parsgraphs

15

16
21
25

29
33
36
39
L3
L7
50

5l
57
60

63

66
69

72

7L w82



Chegter kv Presmble

Dm Do Gear, who. initiated the work in this BuJJ.et:Ln, rescs.gped from.

~ the Hydrological Branch in 1977, and the followliig chepter wes .~

1 ‘compiled according to procedures set. out. by hime These ere briefly
daacri’bed below. ' ‘ k

.

The fou'owing steps were taken in- compilirg the 'aza;‘wém-

(1)

(3)

(&)

(5)

6)

o @

The gorting out of the rook typas 4n the 1976 and 1952 borehole -
schednha into seven Simplified Mtholo@.ﬂal Classes; .

The preperaticn of tebles end maps of: tha Meau Anmml Reinfall/
Erosion Surface (MAR/ES) regions and suberegions fof the vard ous
Lithologloal Clasrass.tho method: by which mb-ragtcns were
determined is descrtbed in the bcmr of e dan,p‘ber;

The classification of bom-ehole yiel&s ind:o foun yield claases, it~

a) Less then 1 500 Iitres per hmr,
b} Between 1 500 and 5 000 1/k-
o) Betwoen 5 000 and 15 000 1/% -

| Groater then 15 000 1/h,

The classificatim of boraholes by dﬂpth into nine intérvals, of
7,6 metres (25 ft.) from O to 68,6 me = boreholes deepér “then
this were not included in the depth versus yleld analysisg

Preperation of the depth versus yield enalyticel tables for the
sub~regions of each lithologicsl class in the varicus MAR/ES
regions according to the procedurc set ocut in the text;

Compilation of the chaptér..using the ‘data resulting from the
work. done, '
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1976 SOEDULES.

i:roduc o

This chepter analyses the date conteined in the 1952 (Lange's)
snd 1976 (Hydro) listing of borehole recordss Ohiapter 5 treats
in more deteil some of the topics cutlined herein.

For the purposes of, the yield versus depth analysis, the 35
lithologioal types have been grouped into seven Simplified
Lithdloglcel Clesses which are shown below. I¥ should be noted
that types 1 and 13 (Alluvium end Dwyke tilldte, respectively)
have not been included in this enelysid as there arc not enough

boreholes in these rocks to warrant claﬁaiﬁcatim at tbis stage.
R T W

A considerabls amount of work wes deve. on the. 1976 listing before
the Simplified Lithologloel Classif$cetion was devised (see
Appendix 2). This classificeticon was drewn up, sfter due
consideration of the facts influencing tha'r selsction, to permit
a congolidation of the 1976 end 1952 listings end thus increase
the number of boreholes in each region to provide a nare
representative sample for analysis. JAlthough some ofthe
lithological grouping may seem unususl, it was considered unwise
to meke any change to that I-:d down.by Dr. Gear. in exsmination
of ‘ppendix 2 will help to explain the criteria upcn which the
clessificotion was based.

Errors which may have been made concerning the geology of scme
borcholes in the 1976 listing have been ignared in the conversiom,
mzinly because of the labour involved, but alsc because even nore
errcrs would gtill remsin.  In :ny case this matter is dealt with
in the course of the next chapter, where the 1976 listing is
analysed seprrately.

The following is a list of the rock types in the 1976 listing,
and thelr code numbers, and their appropriate Simplified
Tithological Classes. "

Simplified Lithological Clasaification

Clasg I3 Rocl;_a of Grandtce-lLike Compogiticn.
Code No. Rock Tyva.

29 Gneisses

30 Pogt Karroo Granite

31 Dolerite and Gabbro ,

33 - Grandte ¢
34 Pegmatite

35 Paragneisses

Cless IT:  Besel

5 Karrco Baselt/Rhyolite



Sands. snd Sandstone

Kalohori. snnd (Karroo Younger 4Lremites, excluding recent deposits)

they have not been identified

z There are few of these snd.

oorrectly

Only those in L. Hindson's
1957 repcrt have been recorded
and thelr depths do not sppeer
an the records.

} Only those in L. Hindson's 1957
report have been recorded and
thelr dopths do not appear an the.
records. '

) Few or no boreholes in this rocke

) Tew or no boreholes. listed

- Olass III:
2 .
.3 Kelchard pipe sandstone snd silorete
N Cretacecus CoT
5 Forest sandstone eto.
6 - Farest sandstone ete.
7 Egcarpnent grits ete.
10 Upper Wonkie sendstones
12 Lower Wankie sondstores
Clags IV: Permian Mudstones
8. - Madomebliga Mudstone
g Upper Cerbonaceaus mudstones
11 Lower Coerbanaceous mudstmes
Class Vi Mid=~PreCsmnbyian
14 Sijerira
15 Pirdwird
16 Lomegundl .exrgillaceous
A7 Lomegundi dolomite
18 Lopagundi orthoquartzites
19 Deweras
20 Umkondo basclts
21 Unkondo quertzites
22 Unkonds shales
23 Unmkondo limestone /
24 Pronteir. systen
Clagss VI: Esrly Pre-Combrien
25 Shanveldan metagediments
26 Bulrwayen metasediments
27 Bulswayean metavolcsniocs
28 Sebekwian ultframafics
CGlags VII  Great Dyke
32 Great Dyke
"Class VIII" (Not_included in conversion)
4 Adduvium ‘
13 Dwyka tillite

} PFew ar no boreholes listed



Teble Letsle

The Mean fnndel Reinfall/Erosion Surface Regdon

Region | Mean Annual Rainfall Erogion Surface-

9,0 Over 800 millimetres Post African and older

9,M Over " Mixed C and ¥

7,0 600 ~ 800 millimetres Post African and older

7,M tt " 1 Mixed

7,Y " " " Pliocene and younger

5,0 ‘ h.OO - 600 millimetres Post Africen and older

5)M " Mixed

5, " " " Pljocene and younger

3, Under 400 millimetres Pliocene snd younger
Pliocene - 20 million yesrs or younger age ' | '
ffricen - (middle Cretacecus to sarly Miocene age) 20 - 120 million years

The table sbove shows the MAR/ES. regions used in this chap’ter. It will

be noted that, for convenience, the bounderies of the regions Eand cansequently
the sub«-regi.ons) follow lines defining quarter-—dﬁgree squeres (See Diagran

Gen., 3), in Chapter 1 of the Bulletin.

For the purpose of detcrrﬂining sub—regiona, two maps of borehole numbers,
cone of the 1952 listing end the other of the 1976 listing, were preporeds
The sub-regions were obtaihed by combining the numbers of boreholes in

similar locations so that €och subsregicn contained not less than 200
boreholes, and as nearly as possible, 300« These figures were reck.ned
to be optimal far snelytical purposes. (See ippendix 3}

The 1952 land divisions are the coarser of the 1952 end 1976 divisions -
the latter being in quarter~degree squares while the former mey ocoupy
severcsl quarter-degree squares. Thus the sizes of the sub—regions have
been governed malnly by the 1952 land divisionm

Sub-regions may not cross the boundary of a MAR/ES regioni they cre in
foct sub-regions of a MiR/BS regicn of each lithologicsl cless. Boundaries
of sub~regions of different lithologlcel clesess, though of the seame MW R/ES

region, coinclde cnly by chance.

when grouping the land div:is:.ms to obtein the 200/300 boreholes of a
sub-region, the numbers of boreholes in adjacent land divisions were combined.
There was no attempt tc select them In any kind of order except that of
rroxinity, since the exact lodotion of meny boreholes in the 1952 listing

is urﬁmown.

Geogrephical¥y isolated locations such as the Matetsi basalts, the Jurassio
granites end the Feathersbone sandstones have been treated se saporate
sub~xega.ons, even thaigh they do not attain 200/300 boreholes..



W

In those cages where the total number of boreholes in a lithological class
in a MAR/ES region exceeded 300 but did not exceed 400, it was not
worthwhile to make sub-regionse. There is one case however, that of the
Salisbury Central aerea, where there are over 500 boreholes in one

. quarter-degree square. Since it wes undesirable to further divide a
querter-degrée squere, the area was treated as a single sub-region.

At the time of writing, the mly Iithological Classes where sub=regions
worth analysing have been obteined are (in order of the numbers of
boreholes in each Class) the granitic roocks (Class I), the sendstones
Class ITI), the Eerly PreCembrisn (Class VI) and the Mid-PreCambrian

- (g(?lass ¥) rocks. : :

The object of es\’tablishing the sub-regimms was to ascertein whether there
are factars not aceounted for by the .1i thologicel/MAR/ES clessification,
which affect the gyoundwater suppliea.. These will be apparent when the
analyses of the depth/yield relaticnships are mede in following sections.
The regims and sub-regicns have been defined by the 1976 querfter-degree
listing and, with a few exceptions, all sub-regions have 200/300
boreholese ‘ ) ‘

Table hy1.2 List of Syb-Reg] ons : snelysis of Success for Baweholes
Tielding (4) £ 1 500, (B} + 5 000 Zc§ + 15 000 Litres/Hour

Lithologloal Classes I, ITT, V and VI. Meen fnnuel R all

Erosion &lrface RegiOns 9‘0; 7"‘"00 7"M0 2"¥’ S“Q_I_ 5_"'M %Qr GuXs

MAR/ES | LITHOIOGICAL (LASS | SUB~REGIONS  No. (3)]
9,0 I ABCDEFGHIJK 11
VI BCDE | h
7,0 I. EFGIJKL 9
! ITI BCD 3
VI ¢D - 2
7,M I 4B 2
III D 1
s iLC 2
VI - & 1
75Y IT1 B 1
5,0 I 4B 2
III i 1
VI . E2S 1
s | I 4 | | | | 1
5, I cD , 2
II B. 1 1

-~

e e Rt B



Table 4e1.2 shows only those regions end sub--r:ag:i;ms- which have been
;nalysed. A& comprehensive set of maps and tebles has been prepared.
t showss .

(8)  The regions and sub=regions for gll the lithologicel classes,
regardless of whether or not those sub-regiocns have 200/30G
boreholest ' ‘ '

(b)  The numbers of borcholes in esch quarter-degree square meking
up a sub-reyion (from the 1976 liating), and the numbers of
boreholes from the corresponding land divisions (from the
1952 listing); o

(c) The borehole totals in each sub-region, litha ogical
md MAR/ES region. ;

The ahove-menticned set of meps and tables runs into several pages
end is available for reference from the Hydrologioal Brenches -
summary of the informaticn is given in the farm of tables at the end
of the chapter. : ‘ S

Of the total of 170 sub-regions in all classes and MR/ES regicns,
mly 43 atteined the desired number of boreholes (See Table 1.2},
and an analysis of each sub-region is presented in following sections.

Finally, the list below is a summary of the information used to
determine the lithological classes of rock “;pes in Longe's .
listing, The list alao gives the land divisions, their
administration codes and the MiR/ES regions and sub-ordinsate regions.
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0
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: NAME : : g a ]
_PAGE| NR =~ Native Reserve 8 7 g 5
NP4 - Native 3 ,% ] 2 ,
Purahase srea "% C& H 0 E o
GR - Gzme Reserve . 2 p = A ~ 3 §
~ g e 8 PAg ol 15 | 8 ¥
AEER SR REEE I
SEEFNS NI ERERS I
, . : s da a3 S‘
159 | Ehemi Upper. G S M 0 45 5 0
468 | Khaml Lower G 8 0 4 5 €
170 { Lundl NR G B 10 &7 7 C 50
172 | Lupant NR B 8 0 48 {7 0
177 | Morsndellas North G ‘ 0 49 9 0 .
. 182 | Meguadzi North G K 10 5 7 M 90
- . 488 | MtokosMrewe G 0 5t 7 O 92
495 ! Mkota NR G 0 52 1 7 Y '
198 { Mtoko NR G B 0 53 7 0. ™
204 | Merodzi-Tatagura G E 0 54 9 O
207 | Mchingwe Wiver G E 0 55 7 0 50
209 | Matoposg North G b3 0 56 5 0
241 | Matopos South g 5 Q 57 5 0
213 " Menyeni NR & 0 58 7 0
. 215 | Maribeha NR G K 0 59 5 0
217 | Marenke NR G B 0 60 7 0 50 5¢
219 | Musikawasnhu NR - - - - f - 10 6 7 X
221.{ Mondoro NR G B S E 0 62 7 0 oG
223t Mphoeng's NR G . 0 63 5 0
225 | Maitengwe NR G B S 0 64 5 Y 50
227 1 Mkosikas NR G B 8 0 65 7 0O
2291 Macheke G 0 66 9 0
231 { Mombale NR 0 67 3 Y oM
2331 Motetsi B 3 0 68 7 M Y 7
2351 Nota NR G B S o 69 5 0
242 | Nortm G G B o 70 g Q
248 | Nyomandhlovu & : '
Ungusa Lower - B S o N 5 0
254 | Ndanga NR g E o 72| 7 M %0
256 | Nthabasinduna NR G E 0 734 7 0
258 1 Nuanetsi G B 8 I o 74 5 1
260 | Odzi G B C 75 7 0O
266 | Prospect NR G % 0 76 5 M 50-
271 | Rusape G o 77 9 0
273 | Raditladi NR G B o 8] 5 0
2751 Sabi Catchment G S o 79¢{ 5 ¥ X 70
280 | Sobi Valley e M 0o 80| 5 ¥
-283| Sessombi el s 7 o 811 7 0
287 | Shashoni N.R. a 0 8214 5 0
2891 Sumenand G 0 83 5 0
2914 Shengsni G S & 0 84 7 0
2931 Selisbury G : % 0 85 9 0
311 | Semokwe NR G B o 8| 5 0 5
"3y ] Selisbury Sauth & B o 87 9 © - 70
- 320 ¢ Silobele NR G 3 B 0O 88 7 0
523 | Shangani NR 3 B S 13 o 89f 7 ©
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T Ve 58 | 8
-} NR « Native Reserve] . 89 § :
" PAGE | NP4 - Native : ' .% jé ot o ?g
GR =~ Game Reserve g8 g”rg,! H.é )
Jge §24550, [Fgglda
. -g r "3 & r"?l’ g ] :g - 3 w % g o3
|28 5235585388 54
88 ‘a9 md (<o m.-ém,z’f":'
336 Sekis G B 0 %4} 7 0
339 Shemve~Poti G B 0 9.} 7 0 K0
343 Selisbury West G E 10 921 9 0 70
347 Selous G K0 93/ 7 0 X
354 | Suri-Suri G . M ¢ 9%} 7 0 ™
359 .| Sebungwe NR - S M P J0 95| 7 ¥
365 Senysti NR _ S M P 0O 9| 7 M 7Y
370 Tsungwesi G B o 971 7 0 90
377 ' | - Trelamey G K |0 %8} 9 O
383 Tuli NR G B S E 0 99t 3 ¥ 5Y
389 Unvama,’ G - S K (01400} 7 ©
3N Unvukwes G K o401t 9 ©
397 Ungusa Upper G B 8 E - 01024 5 0
- L03 Unsweswe G | B 014031 7 0 ™
409 | Umshendige G ' E 010§ 7 O 50
1 42 Umtali South G B 0105} 9 M - 90 70
Lk Victoria Central G B 0406} 7 ¢
447 Victorisa East g s 0107t 9 0O
420 Wankie GR G B S 04081 5 ¥ 70 ™
L25 Wenimbi-Ruzawe G c109} 9 ©
432 Wedza G. B 0110} 7 ©
434 Untali North G E 011} 9 M
436 Unfuli G E o121} 7 0 90
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be2 The Depth x Yicld Lna};,:. sis - Procedures

