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Executive Summary

The "Small scale irrigation using collector wells" project has been undertaken to assess
the feasibility of using shallow weathered hard-rock aquifers as a source of water for
irrigated gardens of up to one hectare. Eight schemes have been established in the
Lowveld of south-sast Zimbabwe: six funded by the Overseas Development
Administration (ODA) and located on Pre-cambrian crystalline basement; and two
funded by the NGO, Plan International, located on Karoo basalts. A collector well is a
large-diameater dug well (in this project, 2.1 m diameter and up to 16 m deep) with 4-6
boreholes drilled laterally from the base. At the six sites located on crystalline
basement and site 8 on the basalt, collector wells have been constructed to provide
water; at site 7 on the basalts the yield from the large-diameter well was sufficient for
garden and domestic requirements and so laterals were not drilled. The project is
assessing the potential of collector wells in particular, but also includes a component
comparing other well types. As part of this comparison a series of pumping-tests were
carried out.

This report documents the drilling, construction, testing and monitoring activities at each
of the eight sites. The function of this report is to present the data for future reference.
Analysis and discussion of this data is to be found in progress and final reports for the
project (Lovell et al. 1995, Lovell et al. 1996).
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1. Introduction

The "Small scale irrigation using collector wells” project has been undertaken to
assess the feasibility of using shallow weathered hard-rock aquifers as a source of
water for irrigated gardens of up to one hectare. Eight schemes have been initiated
in the Lowveld of south-east Zimbabwe; six funded by the Overseas Development
Administration (ODA) and located on Pre-cambrian crystalline basement: and two
funded by the NGO Plan International, located on Karoo basalts. The project is
assessing the potential of collector wells in particular, but also includes a
component comparing other well types. As part of this comparison a series of
pumping-test were carried out. This report documents the drilling, construction,
testing and monitoring activities at each of the eight sites. The function of these
reports is to present the data for future reference. Analysis and discussion of this
data is to be found in the progress and final reports for the project.

2. Background information and non-specific site details

The specific details for each site are contained within chapter 3. Background
information and non-specific site details are presented in this chapter,

2.1 Regional geology and climate

The geology of the region of the Lowveld within the project area {Figure 2.1) is
primarily metamorphic rock of Precambrian age formed withinthe northern marginal
zone of the Limpopo Mobile Belt It also includes to the north the granites and
greenstones of the Zimbabwe Craton and to the south the Karoo basalts. A
gradual transition exists from the granite-greenstone craton to the high-grade
metamorphic rocks of the marginal zone.

The metamorphic rocks are mainly granulite gneisses. These have a narth-east to
south-west trend. Both the gneisses and the granites are characterised by small
catchments (2 km to 10 km in length) bounded by large tree cowvered hills and
gneiss kopjes, drained by sand choked streams that run through low lying
agricultural land: in comparison the area underlain by the Karoo basalts is very flat.
The regolith of the basement rock is typically less than 20 m thick (Wright, 1989)
but is generally thicker in the gneisses than in the granites (Barker et al., 1992).
The principal clay mineral is kaalinite.

The Lowveld has a semi-arid climate, Rainfall occurs as heavy storms in the period
October to April. The rainfall is significantly spatially variable though estimates
have been made of the long-term mean annual rainfall at each collector well garden
site {given in chapter 3].
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Figure 2.1 Regional geclogy and location of collector well garden schemes



2.2 Siting and construction of collector wells

Much of the procedure of siting and constructing collector wells at each site was
replicated. This will be described here while the site-specific construction and
siting details will be covered in chapter 3.

Exploratory drilling

At each site a number of exploratory holes were drilled to find a suitable site for the
collector well. At sites 1-6 the holes were of 4" diameter and were drilled by the
BGS contract driller with a lightweight air-rig; at sites 7 and 8 the holes were 8"
diameter and were drilled by the Department of Water Development, Zimbabwe.
The locations of these drill sites are shown in the relevant figures quoted in chapter
3; the drilling details are given in tabular form. Siting methodology is described in
the final report of the collector well report (Lovell et al., 1995) and pumping-test
manual (Thompson and Lovell, 1995).

Well shaift digging and headwaorks construction

Diagrams showing the completed well shaft and headworks are referred to in
chapter 3. The shafts are up to approximately 16 m deep with a diameter of 2.1
m. The shaft was hand dug by local people under the instruction of a foreman.
Digging with shovels, picks and a pneumatic pavement breaker, a team of one or
two men worked down the well on rotating shifts of approximately an hour. The
spoil was removed in a €0 | kibble, lifted on a wire rope attached by a pulley to a
sguare gantry. The rope was wound-in using a pneumatic winch mounted on the
side of the gantry. At sites 1-6 the well was lined during digging by bolting on
0.45 m sections of steel Armco lining above ground and lowering the increasing
tower of casing down into the shaft as digging progressed. Each 0.45 m depth of
casing comprises of six circumferential pieces. At sites 7 and 8 the stee| Armco
lining was in 1 m sections comprising of two half cylinders.

The well shaft was dewatered using a pneumatic diaphragm pump. Access to the
well bottom was gained by lowering individuals on a personnel frame using the
pneumatic, wire rope winch.

On completion of digging, the cavity between the casing and the shaft was
backfilled with 0.015 m gravel to 2 m below ground level. The top 2 m were filled
with concrete to make a sanitary seal. A concrete area of 4 x 5 x 0.1 m was laid
around the well. A five course brick wall was then built around each well and
plastered. The provision for waste water varied from site to site and will be
described in chapter 3.

The concrete well lid was cast on site in two halves of 0.1 m thickness. Both
halves were reinforced with two layers of steel reinforcing mesh, both had two
lifting handles inset. One half of the lid had two pieces of 0.125 m diameter, 0.45
m long casing inset to hold the two bushpumps. The two sections of casing each
had four 0.40 m lengths of angle iron welded radially onto the outside of the casing
0.05 m from the bottom, to key into the concrete. For ease of replication, in future
schemes the two pieces of casing will be manufactured as part of a steel
reinforcing structure around which the lid will be formed from concrete.



A & m high, 3 m wide gantry was erected directly above the the pump mounting
casing for installing and removing the pumps. These are made from 50 mm
galvanized pipe. The Type B bushpumps were installed by members of the
community as part of the pump maintenance training day (described later in this
section). Finally the well lids were sealed with sand/cement mix.

One of the pump outlets discharges into a water tank, 0.5 m x 0.6 m x 0.5 m.
During periods of intense garden activity this tank can be kept full by constant
pumping allowing gardening water to be collected quickly by dipping buckets into
the tank. The other bushpump outlet has been left open for domestic water
collection. At all sites, apart from site 8, two extra tanks have been built to house
a water meter for each bushpump to monitor the abstraction from the well ({the
water use is not monitored at site 8). The meters must run full which requires
some relatively complex pipework. In future, when monitoring is not required, the
pipework will be a lot simpler. Also for the purposes of menitoring, a lockable steel
box was mounted on top of the lid to hold @8 munra water-level recorder. A hole
in the concrete lid below the steel box allows access to the well. The steel box is
sealed to the well lid with plaster to prevent water running off the lid into the well.
Munro water-level recorders have been installed at sites 1-6.

The digging crews at sites 1-4 were paid Z5$10 per day: the crews at sites 5-8
were not paid. The foreman of the site will be able to recommend those from the
crew suitable for work in the future.

Lateral drilling

Between 4 and 6 laterals were drilled by the BGS contract driller at each site apart
from site 7, using the light air-rig in horizontal mode. The pumping-test at site 7
indicated it was unnecessary to convert the large-diameter well to a collector well
as the performance was already adequate. The direction of the laterals and the
drilling logs are shown in figures and tables in chapter 3.

2.3 Pumping-test programme

The yield improvement due to lateral drilling was assessed by perfarming pumping-
tests on the large-diameter well and the collector well. In addition, to assess the
economic viability of collector wells, an evaluation was carried out to examine the
costs and sustainable yields of various well types. A number of short, constant-
rate pumping-tests were performed on suitable wells and boreholes in the vicinity
of each collector well. Details of all tests are given in chapter 3; these are
summarised in Table 2.1.



Table 2.1  Pumping-tests performed at collector well garden sites

Wall typa Fumping rate Fumping time Site
flitres/sec) (minsi
LDOW + CW 0.65 120 1,2
low dizcharge
LDW 4+ Ccw 4.5 120 1.2
high discharge
2.65 240 3.4
LDW + Ccw 1 300 .68
medium discharge [no CW at 7]
SEB 0.4 &0 1,2,45,6.7
DEE 0.6 240 1,2,5,8
DCB 0.8 <[] 1.3.8
———
LDV - large-diameter well
Cw - collector well
SEB - shallow exploratory borehole

DEE - deep exploratory borehole
DCB - deep communal barehale

The tests were analysed using a BGS in-house computer package, BGSPT (Barker,
1989). These anzlyses gave estimates for aquifer parameters for the shallow
weathered layer and the deeper bedrock (Table 2.2). Based on the sum of the
errors of the fit to the test data, the consistency of the tests at each site and the
comparison of predicted well drawdown with monitored drawdown, a confidence
level was given to the values of parameters estimated.

With these values the sustainable yields were predicted for each well type (Table
2.3) using the BGSPT package. This used a daily pumping pattern of 1.5 m®/d for
5 hours in the morning {06:00 to 11:00) and 5 hours in the afterncon (13:00 to
18:00), for a period of 240 days. Abstraction volumes and water-levels were
monitored for many of the tested wells to validate the predictions. The full
analyses of pumping-tests at the eight sites are documented in Lovell er a/, (1995a)
and Macdoneld er a/. (1995). Practical pumping-test considerations concerning
equipment and field techniques are documented in a separate report (Thompson
and Lovell, 1995).



Table 2.2 Pumping-test results for shallow and deep aquifers at collector waell
garden sites

SHALLOW AOUIFER DEEP AQUIFER
Site Diapth T 5 GL Source Deprh T 5 CL Source
i) iméid]) of data iml imtid} of data
1 16 .8 Q.05 4 Lo 4 320 2=-8 B oce
40 4.48 Ba-3 4 DEB
2 18 1.4 0.008 2 LD 30 24 Bae-3 4 DEB
3 15 2.8 0.007 1 LW &3 118.0 Te-3 a alsd ]
4 1B 2.8 0.010 3 SEB 25 0.9 Te=3 2 DCE
5 14 ai 0.007 3 Low a3 LA Fe-d 3 DEB
a3 0.8 Te-3 2 DB
] 10 2.5 0.a77? 4 Low . -
Fi b a0, 2 0,585 3 Lo 18 208 2a-3 a DEB
- il 18 0.8 0004 3 LD 30 o8 1e-8 2 DEB
T - transmissivity
s - storativity
CcL - confidenca lavel

Table 2.3  Maximum sustainable yield of wells tested at collector well garden
sites, for a simulated period of 240 days

LDW W W DCRE CEB DEB
cacad In WI werganed im W2 caed in W2
Sire Q cL a GL Himp a cL a cL a CL 4] oL
1 1.5 4 18.0 Ll 1] - = 200 2 43 2 25 2
2 16.2 4 171 4 2 i . na 26 2 a 2
E 260 3 Fa a 1] - - 768 z - . ;
=2 4.1 2 40,2 a =¥} 21 3 2 I
B 2z.3 E 547 2 =] 7.4 F 1.4 2 a7 z 26 ]
a8 x4 & 18.2 £ aw - = - - g
T 478 3 ma na na . - - - L] L ] 3
& B6.2 B 825 4 13 ' . ¥ - - 2 <2 2
wWZ - weathared zone
Q - simulated 240 day maximum sustainable vield

2.4 Monitoring of well performance

Apart from at site 8, the water-levels in the collector wells are presently monitored



by Munro water-level recorders and the domestic and garden abstraction volumes
are measured by two Kent flow meters. Details of the other wells and boreholes
in the vicinity that are being monitored will be given in chapter 3. Daily rainfall is
also being measured at each site. This data is being collected and collated monthly
by Mr Godwin Mutetwa (Lowveld Research Station, Chiredzi). The data collectad
to December 1995 for sites 1-6 is presented in Figures 2.2 a-f.

Baseline water quality analysis for the ten collector wells in south east Zimbabwe
can be found in Table 2.4. The water quality will continue to be monitored.
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Monitering data for collector well sites 1 and 2, to December 1995
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Monitaring data for collector well sites 3 and 4, to December 1995
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Monitoring data for collector well sites 6 and 6, to December 1995




Table 2.4  Baseline water quality analyses for all collector well sites in south-east Zimbabwe

[ate nH EC Ha K Ca Mgy HCa, S0, | [ [ Si P-Tot B FE,. F SAR REC Fancal
sampled s/ g1 magf1 E-cali/ 100 mil
CGaridelines ;
Hurmam Cone 200 400 hiy 1000 0.3 1.0 2 <26
Irrigation A.50 .70 A0 0 00 5 GO0 BOQ 8O0 0.0 2.0 2.00 0.0 1% 15,04 <26
Lanapwild AEa 508 o.8a i 0,7 i3 1] 651 28 33 4.8 27.5 <056 0,14 0,02 0.9 1.68 21 L
RAasearch 1733 B OR 0.4aa &1 <08 aa 8% 5098 26 152 a.4 an.a <06 .14 <002 09 1.65 1.7 s
Station
Ramwa 255091 773 .35 32 < %5 28 19 263 3] 43 11 ar.7 <05 0,03 <002 0.3 .14 1.2 -
147ma .74 Q.35 a <05 25 18 203 4 18 a7 8.0 <06 0.03 <002 0.a 1.13 0.6 .
S 1 1683/93 2,14 0.3r7 21 1.4 45 21 273 1 11 =04 6.8 <05 0,03 0,08 0.3 086 "+ ] 1.0
St 7 1433 g.1a 0.2 A 1.6 a2 12 203 2 ] <04 5.7 <0.6 0.03 <002 0.2 0.86 o7 .o
Fige 3 B3 741 0.3% 15 0.6 22 1% 175 1 13 <0.4 0,2 <06 0.1 037 o8 0.56 0.3 6.0
Site 4 TG 006 o.44 54 2.3 a7 13 0 1 16 0.9 a0.4 <GS D03 o100 09 1.96 R | A0
Site G 1a/1393 a.47 0,68 114 <05 7 12 Z20 1 G1 <0.3 254 <05 0.03 =002 0.8 458 2.9 26.0
Site & 2584 B34 [ B 18 0.8 25 20 21 26 ] <03 345 <05 0.03 <002 L] 0.56 -0,2 0.0
Site 7 85,94 0,65 1.11 G5 0% 8 1406 456 2] Ba 23.1 a5 . <5 010 <02 o4 1.3a -1.8 7
Site © Lo 2,61 1.22 57 0.7 a8 113 GER 4 =] 25.8 1.7 <5 007 =002 0.9 1,079 -2.2

All units are inomg/l unless otherwise shown

SAR

RsC

sodium adsorption ratio - Ma™ [ ({CA%™ + Mg®*) / 2™

residual sodium carbonate - (COZ + HCO3) - {Ca®* + Mg®*)



2.5 Pump maintenance workshop

A one-day pump maintenance workshop was held at each site. The pump
installation was the core activity of the workshop. The two bushpumps were
installed by a team selected from the local community by the garden committee
members. A full description of all activities undertaken in the workshop are listed
below. (Nb. subseguent trials of the locally designed and manufactured SIWIL
Pipe Lifter, which lifts the rising main using the Bush Pump mechanism, have
shown it has significant advantages over a gantry system and would be used in
future schemes.}

Pump maintenance workshop activities '

All activities were performed by members of the team, under minimal instruction,
following a short demonstration.

T Introductions.
2. Briefly outline the importance of self-sufficiency in pump maintenance.
3 Demonstrate tools and workshop manual. Equipment provided:
Gantry
18" pipe wrench (x2)
10" shifting spanner

20m rope
2" pipe clamp
2" lifting plug
workshop manueal for Type B bushpump
4, Clean threads on rods and rising main, lay out components.
5. Strip one cylinder (explain that the brass components and threads must be

treated carefully with the steel pipe wrenches to avoid damage);
demonstrate operation of three non-return valves; remove and replace
rubbers {ensuring they are the correct way round and not damaged on re-
assembly); ensure that each team member is able to assemble the cylinder
on their own.

6. Demonstrate the lifting action of the cylindar in a bucket of water.

T Demonstrate the locking nuts that join the rod sections and the nipples that
join the rising main sections.

8. ltemise the usual causes of pump failure:-

- non-return valves stuck, worn or dirty
- foot-valve comes undone
- rubbers worn out
- piston comes undone
- rods connections come undone or rod breaks

9. Install the first pump and rising main with some supervision.

10. Demonstrate the following points on the above ground components:-
- the piston and string of rods should hang form the rubber bush, not
sit on the bottom of the cylinder. This is achieved by initially making
the rod string the correct length and on subsequent removals ensuring
the rod connections are fully tight.
- the pivot block must have a clear stroke. ie the handle retaining
bolts must not catch on the top end of the rods during operation. This



will bend the rod and cause it to break.
- the main pins and other nuts must be tightened weekly.
11. Allow the team to check the cylinder and install the second pump unaided.
12.  Questions. Although these may be dealt with during the day a brief session
at the end is useful.
13. Hand the tools to an appointed keeper (who lives close by).
14. Ensure the team recognised it is now their responsibility to maintain the
pump.



3. Site-specific information

Specific information on the eight sites is given in this chapter. The description of
tables and figures is given here. Replace the * with the number of the site. Not all
figures and tables are relevant for each site; where this is the case an entry is made
under the figure or table title.

Figures

3.*.1 Map of the location of the collector well site

3.*.2 Map of the vicinity of the collector well and garden
3.*.3 Collector well and headworks construction

Tables

3.*.1 Diary of activities

3.*.2 Drilling logs of exploratory boreholes

3.*.3 Geological description of collector well digging samples
3. *.4 Lateral drilling logs

3.%.5 Pumping-tests performed

3.*.6 Pumping-test data from tests completed on large-diameter well before and
after laterals

3.*.7 Attendees of pump maintenance workshop

3.*.8 Communal water points in the region of the collector well
3.*.9 Details of monitored wells and boreholes

CR—

Notes on figures and tables

2 1 The numbers marked beside the location of water points in Figures 3.%.1,
3.%.2 and 3.%.3 refer to those used in Table 3.%.8. Labels marked beside
the location of exploratory boreholes refer to those used in Table 3.%.2.

2 An indication of the relative yield of collector well laterals obtained by the
driller during construction are given in Figure 3.%.3 and in Table 3.*.3.

3. An attempt was made to compare the relative yield of those water points
givenin Table 3.*.8 by asking the users. This is included as perceived vield.



Site 1 - Muzondidya

Site description

Geology: granulite gneiss

Location: approx. 60 km north of Chiredzi Research Station,
on the east side of the main Zaka road in the valley
bottom 1 km north of Muzondiya school.

Access: along a small track that turns east off the tar road 500
m south of the 86 km peg (km peg measured in a
southerly direction from the Zaka turn-off on the
Masvingo to Mutare road).

Annual rainfall: 780 mm

Exploratory drilling _

Drilling: BGS contract driller

No. of exploratory holes: 11

Comments: Collector well subsequently dug & m from bh11

Specific construction details

Foreman:; Peter Msanu

Depth of well shaft: 15.8 m

Time to dig shaft: 11 weeks

Mo. of laterals; 5

Length of laterals: 15, 30, 30, 30, 30 m
Comments: -

A concrete lip was set along the lower edge of the slab which channelled vaste
water into a stone filled trench dug from the well to the valley bottom.

Monitoring of well performance
Mr Tynos Nhondova is to change the munro recorder charts and read the meters
at 0600 every Sunday morning. He will also dip an unused bucket well (w1), DDF
borehole and piezometer bh11.
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Table 3.1.1 Diary of activities at site 1, Muzondidya

=3
ACTIVITY COMPLETION PERSOMNEL EQUIPMENT MATERIALS
DATE REQUIRED REQLIRED USED
IDURATION]
drill eleven exploratory 15/3/93 hydrageaiogist ir rig snd disssl S001 n
holes 114 days) driller Atpaciated drill bits 7
1 labourer equigment
establish degree of need sociclogiet none none
and potential community 13 days) SEOnomist
commitmant
pumgtect axploretory 30/3/93 plest anginear Pumg and patral 201
hale Bh11 5 teats] (5 days| eilb aesletant assaciatad
equEpment
dig well shatt ta 15.8m, 14/6/83 construction COMPressar cement 26 bags
" backliil with gravel. [84 days) rranager PUmp + hokes bricks 200
conorety in sanitery seal, eite foreman wire rape + winch rivear cand 4 cum
bulld and plaster head & lbourers gantry T9mm gravel 10 eum
wall kibble diesellsompl 3500 |
personnel steps ctesl casing 16 m
4 2000 druma jh polnts 2
1 plcke purmp nubbers 2
2 wheelbarmows hydraulic ol 161
" 4 shovels enging ail ]
& helmers gumboots G pra
jackhammar paraftin 18l
cement mixar gre & kg
ihlftmn Ep&mrHEr
2Tmm spanner
torch
foreman’s tent
Toreman’s bed
foreman's stowe
lataral drilling Ll i K drilar air rig and diesal  1100]
[five laterals] [5 days) CTRNG GPerater asspciated
1 labowrar Byulprsat
eamplete hoadweorks, 100071835 construgtion forrmwork bricks 160
well covers, water tank, {4 days| manager lavgl cemant 7 bags
settling tank, coakaway, wita fareman trowel eand/gravel 1 eum
gantry % labourers wherlbarrgw G atesl casing im
cemant mixer pump mountings 2
handles 4
ranfarcing  Bagm
E0mm galy pige 16 m
Shmm elbows 2
S0mm nipples 2
pump test collsctor well 10/08/a3 ptest engineer pumg and petral  TOH
2 bafore lats x 2 after {1idays] Eile assistant asnociated
lats, 7 day test. sqEipmeni




Table 3.1.1 Diary of activities at site 1, Muzondidya (continued)

ACTIVITY COMPLETION PERSONNEL EQUIPMENT MATERIALS
DATE REQLIRED REQUIRED USED
[DURATIONK
install bushpumps with B/11/93 instructar thread cutter for 50mm galv pips 30
oommunity as part of pump 11 dayh translator S0rmm pipe and m
maintanance workshap & trainess 18mm reds S0mm nipplas a
I pump oylindsr 2

17mm rode 30m
typa B bushpump 2
handles 2

18" pipe wranch 2
10° shifter 1
1Smmrope  20m

i 2° pips elamp 1

27 Hitng plug 1
pump manual 1

install menftaring for gollectar 10/8/23 plest enginesr munre wl racarder bricks 300
well, unused bucket well, 12 days| foreman 2 water matgrs coment 6 bags
DDF borshole and monitor man munre box 1
plarometers bhil padlock 1
S0mm galvpipe &m
] S0mm elbaws 8

BOmm uniehjoint 2
wilevel dipper 1|

haotshogk 1
pen 2
| raingeuge 1
erect garden fence and hang 15/7/93 génstruction cement mixer cement 20 bags 1]
goie (2 days} manager 2 whael barrows steed pogte 13
8ite forsman 4 thavels steel 6taye 10
20 kpcal 2 pleks sleel standards 36
penple wirg sLrainer gate 1
lectric drill diamond mesh  10ds
18mm drill bit barbed wire  B0kg
generator T3Gge wire  S0kg

T4Gge wira  BOkg

MOTES

1 Al taske required & driver with ready access 1o a landrover gnd twin axle (2md) trailer.
vehicle running costs are et included in this table.
2 Constructian manager. pumptest angineer and mstructor can be done by one parsan.
2 Equipment required for pump testing is deteiled in & sepsrate cw interm Bt
4 The construction mansger required g sompreteneive sot of ganeral tools for &l tasks.
5 The site foreman required & small set of toals for maintenance and attending to mingr breéakdowna.,




Table 3.1.2 Drilling logs of exploratory boreholes at site 1, Muzondidya

EXPLORATORY DRILLERS DESCRIPFTION
BH NUMBER [P.Rastall]
| BH1 clay to Tm, herd to Sm. Dy,

BH2 clay ©o 1m, hord 10 3m. clay to 8m. fairly soft to 16m. Water struck ot Bm, AWL=2.7m (23],

BEH3 clay to 1m, westhered to 8m, faidy eoft 1o 16m.
Water struck at Bm, RWL=2.6m [2/83].

BHA4 clay to Tm, weathered to 8m, hard to 12m,
Water struck st Brm, RWL= 7

BHE elay to 1m, waathered to 3m, hard to Bra,

EHE alay to 1m, sludge to 3m, hard to Gm. Dry

EHT clay ta 2m, weathered ta Sm. hard to Sm._ Dry.

EHE clay te 1m, weathared to Bm, hardfsoft bands to 12m,
resgonable chow of water, RWL =1, 2m [(2/@3).

BHS clay ta Trm, weatherad to Om., hard/soft bands t2 16m.
repponable show of water, RWL =1_6m |3/93],

EH10 cloy te 1m, weatherad to Bm. Dry,

BH11 clay to Tm, weetharsd to ¥m, hard/soft bands to 15m reasonable show of water, hard ta 31m

| with goft bande at 17m, 20m and 24m good show af water in the bands, ehange in colour of

chippings fram 31m te 40m with soft bands at 35m and 3%m, very good show of water in
bands egpecialy t 35m. RWL =0_88m (3/93).




Table 3.1.3 Geological descriptions of collector well digging samples, site 1,
Muzondidya

MUZONDIDYA (SITE ONE)
GEOLOGICAL DESCRIPTION OF COLLECTOR WELL DIGGING SAMPLES

DEPTH Descrption
i Im Largs fragments of very westhered pale buff rack, 8 few reddish iron steining, Small quartz grains to 2
.
m Soft, pale butf erumbling fragments of westherad bistite gneiss, lots of fron #lsining on joint feces.
Oen Soft, whits to buff, erumbling frapments of weathered. Tkaclinised greisz, with iron staining on broken

feces, Alse angular fragments of yellowish-buff, thinly banded/felisted, weathersd rock, iron stained black
on some joint faces.

dim Angular piaces of massively crystalline weathered gneiss, same quanz, white feldspar and biotite, othara
pinkish, Brown staining on Joint 1acee and broken fragmants.

Bm fisunded lumps of very weathered gneics coated with buffish clay and sand particles, some clayey lumpe
of aggregated sand grains of guartz and other minerais. Some more angular lumps of gneiss with similar
ocoating.

G Angulsr fragments of weathered gneige showing arystalling strusturs, Bright oranga ires staining on

foliation fazes. Some small pieces very black iron staining.

Tm Angutar picces of weathered gneiss. with costing of buff candy and ¢iity dust. Iron staining on foliations.
Some pink fragments, some white containing fermomagnesian minsrals,

Em Soft. sounded lumps of weathered gneise, break to show ariginal texture, biotites snd foliation, Ales
angular pizass of buff-yellowish weathered gnaiss, breaking aleng faliaticn,

9m $mall, soft roundad pisces (and sand] of westhered gneiss.

10m Soft, friable, reunded fragments of weathsrsd pnaiss which crumble to chow grain tesxuure, Some sngular
fragments of harder, pinkish gnelss, some coated with fine butt material.

11im Angular fragments of weathered greiss, some breaking sfong foliations, reavily ran stained browen
patches ¢n ¢ome broken faces. Biotite in some pizces. homblende? in otharg,

12m Ag above, but larger Tragments. Some heavily Bon stained on joints, goms chowing ehiny micas,

13m Angular gieces of harder weathered gneiss, soms heavily fon stained, some shawing bright micas. Seme
Tina aaating.

14m Angular pizces of weathered gnelss, becoming harder than anove. Crystalling structurs well saen. Same

pisces pinkish, otharg with white leidspara

15m AnQular pieces of crystalline gneiss, showing quartz grains, pinklch fekiepars and fow biotites, and some
ferram agnesian minerals, Mostly clean and fresh, soma Timely ccated.




Table 3.1.4 Lateral drilling logs from site 1, Muzondidya

MUZOMNDIDYA (SITE 1) LATERAL LOGS (Dalled 1/7r93 1o 6/7/83 by P. Racall)

— =
LATERAL SUMMARY DETAILS DRILLING DESCRIFTION I
NUMBER
—

1 Direction  WHW (300deg) dry and hard to 2dm, emsll show of water to 26m. broken scfter

Inclination -Odegrees and dry to 28m, hard and dry to 30m.

Length A0m

water inflow vary poor
2 Direction  SSW (210deg) dry and haord to 25m. good shaw of water to 27m, soft and wet 1o

Inclination -Sdegrees 30m.

Length 30m

water inflow wery good
3 Direction  ENE {120deg) dry and hard te 1m, damp and soft to 2.6m, dry and herd 1o 16m.

Inclination -Sdegrecs
Length 15m
water inflaw poor

Dirsction  NWNW |340deg]
Inclinatian -Sdegress
Length S0m

water inflow gaood

wet and oft 1o 18m, hard and dry to 19m.

Dirsgtion  MMNE {015deg]
Inclination -bdegress
Length 30m

waler inflow good

hard and dry 10 2m, soft and dry to 12m, ofi/hard bonded and wat
to 30m.




Table 3.1.5 Pumping-tests performed at site 1, Muzondidya

WELL DESCRIPFTIAN

TEST DATE DESCRIP.
He
1 82383 LOW DISCH B.LATS
2 5/Z6MA3 HIGH D4SCH BILATE
a o723 LOW DISCH A, LATE
4 07/22/83 HIGH DISCH A, LATS
-1 0EME/R3 REC AFTER DIGCING
B& 07083 REC AFTER LATERALS
5 GEMIBY SEVEN DAY TEST
7 oE/TME4 TESTIOFI HIGH WL
;'-'EL:L DESCRIPTION
TEST DATE DESCRIF,
Mg
i O3VEMAI T1 16m expl bh
2 83NTME T2 16m sxpl bh
bl 0322/8% T3 16m sxpl by
4 DIITEE T4 40 bh
6 0I30E3 TE 40m bh
€ OWE0ME TE 40m bhiow dug)

WELL DESCRIPTION

TEET

MNa

DATE DESCRIP,

QEZ0AE T umng bushpumg

COLLECTOR WELL

TEST  PLUMF

BY  RATE
il

DTT .7
DTG & .00
oT o.va
or 4.40
OTEM N&
OT/EM NA
DT/EM 0.18
oT 1.0
BH11

TEST PUMP

BY  RATE
L]

PR .44
PR [ %1
LT L 1]
(2] o.a7
L 0.35
DTIEM 1.10

DOF SCHOOL BH

TEST FUMP
BY RATE
[EH]

oT 0.5

PUMP  FSTART
TIME WL
Irming Imisgl]
120 3.88
100 4.58
1683 2868
12 3.66
MA WA,
N& WA,
TOAYS am
390 2.8
FUMP  PETART
TIME WL
[miiny Amikgi
7 oar
100 106
[=s) o.Ba
400 ok
A0 :X.1.3
190 202
Fipe=  FETHAT
TIME WL
Iewisi] tmbgt}
5% 827

PETOF

Iesbgil

B3

.68
468

<&EG
<386
=288
11.23
HA
HA
745

=271
<400
=336
<321

702 <l BF

PETDA
L
Imegl) Imbgh
EET <087
<105

<083

.83
B.BE
B.12 <064
8.28 0,86

505 =202

PETOR
WL

(mbsgh

Imsgl|

1118 <E.1E

REC.
TIMAE
Irnink

1660
4320

REZ.
TIME

70
ag
o
oo
a0

REC.
TRME

tming

43

COMMENTS

prase +-16% not st rwl

pruke +-16% not ot rel

prate agciratn +-3% clese o ¢
prate +-10% close te rwl
-differert dawataing times
-carsfid when comparing

posd gocurate test

BEitE +-T%

COMMENTE

Tala not oonat
IR ASL congt
Tae batter

fats batter

similar to test 4 77

rate corstl. effacted by ow

COMMENTS

rite +-10%



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya

SITE one WELL DIAMETER (m) 2.10
TEST T1, Idbl WELL DEPTH {mbagl) 15.80
DATE 06/23/93 WELL SCREEN gteal
TESTER DT/PR/IC
FUMPING DATA CALCULATED DATA
FUMPING TIME {hrs 2.00 AN PUMP RATE (I/s) 0.70
START VOL (m3) MNA DRAWDOWN {m) 1.45
END VOL. (m3) MA DEWATERED WOL {m3) 5.022
START WL. {(mbmd) 4,36 PUMPED VOL (im3) 5.040
END WL. imbmd} 5.81 ‘LamMDA" 1.00
ORIFICE DIA (mm) MA
PRESS. DIFF (m) A
CW DATUM maonro
DATUM ELEV. [mag! .51
EH DATUM NA
DATUM ELEV.{magl] MA,
_RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop WL WL WL Wil
{hrs) (hrs) {mbmd} (mbgl) {mbmd) {mbgl)
0.00 4.36 3.85 NA MNA
1.00 5.08 4 Bh NA NA
2.00 0.00 5.81 §5.30 MA M
3.00 1.00 5.75 5.24 MA MNA
4.00 2.00 5.71 5.20 NA MNA
5.00 3.00 5.68 217 MA MNA,
6.00 4,00 5.65 5.14 MNA M
7.00 5.00 5.62 5.11 MA MA
8.00 6.00 5.60 5.09 MLA A
9.00 7.00 5.58 5.07 A MA
10.00 8.00 5.55 5.04 MNA MA
12.00 10.00 5.50 4.99 MNA, MA
14,00 12.00 5.45 4.94 MNA MA
16.00 14.00 5.40 4 89 MNA, MNA
18.00 16.00 5. 35 4 84 MA, hA,
20.00 18.00 5.37 4,80 A MNA
22.00 20.00 5.27 4.76 MA MA,
24,00 22.00 5.24 4,73 MA MA
26.00 24 .00 821 4. 70 A &
28.00 26.00 .18 4 67 MA I ra
MNOTES

-RWL is less than 3.85 mbagl. the regional wl was still recovering

from dewatering during digging at the time of this tes:.

-The pump rate is not accurate due to poor measuring equipment. This

is demonstrated by Lamdz = 1.00, this should be less than 1, about 0.2,
This is improved in later tests.



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya

{continued)
SITE

one
TEST T2, hdbl
DATE 06/25/93
TESTER DT/FR/JC
PUMPING DATA
PUMPING TIME (hrs) 1.66
START VOL (m3) MA
END VOL. {m3) MNA
START WL. (mbmd) 5.09
END WL. (mbmd} 10.09
QORIFICE DIA (mm) NA
PRESS. DIFF {m) MNA
CW DATUM monro
DATUM ELEV. (magll] 0.51
EH DATUM MA
DATUM ELEV.(magl) HNA
RECOVERY DATA CW
T pstart T pstop WL
{hrs) {hrs) (mbmd)
0.00 5.09
1.00 8.79
1.68 0.00 10.09
3.68 2.00 8.92
h.66 4.00 8.77
7.68 6.00 8.59
9.66 8.00 0.48
11.66 10,00 8.35
13.66 12.00 9.23
15.66 14.00 9.11
17.66 16.00 9.00
21.86 20,00 877
25.66 24.00 B.67
37.68 36,00 8.00
49.66 48.00 7.47
G1.66 60,00 6.97
73.66 72.00 6.50
NOTES

WELL DIAMETER {m]
WELL DEPTH {mbgl)
WELL SCREEN

WL
{mbgl}

4.58
8.28
9.58
.41
8.26
9.08
8.97
B.54
8.72
5.60
5.48
8.26
8.08
7.49
5.96
5.46
B.89

2.10
15.80
staal

CALCULATED DATA

AV PUMP RATE (Ifs) 4.00
DRAWDOWN (m) 5.00
DEWATERED VOL (m3  17.318
PUMPED VQOL (m3) 23.904
"LAMDA" 072
RECOVERY DATA EH
WL WL
(mbmd) {mbgll
NA A
NA WA
MNA MA,
A Ma
MA, MA,
MA, NA
MNA NA
MNA MNA
MA A
MA NA
MA FA
MNA MA
MNAa M A
NA M A,
NA Ma
MNA, MA,
A, A

-RWL is less than 3.86 mbgl. the regional wi was still recavering

from dewatering during digging and from T1 LDBL two days before.
-The pump rate is not accurate due to poor measuring equipment

It slows down towards the end of pumping, the pump started to sieze
and the intended two hour test was reduced to 1.66 haurs.



