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A. GECI.OGY.

1. General:

ey e e e bt St it

The geology of the Queenstown investigation area is
for practical reasons drawn on two maps;the northern half
of the area on enclosure 1 (map UﬁE),t%E suuthern part on
enclosure 2 (map 2).Stripped of the drift component,map
one - again split in two parts for practical reasons - re-
duces to a dolerite occurrence map (enclosures 3a and 3b).
The lack of extensive unconsolidated deposits made the com-
pilation of a similar bedrock map of the southern area

superfluous.

The base of map one was prow&ded by 1:50000 provisio-
nal geolnaical maps aobtained from the Geological Survey
(312600 Queenstown,3126DC Lehmansdrif, 312608 Vaalbank and
312607 Sterkstroom ).Apart from the highlands,dolerite map-

) el ik
pino ap-tbkese-mars proved to be ;iatQ} inaccurate.As a re-—

sult the project team was on a dolerite search for a laong

period,aided by compass,aasrial photographs (bad quality! )

and especially magnetometers.In the end results of the
neo=-electrical survey and exploratory drilling work also
contributed tn a large extent to the compilaticon of the
neolooical map.

No surh prnhlems were encountered with the construction
of map twn,which is an enlarged image of part of the 1:750000
3776 King William's Town gerolonical map.The brief description

helow of the sedimentary rock sequence in the survey region




is largely drawn upon the explanatory notes of the latter

-
L4

map.

At an ently stage of the investigation interim bore-
hole survey reports and a reconnaissance geological survey
indicateh towards an association of groundwater occurrence
with dolerite intrusions.from then onwards,the accent fell
on surface dolerite mapping and aeophysical explnfatiun of

12

dolerite intrusions.

The Beaufort Group is represented in the survey area
by the Katbero Sandstone and Ruraersdorp Formations.These
formations make up the Tarkastad Subornup and are of Trias-
sic ane.It can be mentioned that there is a stratidraphic
dispute here,the guestion being ig the lower few hundred
metres of the Burgersdorp should Be considered as a distal

northern facies nf the Katbern.

The older "atberq Formation consists of pale reddish-
norey nehble-heating fine to medium-grained sandstone and up
to 30% areyish-red and nreenish-grey mudstone.The mudstones
are generally massive.Horizontal lamination and trough cross-
bedding rharacterise the sandstones.

The houndary brtween Katbern Sandstone and Burgersdorp
i5 arhitrary,nond is taken as a plane below which sandstone is
maore ahundant than mudstone.This horizon is difficult to
locate because af the transitional nature of the contact.

[Cxploration horehales sunk 100 m down from the top of the
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Katberg (as indicated on the 1:750000 genlogical map),did
not reveal any litholooical change from the overlying

Burgersdorp (enclosure 4).

Adcording to the explanatory notes the Burgersdorp
Formation consists of light greenish-grey,olive—grey,or
brownish-grey fine-grained sandstone (X 30%) and greyish-
red with suhnrdinate greenish-grey mudstone (i 70%.).The
total thickness is 950 m. (£ 150 m).However,our- ohservations
resulted in a thickness of 730 m (enclosure 4 ).The top
of the Burgersdorp was taken an the bottom of the First
coarse-grained sandstaone layer on Mount Shepstone.The mud-
stone—sandstone ratio is another point of dispute.f ratio

of 4 to 1 was calculated when mapping poorly-exposed rock

senquences (Stoffelsberg,tlildslkutsberg South),while detailed

mapping of a freshly-exposed sequence (Madeira Hill) gave
¢

4 3:2 ratio (see diagram on encleosure a).

Sandstones and mudstone occur as zlternating units
o few metres (sandstone) to a few tens nf metres (mudstone)
thick,penerally forming fining=upwards cycles, Sandstones
are generally,mudstones invariably massive in appearance.
The presence of channels and other sedimentological features
pnint towarrs a fluviatile environment for the deposition
af the Tarkastad sediments,The alternating sequences of
channel Till sandé and vertical accretion floodplain muds

of the Burrrrsrdnrp were deposited by lou sinun<ity streams.
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The sediments of the area are characterised by gentle

s
’

(1D to 39 ) northward dips.The sandstones are generally
jointed but the density,spacing and openings of the
joints are less pronounced than in the sandstones of the
Beaufort West region.The main joint trend averages around
north-=north-west.l/here a secondary joint direction is

present,it is generally narmal to the main trend.

e o i s e e s e et e e S R O £

This distinctive unit outcrops on the higher slopes
of Hangklip,Mount Shepstane and Mount Steep,and hecause
it obviously did not play a role in the investigation,

further comments are withheld.

e ot e e e o e e e St B e e e e 8

The sedimentary rocks have been intruded hy numerous
dykes,sills and inclined sheets of Jurassic—-age dolerite.
The striking feature is the presence of ring-shaped
dolerite outcrops,which can rightly be termed the hall-
mark of the Katberg and Burogersdorp formations.Meyboom
and Wlallace (1978) have treated the occurrence and origin
of these ring-shaped intrusions in the Eastern Cape Pro-
vince.Field evidencea Fo% their investigations was obvious-—
1y confined to the highar—lyinn,cmmpletely exposed dole—
rites in the area.The authors favour Oradley's theory of
the interaction of lithostatic pressures and magma pres-

sures ‘to explain the faormation of undulatina sheets.
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Bradley theorised that there would bhe a compensation

4 -
surface ‘in the crust where magma PTBSSUTE would equal
1ithostatic pressure and that unless same form of frac-
ture connected the magma chamber with the surface, a

maama could not inttude above &his compensation surface.

Mew evidence on lower level dolerites provided by the pre-

L s

sent investigatiaon EE_Eéﬂiiéﬁgﬂﬁ—with Bradley's theory

as qpplied by Meyboom and wallace.Iln the present context

v

we can however not go deeper into this matter and there-

fore refer to the publication itself.

Two rfolerite levels can be perceived on the geological

a.the uvndulating sheet nbserved and studied by Mey-

boam and Wallace,and characterized by a number Df
mﬂll—FDrmed,ring—shanPd s;ucers (ﬁnnqmln,lmvani,

Bulhoek etc.) and remnanis of dome parts (Hanaklip,

Mount Shepstone and Andriesbera).

The long axis of the rinn—shaped outcrops have a

qeneral northerly to north-north-westerly trend.

The diameters nf these rinngs vary between 10 and !
18 km.The inward dips usually TANQE From 109-35°%,

but higher and louer annles are not uncommon.

b.aAn irteqularl sheet system intruded ahout a plane

topnnraphically st valley level.The position of
this =heet rnmnlex,nf which the nlohal thickness
is cnneiderably smaller than that of the high-=

l1evrl sheet,i= not all tnn cleAarl.
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At First sioht an interconnection with the high-
level sheét seems a probability since in plane
view both interlink in quite a few places.In this
case we would deal with an intricate system of

of f=shoats which an itself often behaves in a
undulating fashion.It is however improbable that
all sheet intrusions in the area would have re-

sulted from one magma rising at the same time.