To begin with, depth/yield distributionlists were prepered from
the two l:l.stings. Metric equivalents werc ndcpted for the imperisl
units usad in the 1952 listing. On these lists, there sre ten
depth intervels of 7,6 metres, from O to over 68,6, mnd four yield
clesses, from under 1 500 litres/hour to over 15 000 1itres/hour,
On the anslytical sheets three yield clesces are showm, and nine
depth intervels ere used; i.é. up to o depth of 68,6 metres.

.\T‘he shelysis of success was based cn the sssumption thet all
bureholes which ceased without striking sufficlent water should
attedn higher yields if:

(a) they cre continued until they do obtein sufficient water, or %o
a depth of about 61 metres;

(b) Those that do obtein sufficient water do so in the some proportion
&8 those boreholes which actually did cantihue to grecter depths

(See . ppendix 6, parn. 5, case 2),

The anslysis shows, firstly, the cbserved percentage success for ylelds
off (1) 1 500 litres =nd better A
(11) Dbetter then 5 000 1/h
(114) Dbetter then 15 000 1/h and, sécondly, the percentage chance
. of succcss should these borchcles not yiaslding the desired
anounts be drilled decper.

The procedure zdopted far the snelysis in this clvpter is as follows:

Col 3 x Col 7.
éCol

Column Operation Full Tital of Columm

1 - Depth &t 7,6 m intervals, down to 68,6 metres.

2 - Numbers of borehcles with yields equal to/
less than the specified yield ceesing within
the depth intervol shown.

3 - Numbers of boroholes with yields equel to/
better than the specified yleld ceasing
vithin the depth interval shown.

© 3(b) C - Numbers of borcholes with yields equal to/
better then the gpecified yield, cumulative.

4 Totals of Cols, Total nunbers of boreholes ceqging within

‘ 2 and 3 the depth intervals showne
5 Col 2+ 100 Borehnles with yields equal to/better than
Col 4 the specified yield ceasing within the depth
interval showm, expressed as a percentage of
the total number of the boreholes commenced.
6 Totel commenced Number of boreholes remaining in each
minus Col, 4 interval sfter subtr-ction of all those
boreholes which struck water above.

7 (See Table 4,2 Number of bareholes in each depth intervel

below) if those not striking sufficient water are
continued untll they do.

8 Number of boreholes in e¢ach depth intervel

when the condition in Col. 7 is . nmet.



-13 -

Colum  Operation Full TMtle of Column
9 - Number of boreholes striking water in each

intervel, cumulative.

10 Cal 9 . 400 Percentage chencé of striking water with
SCol L ~ depth, cumulative



Class I, MAR/ES Region 9,0 Sub-Regim &

I 1 2 3 % I __ 5 _6 7| &8 3 10
S NO. OF B/iis | NO. OF B/Hs TOT/L NOJ % RLIE OF | NO. OF B/Hs |NO, OF BMs {NO. OF B/Hs| NO. OF B/Hs| /. CH/NCE
DEPTH IV INTERWL | IN INTERVAL | B | OF B/His | succESS PENETRATING | IN INTERVAL | IN E.CH STRIKING . OBEIS
IVTEETAL LESS THAN UL -T0 OR | & I¥ . | CUMULATIVE | 70 EACH |IP THOSE NOT|{INTERVZL. WwATER STRIKING

S 1 500 1/h GREATER é INTERVLL INTERV/L. | STKIKING CUMUZLTRVE | WATER
(m) THAN - ~ W TeR CRE CUMULATIVE
o 150 1/h | B * CONTINUED |
o - 7,6 0 0 0 0 148 118 0 o 0
7,6 = 15,2 0 0 0 0. 118 _ 118 .0 0 0
15,2 = 22,9 0 0 0 0 0 118 118 0 0 0
22,9 - 30,5 2. 2 2 L 1,69 118 118 2 2 1,69
30,5 - 38,1 3 & 6 7. 5,08 114 116 4,07 .07 LA L
38,1 =~ 45,7 12 L 10 16 8,47 107 111 4,18 10,25 8,69
45,7 = 53,4 16 1 2 30 20,3k 51 107,75 6,58 26,83 22,7
53,4 - 61,0 | 24 18 42 39 35,59 61 91,17 26,90 53,73 45,53
61,0 - 68,6 10 12 s | 22 45,76 22 64,27 35,06 88,79 75:25
ﬂpms 54* 512 118* NOTES ‘
b AL 2! * (1) Cal. 5 = Cols 3 (b)
Totsl No. of b/h's in Sub-Eegion = 156 Total comenced
ctmerae e ] (i1} Col. 6 = Total b/h's commenced, minus Cal. 4.
* These Figures not- used in Jjnalysis. (1) Gol. 8 = Sek. go’f‘:‘gg;' L |
Table 4,2 ) Analysis of Success for Boreholes with Yields of 1500 L;h'es_(néur. - :
. (ELUMPLE)
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Sub-Regions 3 Deseriptlay nnd inalytical Results by M.R/ES Regialg
and Li‘thologi ccl Classes,

The mein section of this chepter decls w:tth the description of the
sub-regiong of each Lithological Class, and the results obtained in
the depth versus yield enalysis. For each Class in a pariticular
MAR/ES region, there ist ‘

(&) 4 map showing the location of the sub-region of the Class;

(b) Teble conteining (1) = brief desaription of the arees ccmprising

the sub-regim

(i1) the size of the sub--region in square
kilometres

(111} the numbers of boreholes in the sub-regions
end Class (including those over 68,6 m? and

(iy) the observed ond potential rates of sueceess -
for each yield class. .

(v) depth x yield distribution

(¢) an interpretation of the results and an appruisal of the water
supply situation in the varicus subwregions of each Lithologiocel
Classg.

The section is arrenged in the following order.

MiaR/ES Region Lithological Classes
9,0 ‘ I and VI '
7,0 I, IIT and VI
7,M I, III, V and VI
7,¥ IIT
5,0 I, I1T end VI
5,M I
5% I and IIT

The phrase "rate of success" as used in the tebles and text requires
explenation, The object of the analysis is

(1) to ascertain what percentage of boreholes widch cttained ylelds
a) equal to or greater then 1 500 l/h
b) greater than 5 000 1/h and
e) greater than 15 000 1/h and,

(2) the increased rate of csuccess 1if unsucce.s..,f'ul holes wexe deepeoned
as Cl.ltlined in P r./gr&ph He2i -

The boreholes which ettained the spécified yield are said to have
"sucoeeded" end these are then expressed as o percentage of the
total drilled, and the percentage is termed "rate of sucocess",

On all the tables the letters '0' and 'P' represent the observed
and potential rates of success (caaes (1) and (2) above).
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TABLE  Leked

DEPTH X YIELD (MNALYSIS

aass I WRAES 9,0 RITES OF  SUCCESS %
+
SUB-REGION LOCATION Ja, |M0e OF BA'S 11 500 1/h] 45 000 3/h | 15 000 1/n
KM% | TOTL JaNelxsgp! o B | 0 E | o© E_
A Keroi I.C.ii 15 156 118 ¥ 75 |19 L9 |k i6
B Unvukwes T.Cei.e 7h 299 293 535 79 | 18 39 | 1 -2
c - Banket, Marédzi—Tatagura I.Cuiits 22 262 260 61 96 | 32 72 3 10
D { Glendale, Bindura, Sby W. drcturus I.C..'s 29 301 297 73 97 | 33 77 3 28
E Trelawney, Drawendsle, Gwebi-Hunyani I.Cok's Ly 371 362 48 85 {19 50 L 14
F Selisbury I.Cei. 7 304 297 64 9 | 26 53 | 3 8
G Salisbury I.Ceie 7 225 223 67 90| 23 67 | & 7
H Shemva-Poti, Bromley, Merandellas, Mtoko-irewa | 22 200 200 58 84 | 22 33 | 2 b
ItC. » 'S
I Nortan, Selaus, Sby S. I.C.ils - 15 239 233 60 100 | 24 73] 3 8
Mondoro T.T.l. _
J Vendmbi-Ruzawi. I. Ca i 29 238 237 66 92| 25 5. | © 11
X Macheke, Headlands, Russpe, Tsungwesi, 66 298 287 65 95 | 3L 80 6 26
Sebi Catchment (wWedze) I1.C...'s
Mesn
TOWL: 19 | TOWL LREA COVERED (KMZ) (ATPROX.) 330 | 2893 2807 | 60 90| 25 59 | 3 42

N.B. These areas are based on Lange's listing and not on the more accurate 1976 schedule which gives latitude
and longitude figures. ‘ : '
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heb  Olase L., (Grenitic Rocks) MAR/ES Region 9,0

Leltet Introduction

MAR/ES Region 9,0 covers an area of about 397 kmz, the main area
lying in the North eastern part of the country and the other
four smaller areas being %' the South of it.

The region consists of varicus rocks of Post African or older age,
and of which granitic types are dominant. It receives the highest
amount of rainfall, the mean annual smount being over 800 m.me

Class 1 of MAR/ES repion 9,0 has the largest number of sub-regions
(15) and also the largest number of bareholes (2976). There are
eleven sub-regions covering some 330 kn? and containing 2893
boreholes, 2807 of which have been enalyseds Of these eleven which
have been investigated, seven (B,C,G,H,I,J,K) have 200 r more
boreholes, and three (D,E,F,) have 300 or mcre, the highest

bem? E with 374 boreholes (362 snalysed)., Sub-region 4 (Karoi
Area), though containing a total of only 156 boreholes, has been
included, since the holes are concentrated in en area covering
only two quarter-degree squares (about 15 km?). The location of
all the sub-regions is shown in Diagram bek. :

Table Labe1 briefly describes the areas covered by each sub-regiom,
its area, borehole totals (sub-regicnal end number enalysed) end
the cbserved and potentiel rates of success in three yield classes.
Sub-regions ¢, m, n and o did not contein enocugh bareholes to
pernit an analysise All such sub-regiong are shown in smell letters
on the maps. :

i

bora2 Depth x Yield Distribution end Anzlysis

i

&Lt a glance, granitic rocks in this region sppear to yield some water
in most cases, and this applies evenly over the whole region.
However, a closer examination reveals a great difference in the rates
of success for the various yield ciasses, a trend which is manifested
in other rock types and MéR/ES regions.

For yields of 1 500 1/h or better, the cbserved percentage vories
between L46% in sub~region A Karoij and 7% in sub-region D
(Glendale/Salisbury W. arvea). The mesn rate of success is 60y

a typicel figure for the variocus rock types end MAR/ES regions.

The chance of success should boreholes be'drilled until they attain
the desired yield, or to a depth of 68,5 m, varies between 79

for the Karoi area ahd a meximum of 1004 far sub-regicn I
(Norton/Salisbury S. Area, observed rate. 50%). The mean for the
region is 90%.