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya
{continued)

SITE one WELL DIAMETER (m) 2.10
TEST T3, ldal WELL DEPTH {mbgl) 15.80
DATE 07/21/93 WELL SCREEN steel
TESTER DT
PUMPING DATA CALCULATED DATA
PUMPING TIME (hrs) 2.80 AV PUMP RATE (l/s) 0.79
START VOL (m3) B6.256 DRAWDOWN (m) 1.64
END VOL. (m3) 13.361 DEWATERED VOL ( 5.680
START WL. i(mbmd) 3.46 PUMPED VOL (m3) 7.108
END WL. (mbmd) 5.10 "LAMDA" 0.80
ORIFICE DIA (mm) MA
PRESS. DIFF {m) NA
CwW DATUM mMonro
DATUM ELEV. {magl 0.51
BH DATUM M A,
DATUM ELEV.{magl) hA
RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop WL WL WL WL
{hrs) {hrs) imbmd] (mbgl) imbmdl  (mbgl)
0.00 3.48 2.485 MA A
1.00 4.156 3.64 MA MA
2.50 0.00 5.10 4.59 MA MA
4.50 2.00 4.96 4.45 MA MNA
6.50 4,00 4.80 429 MA MA
8.50 6.00 4.66 4.15 Y MNA
10.50 8.00 4,54 4.03 MA MNA
12.50 10.00 4.43 3.92 MNaA MNA
14.50 12.00 4.33 3.B2 A A
16.50 14.00 4.23 3.72 MA MA
18.50 16.00 4.16 3.658 MA MNA
20,80 18.00 412 3.61 MA A&
22.50 20.00 4.08 3.55 MA NaA
NOTES

-RWL is less than 3.46 mhgl. the regional wil was still recaovaring
from dewartering during lat. drilling at the time of this test.
-The average pump rate is accurate and fairly constant {+-10%)



Table 3.1.6 Pumping-test data from tests completed at site 1., Muzondidya

(continued)

SITE one WELL DIAMETER (m) 210
TEST T4, hdal WELL DEPTH [mbagl) 15.80
DATE 07/22/33 WELL SCREEN stesl
TESTER oT

PUMPING DATA

PUMPING TIME (hrs) 2.00
START VOL {(m3) MNa
END VOL. (m3) Ma&
START WL. (mbmd) 4.06
END WL. {mbmd) 11.74
ORIFICE DIA {mm) NA
PRESS. DIFF {m) NA
CW DATUM maonro
DATUM ELEV. (magl) 0.51
BH DATUM MA
DATUM ELEV.(magl} MA
RECOVERY DATA CW
T pstart T pstop WL
{hrs) {hrs) {mbmd)
0.00 4.06
1.00 8.02
2.00 0.00 11.74
4.00 2.00 11.07
6.00 4,00 1045
8.00 6.00 2.80
10.00 8.00 9.39
12.00 10.00 B8.97
14,00 12.00 .49
16.00 14.00 2.09
18.00 16.00 T.72
22.00 20.00 7.09
28.00 24.00 G.57
38.00 36,00 5.27
50.00 48.00 4. 80
62.00 60.00 414
74.00 F2.00 3.97
86.00 B4.00 3.86
110.00 108.00 3.68
134.00 132.00 3.58
MOTES

-RWL is less than 3.07 mbgl.

WL
{mbgl)

3.55
7.51
11.23
10.56
8.85
8.39
E.EB
E.46
7.98
7.58
7.21
6.58
6.06
4,86
4,09
3.63
3.46
3.35
3.17
3.07

CALCULATED DATA

AV PUMP RATE (l/s) 4.40
DRAWDOWN (m) 7.68
DEWATERED VOL (m3) 26.600
PUMPED VOL (m3) 31.680
‘LAMDAS 0.84

RECOVERY DATA BH

WL WL
{mbmd) {mibigl)
MA MaA
MA MA
MA MA
MA MNA
MA NA
MA NA
MA MA
MNA MA
MA MA
Ma MA
MA MA
MA MA
MA MA
MNA A
MA MA
MA Ma
MA MA
MA MA
MA MA
MA M

-The pump rate is not accurate {+- 15%) due to poor Maasuring equipment,

this is improved in subsequent tests



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya
{continued)

TEST 5(A) MUZONDIDYA RECOVERY AFTER DIGGING

DIGGING STARTED LATE MA DIGGING STOPPED 7/6/83

DEWATERED EACH DAY AS DIGGING PROGRESSED FOR APPROX 8 WEEKS
RECOVERY FROM 15.8 M BELOW GROUND LEVEL

TIME{HRS WL (M} PLOT
0 15.80 -15.8

24 14.50 -14.5
48 13.20 -13.2

72 12.00 -12

a6 10.90 -10.8
120 9.90 9.9
144 8.90 -8.9
168 B.00 -8
182 7.10 -7.1
216 6.30 -6.3
240 5.70 5.7
264 b.15 -5.1b
288 4.80 -4.8
312 4.50 -4.5
336 4.30 -4.3
360 415 -4.15
384 4.10 -4.1

408 4.00 -4



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya
({continued)

TEST 5(Bl] MUZONDIDYA RECOVERY AFTER LATERAL DRILLING
DRILLING STARTED 23/6/93 DIGGING STOPPED 5/7/93
DEWATERED TO BOTTOM (15.8M) FOR 7 DAYS

RECOVERY FROM 15.8 M BELOW GROUND LEVEL

TIME(HRS WL (M}
0 15.8 -15.8

10 12.85 -12.8%
20 10.65 -10.65

30 8.5 8.5
40 7.7 “Fid
50 6.65 -6.65
BO 5.7 5.7
70 5.15 -5.158
BO 4.7 -4.7
20 4.3 -4.3
100 4.1 -4.1
110 3.9 -3.9
120 3.8 -3.8
130 3.7 -3.7
140 3.65 -3.6%
150 3.6 -3.6

160 3.57 -3.57
170 3.5b -3.55
180 3,83 -3.63
180 3.51 -3.51
200 3.49 -3.49
210 3.47 -3.47
220 3.45 -3.45
230 3.43 -3.43
240 3.41 -3.41
250 32.39 -3.29
260 3.37 -3.37
270 3.3% -3.35



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya
{continued)

SITE 1 TE/CW7DAY MUZONDIDYA COLLECTOR WELL

TEST DATE 3/8/83 TO 9/8/93
TOTAL DEPTHIM) 16.30 BELOW DATUM
PUMP SET ATIM) 14.00 BELOW DATUM
PUMPING RATE (L/S) 0.18
WELL DATUM MUNRO HEIGHT ABOVE GL{M) 0.50
EH DATUM TOC HEIGHT ABOVE GL{M) 0.50
TESTER D.THOMPSON / E.MAFUNGI
COLLECTOR WELL BH11
DATE Tpstart WL WL WL WL
(HRS) (M DATUM (m BGL) (M DATUM)} (m BGL)
3/8 0.0 3.7 3.1 2.61 2.11
2.0 4.96 4.46 2.96 2,48
6.0 4.65 4.16 3.03 2.53
7.0 5.91 5.41 3.35 2.85
10.0 5.44 4,94 3.29 2.79
12.0 6.62 6.12 3.60 3.10
4/8 24.0 4.94 4.44 3.18 2.68
26.0 6.16 5.66 3.48 2.98
28.0 5.67 B.17 3.51 3.01
31.0 5.84 6.34 3.80 3.30
34.0 6.25 5.75 3.70 3.20
26.0 7.34 5.84 3.95 3.45
5/8 48.0 5.37 4.87 a4 2.91
50.0 6.60 B.10 3.73 3.23
£3.0 6.07 5.57 3.73 3.23
55.0 7.20 6.70 4.00 3.50
5B.0 6.59 6.09 3.90 3.40
60.0 7.62 7.12 4.15 3.85
6/8 72.0 5.59 5.09 3.56 3.08
74,0 6.78 6.28 3.85 3.35
FI.0 6.24 6.74 3.84 3.34
79,0 7.33 6.83 4.10 3.60
82,0 6.74 5.24 4.00 3.60
840 7.79 7.29 4.23 3.73
7i8 96.0 5.70 5.20 3.65 3.15
98.0 6.88 6.38 3.92 3.42
101.0 6.36 5.86 3.89 3.39
103.0 V.46 5.96 4.16 3.66
106.0 6.84 5.34 a4.07 3.57
10B.0 7.57 7.37 4.30 3.80
B/8 120.0 B.77 5.27 3.71 3.21
122.0 6.95 6.45 3.88 3.48
125.0 6.40 5.90 3.93 3.43
127.0 7.48 5.98 4.21 an
130.0 6.89 5.39 4.12 3.62
132.0 7.91 7.41 4.35 3.85
8/8 144.0 5.82 5.32 3.75 3.25
146.0 7.00 6.50 4.02 3.52
143.0 6.43 5.83 3.97 3.47
151.0 7.54 7.04 4.25 3.76
154.0 5.02 6.42 4.17 3.67
188.0 7.96 7.46 4.42 3.02

10/8 188.0 5.84 5.34 3.78 3.28



Table 3.1.6 Pumping-test data from tests completed at site 1,

{continued)
SITE one
TEST T7, 10f3
DATE 05/17/94
TESTER DT

PUMPING DATA

PUMPING TIME {hrg 5.00
START VOL (m3) 255.476
END VOL. [m3) 273.601
START WL. mbmd) 2.88
END WL. (mbmd) 7.02
ORIFICE DIA {mm) 19.00
PRESS. DIFF im) 1.23
CW DATUM manrg
DATUM ELEV. (magl 0.5
EBH DATUM MNA
DATUM ELEV. magl) MNA
RECOVERY DATA CW
Topstart T pstop WL
thrs) {hrz) {mbmd]
0.00 2.88
1.00 3.76
2.00 4.62
3.00 5.46
4,00 G6.27
5,00 0.00 7.02
7.00 2.00 6.63
9.00 4,00 6.19
11.00 6.00 5,85
13.00 8.00 5.53
15,00 10.00 5.25
17.00 12.00 4.99
19.00 14.00 4.74
21.00 16.00 4.52
25.00 20.00 4.23
29.00 24.00 4.00
41.00 36.00 3.52
53.00 48.00 3.27
NOTES

2.10
15.80
steel

WELL DIAMETER (m)
WELL DEPTH {mbgl)
WELL SCREEN

CALCULATED DATA

1.0
4.14
14,338
18.125
0.79

RECOVERY DATA EH

AV PUMP RATE (I/s)
DRAWDOWN {m)
DEWATERED VOL (m3}
PUMPED VOL (m3)
‘LAMDA’
WL WL
(mbal) {mbmd}
2.38 NA
3.26 NA
4,12 MNA
4.96 NA
5.77 NA
6.52 NA
6.13 NA
5.59 NA
5.36 NA
5.03 NA
4.75 NA
4.49 NA
4.24 NA
4,02 NA
3.73 NA
3.50 NA
3.02 NA
b {7, NA

-RWL is less than 3,38 mbgl. The well was still recovering.
From attached diagram estimated RWL = 1.9m {+-.3m)
-The average pumping rate was accurate and remained constant {+- 195},

WL
{mbagl}

NA
MN&
MNA
MNa
MA
R
kA
MA
MA
MA
MNA
MA
&
Ma
Ma
A
MA
MNa

Muzondidya



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya

{continued)
LOCATION MUZONDIDYA BH11
TEST DATE 2213183
TOTAL DEPTHIM) 15.00
PUMP SET AT(M) 12,00
PUMPING RATE (L 0.20
EC (uS)
DATUM ' GL HEIGHT ABOVE GLIM) 0.00
TESTER FP.RASTALL
Tpstart  Tpstap WL WL sC NOTES
{rnin) imin} (M DATUM) (m FGL) {(L/S/M)
0.0 0.8B8 0.88
0.5 1.05 1.05 1.176
1.0 1.1% 1.1%6 0.741
1.5 1.22 1.22 0.588
2.0 1.31 1.31 0.465
2.5 1.40 1.40 0.38b
3.0 1.58 1.58 0.286
3.5 1.80 1.60 0.278
4.0 1.63 1.83 0.267
4.5 1.71 1.71 0.241
5.0 1.81 1.81 0.215
6.0 2.08 2.08 0.187
7.0 2.28 2.28 0.143
8.0 2.47 2.47 0.126
9.0 2.66 2.66 0.112
10.0 2.8B6 2.86 0.101
12.0 3.10 3.10 0.080
14.0 3.42 3.42 0.079
16.0 3.1 3.7 Q.071
18.0 3.97 3.87 0.065
20.0 4,27 4,27 0.059
22.0 4,55 4.55 0.054
24.0 4,48 4.48 0.058
26.0 5.09 5.09 0.048
28.0 5.35 5,35 0.045
30.0 £.657 5.57 0.043
32.0 5.81 5.81 0.041
35.0 G.15 6.15 0.038
40.0 6.72 6.72 0.034
485 .0 7.47 7.47 0.030
50.0 8.256 8.25 0.027
60.0 1] 9.85 9.85 0.022
60.5 05 9.40 9.490
61.0 1 9.10 910
61.5 1.5 B.B3 8.83
62.0 2 8.41 8.41
625 2.5 8.18 8.18
63.0 3 7.88 7.88
63.5 35 71.66 7.66
64.0 4 7.44 744
64.5 4.5 T .11
65.0 5 G.97 .97
GG6.0 & G_65 5.69
67.0 ) 5.40 6.40
68.0 a8 G.12 .12
69.0 8 5.86 .80
70,0 10 5.63 5.63



Table 3.1.6 Pumping-test data from tests completed at site 1. Muzondidya

{continued)
72.0 12 5.20 §5.20
74.0 14 4,81 4,81
76.0 16 4.45 4.45
78.0 18 4.09 4.09
80.0 20 3.81 3.81
82.0 22 3.E8 3.58
84.0 24 3.34 3.34
86.0 26 317 317
88.0 28 3.00 3.00
90.0 30 2.82 2.82
92.0 32 2.66 2.66
895.0 35 2.45 2.45
100.0 40 2.21 2.21
105.0 45 2.03 2.03
110.0 50 1.88 1.88
120.0 G0 1.70 1.70



Table 3.1.6 Pumping-test data from tests completed at site 1,

(continued)

LOCATION
TEST DATE 27/3/93
TOTAL DEFTHIM) 40.00
PUMP SET AT(M) 37.00
PUMPING RATE (L/S) 0.38
EC (uS) 336.00
DATUM GL
TESTER F.RASTALL
Tpstart Tpstop Wil
imin} {min} (M DATUM|
0.0 0.54
0.5 0.89
1.0 1.10
1.5 1.23
2.0 1.45
25 1.75
3.0 1.85
3.5 2.04
4.0 2.12
4.5 2.33
5.0 2.51
6.0 2.88
7.0 3.03
8.0 3.20
2.0 3.35
10. 3.48
12.0 3.65
14.0 3.78
168.0 3.90
18.0 4.08
20.0 4.20
22,0 4.26
24.0 4.32
26.0 4,40
28.0 4,45
30.0 4,583
32.0 4.60
35.0 4.65
40.0 4.69
45.0 4.66
0.0 4 66
60.0 4 .78
70.0 4 .81
80.0 h .04
90.0 5.20
100.0 5.27
120.0 5.41
140.0 5.52
160.0 567
180.0 5.86
200.0 5.82
220.0 5.87

MUZONDIDYA BH11

WL
im FGL]

0.54
0.89
1.10
1.23
1.45
1.75
1.95
2.04
2,12
2.33

- 2.51
2.86
3.03
3.20
3.36
3.48
3.65
3.78
3.90
4.09
4.20
4.28
4.32
4.40
4.45
4.53
4.80
4.85
4.69
4.66
4.66
4.78
4.81
5.04
5.20
5.27
5.41
5.52
5,67
5.86
5.82
5.87

oD
{m)

0.00
0.35
0.56
0.69
0.91
1.21
1.41

1.60
1.68
1.79
1.97
2.32
2.49
2.68
2.81

2.94
311

3.24
3.36
3.65
3.66
3.72
3.78
3.86
3.2

3.84
4.06
4.11

4.15
412
412
4.24
4.27
450
4.66
4.73
4.87
4.98
5.13
5.32
.28
533

HEIGHT ABOVE GL(M)

sC
LIS/

NOTES

1.086
0.678
0.551

0.418
0.314
0270
0.253
0.241

0.212
0.183
0.164
0.153
0.143
0.135
0.129
0.122
0.117
0.113
0.107
0.104
0.102
0.101

0098
0.097
0.085
0.094
.09z
0.08z2
0.0a82
0.092
0.030
0.089
0.084
0.082
0.080
0.078
0.078
0.074
0.071

0.072
Q.07

Muzondidya

0.00



Table 3.1.6 Pumping-test data from tests completed at site 1,

240.0
260.0
280.0
300.0
320.0
350.0
400.0
400.5
401.0
401.5
402.0
402.5
403.0
403.5
404.0
404.5
405.0
406.0
407.0
408.0
408.0
410.0
412.0
414.0
416.0
418.0
420.0
422.0
424.0
426.0
428.0
430.0
432.0
435.0
440.0
445.0
450.0
460.0
470.0
480.0
480.0
500.0

{continued)

5.77
5.90
5.59
5.64
5.68
6.08
6.12
5.65
5.36
5.11
4.80
4.61
4.40
4.23
4.04
3.87
3.73
3.53
3.32
3.15
3.00
2.89
2.62
2.41
2.27
2.18
2.06
1.98
1.,
1.85
1.79
1.73
1.68
1.64
1.56
1.51
1.46

1.4
1.33
1.28
1.22
1.18

5.77
5.90
5.59
b.64
5.68
£.08
g.12
5.65
5.36
5.11
4.80
4.81
4.40
4.23
4.04
3.87
3.73
3.63
3.32
315
3.00
2.89
2,62
2.41
2.27
2.15
2.08
.58
.91
.BE
79
73
.69
G4
.36
51
A48
40
.33
28
22
18

i I T T S A S TR Y

5.23
5.36
5.05
5.10
5.14
5.54
5.58

0.073
0.071
0.075
0.075
0.074
0.068
0.068

Muzondidya



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya
(continued)

LOCATION MUZONDIDY A BH11
TEST DATE 30/7/93
TOTAL DEPTHIM] 40,00
PUMP SET AT(M} 36.00
PUMPING RATE IL/S 1.08
EC (u5)
DATUM TOC HEIGHT ABOVE GLI(M) 0.60
TESTER D.THOMPSON, E.MAFUNGI
Tpstart  Tpstop WL WL DD sC NOTES
{min) fmin} (M DATUM {m FGL) {m) (L/S/IMY)
0.0 252 2.02 0,00
0.5 3.65 3.16 1.13 0.956
1.0 4.44 3.94 1.92 0.562
1.5 5.35 4.85 2.83 0.382
2.0 6.15 5.65 3.63 0.288
2.5 7.12 6.62 4.60 0.235
3.0 7.93 7.43 5.41 0.200
3.5 8.77 8.27 6.25 0173
4.0 8.63 9.13 7.11 0.182
4.5 10.42 8.92 7.80 0.137
5.0 11.08 10.55 8.53 0127
6.0 12.53 12.03 10.01 0.108
7.0 13.79 13.29 11.27 0.096
8.0 15.00 14.50 12.48 0.087
8.0 15.91 15.41 13.39 0.081
10.0 16,78 16.28 14.26 0.078
12.0 18.53 18.03 16.07 0.067
14.0 19.82 19.32 17.30 0.062
16.0 20.75 20.25 18.23 0.069
18.0 21.60 21.10 19.08 0.057
20.0 22.32 21.82 19.80 0.0556
22.0 22.86 22 36 20.34 0.053
24.0 23.32 22 82 20.80 0.052
26.0 23.69 23.19 2117 0.0581
28.0 24.00 23.50 21.48 0.060
30.0 24.23 23.73 21.711 0.050
32.0 24.42 23.92 21.90 0.049
35.0 24.54 24.04 22.02 0.04%
40.0 24.79 24.29 22.27 0.048
45.0 24 88 24.46 22.44 0.045
50.0 2512 24.62 22,60 0.048
60.0 2536 24.86 22.84 0.047
70.0 25.82 25.02 23.00 0.047
800 25.75 25.25 23.23 0.046
90.0 25.91 25.41 23.39 0.045
100.0 0 25.95 25.458 23.43 0.046
100.6 0.5 23.68 23.18
101.0 1.0 21.56 21.06
101.b 15 19.90 19.40
102.0 2.0 18.06 17.56
102.5 2.5 16.43 15.89
103.0 3.0 15.00 14.50



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya

(continued)
103.5 3.5 13.67 13.17
104.0 4.0 12.52 12.02
104.5 4.5 11.52 11.02
105.0 5.0 10.69 10.19
106.0 6.0 9.29 8.79
107.0 7.0 8.18 7.68
108.0 8.0 7.43 6.93
109.0 9.0 6.80 8.30
110.0 10.0 6.320 5.80
112.0 12.0 5.81 5.31
114.0 14.0 5.47 4.97
116.0 16.0 5.12 4.62
118.0 18.0 4.856 4.35
120.0 20.0 4.60 4.10
122.0 22.0 4.4b6 3.95
124.0 24.0 4.31 3.81
126.0 28.0 4.13 3.63
128.0 28.0 4.10 3.60
130.0 30.0 4.02 3.62
132.0 a2.0 3.93 3.43
135.0 35.0 3.82 3.32
140.0 40.0 3.68 3.18
145.0 45.0 3.57 3.07
150.0 50.0 3.48 2.98

160.0 80.0 333 2.83



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya

{continued)
SITE one Muzondidyia BH near school
TEST T MEASURED DATA DEFTH [mbagl) 48,00
DATE 05/20/94 TESTER DT NUMBER OF 3m RO 8.00

BH DATA FROM MINISTRY OF WATER RECORDS  ref:-

NAME  muzondidya school WATER FIRST STRIKE (m) 12
NUMBER MAIN STRIKE (m) 25.5
GRID REF REST WATER LEVEL {m) g
DATE DRILLED BLOWING YIELD (m3/h) 7.40
DEFTH [m) 60.00 CASED
DIAMETER (m) 0.15 SCREENED
OPEN
PUMPING DATA CALCULATED DATA
FUMPING TIME (hrs 1.00 AV PUMP RATE (l/g) 0.59
START VOL {m3) 273.614 DRAWDOWN [m) 2.96
END VOL. (m3) 275.744 DEWATERED VOL {(m  0.052
START WL. [mbmd) 8.80 PUMPED VOL {m3) 2.130
END WL. (mbmd) 11.76 ‘LAMDA’ 0.025
BH DATUM toc
DATUM ELEV.(magl) 0.61
TEST DATA CwW . PUMPING RATE DATA
T pstart T pstop WL WL MINUTE PUMFED AVERAG
{min] {min) imbmd)  (mbgll VOL RATE
(L) {l/=)
0.00 8.88 3.27 1 37.00 0.62
1.00 10.24 9.83 2 37.00 0.62
2.00 10.87 10.26 3 37.00 0.62
3.00 11.22 10.61 4 38.00 0.60
4.00 11.42 10.81 5 34.00 0.57
5.00 11.48 10.87 6  35.00 0.58
.00 11.63 11.02 7 36.00 0.60
7.00 11.67 11.06 a 35.00 0.58
8.00 11.62 11.08 8 33.00 0.55
9.00 11.68 11.08 10 35.00 0.58
10.00 11.78 1112 11 40,00 0.67
12.00 11.80 11.29 12 35.00 0.58
14.00 11.90 11.29 13 35.00 0.58
16.00 11.890 11.29 14 35.00 0.58
18.00 11.60 10.898 15 36.00 0.80
20.00 11.69 11.08 16 33.00 0.55
22.00 11.76 11.15 17 30.00 0.50
24.00 11.76 11.15 18 28.00 0.47
26.00 11.70 11.09 19 27.00 0.45
28.00 11.75 11.14 20 29.00 0.48
30.00 11.94 11.33 21 31.00 0.52
32.00 11.91 11.30 22 37.00 0.62
34.00 11.96 11.35 23 37.00 (.62
35.00 11.938 1137 24 35.00 0.58
38.00 11.87 11.26 25 34.00 0.57
40.00 11.77 11.16 26 31.00 0.52
42.00 11.65 11.04 27 J3.00 J.65



Table 3.1.6 Pumping-test data from tests completed at site 1, Muzondidya
{continued)

44,00 11.75 11.14 28 36.00 0.80
46.00 11.77 11.16 23 38.00 0.83
48.00 11.686 11.04 30 37.00 0.62
50,00 11.74 11.13 a1 38.00 0.63
52.00 11.76 11.156 32 38.00 0.63
54.00 11.74 11.13 33 31.00 0.52
56.00 11.76 11.14 34 38,00 0.65
58.00 11.79 11.18 36  39.00 0.65
B0.00 0.00 11.76 11.15 38  38.00 0.63
60.50 0.50 10.88 10.37 37  37.00 0.62
61.00 1.00 10.48 9.88 38  38.00 0.63
61.50 1.50 10.17 9.56 - 343 33.00 0.55
62.00 2.00 9.94 8.33 40  3B.00 0.63
62.50 2,50 8.79 8.18 41 31.00 0.52
63.00 3.00 9.67 8.06 42 36.00 0.60
53.50 3.50 9.59 B.98 43 36.00 0.60
54.00 4.00 8.51 8.90 44 37.00 0.62
54.50 4.50 9.48 8.85 46 36.00 0.58
55.00 5.00 9.41 8.80 45  36.00 0.58
66.00 6.00 9.34 8.73 47  36.00 0.60
67.00 7.00 9.29 8.68 43  32.00 0.53
68.00 8.00 9.24 8.63 45 35.00 0.58
69.00 9.00 9.2 8.60 50 3b.0D 0.58
70.00 10.00 8.18 8.57 51 36.00 0.60
72.00 12.00 8.13 B.52 b2  33.00 0.55
74.00 14.00 9.10 B.49 B3  33.00 0.55
76.00 16.00 8.07 8.46 B4 34.00 0.57
78.00 18.00 8.06 B.44 56 38.00 0.60
20.00 20.00 8.03 2.42 56 35.00 0.b8
82.00 22.00 8.02 2841 57  36.00 0.80
84,00 24.00 8.01 8.40 b8  34.00 0.57
86.00 26.00 8.00 8,38 58  34.00 0.57
88.00 2B.00 8.98 B.37 B0 34.00 .57

80.00 30.00 8.97 8.36
92.00 32.00 8,96 B.35
94.00 34.00 8.96 B.35
96.00 36.00 8.94 8.33
98.00 38.00 8.93 8.32
100.00 40.00 8,92 8.31
102.00 42.00 8.90 8.28
104.00 44,00 B.88 B.28
106.00 46.00 8.88 8.27
105.00 48.00 B.87 8.26



Table 3.1.7 Attendees of pump maintenance workshop site 1, Muzondidya

NAME

Mr Magodo

Mr Chauke

Mr Cemeant

Mr Misheck

Mr Tynos Nhondowa

Table 3.1.8 Water points in the region of collector well site 1, Muzondidya

Waterdevel Drring-p
Well Dismeiar | Dapth Perceived
Euildsrjawnes Kraal Onte : Waer uag
red.. {ml ml fdeeth | S vield L [—
[FTT] YVeéar
1 DDAS Muwzonddyn | 1583 2.0 188 Exetllen Gardan (G LT ns
cammAan Ty Max. 21 m¥d | Bomestic (D]
B, 7 md
2 DOFF Migondidya .8 43 0.2 Exaellent o Ma Mo
DOMmmLEEy Bchool (5§
z poF Njsva uwez| o8 | 68 Excotent o he | mA
GHTHTILAITY
a WHEnck/ Dobwo 1281 a6 . G ] He No
L
] DO Mavidawe 1961 0.1 8.06 Eszallart [#] Mo Mo
COTUTHINTY
“ L} WHE nck Mrvidawa 14983 =16 | 4.7 Good 1] Ha Bo
T Comimunity Dsbwen a4 in 2% 1 Poi G Yo Fea
a@ Commisiny Crabwrs 1833 -] 2.4 12 Pood G Yea Yea
g Chamyedie Dywnsarnkn | 18ET a.1E V. Good o He Ma
16 ==l Chivamba 1586 a6 = 15 Paar o Yew Yea
COBITILTEY
11 WHE ack R 1888 0.6 W, Soegd R <] Mo M
L Muzondicya Muzonddys | 1880 1.7 ] 2.49 Gaod -] Mo Mo
i3 W HEack Wlavidewos 168583 = 18 1§ W Good L Mo L1
14 Jara dore 16583 1.6 46 4 Pacd 0.6 na [
16 Chauke Cezhin T80 1.3 1% 13 Poizs [N H Yim Yen




Table 3.1.9 Wells and boreholes monitored for water-level at site 1, Muzondidya

DATUM DESCRIPTION

WELL DEPTH DiA
HUMEER ELEV ELEV I tml
{magll Imacwed}
"
1 0.6d +0,00 15.8 2.0
EH11 0. 60 -0, 86 a0.0 016
Wi 020 +0.86 4.0 1.0
urdisad wall
z " 0.60 ns 48,0 015




Site 2 - Gokota

Site description
Geology:
Location:

Access:

Annual rainfall:
Exploratory drilling
Drilling:

No. of exploratory holes:
Comments:

granulite gneiss

approx. 60 km north of Chiredzi Research Station,

on the east side of the main Zaka tar road

from the road at the 77 km peg (km peg measured in a
southernly direction from the Zaka turn-off on the
Masvingo to Mutare road).

780 mm

BGS contract driller
4
collector well dug at bhg

Specific construction details

Foreman:

Depth of well shaft:
Time to dig shaft:
Mo. of laterals:
Length of laterals:
Comments:

Timothy Chiunye
15 m

11 weeks

4

30, 30, 30,30 m

The garden committee constructed a concrete lined soakaway trench around the
lu!:-ver end of the slab. The waste water runs to a small pond from which cattle
drink. The people at this site take great care 1o keep the soakaway and well area

clean,

Monitoring of well performance
Mr Lucas Chikwera will change the munro recorder charts and read the meters at
0600 every Sunday morning. He will also dip piezometers bh7, bh8 and bh9.
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not necessary

Figure 3.2.2 Detall showing location of exploratory boreholes
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Refer to Table 3.2.4 for lateral drilling logs
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Figure 3.2.3 Map of vicinity of collector well showing direction of laterals




Plan view

slab -

gantry
o

domestic outlet

7 ettling tanks

pump handle

meter boxes

soakaway lip

garden tank

Section AA'

cowver

Type B Bushpump

- 6" casing settling tank

brick wall —|

lateral

3 N

’555

1 Concrate soakaway gully
]

— 0
gravel
steel lining
—5m
0 2m
L |

[

Figure 3.Z2.4

pump intaka

Collector \n.eI] and headworks construction, site 2 , Gokota



Table 3.2.1 Diary of activities at site 2, Gokota

day tast.,

eouipment

ACTITY COMPLETION PERSOMNNEL EQUIPMENT MATERIALS
DATE REQUIRED REQUIRED USED
[DURATION)
drill faur exploratary holes 1414183 hydragealagist air rig and digsel BOO
4 days| dritdar associated drill bitg 77
1 lobouror suiprment
ostablish dagree of need and caciobeglet nene none
potantial community 13 days] EConomist
commitment
pumptest axploratong 1704783 PLBSE anginssr Pump and patral 200
hode Bh3 [4 days) slte asslstant asgociated
EUiprnent
dig wall shaft to 15m, backfill 12/7/83 construction comprescar camant 2Gbags
with gravel, concrate in 185 days] manager pump + hoses bricks 200
sanitary seal, bulld and pite Foreman chain winch river gand fdaum
|| plaster haad wall B labowrers gantry 19mm gravel  10cum
kibble diesel(coma] 30001
parsonnal steps #leel casing 1Bm
4 200| drams jh points 2
2 picke pumip rubbers 2 "
2 wheelbarrows hydraulic ol 151
d shovels angine ail 5]
B halmets purnboots Gpre
] jackhammer paratfin 15|
chrnent mixer QR Bkg
shilting spanner
27mm spanner
terch
foreman’s tent
fareman's bed
foreman’s stawve
laveral drilling 2507193 driller &ir rig and dimsel 12001
{laur laterals) 16 days) Crane Dperator agsociated
1 labourar egulpment
comalete headworks, wall 28/07/93 cOnELiuction farmmwork bricks 16D |
COVETE, water tank, garling 14 daya| manager Ll cament Thapgs
tank, soakaway, ganory site fereman troveesl sandfgravel  Teum
5 labourars wheelbarrow ST graal gaging 2m
Sarmant mixer pump mountings 2
handles [
reinfarcing Bsgm
50mm galv pipe 15m
Bdmm elbaws 2
S0mm nipples 2
pump test collactor well 17/08/83 PIEEL Bnginear purmp and petrol Jal
2 balere lats w @ after lats, 7 11 Tdayel site asgistant ascoriated




Table 3.2.1 Diary of activities at site 2, Gokota (continued)

ACTIVITY

e  ————

install bushpumpe with
community as part of pumpg
malrtanance workshop

COMPLETION
DATE
[DURATIONE

SM1a3
i1 dayl

PERSONNEL
RECUIRED

instructor
transiator
G trainess

EQUIFMENT
REQUIRED

MATERIALS
USED

thread cutter lor
BOmm pipe and
19mm rads

S0mm galv pipe 30m
S0mm nipples 8
pump eylinder 2
17mm rode A0m
typa B bushpump 2
hendles 2

18" pipe wransh 2
107 ehifter 1
15mm ropa 20m
1" plpe clamp 1

27 litting plug 1
pump manual 1

—————

inetall monitoring for collector
well and plezometers:- bh7,
bh8 and bha.

1B/8/33
{2 days)

prest enginesr
foreman
manitor man

munra wi recordar
2 weater melars

bricks 100
cement dbags
munfe bax 1
padiock 1
S0mem galv pipe Bm
S0mem elbows ]
S0mm unionjoint 2
w.lavel dipper 1
nateboak 1
pen 2

raing auge 1

erect garden fence and hang
pate

L8]
{2 days}

canstruction

manager

site foreman
20 lacal
peopis

CEMENT mixer

2 whesl bamows
4 chowvels

2 picks

wire slrainer
electric drill
18mm drill bit
JEMEraTor

camant 20bage
stazl posts. 13
steeol staye: 10
steal standarde 36
qate i
diamond mesh 10
barbed wite  Blkg
13Gge wire  BOkpg
14Gge wire  Slkg

MOTES

1 All taske required @ driver with ready acoess to a landrover and twin axie {2m3) wailer,
wehicle running costs are not included In this tabls.
2 Congtruction manager, pumptest enginesr and instructor esn be done by one pargon.
2 Equipment required for pump testing is detailed in & separats report Thempsan 01994],
4 The construgtion manager required & comprehensive et of general toals far all tasks,
B The site foreman raquired a small set <! tools for maintenance and ammending To minar beeskdowns.




Table 3.2.2 Drilling logs of exploratory boreholes at site 2, Gokota

————
EXPLORATORY DRILLERS DESCRIPTION
BH NUMEBER [P.Rastall}
BHE clay To 2m, weathered 10 16m, |ots of water
AWL =0.50m. (4/94} COLLECTOR WELL SITE
BHT clay to Zm, hard end weathered to 11m. No water uni@ 11m. AWL = 0. 88m [4/94}
EBHB clay to #m, weathered and hard to 8m. dry.
EWL=0.90m [4/84]
BHS elay 1o Im, weathered (lote of water} to 18m, hard to 18m, hard and broken {late of water) to
28m, hard to 30m, AWL =0, 90m (4/94)
—— —

Table 3.2.3 Geological descriptions of collector well digging samples, site 2,

Gokota
GOKOTA (SITE TWD)
GEOLOQGICAL DESCRIPTION OF COLLECTOR WELL DIGGING 5AMPLES
DEFTH Descrption

im Pole grey clay in lumps, some iron steining, some coarss sand-size grains of querz snd black iron
minarals, Fieces of waathered rack covared with clay which also conteins sand of quartz, Rock is shghtly “
banded and quartz rich.

2m Rounded lumps of grey elay snd soft weathered rock.

3m Greyish and grey-buti rounded lumps of clay and soft weathered clayey rock, Nolerge quanz grains or
Pleces,

am Angular fragments of westhered dark gneissic ek <15 mm aerose, costed with buff silt snd clay. Gama
with pinkish feldspars, A few cloy lumpe with rock fragments in them.

Em Large angular fragments of wsathered rock coated with yelowizh-buff clay, ron staining on joint faces.
Frash feces show quartz and some pinkish tinge ta feldspars and dark minerals. Feldspar is more pink on
jolnt {sces where weathered, and dark minerals becoma more greenizh alsa.

Im Angular fragments of weathered rock coated with some buff clay and =iit. Some fragmente guartz rich,
Others pink and gresn banded.

Em Rounded lumpe of waatharad rook mastly containing pinklsh faldspars and quartz. Few mafic minerals.

9m Aounded lumps of soft, weathered rock, contalning pinkish 8nd greanieh rminerals and same quarty, some
reddish-orange lron staining spors,

10m Anguler fragments of weathered rock with thin coating of buff clay and silt, Some fragments with pinkish
faldapafe, clear guarts and dark mafic minerals, Similar to Sme

12m Angular fragments of dark rock with costing af buff silt and elay. Mo pinkish pieces, Some dark iron
staining

14m Angular fragpments of rock, soma pinkish, some much darker with iran etraining

16m A5 sbove, Angular Tragmants of weasthared rack and samea fresher rock, some dark, same pmkish




Table 3.2.4 Lateral drilling logs from site 2, Gokota

GOKOTA (SITE 2] LATERAL LOGE [Drilled 18/7/93 to 25/7/93 by P. Rastall)
— —

water inflow wery poor

- —
LATERAL SUMMARY DETAILS DRILLING DESCRIPTION
MNUMBER
Dirgction  SSE {160dag] 30m of hard dry rock. A little water dribbled in after drilling stopped.
Inclination -Sdegrees
Length 30m

Direction  MEE (07P0degh
Inzlination -Bdegress
Length 30m

water inflow very poor

dry and hard to 26m, soft with a Bttla water to 28em, dry and hard
to 30m.