A secand possibility makes the systeﬁ p%ft of a
separate low-level undulating sheet similar to
the Cathcart ring-shaped Feature.Evidence for
esuych thesis is difficult to come by due to the
fragmented pattern of outcrop.This low-level sys-—
tem would thus be younger than the high-level
unfulating sheetjthis Fact offers a way to sub-
stantiate the thesis.f émntinunusly decreasing

manma pressure combined with a hioghly irregular

lithostatic pressure surface — a result of the

parlier high-level intrusions which were subse-

quently dissected hy erasion - could have resulted
in a lower-level,wider and highly irreqular sheet
with low centrorlinal dips.An additional feature
is Lhe enclosure of suhsaucers and subdomes within
the structure,as can be nobserved on the central
pnart of the Lehmansdrif map.

n detailrd petrnnraphic study may be the anly

way to Find the answer to this dolerite prnhlem,

Ta enable a better study of the sheet intrusives,

a feu reginnal crnss-sections ware drawn up (Fin.1).
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Dolgrite dykes of wvariable length,width and attitude

are found in the investigation area.Short and thin

(1ess than 5 m wide) dykes are ahunﬂant in the Tylden
sector.Cenerally the Katberg Sandstone displays a mar-—
kedl'y high concentration of dykes which probably has to
do with the sandy (jointed?) nature of the deposits.

The same feature was observed in the Middelburg (C.P.)
district.Elseuhere dyke density is .fairly normal,yet

the intrusions are definitely longer.Two superlong dykes
cross the survey area hefore continuing sasterly into

Transkei.

The overwhelming trend of these intrusions is neverthe-
less northerly,consistent with the general joint pattern.
A fFew promising dvkes were selected for groundwater
exploration and were given code names (see drift maps -

[

enclosures 1 and 7 ). {

Tt is not claimed that the dyke contingent on the maps

is complrte,especially in the upper Klaas Smits and
Lesseyton river valley areas.For instance,no wark was

done on t%e'pnssible northern extensions o% the MX? and
M%3 dykes,nor on some interestino dykes at Sherwood,

Dell and Rooikraal farms,

1t need no underlining that dolerite dykes are younger

and of finer orain than sheet intrusions,at least at first

cight,.

5, Superficial depnsits:

5.1. Alluvial deposits:

The Swark Kei river and tributaries are appar-




ently in a mnre or less stagnant phase after a
prolonged period of erosive action,whereof the
local alluvial pockets are testimony.The greatest
thickness was drilled at Doornhoek (71 m),but as

in many other locations (Roodekrantz,Turvey's Post,
Sherwood Forest)the deposit is clayay and largely

unsatureted.

nn nxceptional yield was struek at the pebbly bot-
tom of a local alluvial valley at mat?rlgo:ZZ m /h
at 15 m.A lesser yield was intercepted at Plaat-
tafelberg.ln summary,the only alluvial deposits of
genhydroloanical significance occur in the narrow

strip along the course of the ¥laas Smits river
from Waterloo to Hopefield.

Important alluvial deposits allegedly occur up the
Klaas Swits river Uallew north of Flinksfontein,
where Farmers reported strong wells tapping allu-
vial reservoirs.We were in no position to verify
this unless a grounduater project were initiated

in the Sterkstroom district.

Tn the Swart Kei — Klipplastriver rconfluepnce area
alluvial deposits only occur an the Ciskei-to-be

westhank.
Dther superficial depnsits:
Sheetwash has cnvered large areas with a thin |

enlluvial layer,which generally borders the valleys

and merges indistinguishably with the alluvial




sediments,

Pediment and alluvial Fans surround respectively
the hioher and lower slopes of koppies and moun-—
tains.%Such accumulations are important on the

slopes of Wildskutsberg,tangklip,Mount Shepstane

and the Mount Steep range.

Thin impure limestone(calcrete) deposits were aob-
served on many farmlandsjRoodekrantz-A,Hopefield,

Rooikraal,Mierekraal,Stompstertfontein,...).

Topsoil,uhere present,is generally fine sandy.
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A dolerite dyke is an impgrtant feature,if not
the greatest asset,of the grDQnduater system in the
region,and this for the Following reasons:

- fractures induced hy the rising magma into the
hngfruck were subsequently opened uﬂ b; stress
relaxation and weathering,and now form fractu-
red aguifers; .

— the dolerite body itself is aften fractured;

~ dolerite dykes are generally reliable to yield
good water supplies;

— dolerite dykes are Fair1§ easy to trace,either
directly nr indirectly,i.e. geophysically;

- through their weathered and jointed top zone

dykes often present excellent ways of recharge




lies

bearing properties,except for those parts of the centro-

gither in =tream flonrs or on saoail-free surface,

The importance aof low-level dolerite sheéts
in the following pnints:

certain parts are associated with ogroundwater
occurrence;or in other words,certain parts of

the shrets are fracturer aquifers.Depending an

well-specified conditions they host a single fracture’

or a network of horizontal or subharizonptal

fractures,howesver always of limited dimensions;

unrulating low-level sheet aguifers yield high

immediate supplies during a short period;

pinpointing the aguifers is now an established
but not yet widely practised art;

exposed in river channels or generally when broken
and jointed,parts of thése sheets could be chan-
nels of recharge;

together high and low-level sheets largely deter-
mined the geomorphology and perhaps the hydrolo-
gical regime of the area.Gradient and direction
of grounduater flow is clearly to a large degree
shaped by their pnsitioq and nature;

low=level sheets divide the first grade compart-

ments into smaller units.

The high-level sheets ace¢ likely to lack water-

clinal walls which dip less than 10° and are intersec-—




ted by a major drainage system.However, the saucer
-

r

parts of the dndulating sheet are important ground-
water compartments.The generally steep and high

saucer walls are excellent zaones of recharge,directly

ot via pediment and alluvial fans.

Beaufort Group sedimentary rock,although represen—
ting the overwhelming volume of potential reserveir
rack,cannot be cansidereé an excellent source of ground- g
water epxploitatieon.Effective porasity af massive,
unaltered mudstone and sandstone is virtually zero.
Permeahility and storage capacity are near inexistent.
Moreover,fracturing is sporadic and aof low intensity
dus to the thinness and lenticular nature of the sand-—
stones.fractured aguifers in,sediments always occur

in close association with dglerita intrusions.,

The accurrence af grouhdmater in the Katberg
Sandstone may he somewhat more favourable.
Sandstones are possible channels of recharge in

the same way as dykes and lou=level sheetss

fAlluvial deposits as production anquifers will
never attain fame in the Querenstown vicinity.Deposits
are pocket-like,on average only up to 8% saturated
(at present waterlevel conditinns),and of clayey to
fine sandy litholooical rnomposition,

Under hioh waterlevel conditions the alluvium can



however provide a larce volume of storage,which
mav in turn advantage the recharge of possible inter-

connected fractured aguifors.