In the absence of the results from test drilling to determine the
validity of the chance of success figures, it may be worthwhile

to exemine the depth/yield distribution pattern of boreholes in
this cless and region., The object of the exercise is to see if

the successful boreholes tended to. strike sufficient water supplies
at a certain depth. The resultant information mey ghed some ldight
or. *he nature of the rock fracturing, permeability and other
related factors. '
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The table below showk the depth intervels and the numbers of boreholes
in each intervel: These humbers are alsc shown as percentsges of the
total of successful boreholes. In this and other such tables, the
depths shown are those observed onlye | .

Table bolie2 Lithologtcal Cluss T, MAR/ES Regton 9.0
' Depth x Yield Distribution
YIELD CLASS - .
DEPTH INTERVAL L 150 1/h * 200 |t 35000 im
() No. of B/H's| % of Total| No, | % No. | %
o - 7,6 0 0 0 o 0 0
. 7,6 = 15,2 10 0,6 4 042 1 0,1
1542 =~ 22,9 66 . 3,9 2k 1,4 Q 0
22,9 - 30,5 296 17,5 97 - 57 2 0,1
30,5 - 38,1 L56 26,9 196 11,6 16 1,0
38,1 = 45,7 323 19,1 146 8,6 18 1,4
45,7 = 53,4 334 19,7 136, 8,0 29 1,7
53,4 ~ 61,0 156 9,2 66 3,9 13 0,8
61,0 = 68,6 53 391 25 1,7 5 0,3
No. of Bareholes Yielding % 1 500 1/h (Those analysed only) in Regiom = 1694]
These as Fercentage of Total Commenced = 60% |

NeB. The figures in the = 1 500 1/h yield class slso include
thos in the two higher classes and wsimilerly, those in thes + 5 000 L/h
class slso include those in the top yield %lass. :

In the first two yield classes most of the boreholes are between

22,9 end 53,4 metres whilst the high yielding holes are between

30,5 ¢nd 53,4 m, deep. There is one exceptional case in the Salisbury
eres where a high yield was obteined at a depth of about 15 m.

It is significant that there are no boreholes yielding considerable
amaunts of water less then sbout eight metres deep and elso, the
cbserved rigures refleot no continuous increase in supply when bareholes
are drilled beyond 53,4 m. (See Table 4.403). This is due fo the

fact thet the rocks generally contain fewer fissureswith depth and
become less permesbles

Table Lele3 Lithological Cless T, M:iR/ES Repion 9,0

Extended Depth x Yield Distribution.

YIELD CLASS
D?p)th +1 500 1/h + 5 000 1/n + 15 000 1/h
M = . ‘
No. | & No. | % ‘ No, %
Over 68,6 | 2,4 | 15 0,9. , 3 0,2
t ’ '

N.B. 45 boreholes failed to yield 1 500 1/h.
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.is ig to be expected, the observed and potential percentages decrease
in the higher yield classes. Table 4eobet shaws this decrease; for
example, the observed figures for the Karoi ares (with the potentiael

- rates in perentheses) are 46% (75), 15% (49) and 4% (16) for the
three yield classes. The percentages for sub-region I (Norton area)

- reflect the differences oven better, il.e.

Yield Class t4 5001 + 5 000 1/h + 15 000 1/h
: 600 (100) 2% (75 3“/; (8)

Very few boreholes have yislds better than 15 000 1/h. In the
Trelawney/Darwendele arvea (sub~region E)} where 362 boreholes were
anelysed, only 14 holes, 3,% of the total, exceeded this amount.
These are between 30,5 and 61 m, deep. Of the total of 371 boreholes,
9 were drilled beynd 68,6 m. and only two produced yields equal to
or greater then 1 500 1/h, and neither of these attained 15 000 1/h.
This reflects the decrease in yields beyond a certein depth in the
granitic rocks in the rebion, a characteristic which is noted in
following parhgrophs. :

Investigations show that the rocks will yield some water in most areas
and the observed yiclds are fairly uniform over the whole ares. Wwith
a few exceptions, yields do not exceed 15 000 1/H, but this is
compensated for the fact that there is a good chance of striking
reasonable quantities over a wide ares, provided the sites are
scientifically selected . However, where ylelds higher than

15 000 1/h are desired, the fact thet the observed percentages

of boreholes in this yield category are low (end the risk of failure
therefare considerable), must be borne in mind.
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TAHEE  L.5.1.

DEPTH X YIELD ANALYSIS

CLASS VI, MWR/AES 9,0 ] RATES OF SUCCESS A
4REA |NO. OF BA'S  |T 1 500 1/h| + 5000 3/h) +15 000 1/n 1
SUB-REGION LOGATION KMZ | TOTAL [/ NALYSED o P 0 ) i3
B Banket, Marodzi-Tatagura, Trelawney, Darwendale 103 { 294 283 82 99 59 90 22 60
Gwebi-Hunyani, Sby W., Norton I.C.:i's
C Bindurs, Glendale, Arcturus, Sby; Bromley, 1181 313 30 82 a6 - 38 78 10 39
Marandellas N. X.C.i's
D | salisbury W. I.C.4. 71| 266 259 77 400 51 100 | 11 . 100
E Salisbury W; Ruwe L.Cea’s. 7] 56k 561 83 97 56 89 | 10 35
— ) . Mean
TOTAL: 4 | TOTL AREA COVERED (KM®) (LFPROX.) 235 | 1437 143 81 98 51 89 | 13 59
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Class VI _(Barly PreCembrian Rocks) MAR/ES Region 9,0

Introduction

Class VI comprises Shamveian and Bulaweysn nmetasediments, Bulawayan
metavolcanics and Sebakwian ultramafics, The main belt containing these
rocks lies between Selisbury and (i) Bindura to the North

' (ii) Bromley and Marsndell.s Lo the East
. i and (iii) Banket to the North-west,-
‘The areas are well defined on the 4:1 000 000 geological map of 1977.
‘The belt is surrounded mainly by the granitic rocks dealt with in
Seotion 3.1 . ’

The class contains the second largest number of boreholes in region

9,0 (1477)« Four of the six cub-regions, B,C,D, and E cover sn ares

of some 235 km? end conhtain a total of 1437 boreholes, 1413 of which
have been analysed, Sub-region E (Salisbury I.C.A.) consists of a
single quearter-degres square containing 564 boreholess This sub-region
congtitutes an ideal study area should any field studies be contemplated.

Table L.5.1+ describes the location of the sub~regioms and displays
other relevant data, '

Depth x Yield Distribution and Anzlysis

. The rocks in this Class give yields higher than those of the granitic
rocks in. the same regicne In the 1 500 1/h or better yield classes,
the observed rate of success is between 77 end 82%, ‘the mean being 81%.
.This is the highest rate for any class of rocks in any M/R/ES region,
The potential rate far the same yield class lies between 86 and 100%,
(the latter obtained in the Sslisbury West I.C.io). The meen is
98%, the highest figure nc far Cbtained.

-In the +5 000 1/h yitlid class the observed figures are considerably
‘lower, varying between 38% for +he area stretching from Bindura to
:Marandellas, and 5% in the Norton/Banke’s/Dorwendsle area. The mesn
[figure is 5%, twice the figure obtained for this yield class in
‘Class I rocks. The potential figures, varying between 78 and 100%
(mean 8F) earc aycin the highest obtained.

In the high yield class, the meen observed and potential rate of
succedgs figures are 13 and 5% respectively, .

In view of the high rates of success obtained, it is worithwhile to
npte the depths to which toreholes were drilled and then compare
these with the depth of bareholes in the granitic rocks. This night
provide an ingight into the water bearing qualities of the rocks

in the two lighological Classes. Table L4.5.2, ddsplays the

yield classes, and numbers and percentages of oObserved boreholes

by depth. interval.
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Table 4e5.2 - Lithologleal Class VI, MAR/ES Recian 9,0
' Depth x Yield Distribution
7 YIFID CLASS
DEPTH INTERVAL $ 1500 1M +5000 1/h  t+ 15000 3/h
(M) No, of B/fAs| % of Total No. A No. %
U - 7,6 0 0 / o 0 o) 0
7,6 - 15,2 2 0,2 0 0 0 0
15,2 = 22,9 28 2,1 10 + 0,8 0 0
22,9 = 30,5 142 10,7 76 5,7 7 0,5
30,5 - 38,1 315 23,8 184 13,7 by 2,3
38,1 - 45,7 330 24,9 179 | 13,5 40 3,0
45,7 = 53,4° 32 23,6 173 | 13,1 56 by 2
53,4 - 61,0 164, 12,4 93 7,0 | 32 2,k
61,0 - 68,6 B 2,3 16 1,2 8 0,6
No. of Boreholes Yielding % 1 500 3/h (Those ensalysed only) in Region = 1324
These as Percentage of Total Commenced (1413) = 9%

The table shows that there is practicelly no difference in the cepths

at which most boreholes attained the yields in both the granitic and Eerly
PregCarbrian rocks. The difference lies in the rates of success in the yield
classess In lithclogicael Class I, 60% of the anslysed boreholes struck
yields of 1 500 1/h and better, oompared with 94% in Cless VI.

The information shows that, firstly, much of the water available is found
at depths of between 22.9 and 53,4 metres and, secondly, the older Early
PreCanbrian rocks generally have a higher rate of success than the
younger grenitic typese Another fact which becomes apparent is that there
arg fairly well-defined depth limits above and beyocnd which satisfactory
yields cannot be obtained. The upper ILimit in both Classes is sbout 15
metres whilst the lower limit is between 53,4 and 61 metres.

The following sections deal with the occurrence of groaundwater in the
other regions and classes, and, whereever possible, an attempt is made to
compere and contrast any characteristics displeyed by the various rock types.
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TAHELE  L.6.1

GLASS I,

DEPTH X YTELD INALYSIS

WR/ES 7,0 RiTES OF SUCCESS % o
SUB-REGION LOGATION Y 4REL | NO, OF BMHi's 245001/ + 5000 1/ | 415 000 I/h
. 2 : ‘
KM TOTAL | ANAIYSED | © P ) PO P
A Mtoko-Mrewa, Shamva-Poti I.C.4's. Mtoko T.T.L. NN 297 293 57 87| 25 s 3 10
B | awebi-Hunyani, Sby. W; I.C.i's 15 186 180 69 85| 3 5 |4 - 15
E Sesgombi, Bembezagn, Bubi, Gwelo I.C.;’.f s, 176 215 202 52 76 21 32 L R
Shmgmi, Silobela, InkOsikaZi Tc TaL‘ SQG'Welo J.LQPQZ\L :
F Suri-Suri, Selous, Umsweswe, Umfuli, Sokis, 81 264 240 57 83 22 50 L 19
Beattlefields I.Coi's ' i
G Sby. S; Besatrice, Featherstone, Wedza, Umiuma,
Enkeldoorn, Sabi Catchment I.C.4's, Mondero, 125 3H 36k 61 92 29 58 5 23
Menyeni T.T.L's -
I Taingwezi, Odzi L.Cod's 29 | 237 | 2% 64 ol 26 T |3 1
J Gwelo E; Shengani, Inyati, insiza, Issexvale~ :
Ncema, Mchingwe R, I.C..'s. Inyati 162 210 195 65 - 37 30 55 L 12
Ntebazinduns T.T.L's
X Gutu, Victaria C; Unmshendige 1.C./'s, Buhera, 454 | 308 292 57 89 30 69 |7 20
Gu‘bu T- T-L'»S '
L. Umtali S. ete. (Untali area) I.C..'s INR 232 22 53 80 21 53 L 28
Maronke T.T.L.
TOTiL: 9 | TOTL /RE. (OVERED (KM?) (. PPROX.) 830 | 2337 .| 2240 “9 86 26 56 | & 17
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4e6.2

Glass I S Repian 7,0

" Introduction

MAR/ES Region 7,0, the largest of all the regions, covers an ares
of sbcut 1073 Kn2, The main belt includes places as far opart as
Mtoko, Gwelo and Fort Victoria, and takes in much of the centrel
watershed stretching roughly from the North-eagt to the Southe
western part of the country. There sre three smaller areas, all
quite near the meain belt. (See Diagram 4.6).

The meen annual reinfell is between 600 snd 800 m.., and the Erosion
Surface is of Pogt African end older age.

In Class I there are 13 sub-regions and containing 2375 boreholes.

~ Nine of these .(4,B,E,F,G,I,J,K,L) have been investigated. They contain

2337 boreholes, of which 2240 have been analyseds Sub-region X has
over 300 boreholes and the rest over 200, with the exception of B,
which has 186 boreholes in two quarter-degree space squares.

Table Le6.1 describes the location of these sub-regions and

gives appropriate date.

Depth x Yield Distritution snd Analysis

The granitic rocks in MAR/ES region 7,0, like those in regiom 9,0,
yield some water in most places and, in some cases, sy conparison

of the. tobles for the two regions will showithat the srcos with the
best yields in 7,0 correspond with those in 9,0, ‘

The ];Sercentage of boreholes attaining yields of Z 1 500 1/h or

better varies between 53% in sub-region I (Umtali Scuth/Maranke T,T,L.
ares) and 6% in the Gwebi/Hunyeni/Salisbury Viest ereas. The mean
figure for the nine sub-regions is 5%%, cnly 1% lower then the figure
for Cless I rocks in region 9,0.