Direction  WHW (320deg) dry and hard 1o 4m, damp and soft to 14m, wet and ssft to 2 1m.
Inclination -Bdegreec damp and hard to 30m,
Length 30m

water inflow poor

Direction  SWW (250deg) dry with hard and eaft bands to 15m, small inflow of water to 18m,
IncEnation -EﬂEBMH'E hard and dry to 30m,
Length A0m

water inflow wvery poar

Table 3.2.5 Pumping-tests performed at site 2,

WELL DESCRIFTION
TEET DATE  DESCAIPTICN
Mo
1 OF/EET LOW DISCH BLATE
2 OFNEMRF HIGH DISCH BLATS
A OWIOEE LW DISCH A LATS
4 QBO1/BZ HIGH DISCH A, LATS
EA OFOLM3I REC AFTER DISGNG
63 O7/4/8% REC AFTER LATERALS
&  OENOMEE BEVEN DAY TEST

WELL DESCRIPTION

TE&T CATE DESCRIPTION

T 0D4JIZMA3 EHE {165m doap]
2 D4/1erd3 BHE Q0m deepl
4 D4/17M3 BHE {30m deec]
4 O7ZEMI BHE {Tlm deepl

Gokota

COLLECTOR WELL

TEST PUMP  PLMIF  FSTART PFSTOP RWL RES,

BY  RATE TIME WL WL EST. TIME COMMENTS
L] (i) [megll  dmagl  dmbgll  dmin

oTaC 0.E? 130 2.7 403 <372 1208  poss. prate irmsc, not rel
oTC 5.00 120 AFE A2 <LV2 200D posn peate (Aeed, net el
o7 a.7a 120 400 B3I <3100 2EFD pood. pate Betar, mot el
o7 600 120 3.24 116D <3.24 BT8&2 pood. prate inmes, ol revl
oTiEM Mo, Ha MA H& <249 11629 -sffersnt devwalaring limes
oTiEM ma, M M H& <338 &840 -caretd when somprring
DT/EM LT M M M M M good reat
EXPLOMATONY BHE, DEEFENED TO MAKE BHE

TEST PUMP PUMFP PSTART PETOF RWL  REC.

Ay AATE TiME WL Wi TiIME COMMENTS
st Il bl ksl bl fmind

PR oz 40 Q.6 870 «<0.EA 140 rale fal oot
PR 2 14 o 2240 <488 140 rena nsE sanst,
PR 0.E F&a o 2185 <480 B0 rard hat sanst, bagt tesd
oT 8.23 104 4. 76 12.33 <cd.B3 100 CW dug Bm away sooil toas



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota

SITE two WELL DIAMETER (m) 2.10

TEST  T1, Idbl WELL DEPTH (mbgl) 14.85

DATE  07/15/93 WELL SCREEN steel

TESTER DT/PR/JC

PUMPING DATA CALCULATED DATA

PUMPING TIME (hrs]  2.00 AV PUMP RATE (l/s) 0.67
START VOL (m3] MNA DRAWDOWN {m) 1.31
END VOL. {m3) NA DEWATERED VOL (m3)  4.537
START WL. (mbmd) 3.35 PUMPED VOL (m3) 4.824
END WL. (mbmd) 4,86 '‘LAMDA’ 0.94
ORIFICE DIA {mm) NA

PRESS. DIFF (m) NA

CW DATUM monro

DATUM ELEV. (magl 0.63

BH DATUM MA

DATUM ELEV.{magl) NA

RECOVERY DATA CW

Tpstart T pstop WL WL

(hrs) thrs) imbmd] (mbgl}
0.00 3.35 2,72
0.50 3.66 3.03
1.00 4,00 3.37
1.60 4.34 an
2.00 Q.00 4.66 4.03
4.00 2.00 4.54 3.91
6.00 4.00 4.45 3.83
B8.00 6.00 4,43 3.80

10.00 B.00 4,356 T

12.00 10.00 4.26 3.63
14.00 12.00 4.18 3.55
16.00 14.00 4.09 3.46
18.00 16.00 4.00 3.37
20.00 18.00 3.24 3.31
22.00 20,00 3.80 3.27

NOTES

-RWL iz less than 3.25 mbal, the regional wl was still recovering
from dewatering during digging.

-The pump rate is not accurate due to poor measuring equipment.



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

SITE two WELL DIAMETER (m 2.10
TEST T2, hdbl WELL DEFTH (mbgl) 14.85
DATE 07/16/93 WELL SCREEN steel
TESTER DT/PR/JC
PUMFING DATA CALCULATED DATA
PUMPING TIME (hrs 2.00 AN PUMP RATE (I/s) 5.00
START VOL (m3) 0.000 DRAWDOWN (m) 7.87
END VOL. {m3) MNA DEWATERED VOL (m3) 27.259
ETART WL. (mbmd) 3.88 PUMPED VOL (m3) 36.000
END WL. (mbmd) 11.75 'LAMDA’ 0.76
ORIFICE DIA {mm) Na
PRESS. DIFF {m) NA
CW DATUM monro
DATUM ELEV. {magl 0.63
BH DATUM MNA
DATUM ELEY.imagl NA
RECOVERY DATA CW RECOWVERY DATA BH
T pstart T pstop WL WL WL WL
(hre) {hrs) imbmd]  {mhbgl) (mbmd] (mbgl)
0.00 3.88 J.25 MNA MNA
1.00 7.90 7.27 MA NA
2.00 0.00 11.75 11.12 MA MA
4.00 2.00 11.38 10.75 MA MA
5.00 4,00 11.07 10.44 NA MA,
8.00 6.00 10.80 10.17 MA hA,
10.00 8.00 10.50 9.87 NA MNA
12.00 10.00 10.23 9,60 A MA
14.00 12.00 5.9g 9.33 MA A
16.00 14.00 9.64 9.08 M MNA,
18.00 16.00 9.44 B.21 A, A
22.00 20.00 B8.946 8.23 &, MA
26.00 24.00 8.59 7.96 M, Y
38.00 36.00 7.45 6.82 Ma MNa
BO.OG 48.00 6.55 5.82 MA M
62.00 60.00 5.78 5.16 MA Ma
MNOTES

-RWL is less than 3.26 mbgl. the regional wi was still recovering
from dewatering during digging and from T1 LDBL the day before.
-The pump rate is not accurate due to poor measuring equipment.



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota {continuad)

SITE two WELL DIAMETER {m) 2.10

TEST T3, Idal WELL DEPTH (mbagl} 14.85

DATE 07130193 WELL SCREEN steel

TESTER DT/EM

PUMPING DATA CALCULATED DATA

PUMPING TIME (hrs) 2.00 AV PUMP RATE (I/s) 0.70
START VOL (m3) MNA DRAWDOWN (m) 1.25
END VOL. (m3) MA DEWATERED VOL (m3 4,330
START WL. (mbmd) 4.60 PUMPED VOL (m3) 5.040
EMD WL. (mbmd) b.Bb ‘LAMDA’ 0.86
QORIFICE DIA {mm) NA

PRESS. DIFF (m) NA

CW DATUM moaonro

DATUM ELEV. (magl 0.63

BH DATUM M A

DATUM ELEV.{magl) MA

RECOVERY DATA CW

T pstart T pstop WL WL

{hrs) {hrs) fmbmd)  (mbagl)
0.00 4,60 3.87
0.50 4.96 4.33
1.00 5.29 4,66
1.50 5.57 4.94
2.00 0.00 5.85 522
4.00 2.00 5.69 5.06
6.00 4.00 .54 4.91
8.00 6.00 5.4 4.77

10.00 8.00 5.28 4,65

12.00 10.00 5.17 4.54
14.00 12.00 5.07 4.44
16.00 14.00 4.97 4.34
18.00 16.00 4.88 4.25
20.00 18.00 4.8 4.17
22.00 20.00 4.72 4.08
28.00 24.00 4.56 3.83
32.00 30.00 434 3.1
38.00 36.00 4.14 3.51
44.00 42.00 3.97 3.34

NOTES

‘RWL is less than 3.25 mbgl. the regional wl was still recovering
from dewatering during digging.

-The pump rate is not accurate due to poor measuring eguipment.



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

SITE two WELL DIAMETER (m 2.10
TEST T4, hdal WELL DEPTH (mbgl) 14,85
DATE 08/01/93 WELL SCREEN steel
TESTER DT
PUMPING DATA, CALCULATED DATA
PUMPING TIME (hrs 2.00 AV PUMP RATE (/5] 5.00
START VOL (m3) A DRAWDOWN (m| 8.27
END VOL. [m3) MNA DEWATERED VOL (m3 28.627
START WL. (mbmd) 3.87 FUMPED VOL im3) 36.000
END WL. (mbmd) 1213 ‘LAMDA® 0.80
ORIFICE DIA (mm) A
PRESS. DIFF {m) MA
CW DATUM monro
DATUM ELEV. [mag! 0.83
EH DATUM NA,
DATUM ELEV.(magl) Na,
RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop WL WL WL Wi
{hrs} lhrs) {mbmd}  (mbgl) {mbrmd) imbgl]
0.00 3.87 3.24 N MA
1.00 8.40 177 My M A,
2.00 0.00 12.13 11.50 MNA MAa
4.00 2.00 17.21 11.08 MA WA
6.00 4.00 11.37 10.74 MA MNA
8.00 6.00 10.98 10.33 MA MA
10.00 8.00 10.68 10.06 MA MaA
12.00 10.00 10.37 B.74 MA MNA
14.00 12.00 10.07 9.44 MA MA
16.00 14.00 8.77 9.14 MA M
18.00 16.00 9.50 B8.87 & MNA
22.00 20.00 £8.96 B8.33 A MNA
26.00 24.00 5.49 /.86 MNA MA
38.00 36.00 7.25 6.62 MA MA
50.00 48.00 6.24 5.61 MNA N
62.00 60.00 h.44 4,81 MNA M
74.00 T72.00 4.80 4,17 A M
86.00 84.00 4.31 3.68 MA M
98.00 86.00 3.96 333 A Ma
NOTES

-RWL is less than 3.24 mbgl.
-The pump rate is not accurate {+- 15%) due to pPoOr measuring equipment
this is improved in subsequent tests



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

GOKOTA RECOVERY AFTER DIGGING

DIGGING STARTED 17/4/93

DIGGING STOPPED 2/7/93

DEWATERED EACH DAY AS DIGGING PROGRESSED FOR APPROX 10 WEEKS

RECOVERY FROM 14.85 M BELOW GROUND LEVEL

TIME(HRS WL (M)

o] 14.62

24 11.95
48 8.76
72 7.76
94 6.46
o9 B.13
114 5.68
118 5.60
138 517
141 5.04
147.5 5.13
152.5 5.11
165 4,73
174 4.83
182 4.49

GOKOTA RECOVERY AFTER LATERAL DRILLING
DRILLING STARTED 19/7/93

DRILLING STOPPED 25/7/93

DEWATERED TO BOTTOM (14.85M) FOR 7 DAYS

RECOVERY FROM 14.85 M BELOW GROUND LEVEL

TIME(HRS WL (M)

L] 14.85
24 10.82
48 8.09
72 5.85h
98 4.2

114 3.35



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

LOCATION GOKOTA COLLECTOR WELL

TEST DATE 10/8/93 TO 17/8/93

TOTAL DEPTH(M] 16.35 BELOW DATUM

PUMP SET ATIN) 14.00 BELOW DATUM

PUMPING RATE (L/S 0.19

EC (uS)

DATUM  MUNRO HEIGHT AEQVE GL(M 0.50

TESTER D.THOMPSON [/ E.MAFUNGI

DATE Tpstart WL WL NOTES
(HRS) (M DATU (m BGL)
10/8 0.0 2.88 2.38
2.0 4.17 3.67
5.0 4.03 3.53
7.0 5.30 4.80
10.0 5.07 4.57
12.0 6.31 5.81
11/8 24.0 B.29 4.79
28.0 6.53 6.03
29.0 6.23 5.73
31.0 7.43 6.93
34.0 7.07 6.57
36.0 B.20 7.70
12/8 48.0 6.80 B.30
0.0 7.97 7.47
E3.0 7.60 7.10
55.0 8.70 8.20
58.0 8.30 7.80
60.0 9.37 8.87
13/8 72.0 7.85 7.35
74.0 B.G5 8,45
77.0 B.45 7.95
79.0 9.61 9.11
82.0 9.20 B.70
B4.0 10.25 9.75
14/8 96.0 B.59 B.09
98.0 9.66 9.16
101.0 9.25 8.75
103.0 10.31 8.81
106.0 9.86 0.35
108.0 10.88 10.38
16/8 120.0 9.14 B.64
122.0 10.20 9.70
125.0 8.77 927

127.0 10.81 10.31
130.0 10.34 8.84
132.0 11.35 10.85

16/8 144.0 9.b5 8.05
146.0 10.62 10,12
148.0 10.39 8.88
161.0 11.21 10.71
154.0 10.74 10.24
156.0 11.73 11.23

17/8 168.0 10.00 8.50



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

LOCATION GOKOTA BHE
TEST DATE 12/4/93
TOTAL DEFTH(M) 15.00
PUMP SET ATIM) 9.00
PUMPING RATE (L/S 0.33
. EC (uS)
DATUM GL HEIGHT ABOVE GLIM 0.00
TESTER P.RASTALL
Tpstart  Tpstop WL WL sSC NOTES
{min} (min]  [M DATUM (m FGL) (L/S/M)
0.0 0.89 0.89
0.5 1.07 1.07 1.833
1.0 1.22 1.22 1.000
1.6 1.38 1.38 0.673
2.0 1.60 1.50 0.541
2.5 1.68 1.68 0.418
3.0 1.84 1.84  0.347
3.5 1.89 1.99 0.300
4.0 2.12 2.12 0.268
4.5 2.24 2.24 0.244
b.O 2.33 233 0229
6.0 2.50 2.50 0.205
7.0 2.66 2,66 0.186
8.0 2.86 2.86 0.168
9.0 3.00 3.00 0.158
10.0 3.10 3.10 0.148
12.0 3.23 3.23 0.141
14.0 3.3h 3.35 0.134
16.0 3.45 3.46 0.128
18.0 3.67 3.67 0.119
2000 4,04 4.04 0.1056
22.0 4,56 4.58 0.090
24.0 4,94 4.94 0.081
26.0 5.40 5.40 0.073
28.0 5.80 5.80 0.067
30.0 6.04 6.04 0.064
32.0 6.25 6.25 0.062
35.0 6.52 B.52 0.059
40.0 0.0 6.70 6.70 0.057
40.5 0.5 6.58 6.58
41.0 1.0 B.55 B8.55
41.5 1.5 6.52 6.52
42.0 2.0 6.50 G6.50
42.5 25 6.46 6.465
430 3.0 6.42 6.42
43 5 3.5 5.38 6.38
44.0 4.0 6.35 6.35
44.5 4.5 6.31 6.31
45.0 5.0 6.28 6.28
46.0 5.0 5.21 6.21
47.0 7.0 6.12 6.12

48.0 8.0 6.05 6.05



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

48.0 8.0 5.98 5.88
B0.0 10.0 5.90 5.80
52.0 12.0 5.74 B.74
54.0 14.0 5.52 .52
B6.0 16.0 B.27 5.27
58.0 18.0 5.03 5.03
60.0 20.0 4.86 4.86
62.0 220 4.73 4.73
64.0 24.0 4.60 4.60
66.0 26.0 4,47 4.47
68.0 28.0 4.34 4.34
70.0 30.0 4.15 4.15
72.0 32.0 3.94 3.94
75.0 380 3.82 3.82
80.0 40.0 3.65 3.656
85.0 45.0 3.65 3.55
20.0 50.0 3.48 3.48
100.0 60.0 3.34 3.34
110.0 70.0 3.21 3.21
120.0 80.0 3.0 3.10
130.0 90.0 2.96 2.96
140.0 100.0 2.70 2.70
160.0 120.0 2.39 2.39

180.0 140.0 2.10 2.10



Table 3.2.8 Pumping-test data from tests completed at site 2, Gokota (continued)

LOCATION GOKOTA BHS
TEST DATE 16/4/93
TOTAL DEPTH  29.56M
PUMP SET AT  25.0M

PUMPING RATE :- 10SEC = 20L (2.0L/S) 2
EC =
DATUM ;- GROUND LEVEL
TESTER ;- P.RASTAL
Tpstart  Tpstop WL DD sC NOTES
{min) {min} {rm) {m) {L/S/M]
0.0 0.90 0
0.5 2,27 1.37 1.480
1.0 3.00 2.1 0.852
1.5 3.76 2.86 0.6939
2.0 4.48 3.58 0.559
2.5 5.35 4.45 0.449
3.0 6.30 5.4 0.370
35 7.38 6.48 0.308
4.0 8.50 7.6 0.263
4.5 10.07 917 0.218
5.0 11.356 10.45 0.191
6.0 13.40 12.5 0.160
7.0 16.24 14.34 0.139
8.0 16.90 16 0.125
9.0 17.75 16.86 0119
10. 18.05 18.15 0.110
12.0 21.00 20.1 0.100
14.0 0.0 2210 21.2 0.094
14.5 0.5 18.50
16.0 1.0 18.00
15.5 1.5 17.65
16.0 2.0 17.22
16.5 2.5 16.80
17.0 3.0 16.18
17.5 a5 15.60
18.0 4.0 15.11
18.5 4.5 14.66
18.0 5.0 14.00
20.0 6.0 13.45
21.0 7.0 12.35
22.0 8.0 11.80
23.0 9.0 10.80

24.0 10.0 10,74
26.0 12.0 9.40
28.0 14.0 877
30.0 16.0 7.42
32.0 18.0 6.68
34.0 20.0 6.32
38.0 22.0 5.86
38.0 24.0 545
40.0 26.0 5.10
42.0 280 4.80



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota {continued)

44.0 30.0 4,62
46.0 32.0 4.35
48.0 35.0 4.17
54.0 40.0 3.92
58.0 45.0 3.63
64.0 B0.0 3.24
74.0 60.0 3.05
B4.0 70.0 2,60
84.0 BO.O 2.28
104.0 90.0 2.04
114.0 100.0 1.85
134.0 120.0 1.72
154.0 140.0 1.53
174.0 160.0 1.40



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota {continued)

LOCATION GOKOTA BEHS
TEST DATE 17/4/93
TOTAL DEPTH  29.5M
PUMP SET AT  27.0M

PUMPING RATE :- 255EC = 20L (0.BL/S) 0.8
EC = 360uS/Mm
DATUM :- GROUMD LEVEL
TESTER :- P.RASTAL
Q Tpstop WL DD sC MNOTES
{min) {min) {m) {m) (L/S/M)
0.0 0.90 0
0.5
1.0 210 1.2 0.667
1.5 2.60 1.6 0.500
2.0 2.90 2 0.400
2.b 3.17 2.27 0.352
a.0 3.56 2.68 0.201
as 3.82 2.92 0.274
4.0 4.18 3.28 0.244
4.5 4.40 3.5 0.229
5.0 4,73 3.83 0.209
6.0 5.43 4.59 0174
7.0 6.22 5.32 0.160
2.0 6.81 5.9 0.135
9.0 7.65 B.75 0.119
10.0 8.65 7.78 0.103
12.0 10.40 9.5 0.084
14.0 11.70 10.8 0.074
16.0 12,79 11.89 0.067
18.0 13.88 12.88 0.062
20.0 14.79 13.89 0.058
22.0 15.35 14.45 0.055
24.0 15.96 15.06 0.053
26.0
28.0 16.92 16.02 0,050
30.0 17.20 16.3 0.048
32.0 17.40 16.5 0.048
35.0 17.89 16.89 0.047
40.0 18.75 17.85 0.045
45.0 19.36 18.46 0.043
50.0 19.84 18.94 0.042
60.0 20.46 19.56 0.041
70.0 20.84 19.94 0.040
80.0 21.18 20.28 0.039
90.0 21.45 20.55 0.039
100.0 21.62 20.72 0.029
120.0 22.01 2111 0.038
140.0 22.22 21.32 0.038
160.0 22.44 21.54 0.037
180.0 22.88 21.93 0.036
200.0 21.680 20.7 0.039 there was no proble

220.0 21.80 20.9 0.038 with pumping rate



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

240.0 0.0  21.85 21.05
240.5 0.5 20583
241.0 1.0 19.84
241.5 1.5 19.19
242.0 2.0 18.58
242.5 2.5 17.97
243.0 3.0 17.60
243.5 3.5 17.35
244.0 4.0 17.13
244.5 4.5

245.0 5.0 16.48
246.0 6.0 15.58
247.0 7.0 15.00
248.0 8.0 14,38
248.0 5.0 13.77

250.0 10.0 13.02
252.0 12.0 11.82
254.0 14.0 10.89
256.0 16.0 10.04
268.0 18.0 9.22
260.0 20.0 B.B6
262.0 22.0 B.15
264.0 24.0 7.60
266.0 26.0 7.27
268.0 28.0 6.86
270.0 30.0 G.68
272.0 32.0 6.41
275.0 35.0 6.21
280.0 40.0 B.66
285.0 45.0 5.26
280.0 50.0 4.49
300.0 60.0 4.17



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota (continued)

LOCATION GOKOTA BH9
TEST DATE 2717193
TOTAL DEPTH  29.5M
FUMP SET AT  26.5M

PUMPING RATE :- 0.32 Ifs 0.32
EC =
DATUM :- TOF OF CASING 0.4 M ABOVE GL
TESTER :-  D.THOMPSON
Tpstart Tpstop WL WL DD SC  NOTES
(min)  (min) (M DATU (mFGL)  (m)  (L/S/M)
0.0 475  4.35 0
0.5 530 490 055 0.582
1.0 550 510 075 0.427
1.5 5.68 528  0.93 0.344
2.0 5.91 551 116 0.276
2.5 6.06 .86 1.2 0.244
3.0 6.21 5.81 146  0.219
3.5 6.39 5.99 1.64 0.195
4.0 6.55  6.15 1.8 0.178
4.5 6.66 6.26  1.91 0.188
5.0 G.76 6.36 2.01 0.159
6.0 6.95  B.55 2.2 0.145
7.0 7.18 6.78 2.43 Q.132
8.0 7.45  7.05 2.7 0.118
9.0 7.80 7.40 3.06 0.108
10. 8.00 7.60 3.25 0.098
12.0 8.57 8.17 3.82 0.084
14.0 89.07 8.87 4.32 0.074
16.0 957 9.7  4.82 0.066
18.0 10.09 9.69 5.34 0.060
20.0 10.45 10.05 5.7 0.056
22.0 10.76  10.35 6 0.053
24.0 11.01 10.61 6.26 0.051
26.0 11.16 1076  6.41  0.050
28.0 11.28 10.88 6.53 0.0439
30.0 11.40 11.00 6.65 0.048
32.0 11.47 11.07 68.72 0.048
5.0 11.62 11.22 6.87 0.047
40.0 11.82  11.42  7.07 0.045
45.0 11.98 11.58 7.23 0.044
50.0 12.08  11.68  7.33  0.044
60.0 1221 11.81  7.46  0.043
70.0 12.30 11.90 Z.hh 0.042
80.0 12.32 11.92 7.57 0.042
90.0 12.32 11.42 57 0.042
100.0 0.0 12.33 11.83 7.58 0.042
100.5 0.5 11.89 11.49
101.0 .0 1151 11.11
101.5 1.5 11.30 10.90
102.0 2.0 11.01 10.61
102.5 2.5 10.70 10.30
103.0 3.0 10.40 10.00



Table 3.2.6 Pumping-test data from tests completed at site 2, Gokota {continued)

103.5 3.5 10.26 9.86
104.0 4.0 9.88 9.58
104.5 4.5 8.86 9.56
105.0 5.0 9.42  9.02
106.0 6.0 9.08 B.69
107.0 7.0 8.73 8.33
108.0 8.0 8.3% 7.95
108.0 9.0 2.09 7.69

110.0 10.0 7.85 7.6b
112.0 12.0 7.87 7.17
114.0 14.0 7.24 6.84
116.0 16.0 7.04 6.64
118.0 18.0 6.89 6.48
120.0 20.0 6.77 B.37
122.0 22.0 6.66 6.26
124.0 24.0 6.52 6.12
126.0 26.0 6.37 5.97
128.0 28.0 6.22 5.82
130.0 30.0 B.11 5.71
132.0 32.0 6.04 5.64
135.0 35.0 5.81 5.51
140.0 40.0 5.70 5.30
145.0 45.0 5.57 5.17
150.0 50.0 5.46 5.06
160.0 60.0 b.30 4.80
170.0 70.0 5.15 475
180.0 0.0 5.07 4.67
190.0 20.0 5.02 4.62
200.0 100.0 4.98 4.58



Table 3.2.7 Attendees at pump maintenance workshop site 2, Gokota

1! NAME

Lucas Chikwers

June Nhenjana

Chikumbo Karauone

I Mwisai Gwati

Zex Ngirazi

Gibson Vaviri

Table 3.2.8 Water points in the region of collector well site 2, Gokota

Wiktar daval T Driss-up _II
1'::_. Builder/avenar Kraal Dare n'T::I'L'r D"Hlt'-' Bt G 5 Fv:.:':“ Wilmter use vy o
[rmil wear
1 ana) Ciwverdiged | 1882 20 18 Excellan Demastic D} Ha na
Communiry Max. 18 e’ | Ganden 051
A, B

2 Vi) i Meroyi 1eET @B Poet o Tea Yex

3 Camumunity L Exoaien: oG Ha Mo

L Chsranu Maroy: 1898 LT + e naw

B WH B Jack Parey 1987 Poor oL Teu Na

a WyH&Jack Faroyi 1882 | collapesd na nidl i na

7 WWH & Jack Pargyi 1287 0.8 6 224 Pow =] Yeu Yaa

B WHE Jack Taruwing | 1967 016 ar = 30 Poor o Was Tea

B Commurity Baroyi 1990 0.8 4.2 18 ET o Ha Ha

10 E.Maroi LUEE 1§: 3:0o 1.8 E.7 6.0 Poor <} Fag Yan

11 ooF Geuv aryn 1887 14 B.S Gand 0,G Ha e

Table 3.2.9 Wells and horeholes monitored for water-levels at site 2, Gokota

DATUM DESCRIPTION
WELL DEFTH Dia
NUMEER ELEV ELEV {m) i
{magl) {evime vl
BHT c.08 -0, 28 15.0 .10
BHE 017 «0.51 e G110
LA E] G.ag .28 ao .15
1 .63 +0.00 16.0 2.0




Site 3 - Dekeza

Site description
Geology:
Location:

Access:

Annual rainfall:

Exploratory drilling
Drilling:

No. of exploratory holes:
Comments:

granulite gneiss

approx, 70 km north of Chiredzi Research Station,
just east of Dekeza secondary school

for Dekeza school turn east off the main Zaka tar road
onto a dirt road that passes the police camp, follovy this
road for about 9 km. The well is sited on the valley side
approximately 100 m from a sand stream.

780 mm

BGS contract driller
3
collector well dug at bh2

Specific construction details

Foraman:

Depth of well shaft:
Time to dig shaft:
No. of laterals:
Length of laterals:
Comments:

Peter Msanu

15 m

11.5 weeks

3]

B, 9 26,27, 28 m

The garden committee planned to construct a soakaway channel that incorporated
irrigation channels to supply the garden,

Monitoring of well performance

Mr Mahiya is to change the munro recorder chart and read the meters at 0600
every Sunday morning. He will also dip the DDF borehole. Borehole abstraction
volume will be quantified every six months.
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not necessary

Figure 3.3.2 Detail showing location of exploratory boreholes

SITE 3: DEKEZA

Epbemersl stream
Burlty
LATEMGL 2
LATERAL 3 ] et
. g BHE
Refer to Table 3.3.4 for lateral drilling logs
: 10m N
(Show of water:- dry, v.poor, poor, good, v.good)
wait Exploratory boreholes [Ref, Table 3.3.2) H

Figure 3.3.3 Map of vicinity of collector well showing direction of laterals
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Figure 3.3.4 Collector well and headworks construction, site 3, Dekeza



Table 3.3.1 Diary of activities at site 3, Dekeza

after lnterals x 2

Equipment

ACTIVITY COMPLETION FERSONMNEL EQUIFMENT MATERIALS
DATE REQUIRED REQUIRED USED
[DURATION)
emmmme——~—wypyw-—-->».  ——  —  — —
1
drill three exploratory holes 2B/6/83 hydrogaslogist air g and dissel 1500
{4 days) driller asEociatad drill bits 7
1 [abourgr Bquipmant
establich degree of need, and saciologist nane Ngne
potential eammunity [3 daye) egonomist
commitnesnt
pumptast expl. hala not tosted ptest angineer Pump and patral na
site assistant associated
eQuipment |
dig well ahatt to 15m, backfil 28/9/83 EonEtruction COMPrassar CEmHEnt 26bage
with grawel, concrate in (80 daye) managar pump + hoses bricks 200
sanitary seal, build and ite foreman hand winch river sand dcum
plaster head wall & labourers wire rape 13mm gravel  10cum
gantry diesslicomp) 30006
kibbia stasl casing 1E5m
pardannsl ctape ih pointe 2
& 2004 drumis pump rubbere 2
2 picks hydraulie ail 151
2 wheslbarrows engine of 51
4 thovels gumboots Goie
& helmats paraffin 181
Jagkhammer pas Bhkg
cament mixcer il
shifting spannar
27 ramy EpAnner
tarch
fareman’s tent
fareman's bad
foraman’s slove
lateral drilling 303,84 drillsr air rig and diegel 12001 I
(five |aterals] [10 daye] grane operatar associated
1 labourar equaperant
complete headworks, well 30/3/94 construation formwark bricks 100
Coveans, water Tank, 14 days) mEnager el cament Shags
coakaway, gentry site foreman Trowed eand/fgravel  Toum
& labourers wihgal barrow pump mountings 2
cement mixar handles L
reinfarsing Bsgm
50rmm galv pipe 15m
S0mm albows 2
B0mm mipples 2
pump test colector well 24003/05 ptest sngineer pump andg petral aoi
before laterals x 2 |6 days] sits assistant asgocisted




Table 3.3.1 Diary of activities at site 3, Dekeza [continued)

ACTIVITY

ingtall bushpumps with

community s part of pump

malntenance warkshap

COMPLETION
DATE
IDURATION]

PERSONNEL
REQUIRED

EQUIFMENT
RECUIREDR

MATERIALS
USED

Aovarga
11 day)

instructor
transiator
8 trainnes

thread gutter for
S0mm pipe and
189mim rods

S0mm galv pipe 30m

S0mm nipples B
pump cylinder 2
17mm rods 30m
typs B bushpump 2
handles 2

18" pipe wrench 2
107 shifter 1
15mm repe 20m
2" plpe clamp 1

27 lifting plug 1

pump manual 1

Inatall monitoring for collector
woall, DOF bh, piszemeter "bhd”
and 11 traditianal wells in the

catchmant

0/3/52
(2 days)

ptest enginear
fasaman
meanitor man

munea Wl recarder
2 water meters

bricks 100

SRt 3bage

munm box i
padisck 1

Edmm galv pipa 8m

EOmm elbows 8
S0mm unbsnjaint 2
wibzvel dipper 1
notabonk 1
Pen 2
raingauge 1

arect garden fance and hang

gate

H2resq
{4 days]

canelruction

managar
Elwe Toreman
20 local

paople

cemeant mixer

2 wheel barrowe
4 shovels

2 pigkg

wire gtrainar
electric drill
1Bmm drill bit
pEnErater

cement 20bags

stesl posts 13
steol stays 10
stecl standarda 36
gate ¥

diamond mash 10rs

barbed wire Blkg
13Gge wire  S0kg
14Ggs wire Blkg

MOTES

T AlE tasks required a driver with ready access 1o a landrover ond twin axle [2m3) trailer.

vehicle nufning costs are not includad In this tabla,

2 Conetruction manager, pumpiest anginesr and ingtruclor can be dane by one person

4 Equipment required for pump testing is detailed in a geparste report Thaompsan (1354).

4 The construction manager required & comprehensive st of general tools for all tacks.

B The site foreman required a small set of tocls for maintenance and attending to minor breakdowns.




Table 3.3.2

Drilling logs of exploratory boreholes at site 3, Dekeza

EXPLORATORY DRILLERS DESCRIFTION
BH NUMEER IP.Rastolil 1l
EH1 weathered to 17m. Banded. very Hitla water
BHz waathared 1o 12m then hard but broken. Lots of water [Ec =0, 24mS/cm). Rwl =8 8m.
COLLECTOR WELL SITE
BHZ waathered 1o 15m. dry I

Table 3.3.3 Geological descriptions of collector well digging samples, site 3

Dekeza

DEKEZA [8ITE THREE]
GEOLOGICAL DESCRIPTION OF COLLECTOR WELL DIGGING SAMPLES

|L DEPTH Descdptian

1m Grey soll with eome sand grains, white feldespars < 3 mm, reddish ang black inen staining.

2m Reddish, yeliew, bull clay with quart2 grains and bigek iron mineraks. Alto some lumps of greylsh clay ax
above,

am Soft, rounded lumps of pale grey eloyey. crumbly, westhered rock. Some hard pieces costed with grey
clay,

4m Brown rounded pleces of weathared rock, some black banded angulsr fragments of iron-rich weathered,
stained rock, smaler angular pisces of pale colourad weathered rock which also break In the hand. Some
lumps whéan broken show criginal textura of ogk,

Sm Soft. more rounded lumps of weathered rock, pale buff-grey colour, soma banding, shewing yellawish
won-rich and cleor quartz banda. Alsa dust of weatherad rack

G Smaller, angular pleces of weathered rock. some hard and clear quartz-rich, athers reddich etained, banded
and showing traces of micas.

Tm Fale white-bulfl dust of quartz and engular Tragment= of quartz, with few angualr hard black pleces al
faffa-magnesian minsrals showing iron staining.

Bm Emall angular pieces of weathered rack, mostly dark with iren ecaining, some conted with buff fines, ngt
muwich quarte. Completely different to aboua.

Brm Soft pecet of weathered rock, maostly dark with pals buff coatings of fine matersl.

10m Soft reddish brown, mostly rounded and subangular fragments of weathered rock, break in hand to show
original textuse., Mastly dark and iron-rich, yellowish inside fragments and same flakes af mice up to -3
mrn, Sorme black joint faces, and black streaks through moek.

11m Angular fragments of weathered dark rock, vp to 10 mm, smaller than above, and dust of weathered reck.

12m Angular fragmenis of waatharad dark rock, up 10 18 mm, with fine coating of bulf clay particles, and
some fragments also of lighter, guartz-containing rock, and seme gofl, more rounded fimpe of weathered
bigtita-rich rock.

1aim Angudsr fragments of weathered rock, blotite rich péeces soft and crumbling, others hardsr, Red, reddizh-
brow and black pizces with ron staining slong weathered fraciures

14m Founded lumps of soft weatherod. biotite-rich matssdal and some lumps af clay. Mo hard, angular pisces.