ARecause of the nature and thickness of the unsa-
turated zone underlying colluvium and soil,instanta-
neous infiltration has never heen considered an

important process in these parts of the country.




f. BOREHOLE SURVEY.

1. General:

A comprehensive -survey aof water points was carried
out from February to December 1979,only interrupted by
a break from mid-July te the end of September.Using the
immediate QOueenstown vicinity as starting point,the sur-
vey was continuously and pragressively expanded in all
directions,except the east,and ultimately covered a sur-—
face of 1558 km®.In the process,priority was given to the
farmlands in the valleys.,

/
Hundred and twenty-one cadastral farms,or double

this number of individual farms were called upon during
the survey.A total of 13B6 private boreholes were visited
and code-marked.Waterlevel measurements were taken where
possible.Sur;ey routine further included the %Di&nwing
actions:
— selective watersampling, for hydro-chemical ana-
lysis,
- conductivity measurements,
- pH determinations (only cover the northern half
of the investigation aréé),
— annotation of the type of equipment,-

— levelling of borehole references where water-

level me:ssurements uwuere taken,




= inauiries with the owners ahuug:
- strength anr used capacity of wells,
- depths of wells and waterinterceptiaons,
1
- location and Tlow of snprings, I
r
~ location and capacity of earth dams, i
- use of both surface water and groundwater, Z
— agricultural datarsize of irrigated lands, |
type of cTop,eee
- geo/hydrogenlogical infurmatiunz i
The great number of private boreholes in Queenstoun

Tawnship have not been inventoried,

The complete inventory list is presented as PMppendix

1 (one).Netdee—thre—sTaTeTty—orrrrformrat ooy

pLopesti-gspuhich~eeems™TETHETY die Lo 1000rance -on

[
’
{

tmespantenf-the~ownerssy.

The positions of the waterpoints have been plotted
on enclosure 5.For practical reasons the enclosure
ié presented in nine subenclosures.A reference to map
codes is te be found on enclosure Ba,which is a separate
borehole location map for the agricultural plot area
west of lNueenstown.The remainino subenclosures coincide

with the 1:50000 topographic maps: ' !

EnNG D 3126DA Sterkstroom ;
ENBc 3126DB Vaalbank

ENSd 31£6DC Lehmansdrif :

EMNSe 312600 Queenstown

ENFF 31270C Bolotwa




- ENSg 3226BA Poplar Grove
ENGh 3726BB Whittlesea
EnGi 3227AA Tylden

Positioning on the maps is understandably not very
accurate,Co-ordinates (Appendix 1)should therefore

rather be used to re-locate the waterpoints in the field,

2, Comment on the different aspects of the survey:

——— B e Laand

Z.1.Farm data:

From information gathered with farmers the total
surface under irrigation is calculated. as 5330 ha,
and is a minimum Figure.HgiF nof the total is inter-
miééntly cultiuated,preduéinantly after sufficient
early summer rains,

Lucern is the main crop (80Y) followed by
wheat,maize,oats and mixed vegetables.Nairy farming
is co%mon in the region,althounh sheep-a;a cattle
raising are important.Because of fodder requirements
dairy fFarmers possess the major share of irrigation
land,which they tend to cultivate throughout the

year.The other farmers commonly keep to flood irri-

nation and seasonal dry land cultivation,

Borerholes,springs,rivers and dams are sources
of irrigation water.Generally sprinos and dams are

impartant in the mountaneous zones,especially in
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the ring-shaped valleys (Rongolo,Bulhoek),where
run-nff and springuater are collected in earthdams

before application.Wells are rarely used.

Alang the Swart Kei river below the confluence
with the Klipplaatriver,riverwater —either directly
pumped or diverted into furrows - is the sole source
for irrigation.A low but permanent flow released

at the Waterdown Dam for this purpose is the reason.

Farmers along the Komani river valley south of
Nueenstown have a special source of irrigation wa-—
ter.Queenstown Municipality supplies them with all
treated sew age water as compensation for the loss
of surface walter caused by the Bongolo dam upstream
the Komanil river.The quantities involved are un-
known but surely amount Fo a few million cubic metres

perT annum,

Along the Klaas Smits river the situation is
rather complicated.lrcause irrigation practices are
so complex even a broad estimate of annual water
consumption for agricultural purposes is very diffi-
cult if not all together impossible.Some owners
dare not supply an estimate or cannot give their
neneral irrigation pattern.Furthermore,no informa-
tion was snught beyond the boundaries of the present
investipatien area.nll this tooether with other

neohydrelogical restrictions will prevent even a




broad attempt to

-

calculate a water halance of the

Klzas Smits catchment.

In summary,i

rrigation practices,especially

in the ¥laas Smits river valley,very much depend

on the following

factors:

~ the availability of water from one or from

a combination of the following sources:

-~ river:

- weirss

run-off,spill-over weir water and
water flowing from springs helow
weirs or from transverse doleri-
te bodies cutting the river are
pumped directly,into furrows or
into storage dams.This happaens
during winter months or during
years m&th or above average rain-
FHll.THB only Farmers profiting
anytime from this and the next

source are those along the up-

per reaches of the valley.

a large number nf weirs - 9 be-
tween Donrtnhoek in the north and
Thornlands in the south —collect
direct river run—-off and some
springflow.Tntrinsir and delivery
capacity varies with time and
place,the lower weirs fdrying up
first.N weir at Quagnasfontein

nn the Heuningklipspruit supplies
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irrigation water to farmlands
south-east (Smitskraal,Turvey's

Post and Primgragia).

—- springs:are responsible for the residual

riverflow between weirs and rtiver
pumping stages,With a couple of
exceptions springwater is else-
where insufficient for irrigation

*

pUrpOSES,

— dams:are small and either collect direct

run=aff or figure as temporary

. ,w at(:! . -wa.i.‘t'f AR -
storage for river and springéeter,
A relatively large dam is situated
at Sherwood Forest.It is a reservoir

for water diverted from the Swart

Kei river.
{

-~ boreholes:are either back-ups or alter-

native sources;but become important
with decline of precipitation es-
pecially in the lower Klaas Smits

river valley.

— the crop requirements which amongst others

depend nn:

~ type of soil,
- crop rotation,

- neneral management,

climate,

- finarficial restraints:The cost of enerqgy has

-




cagsed a reduction in the total surface under
irripation especially inareas away from the
valleys.The use of wells is limited to the
absolute minimum and there is a tendency to

pump strong wells only (30 m®/h +).