The patential figwes in the same yield class for the two regions
are only slightly different (9% for region 9,0, 8&% for region 7,0).

This similarity in percenteges is repeated in the two higher yield
clagses. For exsnple, the mean cbgserved rates for the two regimns
in the + 5 000 1/h and + 15 000 1/h classes are (those for 7,0 in
parenthesis): 25 (26) end 3 (4) whilst the pctentisl figures are
59 (56) and 12 (17)

" At this point the depths to which bareholes in the varicus yield

clagses were drilled are examined for purposes of comparison with
those in region 9,0, Table 4642 illustrates the situation.
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Table Lhebe? Litholorical Cless I, MAR/ES Repion 7.0

Depth x Yield Distribution

YIFLD CLASS
DEPTH INTERVAL 21,500 1/h + 50001/ |y 15000 I/h
()  Nos of BA'S| % of Total No. | % Nos %

0 - 7,6 -0 0o | o [ @ 0 0
7,6~ 15,2 L 0,3 2 0,2 0 0
15,2 = 22,9 68 5,2 25 | 1,8 1 0,1
22,9 - 30,5 215 17,0 106 8,1 6 0,5
30,5 - 38,7 375 28,6. 165 12,6 18 154
38,1 - 45,7 29 © 22,2 108 8,2 17 1,3
53,4 = 61,0 98 745 ' 57 byl 21 196
61,0 - 68,6 - 32 2,4 44 0,8 2 0,2
No. of Boreholes Yielding £ 4 500 L/h (Those Analysed only) in Regian = 1310
These as Percentage of Total Commenced {(2240) = 55%

In the first two yield classes; most of the borehole lie between 22,9
snd 53,4 metres, whilst in the high yield cla:s they are betwsen 30,5 oand
53,4 metres deep. These are the same sort of figures cbtained in regiom
9,04 '

Two pcints emerge from the foregoing observations. The first is that
there is only a small difference in the magnitude of yields in the same
rocks in the two MAR/ES regions. The second is that the depths to which
most of the observed boreholes have been drilled are the same for the
vericus yield clasges in both regions. These points indicate that the
movement of water in, and the yield capacitlics ¢, the granitic rocks are
not affected to a very great extent by differences in the MAR/ES regioms,
although it night have been adssumed that the higher mean annual rainfell
in region 9,0 should in the long term account for the higher potential
success rates., So far, however, the observed rates refledt no particulaer
tendency for boreholes in rocks in region 9,0 to give invariably better
yields than those in region 7,0. - ,
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TARLE Lo7.1

CLASS III M/R/ES 7,0

DEPTH X YYELD /NJLYSIS

+ .
SUB-REGION LOCATION ARE4 | NO. OF B/fi's =1 500 1/n |+ 5 000 1/h {415 000 1/h
2 . B N ; - R
KM TOTAL | #NLIYSED 0 b5 0 P 0 P
B Lupsne, Gwasi, Inkosikazi T.T.L's (Gwasi irea) | 169 260 175 69 8 |40 16 | o 0.
c {Bubi T.Chi., Shengeni, G ampa T.T.L's 59 279 194 8 79 6 11 0 )
D Sby; Beatrice, Featherstone, Umvune, . : ,
Enkeldoorn, Gwelo I.C..'s. Mondoro, Manyeni, - 309 333 27k 63 g2 24 37 1 2
Shangeni ete. T.T.L'S : -
5 A Mean - .
TOTAL: 3 {TOTAL LRE: COVERED (KM®) (APPROX.) 537 872 643 60 87 |} 12 24 ¢ y
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Class IIT  (Sends end Sendstone), MiR/ES Region 7,0.

Introduction.

islthough this class of rocks is found in MAR/ES regian 9,0, it

has not been investigated becouse there are too few boreholes listed
to cansitute a sub—reglon and therefore it is flrst considered in
region 7,0,

Sands and sandstones cover large sreas in the North-western pert of the

. country, especially in the wankie, Lupene and Nysmendhlovwu districts.

They are also found in many other parts of the hlghveld notably in the
aree between Salisbury and Enkeldoorn.

In this class in reglon 7,0 there are 893 boreholes in five sub-regicnss
Three of these, B, C, and D, together containing 872 boreholes

(643 enslysed), have been mvestigatedo The first two have mare thean

200 boreholes and the l'ast D, has over 300 spread over an srea of about
309 km2, ‘

‘Diogram 4.7 and Taeble &.701 illustrate and describe the locstion of

the sub-regions and the relevent information on them.

he7e24 Delth x Yield Distribution 'and Anslysis

Due to their generally high porosity end permesbility, sends and
sendstones would be expected to be correspondingly high yielders

of groundwater. study of the areas in region 7,0 does not eppesr
to support this; in fact the retes Of successes are low in the higher
yield classes. .

The meen observed and potential rates of success in the first yield

Cless (60 and 87 respectively) compere favourably with those in

Class I, but the figures differ greatly in the second yield class,

where _those for the Class III rocks are less than half of those for

?raniticy;'ocks. The figures for the high yield class are ingignificand
end 17}« '

Teble L4e7.2 below ghows that only three boreholes, representln,g a mere
0,% of the total number of boreholes with yields equal teo or better
than 1 500 1/h attained yields of over 15 000 1/h.
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Table hs7e2e Lithologiesl Clags III, MAR/ES Region 7;0.
Depth x Yield Distribution.

YIELD CLASS
DEPTH INTERVAL L 1500 I/h +5 000 1/h |+ 15 000 1/h
(¥) No. of B/fi's {% of Totel No, y No. 7

o - 7,6 0 0 0 0 0 0
7,6 -=15,2 1 0 0 o'l o 0 0
15,2 = 22,9 : 21 5,5 b 1,01 o0 0
22,9 = 30,5 58 1541 21 . 55 Y 0
30,5 = 38,1 67 17,4 17 L 1 0,3
58,1 - )-&-5,7 67 ’ 17,1-!- _ 15 3:9 0 0
l+537 - 53,4 76 ! 19’8 ) . 18 &-:7 1 0)3
53,4 = 61,0 54 141 71 1,8 1 0,3
61,0 = 68,6 4 10,7 ok 1,04 © Q -
No. of Boreholes Yielding £ 4 500 1/h (Those inelysed only) in Region = 384
These as Percentage of Total Commenced (643) = 6

The table shows that in the first two yield classes, most boreholes that
struck supplies lie at depths of between 30,5 and 53,4 metres, and beyond
the last figure there was a décline. These figures are similar to those of
the Class I rocks in the same region. The three boreholes thaf did attain
a high yield were in the 30,5 - 38,1 and 45,7 -~ 61,0 -m, intervals.

It is significent that, of the 229 boreholes which were drilled to depths
greater than 68,6 p. none atteined yields over 15 000 1/h, and anly 11 had
yields better than 5 000 1l/h. 121 boreholes yielded less than 1 500 1/h.

It is evident that sends and sandstones do not necesserily give better yields
then the grenitic rocks in the seme MAR/ES region. Nevertheloss, incorrect
drilling techrrigues,- boreholes not Heepened, insuffici.nt open sren ins

slotted ceses ark knowr %o be Pactory which adversely affect yields from
sedinentary formationss In TvTuL's boreholes are usually stopped when the
first water is struck. Holes are not drilled deeper. to obtain more water
because anly hand pumps are installed ond these supply only small smounts

of water. Because of these factors, sn incorrect assessment of the groundwater
potential is given. It is known thet importent aquifers exist in this class.
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TAHLE  L.8.%

DEPTH X YIFLD ANALYSIS

4SS VI, . MAR/ES 7,0 ‘RAIES OF - SUCCESs 7
SUB-REGION LOCATION LREL | NO. OF B/H'S 21501/n [ 45000 2/h] 415 000 1/
: 2
Kt TOTLL VNAIYSED | O P 0o Pl o P
c Suri~Suri, Selous, Unfuli, Umsweswe, Sokis 81 287 |- 272 75 95 47 8y | 21 4
Salisbury S; I.C.A's '
D Battlefields, Featherstone,. Segsombi, ’
Bembegzasn, Gweleo & E; Unmwvuma, Umtali 485 354 335 67 92 35 77 7 32
etco IQCQ_J-:L! Se ledi etc. T-T.L’S
o LI : ' ean
T0TAL: 2 |TOTL AEEA COVERED (KM®) (AEPROX.) 566 | Bh | 607 o9 M 81 {1k 37
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Clegs VI, (Easly PreCembrian Rocks) MAR/ES Region 7.0.
Introduction

Some 944 boreholes, the second largest pumber after that/ in Class 1,
heve been drilled in this Iithologicel Classs The boreholes are found
im-fdve seb-regions, & to E, and two of these C and D, containing
641 boreholes, (607 enelysed) form the basis of the following: section.
The two sub-regions cover an area of about 566 km?, with D accounting
for the larger part stretching from Umteli in the Zest to Gwelo in the

- Wepte (see Diegram 448) o

LeBal ‘%-‘\:.“"5 g

Yield Digtributicon and in
Although only $wo sub-regiocns have been investigated, the results
obtained sre quite similer to those in MAR/ES region 9,0. 4 look

gt the meen figures in Table 4«81 reveals figures considerably
higher than those of both tie grenitic and sendy rocks: For example,
the mean observed figures for boreholes with yields of 1 500 1/h

are 59, 60 end 71% for Class I, III and VI respectively, whilst the
corresponding potential figures are 86, 87 and 9%, The figures

for the higher yield clagses show a similer pattern,

The figures for the + 5 000 and + 15 600 1/h classes conpare
favourably with those in MAR/ES regian 9,0 as illustrated below:

MAR/ES + 5000 1/h o + 15 000 i/h .
Obgerved Potential Observed Potentisal
E 9,0 ~ 54% 8% 134 5%
7,0 44 81 14 37

4s observed in earlier sectians, the depths to which most of the
observed boreholes were drilled lie in much the same range, Table
L4+8.2 below shows that in this cese the upper limit is somewhat
deeper, being between 30,5 and 38,6m; but the lower limit is still
around 53,4m for the first two yield classes, and around 61,0m for
the top yield cleass.

Table 4e8e2. - Lithological Clags VI, M4R/ES Region 7,0.

, x Yield Distribution

YIELD (LSS
ki)

DEP’.EH)INEEERVAL 1 4500 1/Mm + 5 000 1/h {1+ 15 000 1/h
. M}

No. of B/i's ﬁ of Potal No. % No. %

0 - 0
756 = 15,2 ] 1 g Qs
15’2_"" 22.,9 . 9 1,
22,9 - 30,5 . 51 10
30,5 = 38,1 123 25,1 58 11,5 |14
3Byt = 45,7 121 2k, 7 59 12,0 22
45,7 = 53,4 108 22,0 51 10,4 {16
53,4 - 61,0 67 | 13,7 37 756 115
64,0 - 68,6 - 10 2,0 7 191 1

7,6 0 0 0 0
2 0 0 0
8 2 Ogh | 1
b 20 Lyt | 2

w -

- w
NI E N

O\.N\.N-F‘_I\JOOOO

-

No. of Boreholes Yieldang =1 500 1/h (Those inalysed cnly) in Regicn
These as Percentege of Totak Commenced (607)
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TAREE  4a9.4

Ty g

DEPTH X YTEED ANATYSTS

QAsS I, bir/Es 7,1 ~ RATES OF SUGGESS % . 7
SUB-REGION | IOCATION ABEL | NO. OF B/H's | 31 500 3/h }4+5 000 1/b |+ 1 5000 1/h
_ ' KM2  ImomeT, LANATY SED ¢ P lo P.J O _ P
i ingwa N &I S; Eldorado/Mayuadzi, Suri Suri 221 | 30 326 55 90 2t 58 3 24
T.Co }._' S.. Sanya‘ti To T.L. ' .
B Kerci, Mtokodrewa etc. I.Coi's 265 | 331 301 | 62 89 |2 - 53 3 7
_ Mtoko T.T.L, - ‘ - -
. : ) 5 liean ,
| 0T4L: 2 | TOTiL iREA COVERED (KM®) (APPROX.) 486 ] 701 | 627 59 90 {23 56 % 16
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Clags I (Grenitic Rockg), MAR/ES Region 7.M.

Introduction
Region 7,M consists of mixed Poat African and older, and Pliocene

' and younger Erosion Surfaces. It comprises much of the ncrthern -

Le9e2

| Yield Class |

part of the country, stretching from the Narth-eastern border to
the Wenkie area. There sre also three smaller areas, one in the
Nerth-western tip of the country, and the ‘other two in the lower
Gwelo and Ndanga sreas.

Two large sub-regions consist of the area from the Eastern border

to the Gokwe district. They each contaein over 300 boreholes, the

total veing 701, of which 627 have been anaslysed. Their total area

is sbout 486 kn2, There ave few of no boreholes in Class I in the
North-western portion of the region. Diagram 4.9 and the ¢orresponding
table give details of the sub-regions.. .

Depth x Y;eld Distribution and Anelysis

The mean percentage figures for boreholes attaining verious yields in
Class I rocks in MAR/ES regions 7,0 and 7,M are displayed below for
the purpose of comparison.