¥



Table 3.3.4 Lateral drilling logs from site 3, Dekeza

DEREZA {SITE THREE) COLLECTOR WELL LATERAL DRILLING LOGS

LATERAL 1 LATERAL 2 LATERAL 3 LATERAL 4 LATERAL &
DRILLER P.Rastali P Fizstall P FRasrall P Rastall F.Rastall
DIRECTION narth MNW SEW 5w Wt
ELEVATION -6 degrees -5 degress ‘5 degress -5 degress =5 degress
LENGTH 12rods, Sm Adrods, 26m dSaods. 27m ABrods, 28m 10rods, Bm "
COMPLETED 243ip4 2673194 113754 21304 j3/84
WATER FLOW good wary gooed very good vary gacd dry
ROD NUMEER COMMENT COMMENT COMMENT COMMENT COMMENT
[0.76m rods)
1 hard hard hard hard hard
2 hard hard hard hard hard
3 hard hard hard hmrd hard
a4 hard hard hard hard hard
1 5 hard hard hard hard hard
[ hard hard hard hand hard
7 hard hiard hard hard hard
8 hard hiard hard hard hard
a hasd hard hard heard hard
10 weathered hard hesd hard hard
11 weathared nard herd hard
12 WS broken gneiss broken gnelss hard breskdown
13 braken gneiss PWS FWs hard
14 clay broken hard
18 hole wauld clay broken hard
18 not gtay open gravel braken hard
17 gravel hard weathaned (Fu
18 gravel hard 5]
k] qgravel hard waathered
20 gravel hard wieathered
21 hard hard waathered
| 22 hard hard hard
23 hard hiard gravel(MWE]
24 hard gravel hard
25 aravel gravel hard
26 hand gravel pravel
Fary aravel hard wisatharad
28 hard hard hard
£9 prawel hard weatharad
30 el hard hard
a1 gravel hard bandad
37 graval hard banded
33 gravel hard banded
24 o hard bandad
% bremakdown harg banded
36 bandad
37 stopped sinca bandad
-] fiow from 1 and banded
am 2 weas reducing banded
40




Table 3.3.5 Pumping-tests performed at site 3, Dekeza

WELL DESCRIFTION

TEET DATE CESCRIPFTION

Mo

011184 CWTILDBL
o11zmes CWTIHEBAL
032404 OWTILDAL
QB4 CWT4HDAL
CR23/84 MEC AFTER DIGGING

;iﬁhu-l-

YWELL DESCRIFTION

TEGT DATE  DESCRIFTION
Ha

1 CEM20094 T1 USNG BUSHPLMS

COLLECTOR welL

TEST PLMWP FUMF  FSTAAT PETOR AL RECL
ay RATE TiME WL WL EETM. TIME COMMENTS
I 1] iman| imbglt gl imbgll  [mind

DTN a.54 13E AT 2143 <718 1066 RATE+-3%

BT 2.82 240 T.32 15,13 <732 E040 RATE+-3%

BTTE 1.02 30 T.48 8214 £7.32 ZEED RATE+-3%

o1t 2.84 240 T.32 1186 <T.22 I600 HATE+-3%
MA HA HA N HA A N& MONE

DDF GARDEN BH
TEST PUBMP FUMP  PETAST PaTOS &L RELC,
- RATE TIME wi WL EETM. TIME COMMENTS

5] miinl imight [mbgll  (mbgll  [mind

o7 DRy L-1a] .27 11.1E <B.1E 48 300 ACCURATE TEST



Table 3.3.6 Pumping-test data from tests completed at site 3, Dekeza

SITE thres Dekeza BH at old garden
TEST T1 (1 of 3) MEASURED DATA DEPTH {mbgl) 43.40
DATE 05/11/94 TESTER DT NUMBER OF 3m ROD B.00

BH DATA FROM MINISTRY OF WATER RECORDS  ref:-

NAME  Dekeza School WATER FIRST STRIKE (m} 10
NUMEER MAIN STRIKE {(m) 35
GRID REF REST WATER LEVEL (m) 10
DATE DRILLED BLOWING YIELD (m3/h) 4,60
DEPTH (m} 50.00 CASED
DIAMETER (m) Q.15 SCREENED
OPEN
PUMPING DATA CALCULATED DATA
PUMPING TIME {hrs 1.00 AV PUMP RATE (I/s} 0.45
START VOL (m3) 252,732 DRAWDOWN (m) 0.43
END VOL. (m3) 254,339 DEWATERED VOL (m3 0.008
START WL. (mbmd) 13.02 FUMFED VOL [m3) 1.607
END WL. imbmd) 13.45 ‘LAMDA’ 0.005
BH DATUM tac
DATUM ELEV.{magl 0.35
TEST DATA CwW PUMPING RATE DATA
T pstart T pstop WL WL MINUTE PUMPED AVERAG
{min) {min) (mbmd) (mbgl) VoL RATE
(L) (I/s)
0.00 13.02 12.67 1 25.00 0.42
1.00 13.32 12.97 2 25.00 0.42
2.00 13.32 12.87 3 24.00 0.40
3.00 13.33 12.88 4 23.00 0.38
4,00 13.33 12,98 5 27.00 0.45
5.00 13.38 13.01 L3 29,00 0.48
6.00 13.40 13.08 4 28.00 0.47
7.00 13.40 13.05 8 21.00 .35
8.00 13.34 12.99 g 27.00 0.45
9.00 13.40 13.06 10 25.00 0.42
10,00 13.37 13,02 11 26.00 0.43
12.00 13.38 13.03 12 25.00 0.42
14.00 13.40 13.05 13 26.00 0.43
16.00 13.39 13.04 14 28.00 0.47
18.00 13.41 13.06 15 26.00 0.43
20.00 13.40 13.05 16 2400 0.40
22.00 13.43 13.08 17 23.00 0.38
24.00 13.41 13.06 18 29.00 0.48
26.00 13.45 13.10 19 28.00 0.47
28.00 13.42 13.07 20 26.00 0.43
30.00 13.43 13.08 21 26.00 0.43
32.00 13.42 13.07 22 29.00 0.48
34.00 13.42 13.07 23 29.00 0.48
36.00 13.44 13.08 24 28.00 0.47
38.00 13.42 13.07 25 29.00 0.48
40.00 13.39 13.04 26 30.00 0.50
a2 .00 13.45 13.10 27 27.00 0.45



Table 3.2.6 Pumping-test data from tests co mpleted at site 3, Dekeza (continued)

44,00 13.44 13.09 28 25,00 0.42
46.00 13.44 13.09 29 27.00 0.45
48.00 13.43 13.08 30 28.00 0.43
50.00 13.45 13.10 31 23.00 0.38
52.00 13.44 13.09 32 28.00 0.43
54.00 13.44 13.09 33 28.00 0.47
56.00 13.47 13.12 34 25.00 0.42
58.00 13.45 13.10 35 26.00 0.43
60.00 Q.00 13.45 13.10 36  29.00 0.48
G60.50 Q.50 13.21 12.86 37 26.00 0.43
B61.00 1.00 13.17 12.82 38 27.00 0.45
61.50 1.50 13.15 12.80 39 24.00 0.40
62.00 2.00 13.14 12.79 40 24.00 0.40
§2.50 2.60 13.13 12,78 41 26.00 0.43
63.00 3.00 13.12 12,77 42  28.00 0.48
63.50 3.50 13.12 12.77 43 28.00 0.48
64.00 4.00 13.12 12.77 44 27.00 0.45
684.50 4.50 13.1156 12.77 45 31.00 Q.52
65.00 5.00 13.11 12.76 46 27.00 0.45
66.00 6.00 13.105 12.76 47 28.00 0.47
67.00 7.00 13.1 12.78 48 25.00 0.42
68.00 8.00 13.095 12.75 48  26.00 0.43
68.00 9.00 13.095 12.75 5  26.00 0.43
70.00 10.00 13.08 12.74 51 26.00 0.43
72.00 12.00 13.085 12.74 B2 25.00 0.43
74,00 14.00 13.08 12,73 o3 28.00 0.47
75.00 16.00 13.08 12,73 b4 27.00 0.45
78.00 18.00 13.075 12.73 bh 31.00 0.52
BO.0O 20.00 13.07 12.72 56 28.00 0.48
B2.00 22.00 13.07 12.72 57 26.00 0.43
84.00 24.00 13.0875 12.72 58 27.00 0.45
88.00 26.00 13.0875 12.72 59 23,00 0.42
88,00 28.00 13.0875 12,72 B0  25.00 0.42

90.00 30.00 13.07 12.72
82.00 32.00 13.07 12.72
95.00 35.00 13.07 12.72
100.00 40,00 13.06 12,71
106.00 45,00 13.06 12.77
110.00 50.00 13.08 12.71
120.00 B0.00 13.05 12.70
150,00 90.00 13.04 12.69



Table 3.3.6 Pumping-test data from tests completed at site 3, Dekeza (continued)

SITE THREE LARGE DIA WELL LOW DISCH BEFORE LATERALS (11/1/94)

PUMPING DATA CALCULATED DATA

SITE three AV PUMP BATE (l/s) 0.64
DATE 11/1/94 DRAWDOWN (m) 0.85
TEST Idbl DEWATERED VOL (m3 3.280
TESTER dt/em PUMPED VOL [m3) 5.187
FUMPING TIME (hrs 2.25 ‘LAMDA® 0.63
START VOL (m3) 108.923

END VOL. (m3) 114.110 25% rec. @ {mbmd) 8.49
START WL. (mbmd) 7.78 50% rec. @ {mbmd) 8.26
END WL. {mbmd) B8.73 75% rec. @ [mbmd) 8.02
ORIFICE DIA {mm) 19.00

PRESS. DIFF (m) 0.54 DATA READ FROM GRAPH
DATUM munro

DATUM ELEV. (mag 0.8 25% rec. time (hr)

50% rec. time (hr)
75% rec. time (hr)
RECOVERY DATA

T pstart T pstop WL WL
{hrs) (hrs) imbd) {mbagl)
0.00 7.74 7.18
1.00 8.30 7.7
2.25 Q.00 8.73 3.13

4.00 1.75 8.43 7.83
6.00 3.75 B.27 7.87
8.00 5.75 B.17 7.57
10.00 1.76 B.11 7.51
12.00 8.7b 8.07 7.47
14.00 11.75 B.02 7.42
16.00 13.75 7.939 7.38
18.00 15.75 7.96 7.38
20.00 17.75 7.94 7.34



Table 3.3.6 Pumping-test data from tests completed at site 3, Dekeza (continued)

SITE three
TEST T2, hdbl
DATE 01/12/94
TESTER dt/ic
PUMPING DATA
PUMPING TIME (hrg 4.00
START VOL im3) 114,111
END VOL. {m3) 151.846
START WL. (mbmd) 7.92
END WL. {mbmd) 13.75
ORIFICE DIA {mm) 31.00
PRESS. DIFF (m} 0.74
CW DATUM monro
DATUM ELEV. (magl 0.6
BH DATUM A
DATUM ELEV.{magl) A
RECOVERY DATA CW
T pstart T pstop WL
{hrs) {hrs) {mbmd)
0.00 7.92
1.00 10.00
2.00 11.44
3.00 12.69
4.00 0.00 13.73
6.00 2.00 12.12
8.00 4,00 11.17
10.00 6.00 10.63
12.00 8.00 10.21
14.00 10.00 3.89
16.00 12.00 9.83
18.00 14.00 9.43
20.00 16.00 9.26
22.00 18.00 9.13
24.00 20.00 9.00
28.00 24.00 £.82
40.00 35,00 851
52.00 48,00 8.31
64.00 60.00 8.18
76.00 72.00 2.07
88.00 84.00 8.01
NOTES

WELL DIAMETER [m)
WELL DEPTH (mbgl)
WELL SCREEN

WL
imbgl)

7.32
8.40
10.84
12.08
13.13
11.52
10.57
10.03
9.61
9.29
9.03
g8.83
8.66
8.53
5.40
8.22
7.91
7.71
7.b8
1.47
7.41

2.10
15.10
steal

CALCULATED DATA

AV PUMP RATE (I/s)
DRAWDOWN (m)

DEWATERED VOQL (m3]

PUMPED WOL (m3)
"LAMDA"

2.62
5.83
20.183
37.736
0.54

RECOVERY DATA BH

WL
(mbmd]

WA
N4
M A,
hA
MA&
NA
MA
MA
MA
MA
MA
NA
MA
MA
MNA
A
A
A
A
A
MA

-RWL is approx 7.32 mbgl, this agrees with rwl in 'T2 HDEL®
-The pump rate is accurate and constant +- 1%. Achieved using an grifice
plate flowmeter. The purmped vol is accurate 1o about +-1%. measured

by a kent flowmeter,

Wi
(mbagl)

MNA,
A
A
A
NA
MNA
MNA
A
MA
MA
MNA
NA&
MA
MA
MLA
MNA
MA
MNA
M A
MNA
A



Table 3.3.6 Pumping-test data from tests completed at site 3, Dekeza (continued)

SITE THREE LARGE DIA WELL LOW DISCH AFTER LATERALS

PUMPING DATA

SITE three
DATE 03/24/34
TEST Idal
TESTER dtfem
PUMPING TIME (hrs) 5.00
START VOL (m3) 104.404
END VOL. (m3) 122.777
START WL. (mbmd) 8.08
END WL. {mbmd) 8.74
ORIFICE DIA {mm) 19.00
FRESS. DIFF {m) 1.30
DATUM munro
DATUM ELEV. (magi 0.8
RECOVERY DATA
Tpstart T pstop WL
{hrs) {hrs) (mbd)
0.00 8.09
1.00 8.67
2.00 9.04
3.00 9.32
4.00 9.54
5.00 0 8.74
7.00 2 913
9.00 4 4.89
11.00 (=] 8.73
13.00 B8 8.63
15.00 10 B.5b6
17.00 12 8.49
19.00 14 8.45
21.00 18 8.40
23.00 1B8.00 8.35
26.00 20,00 8.31
29.00 24,00 8.26
35.00 30.00 8.2
41.00 36.00 B.16
53.00 48.00 B.0B

{mbgl)

7.48
8.07
.44
8.72
8.94
9.14
8.53
8.28
B.13
B.03
7.895
7.849
7.85

7.8
7.75
1.7
7.66

7.6
7.56
748

CALCULATED DATA

AV PUMP RATE (l/s) 1.02
DRAWDOWN (m) 1.65
DEWATERED VOL {Im3 5.715
FUMPED VOL [m3) 18.373
"‘LAMDA" 0.31
25% rec, @ (mbmd) 9.33
50% rec. @ {mbmd) 8.92
75% rec. @ (mbmd) B.50



Table 3.3.6 Pumping-test data from tests completed at site 3, Dekeza (continued)

SITE three
TEST T4, hdal
DATE 03/21/93
TESTER dt/tc

PUMPING DATA

PUMPING TIME (hrs 4.00
START VOL (m3) 66.126
END VOL. (m3) 104,406
START WL. {(mbmd) 7.96
END WL. (mbmd) 12.45
ORIFICE DIA {mm) 31.00
PRESS. DIFF {m) 2.71
CW DATUM maonrg
DATUM ELEV. {mag 0.6
BH DATUM A
DATUM ELEV.{magl MA
RECOVERY DATA CW
T pstart T pstop WL
{hrs) {hrs} {mbmd}
0.00 7.492
1.00 9.37
2.00 10.42
.00 1107
4.00 0.00 11.84
6.00 2.00 10,36
8.00 4.00 9.80
10.00 6.00 9.45
12.00 8.00 9.24
14.00 10.00 5.06
16.00 12.00 8.92
18.00 14,00 E.81
20.00 16.00 8.72
22.00 18.00 8.66
24.00 20.00 8.60
28.00 24.00 8.580
40,00 36.00 8.33
52,00 48.00 8.23
64,00 60.00 8.18
MNOTES

WELL DIAMETER (m
WELL DEFTH (mbagl}
WELL SCREEN

imball

7.32
8.77
3.82
10.57
11.24
9.76
8.20
8.86
8.64
B.46
8.32
8.1
B.12
£.06
8.00
7.90
273
7.83
7.56

2.10
15.10
steal

CALCULATED DATA

AV PUMP RATE (l/s)
DEAWDOWN (m)

DEWATERED VOL (m3)

PUMPED VOL (m3)
‘LAMDA"

2.88
4.49
15.5562
38.279
0.41

RECOVERY DATA EBH

WL
(mbmd]

NaA
A
Na
MA
MNA
MNA
M
MNA
MA
Ma
Ma
BA
MA
MA
MA
NA
MNA
A,
MA

-RWL is approx 7.32 mbgl, this agrees with rwl in 'T2 HDBL
-The pump rate is accurate and canstant +- 1%._ Achieved using an orifice
plate flowmeter. The pumped vol is sccurate to about +-1%, measured

by a kent flowmeter,

WL
imbgl)

Na
Ma
MA
Ma
Ma
MA
MA
MA
MA
MA
NA
MA
fA
A
A
MA
MA
MA
M A,



Table 3.3.6 Pumping-test data from tests completed at site 3, Dekeza {continued)

DEKEZA RECOVERY AFTER DIGGING

DIGGING STARTED 10/7/93

DIGGING STOPPED 23/9/93

DEWATERED EACH DAY AS DIGGING PROGRESSED FOR APPROX 10 WEEKS

RECOVERY FROM 14.70 M BELOW GROUND LEVEL
DATUM ELEVATION (MAGL) 0.3

TIME{HRS WL [MED WL [MGL)

0 15.00 14.7
(5] 12.50 12.2
12 11.80 11.b
18 11.30 11

24 10.90 10.6
30 10.60 10.3
36 10.38 10.06

42 10.18 0.88
48 10.04 9.74
60 9.82 9.52
72 9.65 8.35
84 2.61 .31

96 9.39 8.09
108 9.28 B.98
120 2.18 8.89
132 9.11 8.81
144 5.04 B.74
156 8.98 8.68



Table 3.3.7 Attendees of pump maintenance workshop site 3, Dekeza

NAME

Solomon Mahiya

Shenjere Maringire

Fambisai Mahiya

Makota Mundingi

Mrs Manjiru

Lucia Chibako

Enelia Mubhimi

Tsungirirai Mushava

I Solomon Mushava

Table 3.3.8 Water points in the region of collector well site 3, Dekeza

Wister-lavel Drrime-uip
Well i th P
n: Buildertuwenar freet Dece Dmt:m t‘rr:l depth .:::Il;m ihogleze Sl SO
- ' time | gee 1992
L] yedr
1 ChAf Burjarfs | 1334 16 16,3 Ewceilmre Domemic |0) He Mo
cEmmurity Max. 2t m'd | Garden IGH
A, 11 mlie School (5]
2 DOF Tawinm 1986 46 188 Ewillent 0.0.% Mo He
O LR A, 10 miid
3 WA dack Bl ks 1886 1B B4 1.33 Exzalipnt 0,GT He Ha
4 DOF! B At 1289 QED 167 1GL8 abandored o
EEmmuTiLY
L] WHEJazk Tatwryi | 1986 Q6 48 4.87 W, Geed =] Mo He
L} DOE [ 1858 i.B > A0 | 1Fa3 Gooo [ L 1] Tea
commariny
¥ COmimnicy I T 190 1.6 = 30 L
a DoOF Chakavsd 1880 1.5 Facr o Tea Yea
sam Tty

Table 3.3.9

Woells and boreholes

monitored for water-levels at site

DATUM DESCRIFTION

WWELL DEPTH [P
NUMBER ELEW ELEV L) ml
{magl] {rmacwd]
2 0,25 4+10.71 430 a.1s
1 0,80 w0, 00 15.0 2.0

3, Dekeza



Site 4 - Nemauka

Site description
Geology:
Location:

Access:

Annual rainfall:

Exploratory drilling
Drilling:

No. of exploratory holes:
Comments:

granite

approx. 100 km north of Chiredzi Research Station,

in Nemauka business centre about 2 km north of
Muchechetere schoal.

from the tar road, about 3 km south of Zaka turn west
onto a dirt road sign posted to an army training camp,
Nemauka Business Centre is about 25 km along this
road, 2 km after the sign to Muchechetere school.

7 mm

BGS contract driller

4

exploratory bh4 was enlarged to 160 mm and pump
tested. The collector well was subsequently dug 5 m
from bh4.,

Specific construction details

Foreman:

Depth of well shaft:
Time to dig shaft:
MNo. of laterals:
Length of laterals:
Comments:

Timothy Chiunye

15m

16 weeks

4

18, 30, 3C, 30m

construction was slow due to poor community
organisation

A soakaway gully (0.5m wide, 0.5m deep) was dug on two sides of the slab to
collect waste water and a further trench dug to drain the waste water away down
slope. These trenches were lined with pigces of hard rock the size of a fist to

create a French drain.

Monitoring of well performance

Mr Tirlvashoma Tinarwao

Is to change the munro recorder charts and read the

meters at 0600 every Sunday morning. He will also dip bh4, the DDF borehole and
11 traditional wells in the catchment.
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Table 3.4.1 Diary of activities at site 4, Nemauka

ACTIVITY

COMPLETION
DATE
(DURATION)

PERSONMEL
REQUIRED

EQUIFMENT
REQUIRED

MATERIALS
USED

atter loterals ¢ 2

Equspment

drill four axploratory holes 165/6/83 hydrogealegist air rig and diasel 1601
% days| driller associated drilf bits 7
1 lobowsrer eguipment
estoblish degree of need, seciologist nane mane
and potential community [3 dave] economist
|| commitmeant
pumptest BHa 17/6/83 prest engineer Pump and potngl s
[two teets) 12 daws) sitm assistant essociated
egquipment “
dig well shaft to 15m. 11/83 onstruction coMmprassar camant 26hags
backfill with gravsl, 16 days) manageai pump + ROEES bricks 200
conereta in esnitary saal, gite fareman hand winch river sand dcum
build and plaster head wall 5 laboursrs wire rope 18mm gravel  TOzum
gantry dizcel[comp] 22001
Eibbile steel caging  16m
I} personnel steps jh points 2
4 2001 drums pump rubbers 2
2 picke hydraulic oil 151
2 wheelbarmaws engine il =11
4 shovels gumbaats Bprs
& halmets paratfin 181
Jackhammar Gas ko
cement rider
shifting spannar
Z7mm spanner
torch
foreman’s tant
foreman’s bed
foreman®s sgowg
lateral drilling 26/03/94 driller air rig and diesed 12001
[four laterals)| 5 davse) arafe operator associated
1 labourer eguipisnt
complate headworks, well 18/13/83 construatisn farmwcrk bricks 100
covers, water Tank, 15 days) managar lewal cement Shags
sonkaway, gantry site foraman troweal sandigravel  Toum
5 labaursrs whaalbarraw pumg mountings ¥
SEmeEnt mixer handles 4
reinforcing Bagm
Blwmim galv pipe 15m
Sienm =lbows b
E0mm nipples 2
pump a5t eollactar well 04/05/,/94 plest enginecr pump and getrz| 301
befoss laterals x 2 (5 days) sile azsistant asEocianed




Table 3.4.71 Diary of activities at site 4, Nemauka (continued)

ACTIATY GOMPLETION PERSONNEL EQUIFMENT
DATE REQUIRED RECLIRED
[DURATION)

—_—

Install bughpumpe with 161283 inetnuctor thread cutter for
eommunity 2s part of pumg 11 dayl trons|ater S0mm pips and
maintenance workshop 17 locals 18mm rods

MATERIALS
USED

E0mm galv pipe 30m
BO0mm nipples B
pump oylinder 2

17 mm rode 30m
typa B bushpump 2
handios 2

18" plpa wranch 2
107 shifter 1
15mm rope 20m
2° plpa glamp 1

27 lifting plug 1
pump manual 1

install monitoring for collector 17 2/3a PLesT angineer munege wi reconder
wall, DOF bh, piszometar 4 dave) foreman 7 WATEl maters

'Bh4"' mrnd 11 traditional wells menitor man
in the catchment

bricks 100
cemeant 3bags
Funro oo 1
padicck 1
S0mm galv pipe &m
BOmam elbaws 8
S0wvim unionjoint 2
w.lavel dipper 1

notebook 1
pen 2
g auge 1
erect garden fence and hang 17283 canstruction CRIMBENT Frlker temant 20begs
gete {2 days} manager 2 whael barrows stesl posts 13
afte foreman 4 shovels ateal steys 10
20 bocal 2 plcke stesl stondards3s
people wire siraingr gate 1
el=ctric drill diamend mesh  10ds
18mm diill bit barbed wire  S0kg
ganeratar 13Gge wire  EBOkg
14Gge wire  SOkg
| NOTES

1 Al taske requived & driver with ready secese to a landrover and twin axle {2m3) trailar
wehicla runnlng eosts are nat included in this table.

2 Construction managar, pumprest enpgineer and instructor can be dona by one persen.

3 Equipmant raquired Tar pump testing i3 detsiled in a separate report Thampsen {1954)

4 The construction manager required & comprehensive 3ot of gensrsl tools far all taske.

& The site foreman requéred & small set of toals for malntenanee and attending ta mmar breakdowns.




Table 3.4.2 Drilling logs of exploratory boreholes at site 4, Nemauka

EXPLORATORY DRILLING AT NEMAUKA (COLLECTOR WELL SITE 4) u
“ Explorataty bh "BH1" Exploratory bh "EHZ’ Explaratory bh "BH3’ Exploratory bh “EH4"
Drilled 1/6/23 Drilled 2/6/83 Drilled 2/8/93 Drilled 16/6/83
BGS light adr rig BGS laght air fig BES light air rig BAZ light air rig
diamater = 100mm, diameter = 100mm, diamatar = 100mm diameter = 150mm,
depth=10m depth=7m dapth=3m depth=18m
firet strike = dry listle bit of water an first strike =dry first strike = 5.0m
battem of hale rwl=477m
Note:- Drifled with 0.78m rode, the description ie for each rod. Penestration retes wese not availabla,
|— _—
Rod Commant Conument Comment Commant
Numbe
—r= —
1 weathered weathered weatherad weatharad
2 weathered wieathared weathered waatharad
3 wsathared weathered hard waatharad
d weathersd weathered waatherad
-] wathaned westhered wiaathered
B westhered weathered waathersd
7 woaatherad weathered waathered
B weathered waatherad waathered
] wigathened weathersd waathered
10 wiaathared weatherad waathered
" waathered wiatherad
12 hard soft
13 hard : weathered
14 sait
18 weathared
18 soft
17 banded
18 banded
18 banded
20 banded
a1 banded
22 banded
23 bandad
4 banded
—




Table 3.4.3 Geological descriptions of collector well digging samples, site 4
Nemauka

NEMAUKA (SITE FOUR]
GEOLOGICAL DESCRIPTION OF DIGGING SAMPLES FROM THE COLLECTOR WELL

DEPTH DescAption

fmj

0.6 Aaddish-buff elayey tzpeail, lataritic nodules =nd pieces of concretionary lateritic ironstane contalning
quartz frapments up 1o 2-3 mm.

1.0 Faler buff soil with same quart? fragments up to 10 mm, a few platy feldsper grains up ta § mm long and
Boma an-rich nodules, some containing quart: fragments,

1.8 Pale buff clayey subsoll containing small, angular fragmente of feldsper and guarts up ta 28 mm and few
larger fragments of quarts up to 10-12 mm. Less iron staining,

il 2.0 Angulor fragments of weathered rock, including quartz pieces. some white feldspars up to 10 mm and
lumps of grey, clayey materisl with smaller white feldspar graing 2-3 mm seross. Also some blsck, biotite-
righ lumgs of rock.

2.5 Angular fragmants e quartz up ta 15 mm coversd in buff clayey matedal, and small grayish lumps of
weathered material with small feldspar and quanz fragments.

3.0 Lumps of weathered rock, bleck, brownish-buff and geme gresnish cobiurs in each pisce, more bistite-rich
than abowve, not so many quartz fragments.

a.k Geeenish-grey fragmente of weathered rock. more fine matesdal, and gmall pieces of quarte up te 5 mm,
some anguler &nd tabular whits feldspars up o 5-8 mm,

,I 4.0 Buff anguler fragments of quanz, scme with biotite atteehad. When washad, buff claysy material is
removed. Also few angular white feldspars, smalles.

4.5 Flaky, frazh biatite pieces up to 10 mm. Hrownish pieces of esated quariz, one wery large quarts and mica
piece. Small (0.5 mm| white columnar feldepare.

5.0 Lumps of wasthered, clay-rich materlal with anguiar fragments of quartz up te 10 mm and white feldspar
[to & mmi and few, smaller groenish plecas of Tweathered mica.

] Large angular pisces of quartz up ta 20 mm, goated with greyish clayey and silty weathered matarial,
containing small feldspars and tew wvery emall black fragesents of fermle manarals, and bright mices.

5.0 Much smeller frapments af quanz eoated with gray clayey material cantaining small white feldspars (0.6
mmil and vary gmall mica flakes [9.1 mml. Some pieces with pure, grey clay slreaks,

6.5 Small, up to 10 mm pieces of guarlz coated with bull-Brawnish fing material.

L



Table 3.4.3 Geological descriptions of collector well digging samples, site 4,

Nemauka (continued)

KEMALIKA [SITE FOUR]
GEQLOGICAL DESCRIPTION OF DIGGING SAMPLES FROM THE COLLECTOR WELL

DEPTH Desaription

[m]

T.0 Soft friable pleces of weatherad rock, showing traces of original banding by iron staining and waatharing of
rmices, the first in this hole fo do 50,

" 7.5 Much smafler pieces, up to 10 mm, mostly of guartz with mica attachad, castad with grevish-buff clay and silt
and very line sand of quariz and mice. No lumps of weathared rock.

8.0 Clay coated quartr fragments up to 10 mm. Some tabular or celumnar white feldepars up te 8 mm long. Ne "
weathered rock.

B.6 Angular fragments of quartz and blstite up 18 10 MM across, conted with grey-buff clay end siit. Anguiar
Tragments have more biotite than previousty, same of the mices are weathsred and break when washed, A
few small white feldcpars < Gmm,

8.0 Anguler quartz gralng < 10te15mm sciess, with thin coating of grey-bufi weasthered material, containing mica

" fiokes up to 2-3 mm. Seme claysy meteriel with small feldspars and rmicas.

8.5 Smaller pieces of clay cogted bistite-rich weaathared rock.

10.0 A8 abowva with less biotite, Anguler quantz < 10to1 Zmm scross, small mica fakee, quartz fragments with
micas in them.

| 10.5 Angular piaces of rack 10-18 mm across, mostly quarks with micas attached, less clay costing than abowve,

11.0 Fresher pisces of mostly guartz and mica < 10mm, Some Iragmants contain white feldspar, Moch less clay
coating.

11.8 Angutar lumpe of weathered rogk < XS0 30mm, showing original texture, and breaking to show iron etaining

It an cracks and green, chlorite weathgring of micss.

12.0 As above with smaller fragments of rock. S3ome rock dust.

12.6 Few angular fragments of granitic rock up to 15 mm, mostly dust of rock with quare and feldspar graing up to
3-4 mn.

130 Angular frech rock wp to 10212 mim, with some rock dust,

13.8 Soft lumps ot waathesed rock [more weathered then above), tontaining white feldepars and guartz gralne.

14.0 Harder, smaller, angular fragments af rock up to 10 mm.

|l 14.5 Srall fragments of fresh rack, brownizh dust and coatings on some fragmants.
|L 16.0 Angular Tragments of fresh rock with coating of brownish duss.




Table 3.4.4 Lateral drilling logs from site 4, Nemauka

—_—
NEMAUKA (3ITE FOUR) COLLECTOR WELL LATERAL DRILLING LOGS
I LATERAL 1 LATERAL 2 LATERAL 3 LATERAL 4
DRILLER P.Rastall P.Rastall P.Rastall P.Ragtall
DIRECTION south east nerth Wkt
ELEVATION -8 degraes 5 degrees -E degress -B degress
LENGTH 40rods, 30m 40rods, 30m 23rods, 18m A0rods, W0m
COMPLETED 22394 231394 243194 26/3794
WATER FLOW very good wery good frids wary good
ROD NUMBER COMMENT COMMENT COMMENT COMMENT
10.76m rods)
1 witathered granits wonathered granits clay woeathered granis
2 wieathered FWS waatherad granite clay westharad
| weathersd WS clay wasthered
4 granive wathered winathered granite FWS
B weslhared granite granite granite waathered granits
13 weathared granite weathered granite FWs waathered granite “
T waathered weathered granizs waathered waathered
B quartz faukt wiathsred granite granite
] wiaathered granite granite weathered clay geam wiathared granita
o weathered granita weatharad waathered granite weeathersd granite
11 weathered granite wvieathargd waathered
12 granite clay esam granie granite granite
13 weathered granite waathered wiga thered woathered granite
14 weathered granite granite granite weathorgd granite
15 weathamd wadthered granite weathered granits weastherad
18 pranite clay goam granite weathergd Granits
17 weathered granite weathaped granite weathered granite
18 weathared granits Granita waatherad granite weanthared granite
18 weathered weatherad granite wieatherad waathered
20 granits westhered granite granite granite
21 weatherad guartz waathered waathered granite
22 falt aranite weathered granfte
1 23 waeathered granits weathered guartz weathared
24 weathered fault @ranite
25 pranite woaatherad granite wiatharad granite
26 weathered granite wealhered wisathared
Z7 waathered aranits Qranite
28 granite weathared granite
9 e athered
a0
a1
az
33
dad
35
38
av
an
a8




Table 3.4.5 Pumping-tests performed at site 4, Nemauka

WELL DESCRIFTION

TEST
L1

" Y

BA

DATE

o1ZES
172494
O42EMA
OdEaMRd

11118004

DESCRIPTION

CWTILDEL

CWTILDAL
CWTAMDAL
REC AFTER DIGQING

WELL DESTRIFTION

TEST

M

1
3

DATE

08183
0&8r17/e3

DESCRIFTION

HIGH DIsCK
LOW DISCH

WELL DESCRIFTION

TEST
=

1

DATE

OGMG4a4 T USING BLESHPF S

DESCRIPTION

WELL DESCRIPTION

TEST
Mo

1

OATE

34461

CESCRIPTION

T1 HDW

COLLESTOR WELL

TEST PUMP PUMF PSTART
'Y RATE TIME WL
(UL H [rmini Imbgf

DTG 2.8E 138 085
BTG 268 240 .88

oTMC 100 Jaa 4.2
oTImC .60 240 a.70
MA HA HA KA

BH4 [EXFLOAATOAY BH:

TEST PFUMP  PUMP  PSETART
ay RATE TIME WL
fldal fmin| tmbgll

DTPM oTT 18 4.47
DTPM 0.44 EQ 4.48
COF EH

TEST PR s PETART
E¥ RATE TIME L
W) mind kil

TP 023 a0 a.7e

KA CHIPATO S HAND DUG WELL
TEST PUNP FUMPF  FETART
BY AATE TiME WL

el fening bl

OTImE 0ar S 6.E7

PETOR Rl
L ESTM.

gl b

124 <086
829 <086
842 <421
B.E2 <470
WA HA

PETOS R
Wl ESTM
Ireibgl] kgl

19,80 =447
19,30 <448

PETOR AL

WL EETM,
Irmbgil {miagl)
5.38 <964

AETOR R

WL ESTM.
Imbkgll  imisgll
10E5 =<a8¥

REC.
TIME COMMENTS
[rexin]

2000 RATE+-3%, HIOH RWL

BO20 RATE+-3%, HIGH FWL

1740 RATE+-3%, MUCH LOWER AWL THAMN T1

3800 RATE+-I%, MUCH LOWER AWL THAN T2
HA NOHE

REC.
TIME COMMENT§
Imin|

TO RATE+-10%
70 RATE+-10%

TRME COMMENTS
[mird

1400 GOOD AGCURATE TEST

RELC,
TIME COMAFMTE

[rmind

TE WELL D& WARIADLE MOT AT FVWL.



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

SITE four WELL DIAMETER (m}) 2.10
TEST T2, Idbl WELL DEFTH (mbgl) 15.00
DATE 01/21/94 WELL SCREEN stesl
TESTER dtfte
PUMPING DATA CALCULATED DATA
PUMPING TIME (hrs 2.2b6 AV PUMP RATE (I/s) 0.65
START VOL (m3) 1656.621 DRAWDOWN (m) 0.39
END VOL. im3) 160.892 DEWATERED VOL {m3 1.347
START WL, (mbmd] 1.40 PUMPED VOL (m3) 5.2M1
END WL. (mbmd) 1.79 "LAMDA" 0.26
ORIFICE DIA {mm) 31.00
PRESS. DIFF im) 0.55
CW DATUM maonro
DATUM ELEV. (magl 0.6
BH DATUM MNA&
DATUM ELEV.(magl) NA
RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop WL WL WL WL
{hrs) {hrs) imbmd}  (mbagl) imbmd}) imbgl)
0.00 1.40 0.80 Ty B
1.00 1.71 1.11 M MA
2.00 1.77 1.17 MA MNA
2.25 0.00 1.79 1.19 Y MNA
3.00 0.75 1.556 0.85 NA MNA
4,00 1.75 1.48 0.88 Na, MNA
5.00 2.75 1.45 0.85 MA NA
6.00 J.75 1.44 0.84 A MNA
7.00 4.75 1.43 0.83 MNA NA
3.00 b.7b 1.43 0.83 A MA
9.00 B.75 1.42 0.82 MA MNA,
10.00 1.75 1.42 0.82 MA MA
12.00 9.75 1.41 0.81 MA MA,
14.00 11.75 1.41 0.81 MaA MA
16.00 13.75 1.40 0.80 MNA M A,
18.00 15.75 1.40 0.80 M4 MA,
20.00 17.76 1.40 0.80 MA M
22,00 19.75 1.40 0.80 NA M A
24,00 21.75 A M, NA Ry
30.00 27.75 MA M MNA M
36.00 33.75 M A My MA, M

MNOTES

-RWL is approx. 1.40mbgl. This falls fast at the end of the rainy season
T3 HDAL is performed with a rwl approx 5.00mhbgl. Comparison of T1 and
15 difficulr,

-The pump rate is accurate and constant +- 1%. Achieved using an arifice
plate flowmeter, The pumped vol is accurate to ahout +-1%, measured
by a kent flowmetar



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

{continued)
SITE four
TEST T2, hdhi
DATE a1/24/94

TESTER dtftic

PUMPING DATA

PUMPFING TIME (hrg) 4,00
START VOL (m3) 160.891
END VOL. (m3) 199.635
START WL. imbmd) 1.45
END WL. {(mbmd) 6.89
ORIFICE DIA {mm) 31.00
PRESS. DIFF (m) 0.74
CwW DATUM MOonra
DATUM ELEV. (magl 0.8
BH DATUM MA
DATUM ELEV.(magl) MNA
RECOVERY DATA CW
T pstart T pstop WL
{hrs) (hrs) {mbmd)
Q.00 1.45
1.00 2.96
2.00 4.47
3.00 h.78
4.00 Q.00 6.89
6.00 2.00 422
8.00 4.00 2.83
10,00 £.00 1.96
12.00 B.00 1.69
14.00 10.00 1.61
16.00 12.00 1.57
18.00 14.00 1.55
20.00 16.00 1.53
22.00 18.00 1.52
24.00 20.00 1.51
28.00 24.00 1.49
40,00 36.00 1.47
£52.00 48.00 1.48
64.00 60.00 MNA
TG.00 72.00 A
88.00 84 .00 M
MNOTES

WELL DIAMETER (m
WELL DEFTH (mbgl)
WELL SCREEN

WL
{mbgl)

0.85
2.38
3.87
5.18
6.29
J.62
2.23
1.36
1.09
1.01
0.97
0.95
0.23
0.92
0.,
0.89
0.87
0.86

FA

MA

MA

2.10
15.00
Stes]

CALCULATED DATA

AV PUMP RATE (I/s) 2.62
DRAWDOWN (m) 5.44
DEWATERED VOL (m3 18.848
PUMPED VOL {m3) 38.744
‘LAMDA' 0.48

RECOVERY DATA BH

WL WL
{mbmd) {mbgl)
hA MA
MNA M A
NA& MNA
MA P&
MA MA
A, MNA
MA MNA
Ma MA
hA MA
MA MA
Ma, MA
MNA M
MNA, MA
A Ma
MA Ma
MA Ma,
MA MNA
A A
Ma M&
PA MA
MA A

-RWL is approx. 0.90mbgl. This falls fast at the end of the rainy season
T4 HDAL is performed with a rwl approx 5.00mbgl. Comparison of T2 and
is difficult. | may repeat T4 HDAL in Jan '85 1o compare with this tesrt.
-The pump rate is accurate and constant +- 1%, Achieved using an orifice
plate flowmeter. The pumped vol is accurate to about +-1%, measured

by a kent flowmater,



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

(continued)
SITE four WELL DIAMETER (m) 2.10
TEST T3, Idal WELL DEPTH (mbgl) 15.10
DATE 04/28/94 WELL SCREEN stesl
TESTER dt/te
PUMPING DATA CALCULATED DATA
PUMPING TIME ihrs 5.00 AV PUMP RATE (l/g) 1.00
START VOL (m3) 183.667 DRAWDOWRN (m) 2.21
END VOL. {m3] 201.676 DEWATERED VOL (m3) 7.855
START WL. (mbmd} 4,81 PUMPED VOL (m3) 18,009
END WL. {mbmd) 7.02 "LAMDA" 0.43
ORIFICE DIA (mm) 19.00
PRESS. DIFF (m) 1.27
CW DATUM monro
DATUM ELEV. {magl 0.8
BH DATUM tac
DATUM ELEV.{magl) 0.7
RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop WL WL WL WL WL
{hirs) (hrs) {mbmd}  (mbgl) imbd] {mbgll  (mbmd)
0.00 4.81 4,21 £.15 4.45 4,92
1.00 5.664 b.06 5.30 4.60 5.07
2.00 6.10 5.80 5.80 4 80 5.27
3.00 6.50 5.90 5.80 5.10 bh.B7
4,00 G.79 5.19 6.04 5.34 5.81
5.00 0 7.02 6.42 6.25 2.55 6.02
6.00 1 6.42 H.82 6.30 5.60 6.07
8.00 3 5.92 5.32 5.95 5.258 5.2
10.00 5 5.63 603 5.86 516 5.63
20.00 15 5.22 4.62 5.60 4.90 5.37
22.00 17 5.20 4 60 5.55 4.85 .32
2400 189 518 4.58 5.64 4.84 5.31
NOTES

-RWL is approx 4.70 mbgl, see note on 'T2 HDBL' for lateral offects

-The pump rate is accurate and constant +- 1%. Achieved using an orifice
plate flowmeter, The pumped vol is accurate to about +-1 %, measured
by a kent flowmerter.