7.7, Borehole data - geohydraloqical information:

- the diameter of existing boreholes does not
exceed 210 mm,the most common size (BB%)

beino 150 mm.

~ the mean depth of the boreholes surveyed is
47 m (number of samples= 126 ).The shallower

wells are usually situated in the valleys.

{

.= type of equipment on the baoreholes:

windpumps (all sizes) ; 740
turbines,centrifugal + small
) monopumps _;- 280
open horeholes H 164
submrrsible pumps and
large monopumps : 144
obsolerte,unidentified
pumps,boreholes drilled

and equipped after survey 58

The fact that no boreholes are equipped with

large turbines (intake wider than 100 mm)




is an indication of thelimited capacity

uF-the boreholes in the Nueenstown vicinity.
Very few centrifunal pumps were encounteredj
a hint as ‘to the average depth of the water-
level.This type of pump is usually installed
in a duqg pit in the riverflonr and thus es-
sentially pumps riverwater.Submersible pumps

are popular in the agricultural plot area.

- the strength of private wells is an interes-
ting point of discussion.The majority of
maximum yields and/or capacities supplied
by awners is highly doubtfuljthe reasons
being:= an inaccurate and often wrong method

of well testing.Boreholes are usually
pumped at!high discharge rates for

a2 Very sﬁgrt period.In case of fractu-
red aquiémrs this is an undesirahle
procedure since the behaviour of these
aquifers can change significantly

with btima,
&Y
— S0Mm0 DWNETS haugi% faint idea of the
nuantity of water a certain pump
delivers.

-~ an exanneration of the strength of

wells on transfer of farm property.

—~ The strongrest horrholes are associated with
dolerite bodies in the valleys.Examples are

to be Found at Latham,Peninsula,Primgradia




and Hopefield in case of sheet association,
Thornlands,Cloetedale and Dell contain dyke
assoclations.Straong waterinterceptions are

reported from various locations in Oueenstoun

Township and are linked with dolerite occurren-

CB%HDrethes yielding in excess of 18 mz/h
have been plotted on the geological maps
(enclosures 1 and ? ).bo show the dolerite/
yield relationship.A few strong wells were re-
corded away from cpolerite occurrencejeither
their yields were grossly overestimated or

the wells are situated in alluvial deposits

of favourable lithological composition and
higher than average saturated thickness (Bed-

ford,Carelsrust,Sherwond Forest).

Boreholes equippﬁd with windpumps are usually
weak.lany strong wells are disused,a sign of

changed farming priorities.

windpump water is mainly used for stock wate-
ring,domestic and gardening purposes.Small
scale irrigation dpoes occur in the area of

small holdings west of Queenstoun.

informatinn on depth and yield nf single
waterinterreptinns is scarce but table 1 gives
novertherlrss an idea of the yield/strike depth
relationship.llioh ;unnly interceptions are
encountered down to 60 m,which is in anreement

with the findinns of the exploration drilling




hetails on

ATOOPE e,

creologionl lors were sclidon obidboined,bul those

roenived grve o ocarvly indicntion of the impor-

taner of dalorpile intrusions.%ince recst bare-

holes vere drilled by nrivete conkractor,the

Files of the " neopccbown "aripe Tnsnectorate

i not oprowidcs el berehole doata and oeohy—

draolnnical infarm-otion.,

levelling and wabterqguslity conirnl will be

discussed in the appropriste chaplers,

Tahle 1: NMunber and yvield distribubion nf waterintercepbions

per depth inlerval for private horeholes,

Nepth of strile

()

1N==N 20
70-%0 bh
an=an 23
4D0-50 21
50-60 4
6N=70 11

n f

numher ol sbrit as gar vield ranoe
(m”/h) af striles

H-10  10=10 15=20 ‘on—-"5 25-30 30

total number
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Quernstown municipality derives its watersupply
from two sources,the Water Affairs built and controlled
Waterdown Dam south of Whittlesea and the Bangolo Dam
east of town.Consumption figures obtained from the Town
Engineer's 0ffice are somewhat confusing.Figures for
monthly filtered water consumption pften exceed the figu-
res for raw water consumption.The discrepancy 1s apparent-
ly caused by unsatisfactory operation of the discharge
meter under low-flow conditions.

Water from Waterdown nravitates via a 450 mm steel
pipeiine into the Berry reservoir on the eastern outskirts
of town.The Rongolo situation is similar.To accomodate
the increasing water demand largely from non-uhite resi-
dential areas,a second reserum}r on the southern munici-~
pal boundary will soon come in operation.Table 2 gives

the municipal water consumption for the period 1974-1979,

(106 m )
Table 2 :
year - Waredown Dam Nongola Dam - Total™®
1974 0,547 2,367 2,914
1975 1,556 1,783 3,640
1976 0,407 2,959 3,506
1977 1,404 2,208 4,012
197AR 1,795 2,208 4,258
1979 2,429 2,016 4,445

*Tntal dnes not always match the sums of both dam abhstrec-

tions due to inaccurate meterinao.
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A sudden increase in water consumption occurred
with the connection of izZibeleni (Transkei) on the
Queenstoun line (mid-=1974).5ince then the total water
use has steadily increased,which reflects largely the
augménting supply to non-white residential areas.

Bongnlo is the main water source during naormal
and wet seasons or years (1974-1978),Waterdown Dam be-
comes impartant during runs aof dry gears.MUnthly and

annual municipal water consumptions are also depicted

on figure 2.
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A handsome number of borehole collars were given
heights above mean sea level,enabling the construction
of a network of absolute waterlevels gn the investiga-
tion area.Six hundred and thirteen (613) private wells
and ninety-two (92) new exploration and observation
boreholes — a total of 705 ~ were linked to the Trigo-
nometric Survey network.

Routine practice was to lay out lines of bench
marks alonn the main and secondary roads in the survey
area (first grade lines).The wateFEoints were subsequent-
ly levelled in fFrom the nearest b;nch mark (second agrade

lines).Nccuracy is 10 mm,except for the last pnints

on the second grade lines,

{ollar elevations and absolute waterlevels {year
1972) of existing bareholes are filed as Appendix II.
Absolute waterlevels are replaced by co-ordinate positions

in the casec of the new departemental haoreholes.




APPENDIX T1 Collar elevatinns - absolute waterlevels.

— em e e e mm mm omm m e R e e e e = e e met mrw mm e e e em e oem e

Private boreholes —-— O0Onrehnle survey

— o e o e o mm o e ma R e e e e e e s e mew s mm e e b= e e em e

Nelalo(79) na. L. (80)

(mYa.m,=s,1.

Borehole N® r[ollar elevatinnm

(m)a.m.s.1. (m)a.m.s.1.