BEIE S

W O -

500 L/h | + 5 000 L/h {+ 15 000 1/h
P |0 P P

O

Percentages §Observeg@otemtial)

MAR/ES ' 7,0 5
7.4 . 5

86 26 56 | 4 17
90 23 56 3 16

The figuwres illustrate that there is little difference in the numbers
of borcholes in thése rocks attaining certesin yields in the two regionse

The comparison of Tables 4.6.2 and 4.9.2 reflects a slight difference
in the depths of most of the boreholes yielding 1 500 1/h or mare;
the upper limit in region 7,0 is around 22,9 m whilst that in region
7,M is around 30,5 m, The lower limit differs by the same magnitude.
This means that most the water in the granitic rocks in region 7,M

is found st a slightly deeper level then in region 7,M. A point to
note here is that the percentage of boreholes ettaining 1 500 1/h or
mare out of the total number of analysed boreholes is the seme (58‘70)
for Class I rocks in the two regions. ,

Table 449.2. Lithological Class I, MAR/ES Region 7.l

Depth _x Yield Distribution

. DEPTH
()

YIELD CLASS
INTERVAL Z 1 500 | +50001/h |+ 15000 1/h

No._of B/H'S| % of Totel | No, ‘ % No.

e] -
7,6 -

22,9 Lol
30,5 -
38’1 -
45,7 -
53,4 -
61,0 =

15,2 =

7,6 "0 0 0
15,2° 1 0,3 . 1
22,9 - 18 5,0 2

30,5 LA 12,1 14
38,1 84 23,4 22
45,7 63 ATk 29
5354 67 . 18,5 28
61,0 - 63 17,4 34
68 6 23 6,3 - 10

w % e

-
QO ~ O - O\
O+ O00000 W

-

-
.

-

NO-JONRNWO OO
-

-

] NO& of
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1
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:
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Bareholes yielding £t 1 500 (Those Analezse& Only) in
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DEPTH X YIEID (N/IYSIS

CL4SS IIX, MiR/ES 7,M

RWTE OF  SUCCESS &

T
" SUB-EEGTON TOCATION LREL | _NO., OF BAH's =1 500 1/h1 +5 000 1/h | +15 000 1/n
. i TOTAL | /NATYSED o ®* |9 by 0 P

D Wenkie G.R. (Gwaai Lres), Senyati T.T.L. 36| 229 142 64 81 {13 25 0 0
TOTRL: 1 TOTAL ARLJ. OOVERED (KM} (&PPROX). 316 229 | - 142 6  B1 |43 25 0 0
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s ITI (Sands and Sandstone

S Region »

As shown in Diagram 4.10j there sre five sub-regions with o totel

. of 331. boreholes. Only ohe of these, D (Gwasi erea) has
borehcles, and these are scattered over &n area of 316 km“,

nough
S The

sub-region has 229 boreholes, 142 ‘of which have been snalysed.

The rest are more than 68,6 m, deep end it is intended, in view of
the low success figures obtained in region 7,0, to evaluate the
degree of success, if any, these have achieved,

#01 0.2

Depth x Yield Distribution and Anslysis

The figures displayed in Table 3.7.1 differ little from those in

750

The obsgerved percentages are higher in region 7,M for the

first two yield classes, but there is no clesr pattern for the.

potential rates, and in eny case differences are small.

It rsnoted earlier on that the numbers of boreholes exceeding

15 000 1/h for this lithologicel Class were insignificent.

The seme

applies in region 7,M where ncne of the boreholes snalysed attained

a yleld better then this figure.

In the + 5 000 1/h yield class,

the observed figures in regions 7,0 and 7, are anly 12 and 134%%
respectively. .

These figures were, of course, based only on boreholes arilled
to a depth of between 61 and 68,6 metres. -Teble 3,7.2 shows the
depth/yield distributicn down to this level..'s in previcus cases
most of the observed boreholes attained the various yields within
the 30,5 and 61 m depth range. .

Table

210.2

Lithological Class ITT, WAR/ES Refon 7M.

Depth x Yield Digtribution

YTRID GihSS

DEPTH INTERVAL | %4 500 1/h + 5 000 1/h §+150001zh

(i) No.of B/H'S | % of Totel | No. % No, %
0 - 7,6 0 0 0 0 0 0

7,6 « 15,2 0 0 0 0 0 0
15,2 = 22,9 1 1,1 . 0 0 0 0
22,9 ~ 30,3 8 8,8 1 1,1 0 0
30,5  ~ 38,1 16 17,6 3 3,3 0 0
38,1 = 45,7 16 17,6 b by 0 0
45,7 = 53,k 13 14,3 2 2,2 0 0
53,4 = 61,0 27 29,7 6 6,6 0 0
61,0 - 68,6 10 14,0 2 2,2 0 0

No. of Boreholes Yielding = 1 500 1/h

Thess £3 Percentage of Total Commenced (142)

(Those analysed only)}in Region 2‘6;’,‘?%

The investigation of ‘the vroportion of bareholes drilled to greater depths
and atiteining the specified yield resulted from the fact that sands and
sendstones were not yielding higher quantities at shellower levels.

These rocks are usually high ~ permeable ond porous and would therefore be

are illustrated on Table 4.10.3.

expected to produce higher yields. There wras o possibdlity that high

yields would be attained at greater depths.  The distribution results
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Of the 87 boreholss which exceeded 68,6 m, 46, representing 5% of the total,
attained yields of 1 500 1/h or better. & point of interest is that me
borehole which was drilled to a depth of 230 m. produced cnly 900 l/h.

In order to determine whether or not the optimum depth range for Class III
rocks is greater({c,ut deeper levels) than that in other rocks (and so
deternine whether or not Table L4.10.2 is misleading), the following Teble

- was compiled, It shows the numbers of the borehvles which equalled or
exceeded 1 500 1/h in the Class by depth intervel.

Table 4.10.3.  Class 1, MGR/ES Region 7,M.
Extended Depth x Yield Distribution.

YIEID CLASS
DEPTH INTERVAL | I 1 500 Lk + 5 000 1/h + 15 000. 1/h
(4) No.of B/H's % of Total No. % NoO. %
0 - 7,6 0 0 0 0 0 0
7,6 - 15,2 0 "0 0 0 0 0
15,2 - 22,9 1 0,7 0 0 0 0
22,9 - 30,5 | 7 51 1 0,7 0 0
30,5 - 38,1 13 9,5 3 2,2 0 0 ‘
38,1~ 45,7 12 8,8 N 2,9 0 0
45,7 = 53,4 14 8,0 2 1,5 0 0
53,4 - 61,0 24 15,3 6 Lol 0 0
61,0 - 68,6 8 5,8 2 1,5 0 0
68,6 - 76,2 14 10,2 3 2,2 0 0
76,2 - 83,8 8 3,8 1 0,7 0 0
83,8 - 21,4 6 bigh 0 0 0 0
Hyb = 99,1 5 3,6 2 1,5 0 0
99,1 - 106,7 3 2,2 0 0 0 0
106,7 =~ 14,3 1 0,7 0 0 0 0
M43 - 121,9 1 0,7 ol o - 0 0
121,9 - 129,5 2 1,5 1 0,7 0 o)
129,5 =« 137,2 1 0,7 0 0 0 0
137,2 = 444,8 1 0,7 1 0,7 ¢! 0
14,8 - 152,4 3 2,2 1 0,7 1 0,7
152,4 = 160,0 1 0,7 0 0 o) 0
No. of Boreholes Yielding "= 1 500 1/h in Region = 137
These as Percentage of Total in Sub-Region  (229) = A

It is clesr that there is no direct relationship between depth and yield.
In the low yield class, the lower depth limit does not lie between 61 end
68,6 metres, but Letween 76 and 83,8 m, Howavor, a genersl decline in
numbers of boreholes is noted beymd 106,7 metres., MNost holes are between
53,4 end 76,2 m. deep. :

The majority of those boreholes which yielded more than 5 000 1/h lie
between 30,5 end 99,1 m. It must nevertheless be noted that good yields
have been :obtained in comp-ratively recently drilled boreholes in some areas.

AN,
R i

A



/;/I'/v Adorgin

250 26° 27° 280 29° ° 31° 2° 330
. , , : : : , — - S — 3 NOTES
i R SCALE 1:5000000 - CLASS ¥ MAR/ES REGION 7,M
T SUB - REGIONS -
16° 7 o 1- - o g
Wz N b
i e bR N o~ £
T PAsol oMb | ™ 22 2
L 74 74 v =
el Par kil ///,//,, j////!// | 2? AL o O
i W74 7427 { o O
NAREANZ777 Rk : @ ¢ 8
: g{//l .L | ! 710 .M Mean Annual Rainfall gl =T &
. | A 70 { (mm) 0 M Y
18° - ! ﬁ/ A g0 7.0
: - ////7 s ? } Over 800 = G 90 /M -
- N — ] 4 $ i 500 - 800 = 7 7.0 7M 7Y
. - WO I U . b -,
7M , 7,0 : ,;"G glo LOO - 600 = 5 5,0 S,M 5,Y
197+ N ! ’ T Under 400 = 3 - -3y
| + : i
\ sy| o DT sle | A _
N so] T 1 Constructed from Diograms 1 and 2
ool h ; ] i o (N.B. Those sub-regions for which a
; .i— § | 0 9M depth x yield amalysis has been made
i ; , 4 are shaded.}
b sg 7,0 : 7IM 7y
ERE -
21Um— l 'r - ; N —_—
L t\ L Ly e e {
C b C : Y
I \_f\;\*\ f ; b Combined Mean Annuai RY
| R GYé A Rainfall And Erosion :
B pa e S 1 Surfaces (MAR/ES] "
i i i i
L | . L . JE— 1 . L . 1 ;

Manner of Occurence of

Groundwater

in Rhodesia

Diagram 411

[MOWD. HYDRO Sk 385/8




TAELE 41141

DEPTH X YTELD /NALYSIS.

LSS V,  MiR/ES. 7,M RATES OF SUCCESS %
SUB~-REGION TOCLTION LB, | NO, OF BM's 21500 1/n{+5 000 1/n {5 000 1/n
| e | rorn | avizysep o P lo P 1O P
A Dome, fngwe N; ete. L.C.L's 176 273 292 69 90 |3 65 | 13 37
c Lngwa 3; étc. I.C.4i's. Senyati T.T.L. 118 225 178 67 88 | 28 57 14 35
) - Mean
TOTLL: 2 | TOTAL 4REAH COVERED (KM°) (iFEROX.) 29 | 498 390 68 89 | 3 64 | 14 36
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[T Class V (Mid-PreCambrien Rocks)  MAR/ES Remion 7.M.
Leltet Introduction "
This Class, which has not been encountered in earlier sectionms,
consists of a number of rocks, mainly the argillaceous types,
dolomite snd limestone, shales and quartzites and orthoquartzites
of the Lomagundi and Umkondo systems (see pe 2 for detsils).
Diagram 411 shows that this Class has six sub-regions in MAR/ES
Region 7,M. Two of these, A and G, comprising meinly of the Doma
and fngwa I.C.i's, extend over an erea of 294 km? end contein scme
498 boreholes, 3% of which have been investigated. '
Lelle2 Depth S Tield Digtribution end fnalysisg..
Teble Le11.1 shows that 68% of the boreholes drilled had yields of
1 500 1/h or better. The observed figures are higher than those
for Class I rocks and exceed those far Clags ITI rocks in the seme
regicn, The table below shows that the mean observed and potential
figures for Mid-PreCambrian rocks compare with those for granitic
rocks in region 3,0 with its higher meen annual rainfeil,
Yield Class I 15001/m +50001/m +15000 l/h
jRetes of Success (Observel/Potential)% 0_P 0 P 0 P
MIR/ES 9,0 EI 60 90 25 5 - 3 12
7,M 68 B89 31 61 14 36
In fact, the figures foar Class V region 7,M'are cn the whole better
then those for region 9,0, and are second only to those of the Eerly
PreCambrian rocks in region 9,0. The impression given is that
Class V rocks constitute fairly good aquiferss
It is desirable to note if there is Fz'any difference in the depths to
which most of the observed boreholes were drilled. Previous
invegtigation has so fer shown that the optimum ddépth range is much
the same in most rocks, with the exccption of sands end sandstones.
Table 4e11.2 gives the depth/yield distribution.
Table L4.e11.2 Lithologigal Class V, MiR/ES Region 7,.M.
Depth x Yield Digtributicn
YIFLD CE4.SS
"TI"“'
DEPTH INTERVL | % 1 5000 1/h ) _+5 000 1/ +15 000 1/h
(). No. of B/ds |% of Total | Nos % No. %
0 - 7,6 o] 0 0 o 0 0
7,6 = 15,2 1 ok b1 0,4 0 0
22’9 - 30,5 14 5’5 ' 3 1,1 '1 O’l"
30,5 - 38,1 23 8,6 3 2,3 0 0.
38:1 - 45,7 36 13,5 17 6;-’-@- 5 1:9
53,4 - 61,0 6Ly 24,1 32 12,0 17 6yl
61,0 -. 68,6 33 12,4 19 | T 11 st
No. of Boreholes Yielding & 1 500 1/h in Regiom (Thoae inelysed only) = 266
These ss Percentage of Totel in Sub-Region  (290) = 68%
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The upper limit for the first twe yield classes is between 38,1 and
45,7 whilst that for the high yield class is Yetween 45,7 ond 53,4 m.
The overall decline in the numbers of boreholes beyond 61,0 is not very
pronounced, especially in the higher yileld classes. This, together
with the fact that in limestone and dolomite for exsmple, water is
often eble to percolate to grest depths, indicatcs that considersble
yields mey be obtained in particulsr locations if wells sre drilled
beyend 68,6 m. However, it is known that these formations have low
permesbilitiss. Water could only perculate slong solution channels,
Bareholes would have to penetrate such cavernous rocks below the
general water level of the area to produce laurge amounts of water.
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TLELE L1241

DEPTE X YIRELD ANALYSIS

CLiSS VI, MLR/ES 7,M RATES OF SUCCESS 7 ;
‘ +
SUB-REGION LOCATTON ARES. | NO. OF B/H's | =1 500 1/h{ +5 000 1/h b+ 15 000 1/n |
2 ;
KM™ | 70miL| ANAIVSED| O Pl o P o p_ |

A Dome, Karoi, ingwa N & S; Eldorado-Maguadzi, 198 | 221 213 65 90 | 23 L3 2 3

Unsweswe L.C.il's. Senyati TT.L.
5 Mean -
TOTAL: 1 | TOTAL 4REA COVERED (KM©) (APPROX.) 198 224 213 65 90 | 23 43 2 3
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Class VI, (Early PreCembrisn Rocks). | S Region 7,M.
Introduction

Although there are four sub~regions in this Cless in regiom 7,M,
all widely separated, anly cne, &, has over 200 boreholes. (See
Diagram Lot 2). The sub-region covers some 198 kn? end is meinly
compriged of the Karoi, Angwe end Umsweswe I.C.A's, There are
224 boreholes, 213 of which cnstitute the semple for the analysis
(Table_-’-i-.‘!Z.‘\S. ' '

Depth x Yield Distribution end Anelysise

"It has been noted that in regions 9,0 end 7,0, Cless VI rocks
ere better yielders than Class I rocks. This trend is not
repeated in region 7,M, where the reverse is true.