Table 3.4.6 Pumping-test data from tests completed at site

{continued)
SITE four WELL DIAMETER im) 2.10
TEST T4, hdal WELL DEPTH (mbgl) 15.10
DATE 04/29/94 WELL SCREEN stael

TESTER dtfic

PUMPING DATA CALCULATED DATA

FUMPING TIME (hrs 4.00 AV PUMP RATE (I/s) 2.60
START VOL im3) 202.288 DRAWDOWN {(m) 4.82
END VOL. (m3) 238.7681 DEWATERED VOL im3) 16.695
START WL, {mbmd) 5.30 FUMPED VOL [m3) 37.493
END WL. {mbmd) 10.12 "LAMDA 0.45
ORIFICE DIA (mm) 31.00
PRESS. DIFF (m) 0.74
CW DATUM monro
DATUM ELEV. (magl 0.6
BH DATUM toc
DATUM ELEV.(magl) 0.7
RECOVERY DATA Cw RECOVERY DATA BH
T pstart T pstop WL WL WL WL
{hrs) {hrs] imbmd)  {mbagl) {mbd) imbgl)
0.00 5.30 4.70 5.53 4.83
1.00 7.148 6.59 6.00 .30
2.00 B.48 7.86 6.60 5.90
3.00 9.49 8.89 7.10 .40
4.00 0.00 10.12 9.52 7.655 G6.85
6.00 2.00 7.82 7.32 7.76 1.06
8.00 £.00 711 6.51 7.40 6.70
10.00 5.00 6.68 6.08 MA MNA
12.00 8.00 6.42 h.B2 MNA MNA
14.00 10.00 68.25 5.65 MA MA
16.00 12.00 6.12 5.52 MA MNA
18.00 14.00 6.02 5.42 G.29 5.59
20.00 16.00 5.95 5.35 G.22 552
22.00 18.00 5.89 5.29 B.16 5.46
24.00 20,00 b.85 5.25 6,10 2.40
28.00 24.00 b.76 5.16 5.90 5.20
40,00 36.00 5.61 5. 5.84 5.14
52.00 48.00 5.43 4.43 5.73 5.03
64.00 80.00 M MA MNA M,
NOTES

-BWL is approx 4.70 migl, see note an 'T2 HDEL® for lateral effects

-The pump rate is accurate and constant +- 1%, Achieved using an orifice
plate flowmeter. The pumped vol is accurate to about +-1 %. measured
by a kent flowmeter.

4, Nemauka

WL
{mbmd)

5.30
B.77
6.37
6.87
7.32
7.53
147

MA

MA

MA

MNA
6.06
5.99
5.893
b.B7
b.67
5.51
5.50

A,



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

{continued)

SITE #4 DIGGING DATA

DIGGING STARTED
DIGGING FINISHED
TOTAL DIGGING TIME

DATUM DESCRIPTION
Top of casing

Top of wall

Munro datum (Top of slab)

DEFTH DF WELL

RECOVERY AFTER DIGGING

DATE TIME REC. TIME
{of day) {hrs)
1118 15:00 0.00
11/20 07:00 16.00
11721 07:00 40.00
11722 07:00 64.00
11/23 07:00 88.00
11/24 07:00 112.00

29-Jul-83

19-Nov-93

16.1 WEEKS

HEIGHT ABOVE GROUND LEVEL [m)

0.0
0.50
0.80

15.00 mbgl

WL activity during
{mbtee]  preceding 24hrs

15.50 dewsatering to 15m
10.65 recovery
9.07 gravel fill, Abstract 500 L
8.55 abstract 2001
7.05 abstract 200!



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

(continued)
SITE four MNemauka
TEST Expl. BH T1 MEASURED DATA DEFTH (mbagl) 14.00
DATE 08/16/93 TESTER DT PUMP SET AT 12.20
EH DATA FROM MINISTRY OF WATER RECORDS  ref:- M
NAME Nemauka WATER FIRST STRIKE (m) g
NUMBER NA MAIN STRIKE (m) MNA
GRID REF NA REST WATER LEVEL {m) 4.77
DATE DRILLED 06/15/33 BLOWING YIELD [m3/h) MA
DRILLED BY DWD Mr Chikuni CASED -
DEPTH (m) 18.00 SCREENED ——
DIAMETER ([m) 0.15 OPEN Ot 18

PUMPING DATA

PUMPING TIME (hrs 0.30

START VOL im3) NA
END WYOL. im3) M&
START WL. (mhd) 4. 77
END WL, (mbd) 11.70
BH DATUM oo

DATUM ELEV.imagl) 0.30

TEST DATA EH

T pstart T pstop WL
{min) (min) imbd)
0.00 477 .-
0.50 5.50
1.00 5.00
1.50 6.30
2.00 6.50
2.50 6.72
3.00 6.90
3.50 7.04
4.00 7.18
4.50 7.30
5.00 7.45
6.00 7.75
7.00 8.00
8.00 B.25
9.00 8.49
10.00 8.77
12.00 9.28
14.00 10,16
16.00 10.90
18.00 0.00 11.70
18.50 0.50 11.30
18.00 1 11.00
18.50 1.5 10,74
20,00 2 10.50
20.50 2.5 10.30
21.00 3 10.11

21.50 3.5 9.85

WiL
{mbgl)

4,47
B.20
5.70
8.00
6.20
6.42
6.80
6.74
5.85
7.00
7.158
7.458
7.70
7.85
g.19
8.47
8.98
9.86
10.60
11.40
11.00
10.70
10.44
10.20
10.00
.81
9.55

CALCULATED DATA

AV PUMP RATE (Ifs) 0.77
DRAWDOWN (m) 6.93
DEWATERED VOL (m3) 0.122
PUMPED VOL (m3) 0.231
'LAMDA' 0.531



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

{continued)
22.00 4 9.68 8.386
22.80 4.5 2.44 9.14
23.00 5 89.30 8.00
24.00 5] 8.11 8.81
25.00 7 8.87 8.67
28.00 8 8.80 8.50
27.00 a 8.63 8.33

28.00 10.00 8.48 B.18
30.00 12.00 8.2b 7.85
32.00 14.00 8.03 7.73
34.00 16.00 7.83 7.53
36.00 18.00 7.65 7.35
38.00 20.00 7.45 7.15
40.00 22.00 7.30 7.00
42.00 24.00 7.15 6,85
44.00 26.00 7.03 6.73
45.00 28.00 6.90 6.60
48.00 30.00 B.77 6.47
50.00 32.00 6.60 6.30
53.00 35.00 6.42 6.12
5B.00 40,00 6.14 5.B4
63.00 45.00 5.85 5.55
68.00 50.00 5.62 6.32
78.00 60.00 5.32 5.02
88,00 70.00 5.13 4.83



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

{continued)
SITE four MNemauka
TEST Expl. BH T2 MEASURED DATA DEPTH (mbgl) 14.00
DATE 06/17/33 TESTER DT PUMP SET AT 12.20
BH DATA FROM MINISTRY OF WATER RECORDS  ref;- NA
NAME Memauka WATER FIRST STRIKE (m) g
NUMEER NA MAIN STRIKE (m) MA
GRID REF NA REST WATER LEVEL (m) 4,77
DATE DRILLED 06/15/93 BLOWING YIELD {(m3/h) MA
DRILLED BY DWD Mr Chikuni CASED -
DEPTH {m) 18.00 SCREENED -
DIAMETER (mj) 0.15 OPEN Oto18
PUMPING DATA CALCULATED DATA
PUMPING TIME (hrs 1.00 AV PUMP RATE (Ifs) 0.44
START VOL (m3} NA DRAWDOWRN (m) 6.82
END VOL. (m3) MNA DEWATERED VOL {m3 0.121
START WL. (mbd) 4.78 PUMPED VOL [m3) 0.440
EMD WL, (mbd) 11.80 '‘LAMDA’ 0.274
BH DATUM toc
DATURM ELEV.(magl) 0.30
TEST DATA BH
T pstart T pstop WL WL
{min) {min) [mbd) {mbgl)
0.00 4.78 4,48
0.50 5.02 4,72
1.00 5.32 5.02
1.50 561 h.31
2,00 5.87 5.57
2.50 6.04 5.74
3.00 G.21 5.9
3.50 6.33 6.03
4.00 6.44 6.14
4.50 .55 6.25
5,00 B.85 6.35
6.00 6.85 6.55
7.00 7.02 6.72
8.00 7.13 6.83
9.00 .28 G.95
10,00 7.389 7.09
12.00 7.67 7.37
14.00 7.90 760
16.00 .11 7.81
18.00 5.29 7.99
20.00 8.49 8.19
22.00 8.70 8.40
24,00 .91 B.61
26.00 9.08 8.78
28.00 9.25 B.95
30.00 9.42 89.12

42.00 9.74 9.44



Table 3.4.6 Pumping-test

356.00
40.00
45.00
50.00
60.00
60.50
61.00
61.50
62.00
62.50
63.00
63.50
64.00
64.50
65.00
66.00
67.00
65.00
£9.00
70.00
72.00
74.00
76.00
78.00
BO.0D
B2.00
B4.00
86.00
88.00
80.00
92.00
95.00
100.00
105.00
110.00
120.00
130.00

(continued)

0
0.5

1.50
2,00
2.50
3.00
3.50

4.50
5.00
6.00
7.00
8.00

10.00
12.00
14.00
16.00
18.00
20.00
22.00
24,00
26.00

28.00 .

30.00
32.00
36.00
40.00
45.00
50.00
50.00
70.00

10.06
10.48
10.81
11.14
11.60
11.30
11.00
10.76
10.57
10.37
10.17
9.97
9.79
9.58
9.41
8.20
9.06
8.9
8.76
8.60
g2.36
8.16
7.97
7.78
7.62
7.44
7.29
7.6
7.08
B6.94
.81
6.62
6.34
6.10
5.83
B.44
£.26

data from tests completed at site 4, Nemauka

8.76
10.18
10.51
10.84
11.30
11.00
10.70
10.46
10.27
10.07

5.87

9.87

8.49

8.28

2.11

8.90

8.76

B.61

8.46

8.30

8.08

7.86

7.67

7.49

7.32

7.14

6.99

6.86

68.75

8.84

6.51

5.32

5.04

5.80

6.63

5.14

4.96



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

{continued)
SITE four
TEST ™™
DATE 05/04/94

BH DATA FROM MINISTRY OF WATER RECORDS  ref:-

MAME MNezviconde dip
NUMBER
GRID REF
DATE DRILLED 11/28/88
DEFTH (my) 44.40
DIAMETER (m) 0.15
PUMPING DATA
FUMPING TIME (hrs) 0.67
START VOL {m3) 240.870
END VOL. {m3) 241.708
START WL. (mbmd) 9.64
END WL, (mbmd) 256.10
BH DATUM tac
DATUM ELEV.(magl 0.85
TEST DATA CwW
T patart T pstop WL
imin} irmin) {mbmd)
0.00 9.64
1.00 10.89
2.00 11.32
3.00 11.56
4.00 12.21
5.00 12.69
6.00 13.10
7.00 13.45
B.00 13.85
9.00 14.09
10.00 14.19
12.00 15.08
14.00 15.76
16.00 16.50
18.00 17.14
20.00 17.72
22.00 18.64
24.00 19.05
26.00 19.74
28.00 20.33
30.00 20.74
32.00 20.80
34.00 22.00
36.00 23.00
3B8.00 23.94
40.00 0.00 2510
41.00 1.00 2253

WL
(mbgl)

B.79
10.04
10.47
10.71
11.36
11.84
12.25
12.60
13.00
13.24
13.34
14.23
14.91
16.65
16.29
16.87
17.79
18.20
18.89
13.48
19.89
20.05
21.15
2215
23.09
2425
21.68

MNemauka
MEASURED DATA  DEPTH (mbgll
TESTER DT NUMEBER OF 3m RODS

EEC159B

WATER FIRST STRIKE (m)
MAIN STRIKE (m)

REST WATER LEVEL (m]
BLOWING YIELD (m3/h)
CASED

SCREENED

OFEN

CALCULATED DATA

AV PUMP RATE (I/s) 0.43
DRAWDOWN (m) 15,45
DEWATERED VOL [m3) 0.273
PUMPED VOL (m3} 1.038
‘LAMDA 0.263

PUMFING RATE DATA

MINUTE
VoL
(L}
1 26.00
2 26.00
3 28.00
4  26.00
5 2600
6 26.00
7 26.00
8 25.00
g 26.00
10 20.00
11 25.00
12 26.00
13 26.00
14 Z28.00
15 Z7.00
16 27.00
17 26.00
18 27.00
12 28.00
20 268.00
21 29.00
22 31.00
23 26.00
24 26.00
25 27.00
28  237.00
27 26.00

25.00
B.00

MNa
NA
B.75
1.84

FUMPED AVERAG

RATE
{I/s}
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.42
0.43
0.33
0.42
0.43
0.43
0.47
0.45
0.45
0.43
0.45
0.43
0.43
0.48
0.62
0.43
0.43
0.45
0.45
0.43



Table 3.4.6 Pumping-test data from tests completed at site 4, Nemauka

[continued)
42.00 2.00 21.74 20.88 28 24.00 0.40
43.00 3.00 21.21 20.36 28 24.00 0.40
44,00 4.00 20.85 20.00 30 21.00 0.35
45.00 5.00 20.52 19.67 3 24.00 0.40
46.00 6.00 20.29 19.44 32 27.00 0.45
47.00 7.00 20.01 18.16 33 26.00 0.43
48.00 8.00 19.86 19.01 34 26.00 0.43
48.00 9.00 18.70 18.86 35 24.00 0.40
50.00 10.00 19.58 18.71 36 24.00 0.40
52.00 12.00 19.28 18.43 37 28.00 0.47
54.00 14.00 19.04 18.18 38 28.00 0.47
56.00 16.00 18.79 17.94 33 24,00 0.40
58.00 18.00 18.68 17.73 40 28.00 0.47

60.00 20.00 18.38 17.53
62.00 22.00 18.18 17.32
64.00 24,00 18.00 17.15
G6E.00 28.00 17.82 16.87
68.00 28.00 17.65 16.80
70.00 30.00 17.48 16.84
72.00 32.00 17.34 16.49
75.00 36.00 17.13 16.34
80.00 40.00 16.80 15.85
85.00 45.00 16.53 15.68
80.00 50.00 16.25 16.40
100.00 60.00 15.76 14.91
110.00 70,00 15,32 14.47
120.00 80.00 14,82 14.07
130.00 90.00 14.58 13.74
140.00  100.00 14.25 13.40
160.00 120.00 13.85 13.00
180.00  140.00 13.33 12.48
200.00 160.00 12.892 12.07
220.00 180.00 12.54 11.69
240.00  200.00 12.25 11.40
260.00 220.00 11.82 11.04
280.00 240.00 11,68 10.83
300.00 260.00 11.51 10.68
320.00 280.00 11.36 10.51
340.00  300.00 11.22 10.37
360.00  320.00 1112 10.27
380.00 34000 10.97 10,12
400.00 360,00 10.87 10,02

420.00  3B0.00 10,78 0.94
440.00 400,00 10.71 9.88
480.00 420,00 10.64 9.79

1440.00  1400.00 8.29 8.44



Table 3.4.7 Attendees at pump maintenance workshop site 4, Nemauka

" NAME REPRESENTED IN GARDEN BY:-
Muvavi (Joseph) salf
Nhubu {Nemia) salf I
|l Gonese (Calistos) wife
Chindunye (Costani) mother
i Muvavi (Frank) mother
Matimba {David) mother
Bungu (Jacob) mother
Marasha [Norman) mother
Chituni (Pedlisai) self
[ Manatasa (Sedson) wife
Kutombwa (Addmore) mother
Chafidzia (John) mother
Mangezi (Murambiwa) : mother
Poterai (Poterai) rm:rthfr_

Table 3.4.8 Communal water points in the region of collector well site 4,

Nemauka
VWater-devel Dirkes-up
o .
kit Buidar/ewner Fraal Date N oo ullh PE"?‘“'“‘ Wieter Lme
. I el demth i yiidd Ewary
time dare 1842
Iresl wear
1 [+] 0] Tinmea 4:5: B i% 753 10:50 § 13/M4/86 Excelleni Domestie [ Mo Ha
CRETITUHELY Maz. 22 mPd Caiden )
Aw, T mlid
1@ DOF) Tinarme 1987 2 282 EAG | P8R | 120496 Poce o Mo Wag
T T Av. 1.5 md
T Chipato ddykambwe | 18E7 .8 12.72 E.9 N1 Goaad oG es R
g Banji bdembwe | 1285 1.0 #84T B3 A0 G Fagr oa ez ez
" Musman Mukenbswes | 1064 1.4 .55 4.78 1302005 |' Gosd [ e Mo
12 WHEJack Warans TBEE - ) 1.7 | 13MeE Excalinng o Bo Fio
| School (5]
13 Chikwan Migiany 1aad a9.2 1.7 132088 Gand 0.6 Mo MNa
14 Pl by e Marana 1288 B 1.4 1ddas Foor o Yeu Y
1B School, CAne: Magrary 1984 0.k% Exealant 5.0 Ha Ho
Cliric €1
13 Chikgmp Chipmion 1850 = Ag Goad o ! Fea Yaz




Table 3.4.9 Details of monitored wells and boreholes at site 4, Nemauka

Catwn desctipion

Abstraodsn bm’idey)

WELL O nars Dats Depih Eimmianar I
LT e imi Imi
ey slev vkl dry
Imngli Kmemorwd| [rree [rreee
is Muaksebe 0049 «T.02 1882 158 080 200 ey
2 Muchaba @19 - 6.88 1883 4.80 .o asn L]
3 Tinarwo o488 + .78 1935 820 &.60 O g
4 Timstwo 623 + 448 1880 (K 1] 4.8t 1000 800
B Chingusma &0 + 1.BO 1881 8,60 0,84 1200 200
8 Ewscha 0.22 + 20B 1988 8.6a [-N:11 na Fa “
7 Chipatg 2.11 + 2.1 18&a7 12.72 080 1800 1l
-] B o.2a = 3,81 1883 B47 1.0 1200 1200
1
B Camam ity a.1% + 8.72 1982 B.18 0.7e nons P
16 BOE h 043 + B.53 1287 4.2 0,18
11 Comerunity 019 +1E.01 1584 (A1 144 400 +00
BH4 Expd. bh a.a4? =0, 38 19893 144 Q.18 nana Fafa
T Communiny 0,Ed g.ao sz 16.0 24




Site b - Mawadze

Site description

Geology: granulite gneiss

Location: approx. 80 km north of Chiredzi Research Station,
T km NNE of Vudzi Primary School on the main Zaka
road.

Access: -

Annual rainfall: 820 mm

Exploratory drilling

Drilling: BGS contract driller

No. of exploratory holes: 2

Comments: a six inch hole, bh3, was drilled 5 m from exploratory

hole bh2 and tested. The collector well was
subsequently dug at bh2.

Specific construction details

Foreman: Timothy Chiunye
Depth of well shaft: 13 m

Time to dig shaft: 12 weeks

No. of laterals: =

Length of laterals: 14, 16, 28, 30 m
Comments: - :

A soakaway gully {0.3m wide, 0.1m deep) was dug on two sides of the slab to
collect wastewater and a further gully dug to drain the waste water away down
slope. These trenches were lined with concrete so they could be kept clean. This
soakaway has proved difficult to keep clean, the community intends to replace it
with a French drain style soakaway.

Monitoring of well performance

Mr Mawadze is to change the chart and read the meters at 0600 every Sunday
morning. He will also dip the DDF well, piezometer bh3, Vudzi School borehole and
measure daily rainfall.
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not necessary

Figure 3.5.2 Detail showing location of exploratory boreholes

SITE 6: MAWADZE

GARDEN

Refer to Table 3.5.4 for lateral drilling logs
(Show of water:- dry, v.poor, poor, goed, v.good)
wei1 Exploratory boreholes {Ref. Table 3.5.2)

10m

H

.

Figure 3.5.3 Map of vicinity of collector well showina direction of |aterals
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Figure 3.5.4 Collector well and headworks construction, site b, Mawadza



Table 3.5.1 Diary of activities at site 5, Mawadze

Aativity Complation Farsanne! Eguipmant Materials Used
date Ragquired Required
[duration)
16111193 hydrogeclogist | 2ir rig and diesel 77 Il
1t days) driller mesoclated drll bits  T?
1 lnbourer equipmant
drill thres 2311183 hydrogealogist afr g and diesel 1004
explaratary holas {4 daysl drller asgnciated dnll bite 77
1 labourer B pment
Pumptest BH3 11112/83 Ptest enginesr Fumg amnd painol 20
[four testel 4 deys) site asskstont arsociated ||
aquil pre nt
dig well chaft to 11/03/94 sonetrsction COrmphessar comEnt
13m, backiill with 183 daysl B nagar pummp + hases 28bags
gravel, concrete in gite Toreman winch + hoses bricks 200
sanitary seal, builld B [abourers wirg rape rvar sand dcum
and plaster head gantry 19mm gravel
weall kibbla 10gum
personnel {rame diaselicomp) 2000
4 200 drums steed caslng  13m
2 picks Jh points 3
2 wheelbarrows pump rubbers 2
4 shovels hydraulic oil 18
& halmats anglna ol Bl
2 aar protections gumbaats Bprs
Jackhammar paraliin 1=
comant mixar oos Ekg
ahifting spanner pumg Tliting 1
2Tmm spanmner
tanch
fareman’s tent
feréman‘s bed
foreman’s stove
II lataral drilling 10/ 5S driller Rir g and disgel 1400
{four laterals) 15 days} crane cperator assgciated
1 labaurer aqub Rt
complata T4/0484 canstruction formwork bricks 100
headworks, wall (8 days) ManEger lawvagl cemant Shags
COVEM, walsr tank, #ite Toreman trowal pandl gravel Tcum
®0akaway, ganiry & labourers weheelbarrmw purnp mountings 2
camant mixar handlas L
rmeinforcing  Bogm
Smem galy pipe
18m
Edmm elbows 2
S50mm nipples 2
pump test collactar 20004584 PGSt &nginegs pump and petral 300
wedl LB dayst site assistant pEsnciated
Dalor: [aterals x 2 eguipment
after latorals « 2




Table 3.5.1 Diary of activities at site 5, Mawadze (continued)

Activity Complation dale Parsonne Equiprnent Matarals Used
Iduration] Fequired requirad
install bushpumps with 22104784 Instructor thread cutter 50mm galv plpe 25m
communily ns part of 11 day) tramélator for E0mm pipe EOmm nipples 8
pump malntetiance 8 local poopla and 19mm pump cylindar 2
workehop rads 17mm rods 26m
typa B bushpump 2
handles 2
18" plpa wraneh 2
107 shiter 1

15mim rapa 0m
27 plpa clamp 1
27 lifting plug 1
pump manuesl 1

Inctall moniteing for 19/04195 ptest enginear e wil bricks 100
eollector well, Vudzl 2 daysh foreman recarder cerment Bbags
school borahole, DOF manitor man 2 water munra box 1
traktional well and meigrs padiock 1
plazometer "bhd B0mm galv pipe Gm

BOmm slbews B
Emem unfonjoint 2
w.level dipper 1
natabaok 1
pan 2
raingauge 1

erect gardan fence and 29/04/94 cansiruction camant mizer cemnt 20bags
hang gate 1= daye] maagar 2 wheal steel pogte 13
slte foreman bamaws wleel stays 10
20 laaal 4 shawvels #leel ctandarde 35
people 2 picks gate 1
wilra girainer dismand mesh 1048
electric drill barbed wire BOkg
18men ddll bit 13Gge wire  BOkg
panaratar 14Gge wire  Glkg

NOTES

1 Al tasks required & driver with ready access 10 a landrover snd 1win axla [2m2] traller.
wahicle running costs am not neleded in this 1ablg.

2 Gonstruction manager, pumptest englnesr and ingtrustar can b dane by ane person,

3 Equipmant required for pumg testing is detailed in a sopasate regart The mpson (1994).

% The constructian maneger required a camprahangive et of paneral toole for all 1asks,

§ The gite forsmad required a small set of tocls for maintanance snd siending o minos

breakdowns,

—_—



Table 3.5.2 Drilling logs of exploratory boreholes at site 5, Mawadze

EXFLORATORY DRILLING AT MAWADZE [COLLECTOR WELL BITE B)

Explaratory borshole BH1 Exploratary borehole BHZ Explaratory borahole BEH2
Deillad 16/11/83 Drilled 16/11/83 Dirilladd 23/11/83
BGS Fght air rig BGS light alr dg BOGE light afr Ag
diameter = 100mm, depth=8m diameter = 100mm, depth=11m diamater = 150mm, depth = 34m
first stike = MNA first stdike = Em firat atrke =4.6m
el T6/11/93) = 3. 70m
HNote:- Drilled with 0,78m rods, the descdption |s for eash rod, Penatration ie given in min/m for each rod whan
using the drag bt or air hammer dilling [DHHL _
Rod Fenetration Commant Fenatration Cammant FPenetration Commant
Numb rata(rrinjm) rate(min/m] eate [ mindm)
Br
]
1 1.33 clay 2.66 wiaathered 1.33 waathersd
2 4,00 clay 2.66 westhered 2,68 wiaathersd
3 4.00 clay 2.68 waathensd 2.66 wanthered
i 2.68 wentharad 2.68 wiegThered 2.66 waathersd
-1 Z2.66 wenthered 2,66 weathared 2.66 weatharad
B Z.66 wieathered 2,66 wenthered 2,68 wantharad
7 2.66 waathered 266 weatherod 2,66 weathered
-] 4.00 weathered 266 weathered 2,66 wzathared
8 DHH 2.33 hardfsaft Z.66 wioatherad 2.66 wiaatharad
10 DHH 8.33 bandad 2.68 weathered 2,868 waathered
11 DHH 20,00 Landed DHH B33 weatherad 2,66 weatherod
12 DHH 5.33 weatharad ODHH B.33 hardisoft
13 L DHH B.33 wizatherad DHH B.33 banded
14 OHH 5.33 woatharad DHHE B.&65 banded
165 DHH B.65 banded
16 _ DHH 8.00 bandad
17 DHH 2.3% banded
18 DHH 10.668 banded
18 OHH 10.66 banded
20 DHH &.86 banded
21 DHH 12,00 banded
22 DHH #.,33 bandad
23 DHH 8.00 banded
24 DHH 4.00 bandad
25 DHH 3.00 bandad
26 DHH 10.E6 bandad
27 DHH 4.00 bandad
28 DHH 4.00 banded
- DHH B.33 Banded
=0 DHH 12.00 banded
31 DHH 10,66 banded
v DHH &.66 bandad
= EHZ cont. _ = DHH &.66 banded
34 _ Panatmtion DHH 10.66 bandad
ag 5 = = = DHH 6.66 banded
36 Fod Mumber DHH 13,33 Comnant DHH 9,33 bandad
a7 DHH 13.33 s DHH 92,33 banded
38 e DHH 10.66 _ ODHH 9.33 bandad
as 41 DHH 21.23 bamded DiHH 1068 bandead
40 Az OHH 24.00 softer DHAM 12,00 banded
43 F0fTer
d4 softaf
45 solior




Table 3.5.3 Geological descriptions of collector well digging samples, site 5,

Mawadze.

MAWADZE |SITE FIVE)
CEOLOGICAL DESCRIFTION OF DIGEING SAMPLES FROM THE COLLECTOR WELL

DEPTH Description
lm)
0ta 9 Pale grey lumps of clayey soil with sand graineg of quariz and some few small fragments [sand slze) of famp-
magne=ian minaraks.
Tta 2 Very pale grey, roundad iumps of weathered reck, sandy feal. clay matedal and sand graine of quarts
\ adhedng to surfaces, lron staining-
1
| 2103 Angular pieces of weatherad, banded rock. Iron stalning and some plnk end black on joint faces. Very thin
bands plcked out by biack minemals. Some fragments much harder, with bright pink feldspars, quarts, black
| minaral [not biotite, maybe homblende). Mo clay.
w4 Angular pisces of weathared gnelss, some massively eryetaliine. Bandod, pale, quartzite-Jike rock in large
angular pieces. Some reddish-brown iron stalning on joimt faces, few dark minerals in the ook Biself, Mo
clay.
4ta b Apnguler plecas of weatharad, bandad gneiss, showlng planty of lron staining, Fragments soft to hard, but
ergmils In hand. Some fragments contain plenty of pink feldepars, alang with quartz and weatherdng biotita.
Bto B Angular fragments of weathered goeiss, some strongly banded and more waathared. fron-stained and saft,
others quariz-rich, harder and paler.
Bto 7 Wery soft, crumbfing fragments of highly weathered rook costed with clay and slit.
Tio 8 Lumps of weathared gnelss, pale, quartz and feldspar dch, costed with grey silty and clayey mattar.
Bio S Small, angular pieces up 1o 10 mem of soft and hard, banded pale gneiss. Hard picces am quariz-dch, but
contzining brownish, iron-stained minerals. Some of the angular pioces containing pink feldspars.
Sto 10 Angular pleces of weathered gneiss, the more gquartz-iich ones bigger and hardar, coated with grey-buff clay,
it and sand.
10 to 11 Anguler fragments of lman-stained westhared greiss, less fines coating the fragmants.
w1l Angular fragments af gneiss, iren staining penstrates slong miner joint and fracture surfaces. Some pink
faldapars,
|
121w 13 Frosher, smaller anguiar pieses of goeiss, Same coating of fires, lron stained. Same FeECES

with pink faldspar, aspaclally close to joint facaes.




Table 3.5.4 Lateral drilling logs from site 5, Mawadze

—_—
MAWADZE (SITE FIVEI COLLECTOR WELL LATERAL DRILLING LOGS
LATERAL 1 LATERAL 2 LATERAL 3 LATERAL 4
DRILLER F.Rastall P_Rastall P Rastall P.Ragtall
DIRECTION west south aast narth |
ELEVATION -5 degraes -6 degrees -5 degreas -5 degreas
LENGTH 40rads, I0m 18rods, 14m B8rode, 28.Em 22rods, 16.6m
COMPLETED Bydfad B/4/85 Bl a4 1004/94
WATER FLOW wery good vary gaod very good 7y |
AOD NUMEER COMMENT COMMENT COMMENT COMMENT
{0.7Em roda|
k] hard gneiss lard weatharad hard
2 hiard grsiss hard banded with clay hard
] hard gneics wieathered " hard
5 hard gneizs weatharad = hard
B hard gnaiss weathered x clay
[] hard gneies wiathersd b wanthersd
7 hard gnelss weathered 3 weatherod
B hard gnales clay 7 wastherad
g bard greice clay % wanthared
1d hard gnolss clay - weathered
11 hard goelss clay - wantharsd
12 hard gheiss clay = wanthered
Il 13 hard gneiss clay = waatherad
14 hard gnaias clay T waatharad
15 hard gneiss clay = weatherod
16 hard graizs clay - weaatherad
17 hard grales clay 1 woenthenad
18 hard giedss clay 5 hard
18 hard gneiss clay hard
| 0 hard gneiss 3 hard
21 clay band b hard
2 wisatherad i hard
i3 hardisaft -
249 wrrathorad i
25 banded 5
24 banded -
27 bandad i
28 bandod b
29 banded =
] banded "
Iy | bandad =
32 banded k.
a3 banded -
34 bandad x)
35 bamded "
36 bhanded =
ar banded hard
I8 bandad
] bandad
43 bandad




Table 3.5.5 Pumping-tests performed at site 5, Mawadze

WELL DESCRIFTION
TEST DATE DESCRIPTION
Na

1 031894 CWTILDBEL
O317/84 OWTIHDEL
CA/20/88  CWTILDAL
G41B/AL CWTAHDAL

]

WELL DESCRIFTION,

TEST DATE  DESCRIFTION

He
T 11/23/83 5STEPDD (TD = 14504
2 120883 CONST @ (Th=33m|
3 1210083 CONST Q MD =338
4 1311/84 CONST Q (TR =33M]

WELL DESCRIFTION

TEST
Me

DATE DESCRIPTION

1 GEM2Sd T1USING BUSHPUSEP

WELL GESCRIPTION

TEST DATE DESCRIPTION

He

1 oarnses T

COLLECTOR WELL
TEST PUMP PUMP  PST&RT PETOR RWL
BY  RATE TRAE WL WL ESTM,
s} [ring kg Imisgl) mbgll
DTS 1.00 00 4.07 TIE <407
oTme 2.86 18 E.18 11.84 =407
DTS .00 o0 473 7.2 «4.73
ot 182 180 488 883 <473
BHY (EXBLORATORY EH)
TEET  FUMF PSP PETAAT PETO® HWL
BY  RATE TIME WL WL EETH.,
Tl {mmira Fribgll Imbgi} imbgl)
DT/AT MNOTE®* HOTE® 3E0 8.BE <3E0
DTIAT 0.4t aoo 3432 TA5 <332
CTIAT 0.8 140 3.3 2708 <334
DT/AT 0.82 BOD 3.3d 2882 <%.34
OOF BH WURT SCHOOL
TEST PUMP PUMPE  PETART PSTER L
a2y RATE TiME WL WL ESTHA.
s Treiiea| bl nbgl bl
oT 0.27 F ] 1761 2347 <17
OOF HAND DUG WELL
TEST PUMP Punm PETART FETO® AL
By RATE TIME Wi WL ESThA
flie| il fenbgll imiben imbgil
QT 1.00 1ED 4.1 14.30 £4.33

REC.
TIME
[milnj

COMMENTS

1020 RATE+-1%,
2700 RATE+-3%,
1080 RATE «-3%, SMILAR AWML TO T1
2700 RATE +-3%, SIMILAR AWL TO T2

REC.
TIME
minil

COMMEMTS

a0 * JLMOMOMING, 21037081 e
400 RATE+-10%

407 RATE+-10%
1083 RATE+-¥0% BEST TEST

COMMENTS

1300 GOOD TEST

TIME COMMENTS

[rein |

M3 cood TesT



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze

SITE FIVE LARGE DiA WELL LOW DISCH BEFORE LATERALS (16/3/94)

PUMPING DATA CALCULATED DATA
SITE five AV PUMP BATE (I/s) 1.01
DATE 16/3/94 DRAWDOWN (m) 3.69
TEST Idbil DEWATERED VOL (m3) 12.781
TESTER dtite PUMPFED VOL (m3) 18.161
PUMPING TIME (hrs} 5.00 "LAMDA" 0.70
START VOL (m3} 19.305
END VOL. {m3) 37.466
START WL. (mbmd) 4.66
EMD WL. (mbmd) 8.35
ORIFICE DIA ({mm) 19.00
PRESS. DIFF (m) 1.30
CW DATUM munro
DATUM ELEV. {magl) 0.59
BH DATUM toc
DATUM ELEV.{magl) 0.62
COLLECTOR WELL DATA PIEZO DATA
T pstart T pstop WL WL WL WL
{hrs) {hrg) {mbmd}  (mbgl) imbmd]  {mbgl)
0.00 4,66 4,07 3.73 341
1.00 5.486 4 .87 3.82 3.20
2.00 B.13 5.54 3.6 3.33
3.00 .89 6.30 4.15 3.53
4.00 7.59 7.00 4.33 3.7
5.00 0.00 B8.35 1.76 4.48 3.86
G6.00 1.00 B8.05 7.46 4,863 4.01
7.00 2,00 7.86 1.27 4.70 4.08
8.00 3.00 7.65 7.06 4.71 4.09
9.00 4,00 7.45 6.86 4.71 4.09
10.00 5.00 7.25 6.66 4.71 4.09
12.00 7.00 G.90 6.31 M.A, M
14.00 9.00 6.65 6.06 M, NA
16.00 11.00 G.42 5.83 M Ma
18.00 13.00 .20 5.61 MA MA
20.00 15.00 6.05 5.46 MNA N,
22.00 17.00 5.84 5.30 4.43 3,
NOTES

-The BH (dia 0.15m) was 15M from the well (dia 2.10m)

-The gl at the bh was about 1.2m lower than the gl at the well
-Full recovery was not possible as the high disch test followed.
-Frior 1o pumping the wi was still recovering &t 0.10m in 24 hrs
this was considered as near enough to rwil.