AR 1097,003 060,033
6 1106,198 1068 ,068 )
7 1114,005 1067,005
AE 2 1204,007 1184 , 605
6 12n0%,N54 1170,131
7 1192, 295 1169,447
g 1154,067 1150,575
10 1180, 754 1166, 287
12 1192, 065 1176, 568
14 1192, R44 162,641
16 1175, M55 1161,119
AR 1 1060, /60 1037, 580
7 1073, 363 1048, 6873
11 1N71,214 1031, AR4 1030, 294
14 1067,707 1037, 377
15 1067,546 078,091
16 1066, 370 1034 ,137
18 1074 ,510 1026, 890
AEF1 1117,9772 1117,990
3 11n4,926 1101, 554
4 1121,677 1118, 349
B 1142,725 1131,8A3
9 1095, 345 10072,440
rn 5 1120,745 1114,695
6 11392, 637 1112, 667 1112,147
RI 1 1347, 276 1337,058

=S




Borehole MO

Collar elevatinn

AuuL.(79) A uw.L.(B0O)

BLE

BN

B0

14

16
17
18
19

20

1

4

@3]

1

fou BEEEE S B S O

1069, 558
1069, 448
1N70, 290
1075, 290
1110, 199
1115, 783
1119,826
1088,048
1115,143
1157, 451
1157, 296
1141,946
11736,994
1116, 750
1160, 600
1166G,/488
1172, 281

1090, 7R
1102,927
1059,029
989,837
1010,693
1008,185

140,721
1153, 758
1160, 756
1170,005
1175, 2R8
1175,018
1170,0873
1176,978

157,406
1101,625
035,045
990,700
1035, 740

157,418
1057, 660
1058, 290
1063,718
1105, 579
1108, 698
1116,936
1074 ,448
1107,993
1142,731
1142,516

1123,376

1118,971

1161, 225
1159,697
1159, 241

1057,708
1079, 309
150, 139
;Qsa,134
1000, 261
995,153

1140, 271
1144 ,560
164,791
1167, 708
1170,N78
1171,191
1163, 52R
116,990

138,373
1008, 065
199,415
NAS, 446

1n29,B65

1105, 409
1116,026

107,132

140,016

1132,831
1116,110

1029,829

NELI WL



Aorehnle MO Collar elevation A.W.L.(79) A.w.L.(BD)

—_ e e e e bm e e b e e e e e = mm = e e e e e e e e -

BZ

5
10
11

127

14
15

6

10

11
13
14
15
18
19

10

CHT ?

CLE

m

1300,593
1301,063
1269, 188
1305,578
1299,598
17298, 669
1299,1979
1303, 730

1075,913
1071,178
1068, 234
1072,377
1032, 156
1027, 146
1021,463
1044,1072
1081,B97
1089, 054
1087, 789
1086,521

1179, 854
1179, 481
1172, 913
1197,477
1177,318
1181, 3A5
1157,178
1151, 1720

1060,750
10472,037
1048, 363

Q41,072
047,471
oo, 107
1012,FP09

964,546

1994, 287
1293,9%4
1280,322
1296, 387
1291,557
1291,543
1291,554

1048,913

1046,357

1037, 160
1049,941
1N27,R08
1014, 216
1010, 311
1019,647
1059,A55
1044 ,786
1044, 677
1061,827

1169,885
1170,604
1163, 365
11083,9673
11508,488
1174, 275
1154, 267
1144,752

141,053
1059, 147
1006, 846

933,047
034,491
0R5,N59
989, 5RN

934,706

1027,881
1013,124
1005,7473




Borehole NT

CST

ﬁd

0E 1

NGS10

DK 1
3

~J o

o R £ I

EN

-

(9]

D D

Col.elrvabion

11384473
1138, 270
1135,943
1134,9721
1161, 600

1033,045
1032,B47
1038,4 76
1050, 830
1070,603
1089,748
1092,375

1113,599
1113,B61
1118, 268
1107,745
1107,753

1070,775
1076,B93

984,970

1067,781
1065,367%
1064 ,507

1059,787
1059,174
1067%,999
105%,767
1074,781

174,615
1116, 756
1144,710

1112,033
1122,9606
1nNas 473

1057, 232

pul.L.(79) A W.L.(BD)

1136,335
1136,073
1132,540
1132, 459
1135,B36

1022,730
1072,717
1024,053
1026,093
1050,498"
1069,848
1069,851

1099,710
1101,B03
1116,690

1053,541
1064,893

¢
978,655
1049, 7356
1048,926
1047,572

1041,3972
141,475
146,909
1040,N57
1048,R16

1145,300
1104,523
1137,345

10072,1R1
1113, 251
1N038,453
1049,6572

1100,473

1048,741

1047, 225

1039,812
1044 ,104

1043,125




formbole NO

Col. e evation A W.L.(79) A.W.L.(80)

FEF

GE 3

GN

N

4

&)

GSG 1

HOH 4
r."
10

11
19

HD 2

4

1066,1472
1075,996
1088, 436
178,447
10892,911

1149,990
1182,982
1151,117
1140,712
1139,4372
114D,153
1146,778

1147,604

1162, 136

1150, 138
1158, 205
1174,373

1184,862
1207,504
1166,650
1194 ,769

1146,604 -

1751,43N

1216,999
1179, ARA
0,477
19794 30
1156,072

1704,007
1178,145
120R,733
1234,1N5
1155,547
1714, 800
1206,005
1265,406

1062,739
1063,505
1067, 230
1068, 184
1069,016

11472,370
1166, 205
1145 ,437
1927, 727
1125, 597
1125,600
1125,546
1127,146
1127,886

1141,693
1142,050
1157, 589

1159;053
11994088
1130,910
1164,832
1135,704
17235,837

1179,143
1162,676
1198,740
1168,920
1137,162

1104,115
11570, 215
1180,678
1293 ,950
1152,4072
1201,040
1 plipy PP

1751,055

1141,797

|
|
|
|




Horehole MO

- e mm e e m wm mm mm me wm omm b ma e e e mee mem e
— mm e e mm m— e

HEL 1

HL

HN 1

IMI 1
Z
3
4
5
8

Col. rlevation

1221,714
1181,378
1913,047
1197, 380

1054,708
1046,062

1199,535
11729,516
1129,494
1129,750
1222,975
1163, 478
1135,045
1135, 600
1152,066
1163, 6872
1150,177
1134, 279
1139, 480

1140, 123
1139,7572
1151, 396
1152,705
1158, 340
1157, 540
1155, 400
1157, 291
166,600
1149,026
1159,796

1034, 160
1060,010
1060,000
1050,N95
1096,073
1023, 841

NellaLo(79) AL u.L.(80)