Another point is that in regliom 7,M, the proportimns of boreholes
attaining 1 500 1/h or mcare in Class VI are lower: than those in
Class V rocks, indicating that, given the same conditions, the
latter ere better yielding. ’

Table 4,12.2 gives the depth x yield dstribution for the cbserved
boreholes.

1242 Lithological Clasg VI. MAR/ES Regicon 7,M

Depth x Yield Distribution

YTELD CLASS
DEPTH INTERVAL | £ 4 500 1/h £5 000 1/h + 15 000 1/h
(i) No.of B/Hs | % of Total No. % No, %
o - (7,6 0 0 0 0 0 0
756 = 15,2 0 0 0 0 0 0
15,2 = 22,9 1 0,7 1 0,7 1 0,7
22,9 - 30,5 10 741 L 2,9 1 0,7
30}5 - 38:1 36 25:7 11 7:9 1 O:?
58.'1 - 14-3’7 35 2530 13 9»3 1 0,7
45,7 = 53,4 32 22,9 12 8,6 1 0,7
5354 - 61,0 15 10,7 6 by3 0 0
61,0 - 68,6 11 7,9 2 T,k4 0 0
No. of Bareholes Yielding = 4 500 1/h (Those analysed! only) in Regimm = 140
These ‘as Percentage of Total Commenced (213) = 66%

The depth renge is similar to that of boreholes in cther classes

and regions. There is one borehole in each interval from 15,2 to 53,4m.

in the high yield class, and there is a decline in all yield classes
between 53,4 and 61,0 n. which decline is cheracteristic of this
rock type in the other reglons so far examined.
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TAPLE o131 DEPTH X YIELD NALYSIS.

CLASS III, MAR/ES 7,Y RATES OF SUGCESS 7
: - - :
SUB-REGICN LOGATION LRE: | NO. OF B/HSS =1 500 1/h {+ 5 000 1/h 1415 000 1/n
' Ki® | oML | AGIYSED | 0 0 P
Sebungwe, Gokwe T.T.L's 221 ] 190 i3k 75 0 o]
5 Mean B
TOT.L :(REA COVERED (KM®) (1FPi0X.) 221 | 190 134 75 0 0

- 5
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Class III, (Sands and Sandstone). MAR/ES Region, 7.Y.

bet3ed

Introduction.

MAR/ES Region 7,Y consists of one main section stretching Bast-West
almg the Noarthern border, snd two minor eress, one in the extreme
North~east part of the country and the other in the South-east.
Erosion surface region 7,Y is relatively young, consisting of
surfaces of Pliocene and younger age.

The region has boreholes in a1l Classes, but only in Class III
are there enough listed to werrant study. This Class has four
sub-regions and of these, only B has been examined. Although it
has only 190 boreholes (134 anelysed) scattered over an srea of
221 km? (see relevant map and table), it has been studied because
it is the only sample sveileble for this region. ‘

Le13.2 Depth x ¥ield Distribution end Analysis

Since only one sub-region in one Class has been analysed, and it
has a relatively low number of boreholes, the reliability of the
analysis cannot be clearly established.

Table 4e13.1 shows that the observed and potential figures are
feirly high in the low yield class but low in the next class,
although in both classes they are higher than those for the sone
lithological Cless.in region 7,M and 7,0. No boreholes exceeded
15 000 1/h.

The following teble gives the depth/yield distribution for boreholes
down to 68,6 m and can be compared with Table 4.10.2.

Teble 4e13.2 Lithological Class III MAR/ES Region 7.M.

Depth x Yield Distribution

YIFID CL4SS

DEPTH INTERVAL I 1500 1/n + 5000 L/ | + 15 €00 1/h
(1) No.of B/Hs| % of Total | _ No. % No, %

0 - 7,6 0 0 0 0 0 0
7,6 = 15,2 0 0 0 0 0 0
15,2 = 22,9 2 2,0 4 1,0 0 )
22,9 - 30,5 8 8,0 2 2,0 0 0
30,5 - 38,1 17 17,0 9 9,0 0 0
38,1 = 45,7 22 22,0 5 5,0 0 0
45,7 ~ 53,4 22 22,0 8 8,0 0 0
53,24- b 6'1 ,0 1? 1?,0 5 5,0 O O
61,0 - 68,6 12 12,0 b 4,0 0 0

These

No. of Boreholes Yielding % 1 500 1/h in Region (Those snalysed only)

0 i
—~d
$®8

as Percentage of Total in Sub-Region (134)




The optimun depth range for the two yield clesses is similar '

to thet in region 7,0, i.es 30,5 to 64,0 m. The proportion of observed

boreholes in these yield classes to the total commenced is better in
7,Y (754) than in 7,M (64%), but the signif‘.i.canoeo:f‘ this difference

is not clear.

In arder to ascertain whether or not the depth/yield pattern produced
in these rocks in regiom 7,M is charecteristic, the distributim of
boreholes more than 68,6 m. deep in region 7,Y wes examined end the
following 1s a summery of the results. Out of the 56 boreholess=

(1) 29 failed to attain 4 500 1/h

(14) 23 produced between 1 500 end 5 000 1/h
(11i)  Pour bettered 5 000 1/h

(iv) None attained a yield better then 15 000 1/h.

The results show a a pettern similar to that displgyed by these
rocks in MAR/ES region 7,M.
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TABLE Lok

DEPTH X YIRID (N/IYSTS

(LsSS I, MLR/ES 5,0 RLTES OF SUCCESS 7
SUB-REGION LOGATION. LREA | _NO. CF BAI'S 24500 31/h |+ 5000 1/nh |+ 15 000 1/n
2
K TOTLL | NLLYSED ¢ P 0 P 0 P_|
: 1
A Nyamandhlowu/Umgusa, Xhami L & U; Inyati,
Figtree, Matopos N, I.Ce4's. Nata, 154 324 295 39 69 1 22 0 1
Meitengwe T.T.L's. Samenani HePe.s
B Gwanda, Metopos S; Unshandige I.G...'s.
Insiza &foP.2. /T, TeLl., Raditladi, Mphoengs, 272 287 275 34 60 11 29 1 4
Shashani etc. ToToL's. *
o Mean
TOTAL: 2 | TOTLL LRE. COVERED (KM“) (LFPROX.) 426 | 611 570 37 65 14 26 1 3
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Lot Class I, (Granitic Rocks). MAR/FS Region 5,0.

Lellad Introduction

The main portion of region 5,0 lies in the South-western part
of the country and a smaller part is to the East of ite The
Erogion surfaces are Post African eand 6lder and the mean annusl
rainfsll is between 400 end 600 mm,

There are boreholes in all Classes except Class IV, Class I
has three sub-regiomns and two, & and B, have been investigated,
These consist of the Nyamandhlovwu, Gwanda, Matopos snd other .
I.Cued's, (See Table hetliet). They cover an ares of some 426 km®
and contain 611 boreholes, of which 570 have been enalysed.

" Le1%e2 Depth x Yield Distribution and Analysis

Table L.1lel shows that the percentages of boreholes giving the
specified yields in this Class in regian 5,0 are comparatively low.
Nevertheless, there sre boreholes in all the yield classes.

4 study of the depth/yield distribution as given in Table L.1L.2
shows that most of the boreholes lie between 22,9 end 53,4 m.
which renge is similer to that for most rocks in the variocus regions.

Table Lei1lh.2 Lithologicel Class I, MAR/ES Region 5,0

Depth x Yield Distribution

YIFLD CL&SS

DEPTH INTERVAL I 4 500 1/n + 5000 Y/h |+ 15000 1/

No.of B/Hs | % of Total | No. YA N o, p!

o - 7,6 0 0 ) 0 0 0

7,6 - 15,2 0 0 0 0 0 0

15,2 = 22,6 8 3,8 2 1,0 ") 0

22,9 - 30,5 LA 19,7 16 7,7 o) o)
30,5 - 38,1 &l 20,8 16 7,7 9 0,5
58,1 - 14-5,7 L!-S 21,6 '13 6,3 2 1,0

45,7 - 53,5 by 14,9 7 3.4 0 0
5—7’:4‘ - 61,0 13 6:5 7 3:"‘*‘ 1 035

61,0 - 68,6 6 2,9 1 0,5 0 0
No., of Borsholes Tielding = 4 500 1/h in Region (or sub-region) = 208
These as Percentage of Total in Sub-Region (570) = 365

A point to note is that the percentage of the observed boreholes
to the total number commenced is 1ow (56?:); nost of the boreholes
drilled were elther completely dry or feiled to strike sufficient
water., This is confirmed on maps of boreholes drilled in the area.
(See work in the Nysmandhlovu area). 4n unusual festure revesled
on such maps is that in some cases, boreholes giving fairly high
yields were sited quite near dry boreholes,




KLling Mergin

250 26° 270 28° 290 ,0° 310 32° 33°
T I ¥ E T I T I H I T [ 1 T NOTES
- B = SCALE 1 5000000 A CLASS T MAR/ES REGION 5,0
AN SUB - REGIONS L
162 p H 3 — o (]
(T N E o
| oM - } B S e . %E - 2
-\ 9.0 7™ aM{  [7M] ™ gY ©v o
< + t R [ ¥t C s
. '\hﬂ | . 7,? 3l © o
170‘» /f. | ] N o o
! % S N I S - : S o §
i A 9,10 D QTB 3 ©
r __ ) 7.0 7. M Mean Annuai  Rainfail o = a
i F] \_,‘—q—/l\/__ 7.Y L * 70 | Lnm ) VI
e : 7M . j 7.0
- > : ] < | Over 800 = 9 90 M -
- \\\ — = : ; B 500 - 800 = 7 7.0 IM 7Y
: SO DI S N I ' [
p b T R 400 - 600 = 5 50 5M SY
197 \ ! ? Under 400 = 3 - - 3y
\ S KB sl | 5 c ted f D 1 and 2
i o TS + i - I : 11 1 onstructed from Diagrams an
Ul A | T
200k \l\ //,///// T ' I 50 (N.B. Those sub-regions for which «
z//(//(/ - b,o. IM depth = yield analysis has been made
] ‘ | are shaded.}
s 2l 7.0 : 7M -
210 ; < } % s
2, M ’ oyt
i : ; - Combined Mean Annual L
\? SR B thes Rainfali And Erosion
2205~ —~ H “ 3]
pu- N
M A Surfaces (MAR/ES])
Il
i : | " | A 1 1 i 1 I [
Manner of OQOccurence of Groundwater 1n Rhodesia Diggram  4.15 [_M.O.W.D. HYDRO sk 385112




2

TAELE  4e15.1

DEETH X YIFLD ANALYSIS,

aLiass ITI,

SUCCESS

MR/ES 5,0 RLTES OF %
+
SUB-REGION LOCATION \R% NO. OF B/H's =1.500 1/s |+ 5000 1/h |+ 15 Q00 1/h
KM TOT4 L] JNLLY SED S 0 P 0 P
i Khami L. & U; Nyamandhlovu/fingusa, Ungusa U; 140 218 156 55 80 10 23 2 5
T.Cos'se Mazikengwe, Nata, Gwaai T.T.L' s/uP:
5 Mean