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
(continued)

SITE FIVE LARGE DIA WELL HIGH DISCH BEFORE LATERALS (17/3/94)

PUMPING DATA CALCULATED DATA
SITE five AV PUMP RATE (I/s) 2,65
XATE 17/3/84 DRAWDOWN (m) 6.48
TEST hdbi DEWATERED VOL (m3) 22.376
TESTER dtftc PUMPED YOL (m3) 2B.608
PUMPING TIME (hrs) 3.00 LAMDA' 0.78
START VOL (m3) 37.468
END VOL. {m3) 66.076
START WL. {mbmd) b.77
END WL. {mbmd) 12.23
ORIFICE DIA (mm) 31.00
FRESS. DIFF (m) 0.71
CW DATUM munro
DATUM ELEV. (magl 0.59
BH DATUM toc
DATUM ELEV.{magl} 0.62
RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop wL Wil WL WL
ihrs} ihrs) (mbmd)  [(mbgl (mbmd) [mbgl}
0.00 5.77 5.18 4.37 3.75
1.00 8.00 7.41 4,48 3.87
2.00 10.10 89.51 4.77 4,15
3.00 0.00 12.23 11.64 5.05 4,43
4.00 1.00 11.81 11.22 £.22 4,60
5.00 2.00 11.38 10.77 5.32 4.70
G.00 3.00 10.898 10.38 5h.36 4.74
7.00 4.00 10.68 10.09 .38 4.77
8.00 £5.00 10.40 2.81 5.40 4,78
9.00 6.00 10,12 9.53 5.43 4.81
10.00 7.00 8.82 9.23 5.39 4,77
12.00 89.00 8.22 B2.683 5.38 4.77
14.00 11.00 8.78 8.19 MA M
16.00 13.00 8.38 F.79 M A, MA,
18.00 16.00 7.94 7.35 M A MA,
20.00 17.00 7.68 7.08 5.18 4.b6
22.00 18.00 71.39 6.80 5.09 4.47
24 .00 21.00 7.20 6.61 5.02 4.40
28.00 25.00 6.80 6.21 4.80 &4.28
32.00 29.00 6.50 5.91 4,749 417
36.00 33.00 6.30 5.7 4.67 4.05
40.00 37.00 G6.14 5.55 M MNA
44,00 41.00 .03 5.44 4.54 3.92
45.00 45.00 5.85 .35 4.45% 3.83
NOTES

-The BH (dia 0.15m) was 15M from the well (dia 2.10m]

-The gl at the bh was about 1.2m lower than the gl at the well
-When pumping started well was not at rwl, Rwl is apprax. 4 mbal,
pumping for this test started before full recovery from the low disch.
test performad the day before. This needs to be adjusted for,



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
(continued)

SITE FIVE LARGE DIA WELL LOW DISCH AFTER LATERALS (20/4/94)

PUMPING DATA CALCULATED DATA
SITE five AW PUMPF RATE (I/s) 1.00
DATE 04/20/94 DRAWDOWN (m] 2.54
TEST Idbl DEWATERED VOL (m3) 8.798
TESTER dtftc PUMPED VOL (m3) 17.880
PUMPING TIME (hrs 5.00 ‘LAMDA’ 0.49
START VOL (m3) 150,965
EMD VOL. (m3) 168.9568
START WL. {(mbmd) B5.32
END WL. (mbmd) 7.86
QORIFICE DIA (mm) 18.00
FRESS. DIFF (m) 1.30
CW DATUM munro
DATUM ELEV. {magl 0.59
EH DATUM toc
DATUM ELEV.(magl) 0.62
RECOVERY DATA CW RECOVERY DATA BH
T pstart T pstop WL WL WL WL
{hrs) {hrs) {mbmd) {mbgl} {mbmd) (mbgl
0.00 5.32 4.73 4.20 3.58
1.00 6.05 2.46 4.37 3.75
2.00 €.50 5.01 4.80 3.98
3.00 7.09 6.60 4,85 4.23
4,00 7.50 6.91 5.07 4.45
5.00 0.00 7.86 7.27 5.50 4.88
6.00 1.00 7.40 6.81 5.36 4.74
7.00 2.00 7.10 6.51 5.33 4.71
8.00 3.00 6.84 6.25 5.24 4.62
9.00 4.00 6.62 £.03 5,20 4,58
10.00 5.00 6.47 5.88 A Ma
12.00 7.00 8.28 5.67 MA WY
14.00 9.00 5.09 5.50 M A Ma
16.00 11.00 5.95 5.37 MA A
18.00 13.00 5.88 5.29 4.70 4.08
20.00 15.00 5.82 .23 MA A
22.00 17.00 5.76 B.17 MA )
24.00 19.00 5.71 h.12 453 3,
30.00 26.00 5.60 5.0 4.43 3.81
36.00 31.00 5.48 4.89 MA M,
MNOTES

-The BH (dia 0.15m) was 15M from the well (dia 2.10m)
-The gl at the bh was about 1.2m lower than the gl at the well
-Full recovery was not possible as the high disch test followed.



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
(continued)

SITE FIVE LARGE DIA WELL HIGH DISCH AFTER LATERALS (15/4/94)

FUMPING DATA CALCULATED DATA
SITE five AV PUMP RATE (I/s) 2.62
DATE 15/4/94 DRAWDOWN (m) 4.97
TEST HDAL DEWATERED VOL (m3) 17.214
TESTER dt/tc PUMPED VOL (m3) 28.270
PUMPING TIME (hrs) 3.00 "LAMDA" 0.61
START VOL (m3) 122,698
END VOL. {m3) 150.966
START WL. (mbmd) 5.55
END WL. {mbmd) 10.52
ORIFICE DIA (mm) 31.00
PRESS. DIFF (m) Q.71
CW DATUM munro
DATUM ELEV. {magl} 0.59
BH DATUM toc
DATUM ELEU.{magH 0.62
COLLECTOR WELL DATA FIEZO DATA
T pstart T pstop WL Wi WL WL
{hrs) {hrs) (mbmd)  {mbgl (mbmd) imbagl)
0.00 5.55 4.96 4.42 3.80
1.00 7.56 6.497 4.83 4,21
2.00 9.13 8.54 5.41 4,79
3.00 0.00 1052 8,93 6.00 E.38
4,00 1.00 9.03 8.44 9.53 a8,
5.00 2.00 8.57 7.88 8.94 9.32
6.00 3.00 8.11 7.82 9.61 8.99
7.00 400 7.78 7.19 MA MNA
8.00 5.00 7.52 5.93 MA MA
9.00 6.00 7.29 6.70 M MNA
10.00 7.00 7.06 6.47 A M,
12.00 Q.00 6.77 G.18 M Ma,
14,00 11.00 6.55 5.96 M MNA
16.00 13.00 B8.37 .78 6.52 5.90
18.00 15.00 6.24 5.65 5.27 5.75
20.00 17.00 6.15 5.56 6.26 5.64
22.00 19.00 6.07 5.48 6.17 E.BE
24.00 21.00 6.01 5.42 MA, MA,
28.00 25.00 5.80 531 5.96 5.34
32.00 29.00 h.83 5,24 A Mo,
36.00 33.00 5,768 5.17 My M,
40.00 37.00 571 512 MNA M
44 00 47.00 B.BB 5.07 £.68 5.08
48,00 45.00 5.62 5.03 MA A
NOTES

-The BH (dia 0.15m)} was 15M from the well {dia 2.10m)

-The gl at the bh was about 1.2m lower than the gl at the well
-When pumping started weall not at rel. Rwlis approx, 4 mbgl.
pumping started before full recovery from tha low disch,

test performed the day before.



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
{continued)

LOCATION MAWADZE BH3

TEST DATE 23/11/93

TOTAL DEPTH  14.5M

FUMF SET AT 12.0M

PUMPING RATE :- 1ST RATE = 0.21l/s, 2ND = 0.37V/s, 3RD = 0.61]

EC:= 559uS/M
DATUM :- GROUND LEVEL
TESTER :- D.THOMPSON
Tpstart Trate WL DD rate

{min) {min) {m) {m) Iis)

0.00 0.00 3.b8 0.00 0.21
1.00 1.00 4.10 0.52 .
2.00 2.00 4.36 0.78 0.21
3.00 3.00 4.48 0.30 0.21
4.00 4.00 4.56 0.98 0.21
5.00 5.00 4.61 1.03 0.21
6.00 6.00 4.65 1.07 0.21
7.00 7.00 4,68 1.10 0.21

3.00 8.00 4.69 1.17 0.21

8.00 9.00 4.69 1.11 0.21
10.00 10.00 4,70 1.12 0.21
12.00 12.00 4.71 1.13 0.21
14.00 14,00 4,72 1.14 0.21
16.00 16.00 4.74 1.16 0.21
13.00 18.00 4.89 1.31 0.21
20,00 20.00 4.95 1.37 0.21
22.00 22.00 5.00 1.42 0.21
24.00 24.00 5.03 1.45 0.21

25.00 1.00 5.37 1.79 0.37
26.00 2.00 5.63 2.05 0.37
27.00 3.00 5.75 217 0.37
28.00 4.00 5.63 2.3 0.37
28.00 5.00 MA NA 0.37
30.00 B.00 6.07 2.49 0.37
31.00 1.00 6.16 2.58 0.37
32.00 8.00 B8.25 2.87 0.37
33.00 8.00 6.33 2,75 0.37
34.00 10.00 6.35 2.81 0.37
36.00 12,00 6.51 2.83 0.37
38.00 14.00 6.57 2.98 0.37
40.00 16.00 6.64 3.06 0.37
42.00 18.00 6.68 3.10 0.37
44.00 20.00 B.73 3.15 0.37
46.00 22.00 8.79 3.21 0.37
48.00 24.00 6.84 3.28 0.37
50.00 26.00 5.89 3.3 0.37
52.00 28.00 6.92 3.24 0.37
24.00 30.00 6.86 3.38 0.37
26.00 32.00 7.00 3.42 0.37
59.00 35.00 7.06 3.48 0.37
50.00 1.00 7.47 3.82 0.481
61.00 2.00 7.76 4.18 0.61



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
{continued)

62.00 3.00 £.00 4.42 0.61
63.00 4.00 8.22 4.64 0.61
64.00 5.00 E.39 4.81 0.61
65.00 G6.00 B.BE 4.898 0.81
66.00 7.00 8.68 510 0.61
67.00 8.00 8.79 5.21 0.61
68.00 85.00 8.90 .32 0.61
69.00 10.00 9.00 5.42 0.61
71.00 12.00 9.28 6.71 0.681
73.00 14.00 9.49 5.91 0.51
75.00 16.00 8.88 6.00 0.61
77.00 18.00 9.82 6.04 0.61
79.00 20.00 9.67 6.09 0.61
B81.00 22.00 9.72 6.14 0.61
83.00 24.00 9.77 6.19 0.61
85.00 26.00 8.81 6.23 0.61
87.00 28.00 9.88 6.30 0.61
83.00 30.00 9.94 6.26 0.61
91.00 32.00 9,95 6.38 0.61
83.00 24.00 g.98 6.40 0.61
94,00 1.00 9.00 5.42 0.00
95.00 2,00 8.41 4.83 0.00
96.00 3.00 7.81 4.23 0.00
97.00 4.00 7.21 3.63 0.00
98.00 h.00 6.76 3.18 0.00
99.00 6.00 6.39 2.81 0.00
100.00 7.00 6.10 2.52 0.00
101.00 8.00 5.83 2.3 0.00
102.00 9.00 5.70 212 0.00
103.00 10.00 5.54 1.96 0.00
105.00 12.00 5.22 1.64 0.00
107.00 14.00 5.00 1.42 0.00
109.00 16.00 4.83 1.25 0.00
111.00 18.00 4,72 1.14 0.00
113.00 20,00 4.62 1.04 0.00
115.00 22.00 4,55 0.97 0.00
117.00 24.00 4.48 0.91 0.00
119,00 26.00 4.44 0.86 0.00
121.00 28.00 4.39 0.81 0.00
123.00 30.00 4.35 .77 0.00
125.00 32.00 4.31 0.73 0.00
128.00  35.00 4.27 0.69 0.00
133.00  40.00 4.20 0.62 0.00



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
(continued)

LOCATION site B WELL NMUMBER bh3
TEST DATE 9/12/93 WELL DIA. {m} 0.15
TEST PERFORMED BY D and A Thompson TOTAL DEPTH {m) 33.00
Av.FUMP RATE (I/5) 0.407 SCREENED
DATUM DESCRIPTION toc CASED
DATUM ELEVN (magl) 0.05 OPEM
EC (microS/cm) PUMP SET AT im) 32
local time  Tpstart Tpstop WL WL Do
{min} (min) {mbd] {mbgh (mi
06:18 0.00 3.32 3.27 0.00
06:19 1.00 3.95 3.80 0.63
06:20 2.00 4,32 4.27 1.00
06:21 3.00 4.53 4.48 1.1
06:22 4.00 4,75 4,70 1.43
06:23 b.00 4.94 4.89 1.62
06:24 6.00 5.16 5.11 1.84
0B6:25 7.00 5.33 5.34 2.07
06:26 8.00 5.51 5.46 2.19
06:27 9.00 5.60 5.55 2.28
06:28 10.00 5.68 5.63 2.36
06:30 12.00 5.75 5.70 2.43
06:32 14.00 8.74 5.69 2.42
08:34 16.00 b.74 5.69 2.43
06:36 18.00 5.73 5.68 2.4
08:38 20.00 5.70 5.65 2.38
06:40 22.00 B.72 5.67 2.40
06:42 24.00 5.79 5.74 2.47
06:44 26.00 5.84 5.79 2.52
0646 28.00 5.87 .82 255
06:48 30.00 5,496 5.91 2,64
06:50 32.00 6.12 6.07 2.80
06:53 35.00 68.27 6.22 2.95
06:58 40,00 6.29 6.24 2.97
07:03 45,00 G.27 G.22 2.95
07:08 50.00 6.30 6.75 2.98
07:18 60.00 6.37 6.32 3.05
07:28 70.00 B.43 6.38 311
07:38 B80.00 £6.57 6.52 3.2b
07:48 80.00 B.64 6.59 3.32
07:58 100.00 6.68 6.63 3.36
0818 120.00 6.74 .69 3.42
08:38 140,00 6.80 6.75 3.48
0B:58 160.00 7.10 7.05 3.78
09:18 180.00 7.17 712 3.8%
09:38 200.00 7.22 77 3.90
09:58 220.00 §.23 7.18 3.9
10:18 240.00 7.29 7.24 3.97
10:38 260.00 1.3k 7.30 4.03
10:58 280.00 7.40 7.35 4.08

11:18 300,00
11:19 301.00
11:20 302 .00
11:21 303.00

7.45 740 4.13
6.88 6.83 3.58
6.48 5.43 3.16
6.14 5,08 2.82

LY 3 = D



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadza
{continued)

11:22 304.00 4 5.92 b.87 2.60
11:23 305.00 5 b.73 b.68 2.41
11:24 306.00 6 b.BB 5.51 2,24
11:25 307.00 7 5.40 5.35 2.08
11:26 308.00 g 5.26 5.21 1.84
11:27 308.00 9 6.15 5.10 1.83

11:28 310.00 10 5.05 5.00 1.73
11:30 312.00 12 4.92 4.87 1.60
11:32 314.00 14 4.83 4.78 1.51
11:34 316.00 16 4.785 4.70 1.43
11:386 318.00 18 4,69 4.64 1.37
11:38 320.00 20 4.64 4,00 1.32
11:40 322.00 22 4.60 455 1.28
11:42 324.00 24 4.67 4.52 1.25
11:44 326.00 26 4.54 4.49 1.22
11:46 328.00 28 4.51 4.46 1.18
11:48 330.00 30 4.48 4.43 1.18
11:50 332.00 32 4.46 4.47 1.14
11:63 335.00 35 4.42 4.37 1.10
11:58 340.00 40 4,38 4.33 1.06
12:03 345.00 4h 4.34 4.29 1.02
12:08 350.00 B0 4.30 4.25 0.88
12:18 360.00 60 4.24 4.13 0.82
12:28 370.00 70 4.19 4.14 0.87
12:38 380.00 80 4.15 4.10 0.83
12:48 380.00 80 4.12 4.07 0.80
12:58 400.00 100 4.07 4.02 0.78
13:18 420.00 120 4.02 3.97 0.70
13:38 440,00 140 3.97 3.82 0.65
13:58 460.00 160 3.94 3.89 0.62

14:18 480.00 180 3.90 3.85 0.58
14:38 8500.00 200 3.87 3.82 0.55
14:58 520.00 220 3.84 3.78 0.52

15:18 540.00 240 3.82 .77 0.50
16:38 560.00 280 3.80 3.75 0.48
15:58 580.00 280 3.78 3.73 0.46
16:18 600.00 300 3.76 3.71 0.44
16:38 620.00 320 3.75 3.70 0.43
17:08 650.00 350 3.72 3.67 0.40

17:68 700.00 400 3.69 3.64 0.37
05:30 1392.00 1092 3.38 3.33 0.08

MNOTES

Rain between 17:50 and 05:30, did not run into barehola directly but may
have had an effect on recovery.

Rate was not const (0.37 - 0.45) due 1o method of measurement/adjustment
Anomolies at 20 mins and 35 mins. are prob. due to rate adjustmant,



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze

{continued)
LOCATION site b (test?) WELL NUMBER bhZ obs. piezo
TEST DATE 9/12/93 WELL DIA. (m] 0.05
TEST PERFORMED BY D and A Thompson TOTAL DEPTH {m)
Av.PUMP RATE (l/s) DIST. FROM BH3im 5.00
DATUM DESCRIPTION toc
DATUM ELEVN (magl) 0
elev of gl at bh2{obs) from bhsipumped) (m) -1.00
EC (microS/cm)
local time  Tpstart  Tpstop WL WL Do
{min} {min) {mbd) {mbgl) {m)
0.2625 4] 3.42 3.42 0.00
0.263194 1 3.45 3.45 .03
0.263889 2 3.46 3.46 0.04
0.284583 3 3.58 3.58 0.18
0.265278 4 3.62 3.62 0.20
0.265972 5 3.7 3.7 0.28
0.266667 6 3.77 3.77 0.35
0.267361 7 3.82 3.82 0.40
0.268056 B 3.89 3.89 0.47
0.26875 g 3.95 3.85 0.53
0.269444 10 4.03 4,03 0.61
0.270833 12 4.13 4.13 0.71
0.272222 14 4.21 4.21 0.79
0.273611 16 4,25 4.25 0.83
0.275 18 4.3 4.3 0.88
0.276389 20 4.35 4.35 0.93
0.277778 22 4.37 4.37 0.95
0.279167 24 4.4 4.4 0.98
0.280556 26 4.44 4. .44 1.02
0.281944 28 4,478 4,475 1.06
0.283333 30 4.51 4.51 1.09
0.284722 32 4.55 4.55 1.13
0.2868086 35 4,62 4.62 1.20
0.290278 40 4,728 4.725 1.231
0.29375 45 4,78 4,78 1.36
0.297222 18] 4.83 4,83 1.1
0.304167 60 4,815 4,915 1.50
0311111 70 4.99 4.399 1.57
0.318056 a0 5.0585 5.055 1.64
0.328 =ln} 5,125 5.128 1.71
0.331944 100 B.18 5.18 1.76
0.345833 120 5.25 5.28 1.83
0.368722 140 5.21 5.31 1.89
0.373611 1680 5.4 5.4 1.98
0.3875 180 5.47 .47 2,08
0.401389 200 5.62 5.52 2.10
0.415278 220 5.55 5.65 2.13
0.4291867 240 5.58 5.58 2.186
0.44305%8 260 5.61 5.61 2.19
0.456944 280 5.64 5.64 P )
0.470833 300 0 567 5.67 2.25
0.471628 a0 1 5.67 5.67 2.28

0.472233 302 2 h.Bh 5.65 2.23



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze

{continued)

0.472917 303 3 h.63 5.63 2.1
0.473611 304 4 5.585 5.585 217
0.474308 3058 5 h.b4 5.54 2.12

0.475 308 3] 5.47 5.47 2.06
0.475694 307 7 5.42 H.42 2.00
0.476389 308 8 5.35 £.36 1.893
0.477083 309 2] 5.285 b.285 1.87
0.477778 310 10 5.22 522 1.80
0.479187 312 12 5.13 513 1.71
0.480556 314 14 5.05 £.05 1.63
0.4587944 316 16 4,98 4.98 1.56
0.483333 318 18 4,925 4.825 1.51
0.484722 320 20 4.88 4.88 1.46
0.486111 322 232 4.83 4.83 1.41

11:42 324.00 24.00 4.80 4.80 1.38

11:44 328.00 268.00 4.76 4.76 1.24

11:46 328.00 28.00 4.73 4.73 1.31
11:48 330.00 30.00 4.70 4.70 1.28
11:50 332.00 32.00 4.68 4.68 1.26
11:53 335.00 35.00 4.64 4.64 1.22
11:58 340.00 40.00 4.59 4.58 117
12:03 345.00  45.00 4.54 4,54 1.12
12:08 350.00 50.00 4.49 4.43 1.07
12:18 360.00 60.00 4,432 4.42 1.00
12:28 370.00 70.00 #.37 4.37 0.95
12:38 380.00 80.00 4.31 4.31 0.89
12:48 380.00 80.00 4,28 4.28 0.86
12:58 400.00 100.00 4.24 4.24 0.82
13:18 420.00 120.00 4.18 4.18 0.76
13:38 440.00 140.00 4.13 413 0.71
13:58 460.00 160.00 4.08 4.08 0.66
14:18 480.00 180.00 4.04 4.04 0.62
14.38 500.00 200.00 4.00 4.00 0.68
14:58 520.00 220.00 3.87 3.97 0.55
15:18 940.00 240.00 3.96 3.96 0.54
15:38 860.00 260.00 3.93 3.93 0.51
15:58 580.00 2850.00 3.91 3.91 0.49
16:18 €600.00 300.00 3.89 3.89 0.47
16:38 620.00 320.00 3.88 3.88 0.46
17:08 650.00 350.00 3.85 3.85 0.43
17:58 700.00 400.00 3.81 3.81 0.3%
05:30 1392.00 1092.00 3.48 3.48 0.08

NOTES

Rain between 17:50 and 05:30, did not run into borehole directly but may
have had an effect on recovery.

Rate was not const (0.37 - 0.45) due to methad of measurement/adjustment
Anomolies at 20 mins and 25 mins. are prob. due to rate adjustment,



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze

{continued)

LOCATION site B WELL NUMEER bh3

TEST DATE 10/12/93 test 3 WELL DIA. (m) 0.15

TEST PERFORMED BY D and A Thompson TOTAL DEFTH [m) 33.00

FUMPING RATE (i/s) 0.8 SCREEMED

DATUM DESCRIPTION tac CASED

DATUM ELEVN (magl) 0.05 OFEN

EC (microS/cm) PUMP SET AT (m) 32.00

local time Tpstart Tpstop WL WL DD RATE ACTION TIME 101

{rin) {min) {mbd) {mbgl) {m) {I/s) AT TAP  imins)

08:30 0.00 3.38 3.38 0.00 0.56 open 18.00
06:31 1.00 4.65 4.65 1.27 0.59 open 17.00
06:32 2.00 5.24 B.24 1.86 0.67 open 15.00
06:33 3.00 5.80 5.80 2.42 0.71  open 14.00
06:34 4.00 6.45 6.45 3.07 0.849 11.19
06:356 5.00 6.91 6.91 3.53 0.88 11.37
06:36 6.00 7.35 735 3.97 0.85 11.79
08:37 7.00 7.60 7.60 4,22 0.83 12,08
06:38 8.00 7.82 7.B2 4.44 0.81 12,29
06:39 9.00 8.05 8.05 4.67 0.80 12.45
06:40 10.00 B8.28 8.28 4,90 0.81 12.33
06:42 12.00 2.61 B.61 5:23 0.82 12.24
08:44 14.00 a.81 8.81 5.43 0.76 open 13.20
06:46 16.00 9.19 9.19 E.81 0.83 12.02
05:48 1B.00 9.75 8.78 6.37 0.75 open 13.40
06:50 20.00 10.20 10.20 6.82 0.87 11.54
06:52 22.00 10.98 10.96 7.58 0.82 12.18
06:54 24.00 11.56 11.55 8.17 0.82 12.14
06:56 26,00 11.98 11.98 8.60 0.81 12.29
06:58 28.00 12.29 12.29 8.91 0.82 12.13
07:00 30.00 12.60 12.60 8.22 0.82 12.19
07:02 32.00 12.96 12.98 9.58 Q.81 12.41
07:05 35.00 13.41 13.41 10.03 .81 12.41
07:10 40.00 1428 14.28 10.80 0.81 12.35
07:15 45.00 15.19 15.19 11.81 0.78  open 12.74
07:20 50.00 17.35 17.35 13.97 0.85 11.75
07:30 60.00 189,72 18.72 16.34 0.78 12.83
07:40 70.00 21.05 21.05 17.67 0.75 13.25
07:60 80.00 22.80 22.80 19.42 MNA MA
0B:.00 80.00 24.02 24.02 20.64 0.77 open 13.05
08:10 100.00 25.32 25.32 21.94 0.78 open 13.156
08:30 120,00 27.03 27.03 23.65 0.74 gpen 13.680
08:50 140.00 0.00 31.20 31.20 27.82 C.7%  open 13.25
08:51 141.00 1.00 27.30 27.30 23.92
08:52 142,00 2.00 25,20 26.20 21.82

08:53 143.00 3.00 22.20 2220 18.82
08:54 144.00 4.00 19.50 19.50 16,12
08:55 145.00 5.00 16.77 168.77 13.38
08:56 146.00 6.00 1417 14.17 10.79
08:57 147.00 1.00 1213 12,13 8.795
08:58 143.00 8.00 10.25 10.25 6.87
08:53 1439.00 2.00 8.00 8.00 5.62
08:00 150.00 10.00 8.57 8.57 5.19
09:02 152.00 12.00 7.0 7.70 4,32



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
{continued)

08:04 154.00 14.00 6.85 6.95 3.57
08:08 156.00 16.00 6.42 5.42 3.04
02:08 158.00 18.00 6.05 5.05 2.67
09:10 160.00 20.00 5.81 b.81 2.43
08:12 162.00 22.00 5.62 5.82 2.24
03:14 164.00 24.00 b.41 5.41 2.03
03:16 166.00  26.00 b.27 5.27 1.89
08:18 168.00 28.00 5.15 5.15 1.77
08:20 170.00  30.00 5.06 5.06 1.68
09:22 172.00 32.00 4.99 4.88 1.81
09:25 175.00  35.00 4.89 4.89 1.5
08:30 180.00  40.00 4.78 4.78 1
08:35 185.00 45.00 4.69 4.69 1.
08:40 130.00  BO.OO 4.62 4.62 1
09:50 200,00  60.00 4.50 4.50 1
10:00 210.00 70.00 4.41 4,41 1.03
10:10 220.00  80.00 4.34 4.34 0.96
10;20 230.00  90.00 4.27 4.27 0.89
10:30 240.00 100.00 4,22 4,22 0.84
10:50 260.00 120.00 4.13 4.13 0.75
11:10 280.00 140.00 4.07 4.07 0.69
11:30 300.00 180.00 4.00 4.00 0.62
11:50 320.00 180.00 3.96 3.86 0.58
12:10 340.00 200.00 3., 3.91 0.53
12:30 360.00 220.00 3.88 3.B8 0.50
12:50 380.00 240.00 3.85 3.85 0.47
13:10 400.00 260.00 3.82 3.82 0.44
13:30 420.00 280.00 3.79 3.79 0.41
13:50 440.00  300.00 3.76 3.76 0.38
14:10 460.00 320.00 3.74 3.74 0.36
14:40 430.00 350.00 37 3.7 0.33
15:30 540.00 400,00 3.70 3.70 0.32

MOTES

Reached pump limit (tap fully open) at approx 0.75 l/s, 32m head,
Heavy rain after 400mins recovery :- stopped recovery measurement
Pumping rate not const. due 1o method of measuring and adjusting.



Table 3.5.6 Pumping-test data from tests completed at site 5., Mawadze

[continued)

LOCATION site b WELL NUMBER bh2 obs. piezo

TEST DATE 10/12/83 test 3 WELL DIA. {m} 0.05

TEST PERFORMED BY D and A Thompson TOTAL DEPTH (m)

FUMPING RATE (l/s) DIST. FROM BH3 | 5

DATUM DESCRIPTION toe

DATUM ELEVN (magl) ]

EC (microS/em)

local time Tpstart Tpstop WL WL (#]b] RATE ACTION TIME 101

{min}) {min) {mbd) {mbgl) () {I/g) AT TAP  |mins)

08:30 0.00 3.48 3.48 0.00 0.56 open 18.00
06:31 1.00 3.50 3.50 0.02 0.59 open 17.00
06:32 2.00 3.53 3.53 0.0b 0.67 open 15.00
06:33 3.00 3.60 3.60 012 0.71  open 14.00
06:34 4.00 3.68 3.68 0.20 0.89 11.18
06:35 5.00 3.77 .77 0.29 0.88 11.37
06:35 6.00 3.86 3.85 0.38 0.85 11.78
06:37 7.00 3.85 3.895 0.47 0.83 12.08
06:38 .00 4.04 4.04 0.56 0.81 12.29
06:39 89.00 4.14 4,14 0.66 0.80 12.45
06:40 10.00 4.23 4.23 0.75 0.81 12.33
06:42 12.00 4,38 4.38 0.90 0.82 12.24
06:44 14.00 4. 63 4.53 1.05 0.76  open 13.20
06:46 16.00 4.65 4.65 1.17 0.83 12.02
06:48 18.00 4,78 4,78 1.30 0.7%  open 13.40
06:50 20.00 4.83 4.88 1.40 0.87 11.54
0G:b2 22.00 4.98 4.98 1.50 0.82 12.18
0G:54 - 24.00 5.08 5.08 1.60 0.82 12.14
08:56 26.00 516 2.16 1.68 0.81 12.29
08:58 28.00 5.23 5.23 1.76 0.82 12,13
07:00 30.00 .32 5.32 1.84 0.82 12,19
07:02 32.00 5.39 5.39 1.91 0.81 12.41
07:05 35.00 5.47 5.47 1.99 0.87 12.41
07:10 40,00 h.59 5.69 2.11 0.81 12.35
07:15 45.00 h.70 .70 2,22 0.78  open 12.74
07:20 20,00 5.79 .73 2.31 0.85 11.75
07:30 80,00 5.92 5.92 2.44 0.78 12.83
07:40 J0.00 6.01 6.01 2.53 0.75 13.256
07:80 80.00 G5.08 £.08 2.60 A MA
08:00 80.00 G6.13 6.13 2.65 0.77 open 13.056
08:10 100,00 8.1 6.17 2.69 076 gpen 13.15
08:30 120,00 6.21 G.21 2373 0.74  gpen 13.60
08:50 140.00 Q 6.24 6.24 2.76 0.75  gpen 13.25
08:51 141.00 1 6.24 6.24 2.76
08:52 142.00 2 6.25 6.25 2.77
08:53 143.00 3 6.25 6.25 207
08:b4 144.00 4 6.2h 6.25 237
08:55 145.00 5 6.25 6.25 2.77
08:56 146.00 =] 6.25 G.25 277
08:57 147.00 7 6.25 6.25 2377
03:58 148.00 8 6.25 6.25 AT
08:59 143,00 g 6.25 6.25 277
08:00 180.00 10 6,23 6.23 275
08:02 152.00 12 6,21 6.21 2.73



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze

{continued)
09:04 154.00 14 6.15 6.15 2.67
09:08 156,00 16 6.07 6.07 2.59
09:08 158.00 18 £.97 5.97 2.49
09:10 1680.00 20 5.87 5.87 2.39
09:12 162.00 22 5.76 £.76 2.28
09:14 164.00 24 5.61 b.B81 2.13
03:16 166.00 26 5.60 5.60 2.02
09:18 168.00 28 5.39 5.30 1.91
093:20 170.00 30 5.29 .29 1.81
09:22 172.00 32 .21 5.21 1.73
09:25 175.00 a5 5.13 .13 1.65
09:30 180.00 40 5.0 5.01 1.53
08:35 185.00 45 4.90 4.90 1.42
09:40 190.00 BO 4.83 4.83 1.35
09:50 200.00 60 4.70 4.70 1.22
10:00 210.00 70 4.60 4.80 1.12
10:10 220.00 80 4,52 4.52 1.04
10:20 230.00 ag 4.45 4.45 0.97

10:30 240.00 100  4.40 4.40 0,92
10:50 260.00 120 430 430  0.82
11:10 280.00 140 422 422 074
11:30 300.00 160 414 414  0.66
11:50  320.00 180 410 410  0.62
12:10 340.00 200 4.08 405  0.57
12:30 360.00 220 4.01 4.01 0.53
12:50 380.00 240 393 393  0.45
13:10  400.00 260 393  3.83 (.45
13:30  420.00 280  3.91 3.91 0.43
13:50 440.00 300  3.89 3.89  0.41
14:10 460.00 320 3.86 3.86 0.8
14:40 490.00 350  3.82  3.82 (.34
15:30 540.00 400  3.80  3.80  0.32

MOTES
Heavy rain after 400mins recovery :- stopped recovery measurement



Table 3.5.6 Pumping-test data from
{continued)

LOCATION site §

TEST DATE 11/12/93 testd
TEST PERFORMED BY D and A Thompson
AV.PUMP RATE (I/s) 0.63

DATUM DESCRIPTIO toc
DATUM ELEVN [magl) 0.05
EC [microS/em)

tests completed at site

local time  Tpstart Tpstop WL WL
{min] {min) (mbd) {mbgl)
08:30 Q.00 3.34 3.29
08:31 1.00 4.28 4.23
08:32 2.00 4,80 4.55
08:33 3.00 4,85 4.80
08:34 4,00 5.30 5.26
08:35 5.00 5.50 5.45
08:36 6.00 5.66 5.61
08:37 7.00 5.79 5.74
08:38 8.00 5.889 5.94
08:39 8.00 G.20 G.1E
08:40 10.00 6.48 6.43
08:42 12.00 6.87 6.82
08:44 14.00 7.28 7.20
08:48 16.00 7.58 7.50
08:48 18.00 7.72 1.67
08:50 20.00 8.05 8.00
08:52 22.00 8.45 B.40
08:54 24.00 B.72 B.67
08:56 26.00 g.89 B.84
08:58 28.00 9.38 9.33
09:00 30.00 9.70 9.65
09:02 32.00 9.895 9.90
02:05 36.00 10.20 10,156
09:10 40.00 10.30 10.258
08:15 45.00 10.50 10.45
09:20 50.00 10.70 10.65
09:30 60.00 11.18 11.13
09:40 70.00 11.60 11.55
09:50 80,00 12.28 12.23
10:00 80.00 12.40 12.35
10:10 100.00 12.68 12.63
10:30 120.00 13.97 13.92
10:50 140.00 14.77 14,72
11:10 160.00 15.41 15.36
1130 180.00 16.42 16.37
11:50 200.00 16.77 16.72
12:10 220.00 17.25 17.20
12:30 240.00 18.43 18.38
12:50 260,00 18.95 18.30
13:10Q 280.00 19,35 19,30
13:30 300.00 19.48 19.43
13:50 320.00 21.00 2085
14:20 350.00 21.60 21.585
15:10 400.00 22,52 22.47

WELL NUMEER EH3

WELL DIA [m) 0.15
TOTAL DEPTH (m) 33.00
SCREENED
CASED
OPEN

PUMP SET AT (m) 32.00

b, Mawadze

oD RATE ACTION TIME 5l

im) (l/s) AT TAP
0.00 0.83 cloze
0,94 ERR
1.26 0.44 open
1.61 0.50
1.96 0.49 open
2.16 ERR
2.32 ERR

2,45 0.53 open

2.85 0.53 open
2.86 0.69
3.14 0.64
3.53 0.60 apen
3.21 0.64
4.21 0.64
4,38 0.62 open
4.71 Q.78
B.11 0.74
5.38 0.72
5.55 0.72
6,04 0.7
6.36 Q.71
6.61 0.70
6.86 0.70
6.96 0.67
7.16 0.62
7.36 0.61
7.84 0.66
8.26 0.65
8.94 0.60
9.06 0.63
9.34 0.62
10.63 0.63
11.43 0.61
12.07 0.60
13.08 0.63
13.43 0.681
13.91 0.80 open
15.09 0.61
15.61 0.81
16.01 0.60