1185,497
1168,630
1186, 580
1185,787

1034 ,5672

1114,535
1118,520
1118,872
1116, 258
1204,770
1137,003
1127,495
1179,080
1138,N34
1150, 336
1134,122
1127 4401
1127,649

1731,558
1134,933
1135, 824
1146,905
1150,B25
1149, 395
1149, 428
1149,690
1152,603
134,873
123,793

1NN7,046
1040, 664
1N41,R24
1038,708
1N33,303
1015, 296

1110,955

1118, 256
1118,597
1135,978
1126,815
1128,001
1135,928
1143,700
1131,757

1132, 290
1133,931
1145, 280

1136,4106




Aorehole MO

Col.elevation

AalialLo(79) n.w.L.(80)

JED

L KP

LD

LE

LM

(8]

&b
13
14

15

909,139
909,040
923,004

977,548
935, 204
956,770

1169, 371
11872,401
1159, 156
1166, 214
1165,948
1173,307
1200, 8309
1193,6973
1192,573
1215,623
19230, 590

1204,574

091,477
1089, 650
1091, 034
1088,703
1087,971
1119,678
1150, 311
1087,900
1091,145
089,419
1108,018

1113, 223

1122, 237
1149,985

1061, 1A0
1057,608
1040,941
1N35,451
1035,451

B99, 498
A20,577
BBB, 314

940,002
925,454
933,780

1158, 056
1159, 068
1149, 381
1157,069
1160,4 728
1166,637
1189,795
1179, 255
1180,158
1199, 469
1209,065
1190, 634

1077, 677
1N72,937
1073,674
1078, 220
1077,771
1096,738
1104,976
1078,755
1076, 750
178,304
1089,058
1089, 888
1074,902

1139,917

1036,906
1040,063
1078,500
1027, 391

175,451

1154,545

1181,639
1178,983
1179, 669

1201, 168
1190,076

1077,832

134,439




Borehole N@

v @ DY

Col.elrvatinn

11174147
1216, 627
1118,994
1177,068
1135,420

1134,196
1137, 300
1161,470
1194,119
1201,423

1119,961
1110,087

983,745

1079, 641
1082,477
1084,943
1088,117
1091, 4727
1091, 526
1075, 263
1069, 233
1065, 231
1062,R94
1063,0084
1060,988
1061, 596
1046,818
1047,051
1057, 104
1056,919
1058, 504
1057, 230
1055, 843
105%5,762
1055, 146
1057,BR3
1058,107

Al L.(70

1083, 530
1205,822
1107, 203
1142,536
1105,811

1122, 146
1122,970
1130,170
1187,397
11B6,163-

114,746

280,988

1038, 754
10928,522
1034,065
1034,617
1059 ;333
1059, 629
103{,773
146,516
1048,606
1049, 2072
1M49,444
1047,094
1050, 748
1N42,415
1044 ,041
1053,147
1053, 326
103B8,103
1046 ,R88
1049, 273
1050,407
1049,477
1047,199
10149,473

) ALw.L.(B0)

e e en e’ am o md e = = mm em e em mm mE et e e e m mm we e e e

1121,700
1133,465
11B4,664
1186,027




Horehole N“ Col.rlevation

— em em im e e e mm ew mm mm e M mm s ew e Em s e R e

ML

ML

MMG

06
a7
08

91

92

93
101
102
104
105
108
109
111
113

1056,777
1055, 277
1049,109
1048, 368
1046, 646
1047, 264
1046,7314
1050, 600
1056,548
1044 ,130
1042,948
1070,926
1056 ,037
1072,939
1066,315
1048,N08
1046,117
1046,656
1046, 36
054,211
1051,586
1052, 155
1054, 160
1047,726
1045,498
1049,819
1053, 996
1066,N69
1061,572
1067,707
1067, 470

1180, 06D
19780,723

995,5G7
005,440

1020,441

969,530
986,970

Nool o (79) ALu.bL.(B0O)

1047,705
1050, 247
1039,419
1042,693
134,987
10739,195
1036, 290
1045,683
03E, 102
1034,130
1037,966
1051,641
143,715
1046,974
1047,970
1035,479
1079,075
108975, 576
1032,N74
1040,731
1022,401
10?72, 7240
1037,478
1038,3208
1N39,007
1036,411
04T, 557
1041,9090
1041,010
1N47,305
141,679

163,819
1241,991

084,501
984,047
1007,096

950,407
964,666

1030, 263

1039,690
1035,038

1032,901

1028,468

1037 ,574

1163, 505




Borehole NO©

MH 1

NN 2

4

ko] [wa] ~J

10
11
12.

NP 2
4

Col.elevation A.W.L.{(79) A.W.L.(80)

1997,071
1317, 187

1265,878
1257,960
1757,869
1252,563
1255,B87
1265,674
1259,400
1260,722
1263,016

19524753
1255,117
1244,5873
1245,102
1243,670

1190, 565
1186, 008
1185,003
11R3,987
1152,947
1137,083
1132,181
1166,641

1135,967

1144,008
1148,1080
1118, A35
1140, 262
153,942

1116,709
1159, 858
1130, 1929
1128,911

1287,721
1208,451

1252,718
1243, 268
1242,135
1940,921
1252,145
1253, 36872
1249,952
1242, 387
1252,273

1241,602
1248,575
1297,143
1278,362
1933,698

1106 ,555
1176,341
116,843
1166, 682
1134,5672
1131,714
1127,977
1152, 291
1128,715

11N07,986
11n9,978

1173,062
1129,597

1107, 859
1154,7923
1121,609
11272,504

1185,951
1173,867
1163,413

1133,194
1130, 223
1127,0725
1124,565
1127,005

1112,752
1109,803
1104,470

1129,515

1118, 764
129,799




Rorghnle MO

Col.elrvation

NollLo(79) ALU,L.(80)

QE

K

an

RD

RDMN

RK
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7
10
11

14
18
17
18

1185, 6003
1220,998
1155, 140
1196,683
1128,909
1115,319
1115,040
1114,727
114,419

1241,934
1242,916
1225, 686
1195, 850

1139, 210
1109,990
1110, 4724
1097,086
1084,172
192,473

11185514
1109, 362

1170,670
1170,952

1204,007
1997, 042

1113,107
14 By {08
1116,796

1051, 503
1064 ,504
10R4,946
1070, 607
1107, 240
1130,477
1120, 4G9
1069, 127
1064,025

1171,815
1193,5081
1134, 210
1169,581

1097,969
1097,953
1097,996
1097,970

1216,557
1212,449
1202,149
1178,427

1101, 330
1090,031
1091,083
1083,766
1076,622
1078, 606

1108,551
1109, 390

1162,058
1160,937

1197,647
1193,1672

1104,419
1111,730

045,604
10572,533
1053, 508
10572, 107
1064 ,740
10701 ¢
1089, 300
1051,075
1051,175