TO0TLL: 1 TOTiL :+RE:. COVERED (KM®) (LTPROX.) 110 218 156 55 80 10 23 2 5




bel5 Class IIT, (Sends snd Ssndstone). MAR/ES Region 5,0.
het5e1 Introduction
There are nly two sub-regions in this Class and only & is considerede
It conteins 218 boreholes, 156 of which have been anelysed. The
sub-regmn covers sn ares of 110 km? end is comprised of a number of
I.Ceé's (notably Nyamandhlovu and Umgusa) and nesrby TeT.L's.
Disgram Le15. and the related Tebls give the relevent information
a the sub-region.
bhe1542 Dep‘m_x Yield Distribution end inalysis
Table hel15.1 shows thet 55 of the analysed boreholes atteined yields
of 4+ 500 3/h or more. &ceord to the anelytical sheets, this
figure could be raised to 804 if the btoreholes which failed to attain
1 500 1/h were deepened until they did.
The corresponding figures in the next yield cless ere 10 and 235
whilst those for the + 15 000 1/n yield class are 2 and 5c. These
compere favoursbly with those for Class I rocks. Frevious observations
in the MiR/ES regions with higher rainfell showed that grenitic rocks
gave better results than sands and sands‘hone, but this is not repeated
in MAR/ES 5,0.
An examination of the depth/yield distribution reveals e psttern
gimilar to that for these rocks in other regiomms (See Table L. 15.2).
In the high yield class the three boreholes are between 45,7 and
61,0 m. deepe
Table 5,15.2 Lithological Class IIT, MAR/ES Region 5,0
Depth x Yield Digtribution.
TIELD CL4SS
DEPTH INTERV:L I 41500 1/h + 5000 Y/h |+ 15000 I/n
(i) Nos of B/Hs | /. of Totel Nos 7 No. 2
O - 7,6 0 0 0 0 0 0
7,6 - 15,2 0 0 0 0 0 0
1542 = 22,9 1 1,2 0 Q o 0
22,9 - 30,5 10 11,6 2 2,3 0 0
30,5 - 38,1 14 16,3 1 1,2 0 0
38,1 - 45,7 16 18,6 1 1,2 0. 0
45,7 = 53,4 23 25,6 4 bs7 1 1,2
53:4 - 6150 §9 19’8 8 9;3 2 2:3
61,0 - 68,6 6 7,0 0 O 0 | 0
No. of Boreholes Yielding £ 1 500 1/h (Those Anslysed only) = 86
! These as Percen’tage of Totel Commenced {158) = 55

A point to note is the low number of boreholea in the high yield

class,

A comparison of this and thbee other tables shows thet

only in regions 7,0 end 5,0 sre there boreholaa which have yields
greater then 15 000 1/h, .

-
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TARLE  4.16.1

DEPTH X YIFID AN/JAYSIS

CLaSS VI, M/R/ES 5,0 RATES OF  SUCCESS
X . +
SUB-REGION LOCLTION kRE,. | NO. OF BAl's =1 503h| +5 00031/l +15 000 1/h
° | ToTan | anatvsep| o P 0 Pl o0 P
& Nyamandhlopu/ﬁmgasa U; Khami Us; Figtree,
Matopos N & S; Umshandige etc. I.C.i's 426 258 230 6L - 93 34 66 5 o
Semckwe etc. T.T.L's
. ‘ 5 Mean
TOTALs 1 TOTAL, ARE. COVERED (XM®) (/PPROX.) 126 258 230 6L 93 3 66 5 28,
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16 Class VI. (Farly PreCsmbrien ROGkg),_ MAR/ES Repicn 5,04

ke16,1  Introduction

This class of rocks is found in parts of the Nyamandhlowu/Umgusa,

Matopos and other I.C.i's and T.T4L's in the western pert of the

country., 4s shomn on Diagram 4.16. gnd:Beble Lat6.1, there are two gb-regions
but only the lerger one, A, covering sn srea of spproximately 426 km

and conteining 258 boreholes (230 analysed) has been investigated.

b41642 Depth x Yield Distribution end Analysis.

As illustrated in the teble below, Class VI rocks, under the seme
reinfall =nd erosion/surface conditions, give comperatively better
yields than other rocks. The figures.given here represent the
observed results for boreholes in the three yield classes for three
types of rocks in r«gion 5,0,

Table L1642, /- Rotes for Zoreholes ettaining Verious Yields
for Three Rock Types in hegion 5,0.

LITHOLOGICAL YIELD GLASS e .
CLASS + '
= 4500 1/h |+ 5000 3/h i+ 15000 1/n
I 37 115 1%
IIT 55/ 107 2k
VI & 3% 5

The pattern shown obove is similar to that found in the higher rainfall
regions 9,0, 7,0, 7,¥ and 7,¥.

Table L1643, Lithologicel GClass VI, MiR/ES Region 5,0
Depth x Yield Distributicn

YIELD CL4SS
DEPTH INTERVAL. |3 4 500 1/h + 5 000 1/h + 15 000 .1/h
() No.of B/Ms |# of Total | No. % . No, %

0 ~ 7,6 0 ") 0 0 0 0
746 = 15,2 2 1,3 1 0,7 0 0
15,2 - 22,9 I 2,7 3, 2,0 2 1,3
22,9 - 30,5 18 12,1 14 7,4 0 0
30,5 - 38,1 24 16,1 17 11,4 3 2,0
38,1 = 45,7 27 18,1 42 8,1 1 0,7
45,7 = 53,4 31 20,8 13 8,7 0 0
53yl ~ 60,1 35. 23,5 17 M4 3 2,0
61,0 0 68,6 8 5,4 L 2,7 2 1,3
No. of Boreholes Yielding £ 1 500 1/h (Those inslysed only) = 149
These as Percentage of Totel Commenced (230) = 6R

The depth range for most boreholes in the first twg yield classes
is from 22,9 to 61,0 m. whilst that for the high yleld class is
from around 15,2 m. to 68,6 m, These limits are quite similar to
those for these rocks in the other MiR/ES regions.
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TARLE  hei7a1 DEPTH X YIELD sNiLYSIS
) ) i

CLiSS I,  MAR/ES  5,M RATES OF SUCCESS % ‘
SUB-REGION 1OGLATION ARE: | NO. OF B/H's = 1500 3/h|+50001/ht+15 000 1/h

Ki> TOTLL | (NLTYSED O P 0 P o) P

it Gwanda I.C.i. Semokwe, Mombale, Progpect,
Gwanda T.T.L/i.T..; Belingwe T.T.L.'s 96 200 107 ki 60 11 19 0 o]
> Mean

TOTiL: 1 TOLL ~RE. COVERED (KM®) (+FPrOX.) 96 200 187 IR 60 11 19 0 0
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Clags T Grenitic Rocks) MAR/ES M.

Introduction

Region 5, oonsists of a single narrow ares in the south~western
part of the country (Gwende Distriot). Its total erea is only

sbout 96 km?, and it has not been split into sub-regioms but treated
as & whole,. The, designation of 'A' to the region n the diagram
and tebles is in anticipetion of other sub-regions being added as
more boreholes are drilled in the area.

There are gome bareholes drilled in Classes I, V, VI snd VII, but
only in Class I was there an adequate number of boreholes listed

to allow an snalysis to be made. This class contains 200 boreholes,
of which 187 have been enalysed.

Depth x Yield Dis'!:cibution and fnelysis

Table Le17.1 gives the results of the analysis. Of the 187
boreholes anelysed, 41% sttained yields of 1 500 1/h and higher
and 11% yielded emounts greater then 5 000 1/h, No boreholes
exceaded 15 000 1/h. The observed and potential figures sre the
lowest recorded for granitic rocks in all the MAR/ES regims.

An examination of the depth distribution reveals thet the depth

renge for most of those boreholes which equalled or exceeded
1 500 1/h is between 22,9 and 53,4 m.
in the higher yield class (22,9 to 45,7 m.)

Table li-“i E 2

Lithologicel Class I,

The range is narrower

MAR/ES Region 5,M

Depth x Yield Distritution

YIALD CLASS

DEPTH INTERVAL | _Z 1 500 1/h + 5000 1/h [+ 15 Q00 1/h
2e) No. of B/H's |% of Totals 8] P 0 P

0 = 7,6 o 0 0 0 0 0
756 = 15,2 1 1,3 1 1,3 0 0
15,2 = 22,9 10 13,2 3 3,9 0 0
22,9 - 30,5 18 23,7 L. 553 0 0
30,5 = 38,1 19 25,0 6 749 0 0
38,1 = 45,7 14 18,4 5 6,6 0 0
45,7 = 53,4 12 15,8 0 0 0 ¢
5344 = 61,0 2 2,6 1 1,3 0 0
61,0 - 68,6 0 0 0 0 0 0
| No. of Boreholes Yielding '= 1 500 1/h (Those énalysed only) = 76

_These as Percentage of Total Commenced (187) = W%

One borehole which yielded over 5 000 1/h was drilled to a
depth of 15,2 m,, a comparatively shallow level for most rocks.
No holes exceeded 15 000 1/h end this includes the 13 which
were drilled to depths greater than 68,5 me
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TLABLE  4.18.4 DEPTH X YIELD fNALYSIS
(LSS I, |MAR/ES 5,Y RATES OF SUCCESS %
+
SIB-REGICN LOCATION fRE:# | NO, OF B/H's =150 13/hl+5000L/hi+415 000 1/h
2 \ .
XM TOT/L | /N LYSED 0 P C P (0] P
G Sabi Valley, MNid-Sabi etc. I1.C./'s 403 239 222 42 84 10 16 1 2
Ndanga T.T.L.
D Chiredzi, Nusnetsi I.C.4's 235 % 168 33 65 19 22 2 2
Mean .
TOT4L: 2 | TOTL ARE: COVERED (KM®) (/EPROX.) 338 | 470 390 38 75 | 11 19 2 5
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Class T. (Grenitic Rocks) MAR/ES Region 5.Y.
Introduction

Region 5,Y congists of three separate sreas. The main portion is

in the South-east and the smaller oneés are in the North-west. There are
boreholes in all lithological classes, including "Class ¥III".

(Alluvium and Dwyka tillite) which is not included in the enalysis.
Only in Classes I and IIT were there emough bareholes listed to

permit anslysis.

Class I has four sub-regions but only C end D, whiéh cover arn srea
of about 338 km2 and have 470 boreholes (390 analysed) sre dealt with
in this section,

4etB8e2 Depth x Yield Distribution, and Anslysis

Table 441841 gives the relevant percentage figures for observed

and potential yields. 38% of the boreholes snelysed attained yields

of 1 500 1/h or better whilst 11% bettered 5 000 1/h and 2% exceeded

15 000 1/h. The calculated potential success rates are 75, 19 and 2%
for the three yield classes. These figures compare with those for Class
I rocks in regions 5,0 and 5,M. For example the observed rates for

the £ 1 500 1/h yield class are: 5,0 = 3%%; 5,M = 44% and 5,Y ~ 38%.

Teble 4.18.2 shows that the depth range far most of the borehcles
in the first yield class lie between 22,9 and 53,4 m, which is the
renge common in most other rock types in the variocus MAR/ES regions.

Table Le18.2 Lithologicel Class I, MAR/ES Region 5,

Depth x Yield Distribution

YIELD CLLSS
DEPTH INTERVAL I 45001 + 5000 1/h |+ 15000 1/n
No.of B/Hs | % _of Totsll No. | % No. %
0 - 7,6 0 0 0 0 0 0
7,6 = 15,2 L 2,7 0 0 0 0
15,2 ~ 22,9. 7 by 7 2 1,3 o} 0
22,9 ~ 30,5 © 20 13,4 9 6,0 1 0,7
.30,5 - 38,1 ) )48 32,2 11 ?’L]- 2 1’3
38,1 ~hby.7 21 14,1, .5 3,4 0 0
45,7 = 53,4 25 16,8 11 Tole 2 153
53,4 - 61,0 13 8,7 2 1,3 0 0
'61,0 - 68,6 14 L Tak 1 0,7 0 0
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TABLE  4.19.1 DEPTH X YIELD ANALYSIS

CLASS ITII, MAR/ES 5,7 RATES OF SUCCESS %
+ - .
SUB-REGIQN LOCATION EREL| NO, OF B/M's b %4 500 1/bl+ 5 000 1/bi + 15 000 1/h
2
KM™ | 7OTAL LNALYSED  © Pl O P 0 P
B Wenkie G.R., Gwaei T.T.L/iP..., Maitengwe T.T.L. 154) 210 143 62 81 6 8 0 0
> Mean
TOTAL: 1 TOTAL ARE. COVERED (KM®) (LPPROX.) 154) 210 143 62 84 & 8 0 0
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Class I1Y, (Sands end Sandstone), MAR/ES Regiom 5.Y.

Ihg;odug tion

There are four areas of Class III rocks where borehcles have been
drilled. These arcas are shoWn on diagram 4.15. They are widely
scattered, A being in the extreme North-west and D being in the
extreme South~east of the country. Sub-regimn B comprises perts of
the Wwankie Game Reserve and the Gwaai and Maitehgwe T.T.L's, an erea

of some 154 km2. Out of the 210 bareholes listed in this sube-region,
143 were anelysed. :

Depth x Yield Distribution and Analysis s

Although there is a slight dfference in the amounts of rainfall
between the South-eastern and the North-westerm parts of regim
5,f, the results derived from B should reflect those which might be
obtained in the other parts of the region, if there were enough
borehcleg listed for those parts.