16.14 0.60
17.66 0.62
18.26 0.60 open
19.18 0.80 ocpen

{min)
6.00

11.40
9.95
10.29

8.43
9.40
7.27
7.78
B.35
7.84
71.87
B.10
6.39
6.80
6.90
5.93
7.06
7.04
7.17
7.15
7.47
8.07
8.17
7.63
1.67
8.28
7.92
B.12
7.92
8.20
8.30
7.95
8.20
8,32
B.26
8,22
B.29
8.28
8.13
8.30
8.31



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
(continued)

18:00 450.00 25.65 25.60 22.31 0.59 open B.50
16:50 500.00 28,88  2B.83 25.54 0.61 8.24
17:00 510.00 0.00 2895 28.90 25.61
17:01 511.00 1.00 26.50 26.45 23.16
17:02 512,00 2.00 23.80 23.75 20.46
17:03 513.00 300 2140 21.35 18.06
17:04  E14.00 4.00 19.10 18.05 16.76
17:05 515.00 5.00 16.86 16.81 13.52
17:068 516.00 6.00 14,69 14.684 11.35
17:07  517.00 7.00 12.80 12.7% 9.46
17:08 b18.00 B.00 11.10 11.05 7.76
17:08 518.00 9.00 9.80 9.78 6.46
17:10 520.00 10.00 8.0b 8.00 5.1
17:12 522,00 12,00 B.30 8.25 4.96
17:14 524.00 14,00 7.62 7.57 4.28
17:16 526.00 16.00 7.02 6.97 3.68
17:18 528.00 18.00 6.63 6.58 3.29
17:20 h30.00  20.00 6.30 6.25 2.96
17:22 532.00 22.00 5.09 6.04 2.75
17:24 534.00 24.00 5,83 5.88 2.59
17:26 536.00  26.00 b.78 5.73 2.44
17:28 538.00 28.00 5.66 5.81 2.32
17:30 °40.00  30.00 5.57 5.52 2,23
17:32 542.00 32.00 .48 5.43 2,14
17:35 545.00  35.00 5.35 5.30 2.01
17:40 550.00  40.00 6.22 5.17 1.88
17:45 555.00  45.00 B.11 E.08 1.77
17:50 560.00 50.00 5.05 5.00 1.71
18:00 270.00 60.00 4.92 4.87 1.b8
18:00 630,00 120.00 452 4.47 1.18
10:30 1580.00 1050.00 3.55 3.50 0.21

NOTES
Variable rate due 1o method of measuring and adjusting
no rainfall during test



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
{continued)

LOCATION site 5 WELL NUMBER bh2 Obs. piezo

TEST DATE T1/12/93 testd WELL DIA (m) 0.08

TEST PERFORMED BY D and A Thompson TOTAL DEPTH (m)

AV.PUMP RATE (I/s) DIST.FROM bh3 (m 5

DATUM DESCRIPTIO toc

DATUM ELEVN (magl) W]

EC (micraS/cm)

local time  Tpstart  Tpstop WL WL oD RATE ACTION TIME 5I

{min) {min) {mbd) imbagl} {m} {I/s] AT TAP  (min)

08:30 0.00 3.44 3.44 0.00 0.83 close &.00
08:31 1.00 3.46 3.46 0.02 ERR
08:32 2.00 3.52 3.62 0.08 0.44 apen 11.4
08:33 3.00 3.57 3.57 0.14 0.50 9.95
08:34 4,00 3.66 3.66 0.23 0.49 apsen 10.28
08:35 5.00 3.74 3.74 0.31 ERR
08:36 6.00 3.81 3.8 0.38 ERR
08:37 7.00 3.88 3.89 0.45 0.53 apen 9.43
08:38 B.00 3.95 3.95 0.52 0.53 open 8.40
08:39 8.00 4.02 4.02 0.59 0.59 7.27
08:40 10,00 4.08 4.08 0.68 0.64 7.78
08:42 12.00 4.23 4.23 0.80 0.80 apen 8.35
08:44 14,00 4.36 4.36 0.93 0.64 7.84
08:46 16.00 4.47 4.47 1.03 0.64 7.87
08:48 18.00 4.60 4,60 1.17 0.62 open 8.10
08:50 20,00 4.70 4,70 1.27 0.78 6.33
08:52 22.00 4.80 4.80 1.37 0.74 6.80
08:54 24.00 4.88 4.88 1.45 0.72 6.90
08:586 26.00 4.88 4.98 1.68 0.72 G.93
08:58 28.00 5.04 5.04 1.681 0. 7.06
08:00 30.00 B.11 5.11 1.67 0.71 7.04
09:02 32.00 5.18 5.18 1.74 0.70 797
09:05 35.00 5.26 5.26 1.82 0.70 7.156
09:10 40.00 5.39 5.39 1.95 0.67 7.47
09:15 45 .00 5.48 5.48 2.05 0.62 8.07
08:20 50.00 b.67 557 2.14 0.61 8.17
09:30 60.00 5.71 5.71 2.28 0.66 7.63
09:40 F0.00 5.83 5.83 2.39 0.65 7.67
09:50 80.00 5.91 5.91 2,48 0.80 5.28
10:00 90.00 5.98 5.98 2.64 0.83 J.az
10:10 100.00 G.02 6.02 2.59 0.62 812
10:30 120.00 6.12 G6.12 2.69 0.63 7.82
10:60 140.00 6.18 6.18 2.75 0.61 8.20
11:10 160.00 6.22 6.22 2.79 0.60 8.30
11:30 180.00 6.25 6.25 282 0.63 7.95
11:50 200.00 6.27 .27 2.84 0.61 8.20
12:10 22000 .30 6.30 2.87 0.60 apen 8.32
12:30 240.00 G.32 6.32 2.89 0.81 8.28
12:50 260,00 G.358 €6.35 2.91 0.61 8.22
13:10 280.00 G.37 6.37 2.94 0.60 8.29
13:30 300.00 6.29 6.39 2.96 0.60 .28
13:50 320.00 6.41 6.d1 2.93 0.62 8.13
14:20 350.00 6.44 6.44 3.01 0.80 open 8.30

15:10 400,00 6.48 6.48 3.05 0.60 open 8.3



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze
(continued)

16:00 450,00 6.51 B.51 3.08 0.59 apen 8.50
16:50 500.00 6.55 6.55 3.12 0.81 g8.24
17:00 510.00 Q.00 6.55 6.55 3.12
17:01 511.00 1.00 6.55 5.55 312
17:02 512.00 2.00 6.58 6.56 3.12
17:03 513.00 3.00 6.56 6.56 3.12
17:04 514.00 4.00 6.56 6.56 3.12
17:05 515.00 5.00 6.56 G6.56 3.12
17:06 516.00 6.00 8.66 6.56 3.12
17:07 517.00 7.00 8.668 6.56 3.12
17:08 518.00 8.00 6.56 6.56 3.12
17:08 519.00 9.00 6.55 6.5E 3.1
17:10 520,00 10.00° 6.54 6.54 3.10
17:12 522.00 12.00 6.50 6.560 3.07
17:14 524.00 14.00 £.45 6.4b 3.0
17:16 B26.00 16.00 6.38 6.38 2.95
17:18 528.00 18.00 6.31 6.31 2.88
17:20 530.00 20.00 6.23 6.23 2.79
1722 532.00 22.00 6.13 6.13 2.70
17:24 534.00 24,00 6.05 6.05 2.61
17:26 6536.00 26.00 5.99 5.99 2.55
17:28 £38.00 28.00 5.91 5.91 2.47
17:30 540.00 30.00 5.84 5.84 2.41
17:32 542.00 32.00 5.76 5.76 2.33
17:36 545.00 35.00 5.66 5.66 2.22
17:40 550,00 40.00 b.5O 5.50 2.07
17:45 255,00 45,00 h.42 5.42 1.99
17:50 560.00 50.00 5.30 5.30 1.87
18:00 570.00 650.00 5.16 5.16 1.73
19:00 630.00 120.00 4.73 4,73 1.30
10:30 1560,00 1050.00 3.67 3.67 0.23

MNOTES
Variable rate due to method of measuring and adjusting
no rainfall during test



Table 3.5.6 Pumping-test data from tests completed at site 5, Mawadze

{continued)

SITE FIVE DDF HAND DUG WELL [25/4/94)

PUMPING DATA

SITE fiva
DATE 04/25/94
TEST T1
TESTER dtite
PUMPING TIME (hrs 3.00
START VOL (m3) 169.246
END VOL. {(m3) 180.051
START WL. imbmd) 4.38
END WL. (mbmd) 14.356
ORIFICE DIA {mm) 31.00
PRESS. DIFF {m) 0.71
WELL DATUM slab
DATUM ELEY. (magl 0.05
WELL DIAMETER(m) 1.1
RECOVERY DATA CW
Tpstart T pstop WL
(hrs) {hrs} {mbmd)
0.00 4,38
0.50 5.87
1.00 7.6
1.50 a.2
2.00 10.9
2.50 12.62
3.00 0 14.058
3.50 0.5 13.92
4,00 1 13.77
4,50 1.5 12.69
5.00 2 13.65
5.50 2.5 13.6
6.00 3 13.52
6.50 3.5 13.37
7.00 4 13.22
7.50 4.5 13.08
19.00 16 11.28
21.00 18 10.85
23.00 20 10.5
25.00 22 10.07
31.00 23 9.37
43,00 40 8.12
43,00 48 1.62
55.00 52 7.2
NOTES

{mbgl}

4.33
5.82
7.55
9.15
10.85
12.67
14.00
13.87
13.72
13.64
13.60
13.55
13.47
13.32
13.17
13.03
11.23
10.80
10.45
10,03
9.32
8.07
7.57
7.15

CALCULATED DATA

AV PUMF RATE (Ifs) 1.00
DRAWDOWN (m) 8.97
DEWATERED VOL (m3 8.475
PUMPED VOL {m3) 10.805
‘LAMDA' 0.88

-well diameter was difficult to measure and may be inaccurate +-10%
-this well stopped being used much when the cw was completed



Table 3.5.7 Attendees at pump maintenance workshop site 5, Mawadze

NAME

MAWADZE (Josaya)

=

MAWADZE (Betty)

MHINO (Petter)

RUTEMDE (Chandiwira)

WHIKA (Alex)

MAUTA (Phillip}

MAUTA (Francis)

IVANYA

(Josaya) -

MUTAKWA (Mrs)

MDANSA

(Mrs)

PASEKA (Mrs)

Table 3.5.8 Water points in the region of collector well site 5, Mawadze

Walerteve Dries-up
[
1":' Builderiowner | Heaal | Bers ""l::“' Ir::h pr ":’i’::d"‘” water s [
: Gms dene Y | 1e02
imd Tanr

1 (= + 1] Mawsdze | 1992 T L F | 5.7 n3/aras Excellens Domarta (D) Mo WA

SETHTIUINTY Mlax. 21 en'id |  Garces (33
Av. B mTid Schecd (8]

2 DDF Mawndze | 1933 14 1Te B4 1646 | 130498 Oeod Wesling Mo Mo
FRMITLETY

2 DDES Mowadze | 1936 0.18 Iy Pooi 0.5 Yea Wi
ST Uty Aw, 1.5 mi'id

4 [T Chikono | 1975 1.8 14.5 TE 16:66 | 13/4/48 Good D.G Na Mo

B Charukn Chonsm | 1993 1.4 18.4 | 1447 | ozwo [ 2008mE Prar 0.8 You Yeu

Table 3.5.9 Wells and borehcles monitared for water-lavels at site §

|I DATUM DESCRIPTION

WELL DEFTH ola

MUPBER ELEV [magl) ELEV lm} irnt
Crvvets v}

2 “ 0.22 -4.35 17.8 i.0
-] 048 39 | 0.15
BH3 0.50 1.19 3.0 Q.16
1 Q.70 0.0 130 2.0

[

Mawadze



Site 6 - Matedze

Site description

Geology: granulite gneiss

Location: approx. 70 km north of Chiredzi Research Station,
2 km west of Chivamba, a business centre situated on
the main Zaka road.

Access: -

Annual rainfall: 785 mm

Exploratory drilling

Drilling: BGS contract driller
No. of exploratory holes: 2
Comments: a 6" hole {bh3) was drilled 1 m from exploratory hole

bh1 and a pumping-test carried out, the collector well
was subsequently dug at bh3.

Specific construction details

Foreman: Timothy Chiunye
Depth of well shaft: 9.5 m

Time to dig shaft: 14 weeks

No. of laterals: 5

Length of laterals: 2,4,8,23,30m
Comments: -

A soakaway trench (0.5m wide, 0.5m deep was dug on three sides of the slab to
collect waste water and a further trench dug to drain the waste water away down
slope. These trenches were filled with pieces of hard rock the size of a small fist
to create a French drain.

Monitoring of welf performance
Mr Munyaradzi Chekero is to change the munro recorder chart and read the meters

at 0800 every Sunday morning. He will also dip piezometers bh1 and bh2 and
measure daily rainfall.
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Figure 3.6.2 Detail showing location of exploratory boreholes
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Figure 3.6.3 Map of vicinity of collector well showing dircetion of laterzals
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Figure 3.6.4 Collector well and headworks construction, site 6, Matedze



Table 3.6.1 Diary of activities at site 6, Matedze

after laterals x 1

|GUipmMant

ACTIVITY COMPLETION PERSOMNMNEL ECQLLUTPMENT MATERIALS
DATE REQLIRED REQUIRED USED
[DURATION)
idantity site 14/04/94 hydsogealogist Bir rig ond diseal m
[? daye) driller assoclated drill bits  F¥
1 labourer equipment
drill three sxplorstory hobes 26/04/94 hydrogecicgist alr rig and dinssl 1001
{4 days] drillar acsocisted drill bitg 77
1 labourer equiprmiznt
pumptest BH3 020694 ptest engineer Pump and petral Bl
11 dayl site assistant asRaciated
aquipment
|| dim wall shaft 1o 9.6m, 7294 construction Gormpressor carment FEbage
backiill with gravel, concrete [BE daye) manager pump + hoses bricks oo
in €anitary seal, build and site foreman wineh + hoses river sand Aaum
plaster head wall S labourers wire rope 18mm gravel 10cum "
gantry dizselicomp] 28001
kibble steel caging 10m
personnel frame Il paints 3
4 2000 drurmg pump rubbars 4
2 picke hydraubs oil 100
2 wheslbarrows engine o &I
4 showsls gumboots Gpre
G helmats overalle 1set
2 par protectors gloves Zprs II
jackhammar paraffin 16l
cemant mixer -LE] Skyg
shifting sponnar
27mm spannigr
tarch
loreman's tant
foreman's bed
foreman's stove
lataral drilling 19M10/94 drillse Bir g anad digsql 14008
Tfive laterals] (9 diays) CTEN® Operalar aegsociated Wil fape 16m
T labourer aquipment masks ]
complete headwarks, well 18/M10/94 construction farmwork bricks 100
covers, water tank, [10 days) gL er lewed cament Shags
coakaway, gantry site foreman trowel sand{gravel Toum H
5 labaurera wheelbh anrgw pump mountings 2
CeEmMEnt mixer handles 4
reinforeing Eegm
Edmm galv pipe 15m
S0rmm albows 2
B0mm nipples 2
pump tést collector well 14710734 prest engingar fumg and petral 15|
batorg laterals x 1 1% days) sit= pssistent axsgciated




Table 3.6.1 Diary of activities at site 6, Matedze (continued)

COMPLETION PERSOMNEL EQUIPMENT MATERIALS
DATE RECQRAED REQUIRED UsED
(DURATICN)
install bushpumps with 20110/94 instructor thraad cutter for S0mm galv pipe 18m
community as part of pump 11 dayh translatar S8mem pipe and S0mm nipples 6
maintenance workehop B local people 19mm rods pump eylindar 2
17mm rode 18m
type B bushpump 2
handlas 2
168" pips wrench 2
10* ghiftar 1
16mm rope 20m
2" pipe clamp 1
1" lifting plug 1
pPUMp mEAnUEl 1
Inetall monitoring for large dia. 20/10/94 prest englrear munro wi recarder bricks 100
well, DDF borehale, DOF well 13 daya) foreman 2 wanter malere cement 3bags
piezometer ‘bh1’ Manile: man mune box 1
padiock 1
EOmm galv pips &m
S0mm elbows 8
S0rmm unisnjoint 2
wilevel dipper 1
natebook 1
pen 2
reingauge 1
erect garden fanos and hang I208/34 congtmetian cament mHxer cament 20bags
gate |3 davs) managar 2 whesl barows steel poste 13
|| site fareman 4 shavels steel stayg 10
20 lacal 2 picks steel standards38
paopls wire sUrainer -L1C] 1
wleatrie drill diamond mesh  10rs
1EBmm drill bit barbed wire S0kpg
generator 13Gge wire B0kg
14Gge wirs  S0kp
"_H OTES ||
1 Al taske requirad a driver with ready sccess to a landraver and twin axle (2m3) traller. [i
vehich running cocte are ot included in this tabis,
2 Construction menager, pumptest englnger Bng INstILUCIar 2an e done by ana person.
3 Equipment required for pump testing is detailed in 2 separate report Thompsan 11994}
4 The construction managsar required a comprehansive eet af genssal taols for &l tasks.
§ The site forerman required a small set of wols for maintenance and attending te miser breakd owns,




Table 3.6.2 Drilling logs of exploratory boreholes at site 6, Matedze

EXPLORATORY DRILLING AT MATEDZE ICOLLECTCR WELL SITE 8

Explaratory borehale BH1

Dirilled 20/04/84

BG5S light air rig

diameter = 100mm, depth=10.5m
first strike = Gm

0.75m rode

Ezplar=fory borehale BH2

Driled 21 /0434

BG5S hghe air rig
diameter = 100mm. depth=86.75m
firat strike = Sm

0.75m rods

Exploratory borghole BH3

Drilled 26/04/94

BGS light &ir Fig

diarmeter = 150mm, depth=08,76m
first girlke = 7.5m

0.75m rods

Mates- Orilled with 0.7%m rods. the descriptian is for sach red. Penstration is given in min'm for sach rod when using "
tha drag bit, Mo rate given for alr hammer drilling [DHH],

—
Rod Penatratlon Commant Panotration Confment Penetration Cammeant
MHumber rata{malnim) rotadmdnm} rada{md ng
—— — —
1 1.23 #oil 1.33 clay 2,66 clay "
2 1.33 elay 1.33 clay 266 clay
] 2.00 glay 1.33 clay 266 clay
4 2.00 soil 1.33 alay 2.66 clay
B 1.33 soil 1.33 clay 2.566 clay
1 1.33 soil 1.33 clay 2.68 boulders
i 1.33 sail 1.3% clay 2.68 boulders
B 1.33 sail 1.33 alay 268 boulders
a 1.33 beoulders 12.50 hard granite .66 boulders
10 2.00 Bail 2.568 saprock
11 2.65 boulders 5.33 saprock
12 2,66 boulders DHH hard
13 .66 bowbders DHH hard
14 2.68 bBoulders
1E8 268 boulders
18 2.88 hard




Table 3.6.3 Geological descriptions of collector well digging samples, site 6,

Matedze

MATEDZE [SITE 51%)

GECLOGICAL DESCRIFTION OF DIGGING SAMPLES FROM THE COLLECTOR WELL

DEFTH Descrigtion
iml
Oto i Dark grey-tlack clay soll with some brownish kran patches and some very black patches. Containg angular
piaces of white quanz up 1o 10 mm, Ne sand.
Tto 2 Az abowe. Grey clay with 8 few sand graing of quartz, iran staining petches and a few larger pieces of white
and yellowlsh-bull quarz.

] Tio s Saft, brown-yeliow angular fragments of highly weathered rock. Strongly fron stained. Some black Temo-
magnesian minerals. Some banding in larger pisces, and strong fen staining on joint taces which ane reddish-
brown and black. Aleo some rounded lumps of clay a8 &t 2.0 m abows, Ons larger pi=ce of harder, quartz-rich
rack with brown stained joint faces.

Atod Black and reddish brown fragments of strongly weathsrsd rock, showing some banding. Jaint faces Etrangly
iron stained. Sama pieces showing ehiny eryetal feces of Prvica. Mo clay.

41t Large angular pisces of mainly pals banded rock, strong brown iran stsining on joint faces.

5to 8 Angular fragrients of darker rock, veined rather than banded, strong brownisherad fron etaining an jointa.

Gt 7 As abave. Very black broken faces of one piece showing shiny cryetole. Large piece of dark gray-black hard,
line grained orystalling rock, weaathered on joint feces only, where strangly Iron stained, |

Twa Same rounded pizces of friable, crumbling coarsely crystaling westhared rock, showing ariginal texture and
cryflalline structure. Heavily iron stained black,

B8 Angular pieces of slightly weathered rock, iron staining on jeint Tazes, but mainly greyish fresh rock in interior,
with some quartz. -

Bt b5 Angular picces of fresh rock with weathering on jeint fases only, Maasive rock with quartz and grey minarad,

some amall, reddish iron stained. weathered fero-magnesian minersals.




e

Table 3.6.4 Lateral drilling logs from site 6, Matedze

MATEDZE SITE 51X, COLLECTOR WELL LATERAL DRILLING LOGS

LATERAL 1 LATERAL 2 LATERAL 3 LATERAL 4 LATERAL B

DRILLER P.Aastali F.Aastall F.Rastal P.Fastall P.Ractall
DIRECTION WeEL SEW eact NME NHW
ELEVATION -5 degrees -& degrees 5 degrees -5 degrees -5 degraaes
LENGTH 40rods, 30m I0rade, 23m 2rode, 1.5m Srods. 4m 10rads, Bm
COMPLETED AL T B/iCyod Efora4 51094 10010184
WATER wery good WENY poar ngne ‘reasonable good
FLOW
ROD NUMEER COMMENT COMMENT COMMENT COMMENT COMMENT
[0.76m rods]

1 wiaathened hard clay sofg s soft

2 hard haed baulder taa hard eoft bauider

3 hard hard o drill saft boulder

4 wizathered hard salt looee granite

B waathened hard boulder too hard lones granits

-] whaatherad hard to deill loose granite

7 waathered hard laose granits

B weathersd hard clay Il

a weathered brown clay clay

0 red clay brown clay boulder boo

11 red clay weathered hard to drill

12 rad clay weathared

13 red clay weathered

14 red clay Fiard

15 hard hard

16 wizathered weathered

17 it hered weathered

18 weeathersd weatherad

19 weathered weatharad

20 wieathered weathenad

Fhl wieathered weathered

22 woeatherad wegathanad

23 weatherad weatherad

4 waathsred clay

25 waather=d clay

26 hard clay

27 wisatherad wee athered

F hard wegathersd

239 weathered waathered

a0 hard waathered

ai bandead

a2 banded

43 banded

34 bamded

a5 bamded

k1] banded

a7 bandad

58 banded

38 bamded

A0 banded




Table 3.6.5 Pumping-tests performed at site 6, Matedze

WELL DESCRIFTION

TEST
Hao

DATE CESCRIPTION

2 DEQRE OWTZHDEL
10014848 CWTHHDAL
EA CEMEMAL REC AFTER DIGGING

.

WELL DESCRIFTION

TEST DATE DESCRIPTION

Ha

1 QBN T

COLLECTOR WELL

TEST  PLMP PUMP  PSTART PETOR RWL  REC.
EY RATE TiIME W WL ESTM., TIME COMMENTS
sl bmind imbgl} [mibgl} gl ¥mind
OTmC 1.08 E.00 B3 EBE «=E.31 $300 RATE+-3%
DTms 1.0 B.oo B.a7 T.88 =B.67 3300 FRATE+-3%
A Ma HA A A HA HA MNOWE
BHY (EXPLOMATORY By
TEET PP FiMF  PSTAAT PETOR RAL REC,
BY RATE TIME WL WL ESTM. TIME COMMENTS
(] prmir] Imag Imbgh  hmbgl Il
DT/EG 063 - 4.8 7.84 <448 B0 RATE+-3%



Table 3.6.6 Pumping-test data from tests completed at site 6, Matedze

SITE SIX LARGE DIA WELL HIGH DISCH BEFORE LATERALS (3/8/34)

PUMPING DATA CALCULATED DATA

SITE six AV PUMP RATE (I/s) 1.00
DATE g/8/94 DRAWDOWN [m) 3.54
TEST hdbl DEWATERED VOL (m3) 12.281
TESTER dtfte PUMPED VOL (m3) © 18.001
PUMPING TIME (hrs 5.00 "LAMDA’ 0.68

START VOL {m3) 286.308
END VOL. (m3) 304.310

START WL. {mbmd} 5.88
END WL. {mbmd] 8.42
ORIFICE DIA& [mm) 18.00
PRESS. DIFF {m) 1.30
CW DATUM munro
DATUM ELEV. {mag 0.57
BH DATUM toc
DATUM ELEV . {magl 0.15
RECOVERY DATA CW RECOVERY DATA PIEZO
T pstart T pstop WL WL WL WL
(hrs) {hrs) (mbmd)  (mbgl] {mbd) {mbgl)
0.00 5.88 5.31 b.46 5.31
1.00 5.79 6.22 6.26 6.1
2.00 7.54 6.97 6.98 6.83
3.00 8.21 7.64 .57 7.42
4.00 5.84 8.27 8.13 7.98
5.00 0 8.42 8.85 8.6 8.45 -
6.00 1 8.09 8.52 4.36 8.21
7.00 2 8.76 8.19 8.13 7.98
8.00 3 8.48 7.92 7.3 7.75
9.00 4 8.27 7.70 ERR ERR
10.00 e 8.07 7.50 MA MA
12.00 7 7.75 7.18 ERF ERR
14.00 9 7.60 6.93 ERR ERR
16.00 11 7.30 6.73 ERR ERR
18.00 13 7.15 6.58 6.66 6.51
20.00 15 7.02 6.45 G.54 6.39
24.00 19 5.80 6.23 6.34 6.19
30.00 25 6.b8 6.01 6.12 b.87
36.00 31 6.44 5.87 ERR ERR
42.00 37 6.32 5.75 5.89 5.74
48.00 43 6.25 5.63 5.7% 5.64
60,00 55 6.12 b.Bh 5.65 5.50
72.00 67 MA MA MNA P
84.00 78 WA WA A MNA
MOTES

-The piezo (dia 0.06m| was 0.10M from the well [dia 2.10m]

“wWell was at rwl at start of test

-piezo dippings adjusted to make well wl = piezo wl at start of test
-ogriginal piezo dippings were 0.70 m lower



Table 3.6.6 Pumping-test data from tests completed at site 6, Matedze
{continued)

SITE SIX LARGE DIA WELL HIGH DISCH AFTER LATERALS (14/10/94)

PFUMPING DATA CALCULATED DATA
SITE six AV PUMP RATE {l/s) 1.00
DATE 14/10/94 CRAWDOWN (m) 2.01
TEST hdal DEWATERED VOL {m3) 6.962
TESTER dtte PUMPED VOL (m3) 18.028
PUMPING TIME {hrs) 5.00 ‘LAMDA" 0.39
START VOL (m3) 3.638
END VOL. im3) 21.566
START WL. imbmd) 5.24
END WL. {mbmd) 8.25
ORIFICE DIA {mm) 19.00
PRESS. DIFF {m) 1.30
C\W DATUM munro
DATUM ELEV. [magl} 0.57
EH DATUM toc
DATUM ELEV.(magl) 0.18
COLLECTOR WELL DATA FIEZ0 DATA
T pstart T pstop WL WL WL WL
thrs) {hrs) {mbmd] (mbgl} (mbd) imbgl)
0.00 6.24 b.67 5.8 b.656
1.00 §.95 6.38 G.47 6.32
2.00 7.39 7.00 6.92 6.77
3.00 7.73 7.34 7.26 7.11
4,00 8.0 7.63 7.85 7.40
b.00 1) 8.25 7.84 7.76 7.681
6.00 1 7.78 .21 7.35 7.20
FO0 2 7.b2 £.95 7.08 6.94
B.00 3 7.38 6.78 6.94 68.79
2.00 4 7.22 f.65 6.81 6.66
10.00 1] 7.13 £.56 ERR ERR
12.00 7 6.96 G5.39 ERR ERR
14.00 9 6.83 G.26 ERR ERR
168.00 11 6.74 6.17 ERR ERR
18.00 13 6.67 G.10 ERR ERR
20.00 15 6.60 6.03 6.17 6.02
24.00 18 6.50 £.93 6.07 592
30.00 25 €.40 £.83 5.97 5.82
36.00 i} | 6.33 b.76 ERR ERR
42.00 a7 6.26 h.69 ERR ERR
45.00 43 6.20 5.63 2.78 5.63
50.00 55 6.16 5.59 h.74 559
72,00 67 NA M MNA MA
84.00 79 Ma M &, MA Wl
MNOTES

-The piezo {dia 0.06m) was 0.10M from the well {dia 2.10m]
-Well was at rwi at start of test



Table 3.6.6 Pumping-test data from tests completed at

{continuad)

SITE six
TEST Expl. BH T1
DATE 0b/02/94

BH DATA FROM MINISTRY OF WATER RECORDS

NAME Matedze
NUMEBER NA
GRID REF NA
DATE DRILLED 04/25/94
DRILLED BY Mr Rastall
DEPTH [m) 9.00
DIAMETER (m) 0.15
FUMFING DATA
PUMPING TIME (hrs) 0.43
START VOL (m3) 239.812
END VOL, (m3) 240.832
START WL. (mbd) 4.74
END WL. (mbd) 7.74
BH DATUM 1oc
DATUM ELEV.(magl) -0.10
PIEZO DATUM toc
DATUM ELEV.{magl) 0.8
TEST DATA BH BOREHOLE
T pstart T pstop WL
{min) {min) {mbd)
0.00 4.74
0.60 MA
1.00 5.64
1.50 M
2.00 5.98
2.50 MA
3.00 .30
3.50 MNa
4.00 6.50
4 .50 MA
5.00 6.73
6.00 6.82
7.00 6.87
8.00 £.92
9.00 6.97
10.00 7.02
12.00 7.13
14.00 7.23
16.00 i |
18.00 7.40
20.00 7.47
22.00 7.55
24.00 7.62
26.00 0 7.74
26.50 0.5 MA

WL
{mbagl)

4.84

MA
.74

hA
6.08

M&
6.40

MNA
6.60

MA
6.83
6.92
6.97
7.02
7.07
712
7.23
7.33
7.4
7.80
7.587
7.65
7.72
7.84

MNA

Matedze

MEASURED DATA DEPTH (mbgl)

TESTER DT PUMP SET AT
ref:- MNA

WATER FIRST STRIKE (m)
MAIN STRIKE {m)

REST WATER LEVEL {m)
BLOWING YIELD ({m3/h)
CASED

SCREENE (saw cut pipe)
OPEN

CALCULATED DATA

AV PUMP RATE (/s

0.53
DRAWDOWN {m) 3.00
DEWATERED VOL { 0.053
FUMPED VOL {(m3) 0.820
‘LAMDA" 0.085
PIEZO
WL WL
(mbd) {mball
5.44 4,84
MNA A
5.60 5.00
Na MNA
5.78 5.18
M, BA,
£.85 5.35
A, M
6,13 6.63
MA MA
6,30 5.70
6.48 5.88
G.62 .02
6.74 5.14
6.83 5.23
5.92 6.32
7.04 6.44
7.18 5.58
7.28 5.68
71.36 6.76
7.44 .84
7.52 6.92
7.680 .00
7.72 72
MA, MA

site 6, Matedze

8.85
8.00

NA
4.84
MNA

0 to 9m



Table 3.6.6 Pumping-test data from

27.00
27.50
28.00
28.50
28.00
28.50
30.00
30.50
31.00
32.00
33.00
34.00
35.00
36.00
38.00
40.00
42.00
44.00
46.00
48.00
50.00
52.00
54.00
56.00
58.00
61.00
66.00
71.00
76.00
86.00
96.00
106.00
116.00

(continuead)

o
WO~ DO B MW O R =

B = L L e B T . e i e
COoO0OooNOoOMMNOODARORMREND

7.58
MNA,
7.45
NA
7.34
NA
7.24
NA
7.15
7.08
6.99
6.91
6.82
6.67
6.25
5.95
5.78
0.66
b.b6
.49
5.41
5.34
5.29
5.2%
5.21
5.16
B.A1
5.05
5
4.94
4.9
4.86
4.84

7.68

NA
7.6b

MNA
7.44

MA
7.34

MA
7.26
7.18
7.09
7.01
6.92
B6.77
6.35
6.05
5.88
5,76
5.66
b.59
5.51
E.44
5.39
5.3%8
5.31
5.26
5.20
5.15
5.10
5.04
5.00
4.98
4.94

tests completed at site

7.70

MNA
7.68

MNA
7.66

MNA
7.60

MNA
7.56
7.50
7.45
7.38
7.32
7.28
7.08
6.83
5.64
6.48
6.36
6.25
6.18
6.10
6.04
5.89
b.94
5.88
5.80
5.7b
5.70
5.64
5.59
5.5G
5.53

7.10

MA
7.08

NA
7.06

MNA
7.00

MNA
8.96
6.80
E.85
6.78
6.72
6.66
6.48
6.23
6.04
b.BB
5.76
5.65
5.58
5.50
5.44
5.28
5.34
5.28
8.20
5.15
B.10
b.04
4.99
4.96
4.93

6, Matedze



Table 3.6.7 Attendees at pump maintenance workshop site 6, Matedze

N NAME KRAAL

|| JANI [B) Bomero

| CHIKOSI (Mujere} Guyo
MUDZINGWA (Loveness) Makonese
MUDZINGWA, [Banicha) Makonese

| MUCHINI (Cladios) Makonese
CHISASA (Robart) Mushuku
CHEKERO (Munyaradzi) Chekera
RUVIZHO (Lucas) Guyo
KWARAMEBA, (Lorraineg) Guyo
MUSHUKU (Sullen) Mushuku

Table 3.6.8 Water points in the region of collector well site 6, Matedze

Waterdewe! Diga-up
Wel i : ——_—
i Busbdariawner Krasl Dlate I.‘m:m n:::i-l ek EI:;“ Water e S
i m B ) wene | cets ¥ 1 1sez
ki VR
1 oA Ramen 18584 2.0 5.5 B, 11 1498 | 194 Encallent DBomesto (D} Ma e
community Idax. 22 md Garden (5]
Av. 11 mi
-] DDF! Bomers | 1832 17 16.7 Peas o Yes Yo
OO Ty
E DDF! Chelera | 1382 17 TET | 1E00 | 1954098 Poar D Yes Y
COMER Ty
4 DDF! Mahoness | 1992 18 12.42 Foar o Yeu Yea
SETETUNTY
B Can. Ass Chehars 18Es 72 Exidlent (+] Ha No
-} Mim, HZO 1994 Excallent B na o
Chinde (C)
T Kwwmrmne Bomare igmwa | 1% Pood LG Yot Yoo
I

Table 3.6.9 Wells and boreholes monitored for water-levels at site 6, Matedze

DATUM DESCRIPTION 1
WELL DEPTH iR
HNUNMEBER ELEY ELEY imi fmi
Emaglh framew ]
1 f.5R o0 5.E0 .0 1
EHT Q.35 - m 106 L0
EH2 900 -2BE EG oY




Site 7 - Machoka

Site description

Geology: basalt

Location: approx. 80 km east of Chiredzi Research Station, 10 km
west of the Save River, 5 km south of the main Ngundu
to Mutare road.

Access: -

Annual rainfall: BB0 mm
Exploratory drilling

Drilling: DWD rig and crew
No. of exploratory holes: 1

Comments: -

Specific construction details

Foreman: Eliah Mafunga/Peter Msanu

Depth of well shaft; 9.5 m

Time to dig shaft: 22 weeks

No. of laterals: none

Length of laterals: n/a

Comments: digging was hard and progress was slow, hampered by

POOr community organisation.

A soakaway trench {0.5m wide, 0.5m deep was dug on three sides of the slab to
collect waste water and a further trench dug to drain the waste water away down
slope. These trenches were filled with pieces of hard rock the size of a small fist
1o create a French drain.