1163, 284

1101,683
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Borehole M° Col.rlevation A W.L.(79) A.u,L.(80)

o mm e vEs Em e e e re mm me ka e e e em mm e me e e w em o e e

BA 2 1055, 227 1048,179 1041,057
4 1045, 487 1045, 217
6 1054, 362 1052, 362
7 1039,589 10%4,005
1033,0818 1030, 058
. 14 1050,478 1047,4728
PD 2 1147, 466 1138,403
5 1149, 363 1138,5473 1189,898
B 1165,725 1150,696 1150, 203
9 1147,532 1139, 084 1133, 254
PE 1 1234,451 1195,776 -
2 1215,710 1196, 247
3 1949,415 1225,457
7 1217,621
B 1232,505 1212,815
PEAT 940,906 910,168
2 9973, 158 972,391
3 972,676 936,816
4 931,968 922,065
PG 3 113%,977 1159,449 1129,187
1146, 227 1135,512 1133,457
PK 1 1031,970 1025,970
3 1042, 211 1038,416
B 1034 ,445 1029, 800 1079,023
9 1048,505 1041, 285 1039, 255
PRTZ 910,559 911,360
5 angz, 706 075,195
6 1007, 136 970,145
7 1004 ,487 9(81, 530
n 977,110 06F, 379
0 N76,750 9% h, 525
10 O0R,471 077,077
PG 1090,611 1078, 464
2 1141,890 1110,000
4 113R,767 1132, 260




Borehole N® Cpl.=levation

et e e em e mm em em em mm mm e e em em e

RN

R7Z

1

N o oA

15
16
18
19
20
27
23

24

A S §

|

1101,723

1253,151
1239,508
1187,0R3
1200,081
1196, 438
1259,B10

1068,093
1067,509
1067,489
1064,461
1047,890
1065,758
1072,680
1073,590
1071,R92
1074,909
074,124
1076,722
1081,573
1064,907
1N71,766
1058,087
1056,945
1N62,9473
1058,588
1060, 359

1080, 338

n85,n98
1006,673
1046,726

167,745
1061, 166
147, 444

1041,825

Aaltalo(79) ALWL.L,(B0O)

1063,918

1239,795
1199, 356
1172,N48
1189,927
1180,971
19241,475

1052, 368
1052,454
1052,009
1050, 596
1040, 684
1051, 208
1055,950
1057, 585
1056,407
1058,054
1062,612
1058, 257
1065, 383
1053,447
1053, 606
1043,867
1043,775
1043,633
1040,518
1039,858
1046,948

979,810
999, 786
1029, 058

1053, 159
052,001
N34, 7360
1036,157

1207,582
1174 ,577

1172,385
1244,790

1050, 669

1057, 297

1046,B05

1050, 166
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SDF

SHL

5L

SN

585

THL

2

@ ~ &~ W

~d

0 © o U

N =

(€M

4

QO < U

col.elevation A.W.L.(79) A.u.L.(B0)

1047,123
1044647
1044,107
1N66,907
1085, 787
1048,510
1051, 399

1038, 756
1036,4724
1040,392
1038, 426
1100, 060

983,093

1166,044
1148 ,869

1155,459

1410,540
1372,405
1384,810
1440,047
1435,583

1171,787
1187,B66
1171,603
1162,4406
1172,034
1182,776

1116,709
1144 ,313
1140,815
1138,770
1173,476

1078, 3473

10n2,507

1001,526

1039,068
1040, 154
104D, 391
1053,463
1056, 246
1044 ,450
1043,410

1037,612
1032,950
1036, 274
1021, 196
1077,570

946,758

1156,174
1139, 589
1139,137

1405,302

- 1367,987

1381,033
1429,944
143,099

1149, 436

1161,780
1156,455
1158, 144
1162,7301

1107,099

1123, 260
1123, 345
1148,944

107%9,073
nn7,725
987,076

1038,7398

1039, 237

1155,539
1139,809

1159,003

1155,7 24
1159, 676

1122,600
1148,437

995,692




Borehaole MO

Col.elevation A.W.L.(79) A.W...(B0)

— mam ma e e e e e e e mm mm e e k= e e e e wm e e e e e

12

TK 1

& 1 B T

TLE 1

~ o

TT

[N

3

VKL 7

WE 7

10
16
17

WeEn 2

§]

WEY 1

UG, 0ns
106,863
0png,797
113,510
1061, 847
1079, 354
1017, 316

13592, 743
1943, 761
1374,164
1300, 386

1003, 938
1003,926
1027,771
1047, 296

1147,002
1169,745
1153, 6509
1144,872

954,893

1069, 218
1076, 509
1078, 899
1077,704
1N179,003

1145,4079
1097,991
1089, 250

1021,693
1035,481
017,776
1016, 344
1013, 580
1011,727

DIV, 49
onz,803
987,875
281,719
904,975

1032,557

1005,766

1273,397
17226,006
1348,706
1343,520

997,745
1001, 406
1012, 5B1
1023,451

1137, 300

1148,4973

1139, 559

137,534
j

947,100

1040,718
1N42,227
1035,R64
1042,514
1042,523

1131, 455
1074 ,896
1076,099

1010,615
1011, 697

960,036
nu7, 577

1NN?2,515

1138,879
1136,592

1029,577




Dorehole N©

Col.elevation A.W.L.(79)

nou.L.(80)

— e e e e e e e e mm e e s e e e S &4 S e e e e = e

24
?5
26
27
78
?9
an
31
32
33
34
35
36
39
40
4
43
46
47

Ar

11N9, 790

1102,799

134,192
1148, 457
1112,500
1088, 831
1088,966
1088,420
1093,835
1093,992
1082, 257
1118,312
1091,906
192,519
1001, 757
1090, 641
1087, 611
10R7, 323
1087,199
10087 ,021
10084,415
1080,003
178,305
1090,095
1NB5, 257
10R3, 585
064,233
10R5,020
003,552
1001, 665
1080,510
1079, 348
178,627
1N70,404
177,995
1076,554
076,327
1077, 781

1058, 686
1054 ,319
1101,027
1117,707
1061,490
1059,044
1059,026
1056,862
1055,675
1042,655
1034,496
1069, 357
1054,603
1044, 709
1M061,379
1N54,537
1N143,708
044,156
1N44,470
1046,525
?044,997
ﬁDSA,d?Q
1047, 238
054,313
1039, 341
1037,814
1N036,370
1035,7772
1036,090
1N38,715
1N38,840
1N038,A09R
1038,598
1030, 479
1N39,006
10472,230
1040,1472
1039, 140

1057, 311

1051,995

1036, 252

1031, 291




Horehole N® Col.elevation A.W.L,.(79)

WHE3

WKY

WL

WL

WN

YT

D

65
67
522]
70
71
72
PE

t

N

|

4]