As shown in Table 4419.1, 627 of the boreholes drilled gave yields
of 1 500 1/n or better. This could be raised to 81%, according to
caloulations made. These figures are higher than those for Class III
rocks in regicn 5,0 (55 and 80%), and are not much lower then those
foar the same rocks in the higher rainfall regians 7,8 and 7,Y; in
fact, the observed figumg in regiom 5,Y is slightly higher than that
for the rocks in region 7,0« There is a substantial drop in the
percentage of boreholes with yields greater then 5 000 1/h and, es
is the case in these rocks in other regions, few ar no bareholes
attained yields greater than 15 000 1/h.

The depth/yield distributicn in the ¥ 500 1/h yield class is somewhat
different from those previocusly encountered in Class III rocks in other
regions in that thesbareholes ere evenly spread in the intervels
between 22,9 end 68,6 m. whereas in other rocks-most boreholes were
found in a narrower depth range.

Table L4419.2 Lithological Class IIT, MAR/ES Region 5,Y

Depth x Yield Distribution

DEPTH
(M)

i +

INTERVAL 15 000 1/h

2
S

1 500_;#!_’1 ,
No.of’ B/'s |% of Total I NOw

0

7,6
15,2
22,9
30,5
3851.
k5,7

5354

81,0 - 68.6 | 16 18,0

=
o

0 0
1 1
2 2
5
6

- 1
- 2
_30,

s

A =
[
.5

O-F-"-\l—"\n\ONG\

L
]
L
17 1
15 K
t2 - 13,5
15 16,9

...38
- 15
- 53,
-H,

-

-
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t

Noe

These ags P tape Tot
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%\D

of Boreholes maa,amg 1 500 1/h (Th;)ae Analysed cnly) =
Co e , -

An examination € the dis§pibution tebles of horeholes which

exceeded 68,6.mi reveals tHat out of the 67 horeholes listed, 37
attained yielda equal to or greaterthan 1 500 I1/h and 30 had less

then this figure. As was alsé the case with the sends and standstone
in other regions, no boreholes attained yields greater then 15 000 1/h\
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Sonclusion @ Some Points srising from the Analysis.

A number of topics require further study before their effects m
groundwater supplies are fully understood. Certein inférences

may be drawn from the information in foregoing sectiona and some of
these are presented in this section. 4n investigation into the
water bearing gqualities of the various rocks has been avoided here
since the topic is dealt with in some deteil in Chegpter 5.
Considerable scope exists for the development of groundwaters in

the country and this spplies to &ll the MiR/ES regions and lithologicel
classes considered in the text. Practically sll rocks will yield
Some water, but the cepacities and percentages of bareholes yielding
"satxsfactory" yields very greatly as cen be seen from tables in the
chapter.

Generally, the Early PreCambrian rocks show a higher yield potentlal
then the younger rocks with the exception pérhaps of the more recent

! sedimentary rocks such as slluvia sands, Sabi alluvium and certain

sandstones, This may be a reflection of the longer periods over which
the older rocks have been subjected to earth movements and weathering
processes. 4 study of core ssmples and test drilling in specific areas
should to a large extent clarify the issue,

The higher mean annual rainfall in region 9,0 favours higher yield
levels but it is of course the proportion of the effective rainfall
thet enters the level of permanent saturation that is importent.
Differences in the degree of fissuring are slso important, esped.ally
in the harder rocks such as schists.

Rocks in the gresater part of region 7,0 give falwrly consistent yields-
Although the mean ennual rainfall is less than that in reg;on
there is not much difference in the observed percentages o boreholea
striking setisfactory yields. The fact that the Erosion surfaces are
of the same age might partly account for the small difference,

The feirly uniform yields in granitin rocks within the regions suggest
that the rocks have reacted to verious processes in much the same way,
although there are often great differences in permesbility from cne
place to another. Rates of surface water infiltration, in addition to
being affected by the extent of rock fracturing, rock type, topography
and vegetation cover, are also affected by humen activities.

The lower yield capacities observed in most rocks in regions 5,0,
5,M and 5,Y may be partly a result of the lower rainfall received,
but the case of sands and sandstones in 5,0 giving somewhat better
results in the high yield class than those in regions 7,0, 7,M

and 7,Y -points to other factors besides rainfall being involved.

The highest yielding boreholes are probably sited in areas with
favourable features of the lithology or relief such as contact zones,
fault lines or nearby streams. &s can be seen from the analyticel
tables sands and sandstones gave comparetively low results even when
holes were drilled to great depths. Reasons for this ere not
canpletely clear. ‘

4 point to note is that in most rocks in the varicus MAR/ES regims,
the depths of the mejority of boreholes which struck yeidls above a
cetein level 1ie within e similar range, snd this shows that there
are depths above and below which supplies decline,

i

;
/
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So fer a depth versus yield hes been done in all MAR/ES regions
except 9,M and 3,Y, where not encugh boreholes were listed to
censtitute a reesonable sample. The regions shown in the tables
which follow contain a total of 14 513 boreholes, of which 10 270,
or 70,8% of the totel were used in the enalysis. The updated list
of borehole totals from the 1976 and 1952 schedules gives a total
of 14 694 boreholes (see "Reference wark I - Groundwater Bulleting I").
This figure is consgtently chenging ag more boreholes are drilled,
The effect of this increase will be the development of & more
quantitative spproach to the study of the country's groundwaters.
Samples for vericus anaelyses will became lerger end the addition
of more sub~regions will permit studies in sreas which have at
present few or no bareholes. .

Finally, the decision to deepen existing holes or develop new

ones in en area will depend on a number of factors, including the
quantity and quality of fleld dats aveilsble, the use to which the
water is to be put and the costs involved, Some of the types of
date required are ocutlined in foregoing paragraphs end in following
chapters . in the main Bulletin.
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" he2$.  TARLES SUMMARISING INFORMATION AVAILELE ON REGIONS, SUB~REGIONS
- £ND LITHOIOGIC/AL CLASSES, SOME OF WHICH /PPE.R IN THIS CHiPTER.

N.B.  (a) Sub-Regions represented by capital letters have beén
. analysed, whilst those in small letters are included
in order to show the grend totals of boreholes in each
Clags,

(b) More deteiled information on all Classes in all MAR/ES
regions is availeble from the Hydrologicel Branch,

TAELE 44279 41 MAR/ES REGION 9,0
=
3 |, |25 28 3 1. |89(88
5 |8 |RHE|EE 18 |B|58|5E
az | & a | T 08 '8 2|8
2|8 |8 |x o %= é B |
ﬁg?ﬂ éigg iy gl EBY E}Eﬂ é%gi i} °B|°ny
- . . - g ] - , 'y
SH 59| % |2a|gaB 98 |Hd |8 |ga|gas
& 156 118 a 22 0
B | 229 260 9,0 1V b | 48 0
c |26 293 c 2 0
D 301 257 Total in Class = 42
E |37 362 Total fnalysed = Nil
F | 304 297
9,0 |1 ¢ {225 023 a | 26 0
H | 200 200 | B |2 | 283
I 239 233 9,0 | VI C | M3 30
J 238 237 D | 266 259
K 298 287 E | 56k 564
1 17 0 £} 1k 0
. 3 0 Totnl in Class = 1477
n 2 0 Total fnslysed (967)= 1413
o 64 0
Totsl in Class = 2976 a5
Total inalysed (947} = 2807 9,0 | VII | b 3 0
- } Total in Class = 38
9,0 | IIX { a 1 0 Total /nalysed = Nil
B L 0
Total in Class = 5 SUMMARY
Total fnalysed = Nil

Grand Total of Boreholes

in Region

4538
Total snalysed (93%)= 4220
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TABLE  Le21.2 M4R/ES REGION 2,M

- .
. WE -
z & .
W
0 B lmm
S9Ba(1 197 (58
38 |5d|5% |gF [Saz
a ey 0
9,4 I b 57 0
c {117 0
16 0
Total in Closs = 224
. Total inalysed = Nil
9N 1IT | a 1 0
Total in Cleass = 1
Total snelysed = Nil
9,M v a 14 0
bt 33
Total in Class = 47
Total inalysed = Nil
9,k VIL"\ o 30
b 5
Total in Cless = 35 .
Totel .nelysed = Nil

9,1 v;rI| ol 6] o

Total in Class = 6
Total inalysed = Nil
SUMMIRY

Grant Total of Boreholes
in Region = 7 30
- Total .inalysed = Nil
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TAELE L4e21.3 MAR/ES REGION 7,0
3 28|08 ¥ 28|28
= ey th = ¢h
o = S@I Eﬁl @ 5 o E% Eﬁi %
9z 3 é . nz | 3 % Eom | @
SH|Ed) J| o858 S| ga f|nel SR
i < . +* = r <y - . g
8 58| B|gA|cAE S| 5d| B |28 | g2RA
<1 297 293 730 IV a 3 0
b 1 ¢}
B | 186 480
c 13 0 Totel in Class = L
. Totol /nalysed = Nil .
a 2 0
7,0 T E| 215 202 a 6 0
B 264 2L0 b 1 0
' ‘ ]
e | 391 384 750 |V | g 9;* 5
h 19 G e 1 0
1| 2371 2% £l 1 Z
Totel it Class = 10
J 210 135 Total snelysged = Nil
K 308 292
L 232 | 224 8 22 Q
; b1 0
b 0 ol 87| 272
Total in Class _ =2375 D | 354 355
Total inelysed (9p)  =2240 | e | 120 0
Total in Class o= A4
a 17 0 Total 4nalysed (66%) = 607
7,0 IT b 27 0
o 3 0 B 1 0
7,0 | VIZ| b 6l 0
) . a 4 9) c 9 0
Tetel in Class = 47 R
N - N Total in Class = 7k
Totel inelysed = Nil Totel inalysed - _Nil
ap 17 1 0 7,0 |vizz] a | 1 0
B {260 175
. Total in Class = 1
7,0 | 1II| © 279 49l | Totel inalysed T il
D 1333 274
e 1 . 9] ® IMMARY
f 1 0 Grand Totdl of Bareholes
S B in Region © = WAtk
& | Totel snalysed {79) = 3450
Total No, of Boreholes = 893
Totel snalysed (72:) = 6i3
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TARLE 442 ol MAR/ES REGION 7.M
. Qﬁ ¢ 8 q KR
[
AHE IR NERECIEY
88 |8q] 8|52 52 a5 (348 |52 o ch B
§§ g4 4|58 SByr § S4|7 |°8]°Rry
IH (58| B|gn| gas REEIERECIELE
A |30 326 A 273 212
B 133 301 b 5 0
7.4 ]I c | 13 0 7,8 |y ¢ 225 178
a | é ) a 3 9]
€ H 0 g - 9 0
Totel in Class = 866 Fqt ©
Totel Analysed (7%) = 627 Total in Class - 528
Total Analysed = 390
7. |IT | v | 0 A 22k 213
RS 0 b 15 0
Total in Class = 40 Mo P VLo e 119 °
Total aAnalysed = Nil 3 0
Totel in Class . = 261
a L 0 Total Anslysed (8%%) = 213
7,8 1 ITT | b 60 0
c L 0 a | “0 0
D | 229 142 LM | VII] b ) 0
Total in Class = 331 Total in Cless = 12
Total Analysed (L3%) = 142 Total wnalysed = Nil
% 3 0 7.4 * 8 2 0
7, IY b " 0 Totul in Class = 2
c 2 0 Totel inalysed = Nil
Total in Class = 16
Total snalysed = Nil SUMMLRY
Grand Total of Boreholes
in Region = 2036
Total Analysed (67%) = 1372




lhe2%45. Md@S REGION 7.¥
= =
IR - |8 (58| N
92z =2 é & Al omd 0 5 3 82 | & A | 5
§81Es |%|58 (%55 | |48 |Ea|] |56
54|84 |&|¢a|cas 58 |54 |8 |gm|saz
7Y I 2 5 0 a 7 0
B 72 0 7,¥ v b 3 0
Totsl in Class = 77 I 0
Total snalysed = Nil d 1 0
, Total in Class = 62
0] mmola | s 0 Totel Analysed = Ni1
i t
N L 1
Total in Class = 5
Total Lnalysed = 0 7sY l Vie , 2 l 0
Total in Class = 2
a 33 O Total inalysed = Nil
B 1490 134
7,Y | IIT{e | 32 0 s z 0
a | 20 0 7Y % | b L 0
Total in Class = 275 c | ub 0
Totel inalysed (L) = 134 Total in Class - 5
: Total fnelysed = Nil
7,0 IV {a | & 0
b 16 SUMMLRY
Totel in Class = 20 Grand Total of Boreholes
Total snalysed = Nil in Region = 492
Totel fnalysed (27%) = 134
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TABLE L4e21.6 MAR/ES REGION 5,0
l ‘
3 |, | 28| 28 8 | g 2§ |»F
= 8 | & i = c
g |2 |5E| 5% 218 |55 B,
28|32 8 |sd| =48 2 2led |y
33|85(4 55) 39 |8 | Bel1)%E A
M|AB1E Idg! drd #3918 |¢a |gaz
A | 324 295 5,0 VI A 258 230
501 T B |287 | 275 | b 8 0
° 50 0 , Totel in Class = 266
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