0N

1n
11
17
15
16

176,095
1079,743
1079,635
1075,075
10772, 788
1N71,B8R8
1070,438
1080, 773

1008,076
1004,085

1221,092
1148,974
1165,871
1162,B831
1186,731

926,571
on%,n47
918,137
925,009
978,708

1143, 200
1154,973
1181,013
1139, 359

170,023

11R4,219
1108,599
1168,768
1168,751
11A~B,518
1203,3N72
17204,575
12724,454
1171,R23
1176,422
1173,896

1040,643
1041,558
1039,A15
179,703
1032,387
1031, 228
114,097
1034,436

096,466
990,757

1201,947
1141, 233
1160,646
1160,056
1159,473

a17,094
AO5, 589
909, 760
919,893
919/, 063

1139,547
1160,757%

1057,0A0

1156,0879
1151, 254
1159, 362
1150,980
1159, 249
116,707
1186,744
1181,144
1163, 56R
1176,976
1165,534

x

A.lleL.(BO)

1034,838

1138,619
1158,796
1157, 808
1160,078

1137, 240
1159,077

1158,037

163,347
1165,742




Appendix

— e e o wm  mm mm mm e mm e = e e = = e

DW=numher

134001/3
134002/
134003/9
134004 /7
134005/5
134006/3
134007/1
134n08/9
134009/7
134010/5
134011/0
134012/8
134013/6
134014 /4
134015/ 2
13401670
134017/8
134018/6
134019/ 4
134070/0
134021/7
134022/5
134023/3
134024 /1
1340725/9
134026/7
134027/5
134020/ 73
134029/
134030/6

- 1IT

: Collar

nlevations.

Explaration and abservation boreholes,

Geological N©

31628
316729
31630
31631
31632
31633
31634
31635
31636
31637
31638
31639
31640
1641
316472
31643
31644
31645
31640
31047
31648
31640
42000
32001
azonz
7003
27004
32005
372006
32007

Co-ordinates

31
31
31

31
31
31
31
a1
31

31

56
56
57
57
56
56
57

57
55

46726
4n/ 26
21/26
53/26
53/ 76
53/96
n3/26
34/ 726
33/ 76
34726
34/76
32/ 726
34/76
47/26
52/26

49
49
49
49
49
49
49
49
49
39

38
38
38
35
35
35
35

35
35

472

46
52
51
16
45
45
25
40
52
a0
45
13
22
11
11
10
14
07
26
?6
76
24
41
34
41
41
51
41
24
15

Collar elevation
(m) a.m.s.l.

— Em e mm em mm m mm mm mm mm wm mw ew mm e e e mm ew me e mm e e mee | e e e e

1056,B83
1043,933

1073,325

1046,101
1054,745
1054,430
1044, 100
1041,481
10472,418
1050,1473
1038,449
1027,070
1078, 701
1031, 541
1030,699
1032,B832
1034,071
1134,646
11731,170
1130,994
1131,078
1131,507
1139,445
1140, 576

1137,4B2"

1140,109
114%,790
1140,5072
1192,516
1107,753




DW—-numbe

1350721/ 2
135022/0
135073/8
135024/6
TRE0E5/Y
135026/2
135027/0
135028/8
135029/6
135030/ 1
135031/6

134031/4
134032/ 2
134033/0
134N34/8
134035/6
134041/
134042/9
134043 /7
134044/5
134045/3
134046/
13404779
134048/7
134049/5
134050/0
134051/8
134052/ 6
134053/ 4
134054/ 2
134055/D
1350N1/8
135002/
1350N3/4
135004/ 2

T * Ge=numher

31940
71941
319472
319473
11944
51945
31046
31947
31040
51240
31950
31951
510572
31953
39954
31955
31956
31057
31958
71050
11960
71061
71067
31063

Co-nrdinates

31 56 N6/26
31 52 59/26
31 55 D5/26
31 54 78/726
31 54 03/26

31 54 56/26
31 54 40/76
31 54 56/26
31 57 02/76
31 57 20/26
31 57 25/76
31 57 24/76
31 54 09/26
31 54 37/75
%1 54 06/26
3155 N6 /26
%1 55 20/26
31 56 09/76
31 5% 34/26
31 B3 35/796

31 53.34/76 %

31 53 06/76

31 52 4B/26
31 52 09/76
31 52 47/26

%1 52 4R/ 26
31 55 13/76
31 S7 N6/26
32 na 37/76

49

49

50
50
4B
55
51
50
50

46
47
46
&7
49
49

49

50
15
30
27
57
52
51
54
16

56

36

Collar elevation

1060,421
1015,122
1014, 275
1032,125
1021,485
1012, 218
1045,318
1103,950

1048,975
1N58,4B3

1052, 835
1064 ,037
1074,207
1060,433
10472,453
1042,310
10472, 204
1125,483
1112,087
1140, 189
1123,411
1133, 569
1188,583
1138,770
1141,524
1130,876
1150, 106
1138, B9
1151, 706
1143 ,685
1141,324
1130, 961
1nan, 790

1017,534




DW—=number-

135UUE/D
135006/8
135007/6
135008/4
135009/ 7
135019/9
135070/4
134072/0
134073/8
134074/6
134075/4
135061/0

134056/8
134057/6
134058/ 4
134n59/ 7
134060/7
134061/5
134062/3
134063/ 1
134064 /9
134065/7
134066/5
134067/ 3
134068/1
134069/9
134070/ 4
135010/7

G=number

31964
31965
31966
31967
31968
31960
31970
319771
31972
319773
31974
31975

31981
31982
31983
31984
31085
31986
31987
31988
71989
31990
31991
31997
31993
31294
31995
31996

Cl—ordinates

04 30/26
04 32/26
04" 32/26
06 32/26
06 32/26
55 20/26
54 09/76
54 09/76
06 N01/26
N6 072/26
06 nn/26
57 03/26

56 N5/26
56 10/26
56 15/26
54 54/76
54 54/76

53 51/26°

53 16/ 26
53 20/?§
53 21/26
54 08/26
54 06/26
54 n8/26
ns 12/76
N5 48/926
ns 44/26
53 34/26

51
51
39
38
35
50
50
50
48

48
48
48
47
47
44
36
36
36
38
af

04
06
07
25
48
47
47
47
0?7

34
04
D4
072
53
44
25
25
25
24
24
19
38
16

42

1012,352
1010,932
1013,528
1029,054
1031, 2686
1134,856
1139,704
1143,970
1019, 856
1019,996
1018, 157
1048,069

1052, 4738
1052,005
1045,794
1060,028
1124, 485
1082,410
1145,692
1146,923
146,017
1140, 268
1141,678
1139,961
1015,976
1022,972
1022,700
1138, 283

Srreoremet = brrmats ANy

Collar elevation
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