Monitoring of well performance

Mr Maxwell Chinaya is to change the Munro water-level recorder chart and read the
meters at 0600 every Sunday morning. He will also dip the DDF borehole and the
DDF well and measure daily rainfall,
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Figura 3.7.1 Map of location of collecter well garden and local water points



not necessary

Figure 3.7.2 Detail showing location of exploratory boreholes

not applicable

Figure 3.7.3 Map of vicinity of collector well showing direction of laterals
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Figure 3.7.4 Collector well and headworks construction, site 7. Machoka



Table 3.7.1 Diary of activities at site 7, Machoka

ACTIVITY COMPLETION PERSONNEL EQUIFMENT MATERIALS
DATE REQUIRED REQUIRED USED
(DURATION)
e
iduntify site 20004194 hydrogeclopist air rig and diesel 17 Il
[? dave} driller assaciated drill bits 7
1 lsbourgr equipment
“ drill one explaratery hola 2040494 hydrageabkagiat air rig and diesel a5
11 day) driller agsooiated drill bits 7
1 lsbourer gguipmant
pumptest EH1 0E/0E/94 ptest enginesr Pump and petrol 4]
i1 davi &lta assistant aEsociated
Bepmpmeant
dig well shaft te B.6m, backfill 14/12/04 canstrugtion COMpressar cement 26bags
|| with gravel, concreta in (166 days| REnager gump + hoses bricks 200
eanitary seal, bulld and plaster site foreman winch + hoass river sand deum
hiead wall 5 Iabourers wiirg rope 18mm graval  T0cum
garnitry dizselicomg] 32000
MNote, For much kibble steed casing  Om
& the tima thers persannel frams Jh poims =]
were anly thras 4 X disme jh gide red 1
labourers 2 picks chisals Z
2 wheelbarmows purp rubbarg 2 i
4 ghovels hydraulic oil 208
€ helmats anginz oil 151
2 war pmtecions gumboats Bpre
jeckhemmar overalle dsots
eemant rmiser Eaap Gbars
shifting spannar gloves Anre
2¥mm apannaer paratiin 5|
torch fgas 20kg
foreman’s tant betteries &
foreman’s bad mask refills 3
foreman’s slove pumg beafings 2
complete headwarks, well To/11/84 construction Formweork bricks 100
covers, water tank, soakaway, 17 daysl MBS lewel camant Shbags
ganiry site foreman Erowee| sand/gravel 1cum
5 labaurers PUmp mountings 2
handlag 4
reinfarging  Gegm
EQmm galv pipes 18m
s0mm elbows a
B0mm nipples 2
pump test collactar well 11411/84 piest engineer gump and petrol 161
bafare laterals x 2 I4 days| site A32iatant assoclated

agquipment




Table 3.7.1 Diary of activities at site 7, Machoka (continued)

Inetall bushpumps with
community as part of pump
maintenance workshop

COMPLETION
DATE

[DURATION)

{1 day)

PERSONNEL
REQUIRED

EDUCTOr
translagor
G lecol peaple

EQLAPMENT
REQUVIRED

thread cutter for
Eomm pipe and
189mm rods

MATERIALS
USED

EOmm gakv pipe
18m

SOmm nipples &
Fump cylindar 2
17mm reds 18m
type B bushpump 2
handles 2

18" pipa wrenah 2
107 shifter 1
15rmam rope 20m
2" pipe clamp 1

27 lifting plug 1
pump manual 1 "

well, DDF borehole, DDF well
piazomeater "bhi’

Inatall menitoring for large dia,

12 daysh

pImEl engineer
foreman

munr wl reeordar
2 water metars

bricks 100
cOMment Zbags
munrg bex 1
padiock 1
S0mm galv pipe Gm
E0mm elbowe B
S0mm wnionjoint 2
wilevel dipper 1
notebook 1
Ben 2
raingaugs 1

aract gardan fence and h-nu
gate

{3 days)

construction

mMAnager

#ita foreman
20 lacal
peoph

cEamant mixer

2 whaal berrgeg
4 shovels

2 picks

wiire strainer
electric drill

F Bmm didl bin
generatar

camant Hbags
steel posta 13
ctagl staye 10
etesl stondnrdeds
gate 1
diamond mash

1Cwig

barbed wire  B0kg
13Gge wire  S0kg
14Gge wire  BOkg

MNOTES

1 Al tasks required & driver with ready access to & landrover snd twin axls [Im3) wailas,
vehicle running sasts are not included in this table.

1 Conetrustion manager, puinptest enpinear and instructer can be dome by ane person.

3 Equipment requirad for pump testing is detailed in a separate seport Thomason (1294),

4 The construction manager raquired & comprahansive sst af genzral toals far al rasks.

& The site foreman required a emall ot of tools far maintenonce ang attending to minar breakdowng




Table 3.7.2 Drilling logs of exploratory borehaoles at site 7, Machoka

EXPLORATORY DRILLING AT MACHOKA [GOLLECTOR WELL SITE %1
Exploratory borahale BHY
i Dwilled 20004094 by DWD air £ig
dinmeter = 1 B0mm. depth = 18m fl
firet strike =Bm, RWLI21/4/94) =7.83m
blowing yield|20/4/84) =0,651s
Depth Penatration Comrment
%:w i o
1.00 100 clay
2.00 1.00 clay
3.00 1.0 clay
4.00 1.00 weathergd basalt
B.00 1.60 weathered bagah
& .00 1.50 waathared basalt
7.00 2.00 woathered basalt
B8.00 5.00 harder basale
3.00 5.0 braak
10,00 Lo harder basalt
11.00 B.00 weathergd hardish |
12.00 5,00 weathered hardizh
13.00 .00 weathersd hardich
14.00 B.00 wizathered hardish
15.00 5.00 wiaatherad hardish
16,00 5.00 waathered hardish
17.00 .00 weathersd hardish
It 18,00 5.00 weatharsd hardish "




Table 3.7.3 Geological descriptions of collector well digging samples, site 7

#

Machoka
MACHOEA [SITE SEVEN]
GEOLOGICAL DESCRIPTION OF DRILLING SAMPLES FROM THE COLLECTOR WELL
DEPTH Ciescription
{m)
Oto 3 samples missing
dta 4 Angular and gub-rounded fragments of weathered besalt and some friable pieces of woft, weathered basalt,
with coating of grey drilling dust.
itoB Angular pieces of weathared basalt with costinge as above, Some (few| emall pleces of Tocelorets,
Bito & Angular pleces of less weathered basalt fresh faces grey. fine grained, unstained,
Gta ¥ Angular pleces of reddish basaltic rock containing black mineral patches (as at she 8),
7B Angular fragmants of pale grey, slightly waatherad te frezh reck, containing rounded black phencerysta of
Tharblande ar alivine.
B8 Angular fragments of grey basaliie rock, spome clesn, seme coated with gresnish-grey clay.
Bt 10 Angular fragmante af gray basalt. eome elay seating, but mush less than abowve.
10 to 114 Clean, angular fragmente of frash basalt, some dark grey. some raddigh purple, some with guartz-filled
vesicles, or quartz vein material
LR Glean, angular fragments and dust of fresh basait, Little to no iron scaining.
121013 Ag dbove, Fragments, mostly paler grey, showing rewend or oval patches of dark greenish mineral up to § men
acrosg, Some aleo with whive vesicles of quamz up ta 2-3 mm agrass,
1310 14 Clean, anguler fragments of reddish basalt with dark green phenocrysts end of pale greenishegray bazalt, slso
with darker greenish patches or phenoorysts of Toliving
14 to0 16 Angular fragrments of gresnizh-grey basalt as sbove, and some af the mors reddish type described eadier, bath
with dark maneral patchos.
16ta 17 Clean, angular fragments of pale grey basalt
17t 1E Clean, anguler fregments of grey bosalt, with some smaller, rounded buff pleces of *mome weathered basalt
and sorws basalt pieces with white calcite weining.

Table 3.7.4 Lateral drilling logs from site 7, Machoka

Large-diameter well not converted to collector well,



Table 3.7.56 Pumping-tests performed at site 7, Machoka

WELL DESCRIPTION

TEST DATE

Me

T 10426784 TICWELITD = B. 75kl

WELL DESCRIFTION

TEST DATE
Ha
1 O5REMed
2 QERNEDs

DESCRAFTION

DESCREPTION

Ti
T2

COLLECTOR WELL
TEST PUMF  FUMP
BY  RATE TIME
Gl [rmin]
oTTC .00 &0
EXPLORATORY BH
TEET PLMP  PUMP
a¥  RATE TIME
il Teniisn]
oT 0,54 (1]
oT 1.04 120

PETART

kgl

772

FSTART
WL
ekl

7.2
.42

PETGR

a4z

PITC#R

138
7.88

MWL REC.
EETM. TIME COMMENTS
b dmim
<7.88 2920 RATE+-3%, erd of test wi slogs
to well Bsttern. well dooponed o
B.EDmbgl by 14512004, Retast?
KWL REC.
ESTM. TIME COMMENTS
fmbgll  4mind
<712 B RATE+-3%, RATE TOO Lo
=31z 80 RATE+-3%



Table 3.7.6 Pumping-test data from tests completed at site 7, Machoka

SITE SEVEN LARGE DIA WELL HIGH DISCH BEFORE LATERALS (25/10/94)

PUMPING DATA CALCULATED DATA
SITE SEVEN AV PUMP BATE (I/s) 1.00
DATE 10425/84 DRAWDOWRN (m) 0.65
TEST hdhl DEWATERED vOL (m3) 2.251
TESTER duitc FUMPED VOL [m3) 18.000
PUMPING TIME (hrs) 6.00 "LAMDA' 0.13
START VOL {m3) 39.582
END VOL. (m3) b7.6b82
START WL. (mbd) 7.86
ENMD WL. (mbd) 8.51
ORIFICE DIA (mm) 18.00
PRESS. DIFF (m) 1.25
CW DATUM mark on casing
DATUM ELEV. (magll 0.14
BEH DATUM toc
DATUM ELEV.{magl) 0.15
COLLECTOR WELL DATA PIEZO DATA
T pstart T pstop WL WL WL WL
{hrs) {hrs) {mbd] (mbgl) imhbd} {mbgl)
0.00 7.86 7.72 7.87 7.72
1.00 8517 8.03 2.13 7.88
2.00 8.28 8.14 B.23 8.08
3.00 8.37 8.23 B8.32 817
4,00 8.45 £.31 8.40 8.25
5.00 0 8.56 5.42 8.51 8.36
§.00 1 B8.22 8.08 B.21 8.06
7.00 2 B.12 7.98 B.11 7.96
2.00 2 8.07 7.93 8.08 7.93
9.00 4 8.04 7.80 8.04 7.88
10.00 5 8.02 7.88 8.02 71.87
12.00 7 Ma MNa MA Na
14.00 2] MA MNaA A WA
16.00 11 MA MNaA A, NaA
18.00 13 7.95 7.81 7.96 7.81
20,00 15 7.85 7.81 7.85 7.80
24.00 18 703 7.79 .94 7.79
30.00 25 7.92 7.78 7.853 7.78
36.00 ey 7.92 7.78 7.93 7.78
42.00 a7 7.81 1.77 7.92 7.77
48.00 43 MA, MA NA MNA
G0.00 55 MA MA Na A,
T2.00 67 MA LA A MNa
84.00 79 KA M MA MA
MOTES

-The piezo (dia 0.06m) was 1.00M from the well (dia 2.10m|
-Well was at rwl at start of test

-dipped to temporary datum, wall incomplete.

-maximum depth = 8. 67mbgl well bottom not flat.



Table 3.7.6 Pumping-test data from tests completed at site 7, Machoka

{continued)

SITE saven
TEST Expl. BH T1
DATE 0b/0E6/94

EH DATA FROM MINISTRY OF WATER RECORDS

NAME Machoka School
NUMBER MNA
GRID REF NA,
DATE DRILLED 04/20/94
DRILLED BY DWD Mr Chikuni
DEPTH (m) 18.00
DIAMETER (m) 0.15
PUMPING DATA
FUMPING TIME (hrs) 0.17
START VOL (m3) 244,772
EMD VOL. (m3) 245,096
START WL. (mbd) 7.12
EMD WL. (mbd) 7.28
BH DATUM toc
DATUM ELEV.(magl} 0.00
TEST DATA BH
T pstart T pstop WL WL
{min) {min) (mhbd) (mbal)
0.00 7.12 7.12
0.50 7.26 71.26
1.00 7.27 1.27
2.00 2.27 1.27
3.00 .27 7.27
4.00 7.27 1.27
6.00 T.28 1.27
6.00 7.28 7.28
7.00 7.28 7.28
8.00 7.28 7.28
9.00 7.28 7.28
10.00 o] 7.28 7.28
10.50 0.5 T.14 7.14
11.00 1 7.13 71.13
11.50 1.5 7.13 7.13
12.00 2 7.13 1.13
12.50 2.5 713 7.13
13.00 3 72 7.2
13.50 3.5 .12 FAZ
14.00 4 7.12 .12
14.50 4.5 T2 7.12
15.00 5 7.12 112
16.00 & .12 712
17.00 7 T2 712
18.00 B T.12 712

Machoka School
MEASURED DATA DEPTH (mbgl)
TESTER DT

PUMP SET AT

ref:- M
WATER FIRST STRIKE (m)
MAIN STRIKE {m)

REST WATER LEVEL (m)
BELOWING ¥IELD (m3/h)
CASED

SCREENED

OFEN

CALCULATED DATA,

AV PUMP RATE (I/s) 0.54
DRAWDOWN {m] 0.16
DEWATERED YOL (m3) 0.003
FUMPED VOL (m3) 0.224
‘LAMDA" 0.009

16.40
13.40



Table 3.7.6 Pumping-test data from tests completed at
(continued)

SITE
TEST
DATE

Machoka School
MEASURED DATA DEPTH {mbgl)
TESTER DT FUMP SET AT

SeVEen

Expl. BH T2
05/06/94
BH DATA FROM MINISTRY OF WATER RECORDS

ref.- NA

NAME Machoka School WATER FIRST STRIKE (m)
NUMBER A MAIN STRIKE (m)
GRID REF NA REST WATER LEVEL {m)
DATE DRILLED 04/20/94 BELOWING YIELD (m3/h)
DRILLED BY DWD Mr Chikuni CASED
DEFTH (m] 18.00 SCREENED
DIAMETER (m) 0.15 OPEN
FUMPING DATA CALCULATED DATA
PUMPING TIME (hrs 2,00 AV PUMP RATE (I/g)
START VOL {m3) 245,096 DRAWDOWN (m)
END WOL. {im3) 252.732 DEWATERED VOL (m3) O
START WL. (mbd) .12 PUMPED vOL {m3) 7
END WL. (mbd) 7.67 "LAMDA" 4]
BH DATUM toc
DATUM ELEV.|magl 0.00
TEST DATA BH
T pstart T pstap WL WL
{min] {min} {mbd) (mbgl]
0.00 712 7.12
0.50 7.47 7.47
1.00 7.80 7.80
1.50 7.h1 7.50
2.00 7.52 7.51
2,50 7.52 7.52
3.00 7.53 7.52
3.50 7.53 7.63
4.00 7.63 7.53
4.50 7.53 7.53
5.00 7.53 7.53
6.00 7.563 7.83
7.00 7.55 7.65
8.00 7.55 7.558
9.00 7.55 755
10.00 7.55 7.55
12.00 71.56 7.06
14.00 57 7.57
16.00 7.857 7.57
18.00 7.57 7.57
20.00 7.58 7.58
22,00 71.57 7.57
24,00 7.58 7.58
26.00 7.5B 7.58
28.00 7.58 7.54
30.00 7.59 7.58
32.00 7.80 7.60

site 7, Machoka

16.40
13.40

MA
7.92
235

Ot 18

1.06

0.55
010

638
001



Table 3.7.6 Pumping-test data from tests completed at site 7, Machoka
{continued}

35.00 7.60 7.60
40.00 7.61 7.61
45.00 7.61 7.61
50.00 7.62 7.62
G60.00 7.62 7.62
70.00 7.63 7.63
80.00 7.64 7.64
80.00 7.65 7.65
100.00 7.65 7.65

120.00 0.00 7.67 7.67
120.50 0.50 7.28 7.29
121.00 1.00 7.28 7.28
121.650 1.50 7.27 7.27
122.00 2,00 7.27 7.27
122.50 2.50 7.26 7.26
123.00 3.00 7.26 7.26
123.50 3.80 7.25 7.25
124.00 4.00 7.25 7.25
124.50 4.50 7.25 7.25
125.00 5.00 7.24 7.24
126.00 6.00 7.24 7.24
127.00 7.00 7.23 7.23
128.00 8.00 7.23 123
128.00 89.00 7.23 7.23
130.00 10.00 7.23 7.23
132.00 12.00 7.22 7.22
134.00 14.00 7.22 7.22
136.00 16.00 .27 7.21
138.00 18.00 7.21 7.21
140.00 20.00 7.21 7.21

142.00 22.00 MNA MNA
144.00 24.00 MNA MA
146.00 26.00 7.21 7.21
148.00 2800 MA MA
150.00 30.00 M A
152,00 32.00 7.20 7.20
155,00 35.00 M M
160,00 40.00 NA, MA
165.00 45.00 7.18 7.18
170.00 50.00 NA A
180.00 60.00 7.18 7.18
180.00 70.00 M M

200.00 80.00 7.16 7.16



Table 3.7.6 Pumping-test data from tests completed at site 7, Machoka
(continued)

SITE # 7 DIGGING DATA

DIGGING STARTED 03-May-84

DIGGING FINISHED 28-Jul-34

TOTAL DIGGING TIME 12.3 WEEKS

DATUM DESCRIPTION HEIGHT ABOVE GROUND LEVEL (m)
Top of wall 0.58

Munre datum (Top of slab) 0.68

DEFTH OF WELL 9.42 mbagl

RECOVERY AFTER DIGGING

DATE TIME REC. TIME WL activity during

{of day) {hrs} {mbtoc) preceding 2dhrs
06/15/94 08:00 0.00 10.10 dewatering to 10.10m
06/16/94 06:00 24.00 9.04
06/17/94 06:00 48.00 8.22
06/18/94 06:00 72.00 7.65
06/20/24 0G:00 120.00 6.95
06/21/94 06:00 144.00 6.70
06/22/94 06:00 168,00 : 6.50
06/23/94 06:00 192.00 6.30
06/24/94 06:00 216.00 6.11
06/26/94 06:00 264.00 6.00
06/28/94 06:00 312.00 5.98
06/29/94 06:00 336.00 5.95

06/30/94 06:00 360.00 5.94



Table 3.7.7 Attendees at pump maintenance workshop site 7, Machoka

not available

Table 3.7.8 Water points in the region of collector well site 7, Machoka

not available

Table 3.7.9 Wells and boreholes monitored for water-levels at site 7, Machoka

not available



Site 8 - Masekesa

Site description

Geology: basalt

Location: approx. 60 km east of Chiredzi Research Station, 10 km
west of the Save River, just north of the main Mutare to
Ngundu road.

Access: -

Annual rainfall: EBO mm

Exploratory drilling

Drilling: DWD drilling rig and crew
No. of exploratory holes; 2

Comments: -

Specific construction details

Foreman: Peter Msanu

Depth of well shaft: 18 m

Time to dig shaft: 23 weeks

No. of laterals: 4

Length of laterals: 9,19, 27,27 m

Comments: digging was hard and progress was slow, hampered by

poor community organisation.

A soakaway trench (0.5m wide, 0.5m deep was dug on three sides of the slab to
collect waste water and a further trench dug to drain the waste water away down
slope. These trenches were filled with pieces of hard rock the size of a small fist
to create a French drain.

Monitoring of welf performance

The water-level in the collector well, Mr Gwenzi’s well and the DDF borehole will
be dipped by Mr Gwenzi at 0800 each Sunday. The pumping times of the borehole
will also be recorded.
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Figure 3.8.1 Map of location of collector well garden and local water points




not necessary

Figure 3.8.2 Detall showing location of exploratory boreholes

SITE 8: MASEKESA

Refer to Table 3.8.4 for lateral drilling logs N
(Show of water:- dry, v.poor, poor, good, v.good) 1@ T
szt Exploratory boreholes (Ref. Table 3.8.2)

Figure 3.8.3 Map of vicinity of collector well showing direction of laterals
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Figure 3.8.4 Collector well and headworks construction, site 8, Masekesa



Table 3.8.1 Diary of activities at site 8, Masekesa

after laterale x 2

equipmant

ACTIITY COMPLETION PERS ONNEL EQUIFMENT MATERIALS
DATE REQUIRED REQUIRED USED
l {DURATION)
—_— — —_—
identify site 230494 hydmogeslogist Bir rig and dizsal it
(7 days) diiller ageocizted eqipmant drill bits 27
1 labaurer
drill twao exploratory hobes 2304784 hydrogeabogist gir rig and dicsal (=]
i (2 daysl drilter asgaciatad drill bits 77
1 labowrer aguipment
pumptest BH2 CE/O5154 PLest enpginssr Fump and patrol Bl
{1 day) Eile assistant asgociated
equipment
dig well shaft to 18m, backfill 23110/34 constructien eamaressor cement Bbags
with gravel, cencrets sanitary {164 days) manager pumg + hoset bricks 200
seal, build and plastar head wall site foreman winch + hoges Aver sand Ao
5 labhourers wire rope 19mm gravel 10cum
gantry dieselicomp] 52001
kibbla steel casing T8m
personnel freme jh points ]
4 2001 dneme jhoanvil black 1
2 pleks mfronthead 1
2 wheelbarmows jhoside rod 2
4 showvels jhping 2
G helments purrip rubbers 2
2 asr proteators hydraulic ofl 204
jrckhammar englne gil 160
cement mixes gumboote Epre ||
shifting spanner ovarally 11144
27mm spanner s0ap Shars
taurch aloves dprs
forman'e Ten parrafin 25
foreman'cs bad gas 20kg
foreman's stoue batteries -]
lateral deilling 28/10/M4 driller air rig and 16mm wire rope 1S5m
{faur laterals) (B daysh crans operator nagociated diggal 12004
1 labaurer squipment
complete headwaorke, weall 1o11ies esnatruction farmwork bricks 100
covers, water tank, soskaway, I7 days| manager lawvel CEMEnt Bbags
gantry ame feraman trovel eand/fgravel 1oum
B laboursrs pump mauntings 2
hendles 4
remforcing Ssgm
B0mm galv pipe 15m
E0mm albows 2
S0mm nipples 2
pump 1asr aollectar wall 111M1/34 plosr engmaer pumg and patrol 15l
batare [aterals x 1 & days) zile assistant aEgosiated




Table 3.8.1 Diary of activities at site 8, Masekesa (continued)

ACTIVITY COMPLETION ] FERSONNEL EQUIPMENT MATERIALS
DATE REQLUIRED REQUIRED USED
{DURATION)
fz
install bughpurips with instructor thread cutter for BOmm galv pipe 34m
eommunity as pert of pump [1 day] transbator S0mm pipe and EOmm nipplas 11
maintenance workehop 6 lazal paopls 19mm rods pump cylinder 2
17mm rods 34m
type B bushpump 2
handles 2
18* piga wranoh 2
10" shifter 1
1Emm rope 20m
2" pipe clamp 1
2° lifting plug 1
pump manual 1
install menitering for collector pTRSt anpinmer w.lavel dippar 1
wall (1 dayl notebosk 1 "
DDF borshole e 2
pisromater "bhi” faingaugs 1
Mr Gwenazi's well.
arrect garden fence and hang TR (T T cement mixer cement 20bags
gata 13 days| manager 2 whesl bamawsg eteel posts 13
site forgrman 4 shaovels steel stays 10
20 local 2 picks stedl standards36
petpla wise strainer gate 1
eleotric drill diamend mesh  10ds
1Bmm drill kit barbed wire SOkg
Qenaratar 138ge wire  BOkg
1d0ge wirs  BOkg
— —
MNOTES

wehicle nnning coste are not included In this table,

1 Al taeks required a driver with ready access to a landrover and twin e (2m3| trailer,

2 Construotion manager. pumptest enginesr and instructor can be done by one person,
3 Equipment reguired for pump testing is detailed in a ceperate report Thempsan {1394,
4 Tha eonstrection manager requirad a comprahansive st of general toasle Tor all tacks.
2 The site foreman required a small set of tooks for maintenencs and attending 1o minar braakdowns,




Table 3.8.2 Drilling logs of exploratory boreholes at site 8, Masekesa

EXFLORATORY DRILLING AT MASEKESS (COLLECTOR WELL SITE 81
——
Exploratory barehale BH1 Exploratory borehole BH2
Drilled 22/04/94 by WD gir rig Drilled 23/04/94 by DWD air rig
diameter=180mm, depth=196m dizmater =150mm, depth=30m
dry when drillad Tirat strike = 18m, main strike = 18m WL 24/4/94) = 8_24m
RWLI23/4/04] =77 blowing welld|24/4/94) = 0, 36|/5
Dapth Penetratian Commant Depth Penetratian Commant
im) rate (min/m] tml rate|minfm}
|| 1,00 ne clay 1.00 na Eolt
2,00 na clay 2.00 na sl
3.00 na clay 3,00 na soft ft
400 2.00 fine dry dust 400 na soft
5,00 200 fire dry dust B.00 na maoft
6,00 200 fina diry dust 6,00 na soft
T.00 d.24 weathered .00 na hard pieces
B.00 4.4 basalt B.00 na waathered
5.00 4.24 partly hard 8.00 na basal
10,00 .00 hard 10.00 1.07 decamposed
11,00 3.00 hard 11.00 na decompoged
12,00 270 decomposed 12.00 1.30 decomposed
13.00 2.70 decomposed 13.00 1.80 hard pisces
14.00 .70 dasomposed 14.00 2,20 decompased
18,00 270 decomposed 15,00 0,30 moisture
16.00 .70 hard 16,00 0,70 maigture
17.00 3.00 hard 17.00 0.70 mEsiEture
1B.00 3.00 hiard 18.00 1.00 firct strike
18.00 .00 hard 19.00 2.70 decompasad
20,00 20.00 3.23 hard piacas
27,00 1.00 a7z hard piccas
23,00 22.00 2.0 hard plecas
23.00 23.00 3.80 hard piages
24.00 24.00 3.90 quita hard
25,00 25.00 2.30 guite hard
26,00 25.00 3.70 quite hard
17.00 27.00 3.80 hard
28.00 28.00 4.00 huard
29.00 29,00 4.00 hsrd
30.00 30,00 4.00 hard




Table 3.8.3 Geological descriptions of collector well digging samples, site 8

i

Masekesa
MASEKESA [SITE EIGHT)
“_ GEOLOGICAL DESCRIFTION OF DIGCING SAMPLES FROM THE LARGE DIAMETER WELL

DEFTH Description

(i

- Black sandy, sflty soil.

Tto 2 Grey clay soil. Some small {1-2mm) pieces of white mineral.

2 to 4 Angular pieces of grey basaltic rock with some reddish brawn Iran staining on joint faces and soma quarez
patches. Thin white coatings of Tealcite on some faces,

Il 4 to 4,5 Angular fragments of grey basalt, clean pleces fresh with soms weathering en joint faces, and piccos ag -4 m
above, Also whits angular pieces of Tealorets or Tweatherad caloits vaining of baked gail horzan.
4.5t & Mixture 50:50 of &) angular fragmente of grey baseht 83 above, with brownich-Buff weatharing spots. Some
pieges with Tealoite or Toalersts on faces, and bi angular white pleces of calorete or possibly material from a
baked gail herizon,

Bito G A5 sbove, BOCS0 mixture of grey basaft fragments and angular pisces of whits culorets,

G 7 Much smaller angular fragmants of slightly weathered basalt and angulsr pieces of Tealorets.

Tio 8 Angular fregments of grey, sBghtly weathersd, bagalt with same brownish epatting as shove. Some fragments
shawing slightly brownish stained caleite welning on surfaces, coatad with fine buff-grey dust. One large
angular piste of Teakrets as abave.

1l
Gt @ Mg abave, but smzller fragients and mostly basalt not calsrets.

S1a 10 Angular fragment= of slightly '-'\-utl.-lcr:d basalt, and lew small pieces of Tealorets,

10 1o 11 Srnall angular pieces of mone heavily weathared basalt coated with Buif fine dust of =it and mayvhe some clay.
Som wory soft pioces of heavily rotied Basalt, no calsrate.

TMto12 Angular pieces of weathered reddish basaltle reck, in which black minerals stand out as spote 1-Zmm scross.
Alsa, =5 above, some soft frisble umpe ef heavily weathersd rock

12t 13 A5 above. Angular frapments of reddish weathersd basaltic reck, tog=ther with few smaller fragments of
Tealorete,

1310 14 Angular pieces of wasthered basalt, slightly reddish, with some whitg palches up to 2-3mm scross

14 to 18 Angular pieces of goarser-grained basaltic mock, showing ouli-reddish iran stasning. some black patches or
praing of unweathared minerals up to 2-Imm across, Some soft anough to break,




Table 3.8.4 Lateral drilling logs from site 8, Masekesa

MASEKESA SITE EIGHT. COLLECTOR WELL LATERAL DRILLENG LOGS

LATERAL 1 LATERAL & LATERAL 3 LATERAL 4
DRILLER P.FRastall F.Hagtall P.Ragtal F.Hastall
DIRECTION north emst south wiikat
ELEVATION -5 dogreos =5 degrees -5 degress -6 degrees
LENGTH 12rods, 8m 26rpds,19.5m 36r0de, 27m 3Grods, 2 7m
COMPLETED 2470734 26/8/a4 ZEMa/e4 28/3/94
WATER FLOW fair lets lats lots
ROD NUMBER COMMENT COMMENT COMMENT COMMENT
[0.78m rods)
8! weatharad waatherad weaathered Fra-d
2 weatharad wiaatharad weathersd weathered
3 weatherad waatherad waathered waathered
rl 4 weeatherad wisathered weathersd waathered
5 weathered weathered waathered waathpred
B weathered weathered weathered waathered
F weathered waathered weathered wearfered
B weatharsd waathered weathersd weathered
B weathered weathared wisatharad waathaned
10 herd wiagthersd weatherad waathaned
11 hard | weeatherad waathaned
12 hard | | |
1a ! | |
14 hard bands with very | |
16 soft. black bagalt | |
18 aravel | |
17 | |
18 | hard bands
18 hard bands with seft |
20 black gravel and glay |
1 | |
22 | |
23 [ | hard
& | hasd
a8 | hard
26 ! hard
27 | I
28 | ]
24 | |
30 | |
kx| | ]
3z | |
33 |
a4 |
as
a6
a7
38
e |




Table 3.8.5 Pumping-tests performed at site 8, Masekesa

WWELL DESCRIPTION

TEST BATE  DESCRIPTION

1 1011804 LDWY
da 110384 CW
e TiMes oW

WELL DESCRIFTION

TEST BATE  DESCRIPTION
He

1 GBEmd OFEN BH

COLLECTOA WELL

TEST FUMP FUMF P3ITART  P3TOR RivL

BY  RATE TIME W W ESTH.
L] Lt ImEgl gl |riaghl

onTe 1.00 00 8.233 1231 <823
DTTe 1.00 hle 248 1204 w848
DTTC 1.00 S0 B34 1208 <@38

EXPLORATOAY BOREHOLE

TEET PUMF PUMF PETART FETOF Rl
EY  RATE TIME Wi Wk ESTHL,
il feniny ibgll  Imbgh  (mibgh

oT o438 100 001 1736 801

MEC,
TIME COMMENTS
mird

4320 RATE+-3%
ANZ0 poor text DDF pumiped bh 30m savey
JIE0 AATE +-3'%, repeated sbove test

REC.
TIME COMMENTS
imird

1520 RATE+-3%



Table 3.8.6 Pumping-test data from tests completed at site 8, Masekesa

SITE EIGHT LARGE DIA WELL HIGH DISCH BEFORE LATERALS (19/10/94)

FUMPING DATA CALCULATED DATA,
SITE eight AV PUMP RATE (I/s) 1.00
DATE 19/10/94 DRAWDOWMN (m) 2.98
TEST hdbl DEWATERED VOL Im3) 10.322
TESTER dt/pm PUMPED WVOL (m3) 18.023
PUMPING TIME {hrs) 5.00 "‘LAMDA’ 0.57
START VOL (m3) 21.6568
END VOL. (m3) 39.582
START WL. (mbd] 9.35
END WL. (mbd) 12.34
ORIFICE DIA (mm) 19.00
PRESS. DIFF {rmn) 1.25
CW DATUM toc
DATUM ELEV. (magl 0.13
EH DATUM toc
DATUM ELEV. (magl} .15
COLLECTOR WELL DATA, PIEZC DATA
T pstart T pstop WL WL WL WL
(hrs) (hirs) {mbd) {mbal) {mbd) {mbgl)
.00 9.36 9,23 9.38 9.23
1.00 10.20 10.07 a.73 9.58
2.00 10.87 10.74 10.02 9.87
3.00 11.45 11.32 10.28 10.13
4.00 11.83 11.80 10.448 10.34
5.00 0 12.34 12.21 10.66 10.51
6.00 1 11.84 11.71 10.51 10,36
7.00 2 11.40 11.27 10.33 10.18
8.00 3 11.06 10.83 10.20 10.05
9.00 4 10.78 10.65 10.10 9.95
10.00 L 10.54 10.41 9.95 9.80
12.00 7 10.28 10.15 9.82 9.67
14.00 9 NA MA A NA
16.00 11 MN& MNA MA A
18.00 13 M MA MaA MNA,
20.00 15 9.52 9,38 9. 48 9.33
24.00 19 9.40 9.27 g9.41 9.26
30.00 25 9.34 9.21 9.34 9.19
38.00 31 9.30 8917 9.32 9.17
42.00 37 9.27 9.14 9.29 9.14
48.00 43 9.26 813 9.29 9.14
0,00 &5 MN& MNA MNA Ma
72.00 &7 NA MNA NA M &
84.00 79 MNA MA MLA Ma,
MOTES

-The piezo (dia 0.06m| was 3.52M from the well {dia 2.10m)
-Well was at rwl at start of test
-well dipped to top of casing, wall not complete. TD = 18m toc



Table 3.8.6 Pumping-test data from tests completed at site B8, Masekesa
{continued)

SITE EIGHT LARGE DIA WELL HIGH DISCH AFTER LATERALS (11/1 1/94)

PUMPING DATA CALCULATED DATA
SITE eight AV PUMP RATE (I/s) 1.00
DATE 11/11/94 DRAWDOWN (m) 2.73
TEST HDAL#2 DEWATERED WOL {m3) 8.458
TESTER DT/TC FPUMPED VOL (m3) 17.926
PUMPING TIME {hrs) 5.00 ‘LAMDA’ 0.53
START VOL {m3) 323.147
END VOL. (m3} 341.073
START WL. (mbd) 9.48
END WL. (mbd) 12.22
ORIFICE DIA (mm) 18,00
PRESS. DIFF {m) 1.25
CwW DATUM toc
DATUM ELEV. (magl 0.13
BH DATUM toc
DATUM ELEV.(magl} 0.15
COLLECTOR WELL DATA PIEZQ DATA
T pstart T pstop WL WL WL WL
{hrs) {hrs] (mbd) {mbgl) {mbd) {mbgl}
0.00 9.49 9.36 9.47 9.32
1.00 10.32 10.19 9.83 89.68
2.00 10.96 10.83 10.11 9498
3.00 11.48 11.36 10.35 10.20
4.00 11.80 11.77 10.66 10.41
5.00 0 12.22 12.09 10,75 10.60
6.00 1 11.73 11.60 10.56 10.41
7.00 2 11.32 11.18 10.38 10.23
8.00 3 10.938 10.86 10.25 10.10
9.00 4 A MA, M, MNA
10.00 5 WA MA MA, NaA,
12.00 7 MA MA A, MNa,
14.00 | NA A, MA, N
16.00 11 MA MA MNA MNA
18.00 132 9.78 9.65 9.66 9.51
20.00 15 9.72 9.58 9.63 9.48
24 00 19 9.585 9.52 9.58 9.43
30.00 25 9,59 9.486 8.55 9.40
35.00 31 MNA MA MNA MA,
42.00 37 9.56 9.43 9.52 9.37
48.00 43 9.54 941 9.50 8.35
60.00 55 M A MA MNa M A
72.00 67 = MA M Ma
84.00 74 M A MNA MA F
NOTES

-The piezo (dia 0.06m) was 3.52M from the well (dia 2.10m}
-Well was at rwl at start of test

-well dipped to top of casing, wall not complete. TD = 18m toc
-Test repeated, #1 was spoilt by pumping of nearby bh

-Effect on well test of bh pumping shown in "t3cwal#1, wk3'



Table 3.8.6 Pumping-test data from tests completed at site B, Masekesa
{continued)

SITE EIGHT LARGE DIA WELL HIGH DISCH AFTER LATERALS (3/11/94)

PUMPING DATA CALCULATED DATA
SITE eight AV PUMP RATE (l/s) 1.00
DATE 3M11/94 DRAWDOWN (m]) 2.B6
TEST HDAL#1 DEWATERED VOL (m3) 9.905
TESTER DT/TC PUMPED VOL (m3) 17.833
PUMPFING TIME (hr 5.00 'LAMDA" 0.55
START VOL (m3) 305.209
EMD VOL. {m3) 323.142
START WL, {mbd] 9.61
END WL. (mbd) 12.47
ORIFICE DIA (mm) 18.00
PRESS. DIFF {m) 1.28
CW DATUM tac
DATUM ELEY. (ma 0.13
BH DATUM tac
DATUM ELEV.imagl 0.15
COLLECTOR WELL DATA PIEZD DATA
T pstart T pstap WL WL WL WL
{hrs) ihrs) imbd) {mbgl} {mbd} imbgl)
0.00 9.61 9.48 MNA MNa,
1.00 10.46 10.23 A Na
2.00 11.10 10.97 10,17 10.02
3.00 11.63 11.50 10.43 10.28
400 12.08 11.85 10.69 10.64
5.00 0 12.47 12.34 10.78 10.63
G.00 1 11.85 11.82 10.62 10.47
7.00 . 11.63 11.40 10.48 10.33
8.00 3 11.20 11.07 10.33 10.18
9.00 4 10.96 10.83 10.22 10.07
10.00 5 M, A, A Ma
12.00 7 NA MA NA MA
14.00 a MA M A MA A
16.00 11 Ma M A MA, MA,
18.00 13 9.95 9.82 977 962
20.00 15 9.87 8.74 9.73 9.58
24.00 149 9.78 4.65 9.67 8.h2
30,00 25 9.71 9.58 9.62 9.47
36,00 31 MA N MA, MA
42.00 37 89.85 9.52 9.61 9.45
48,00 43 2.63 9.50 9.58 9.43
G0.00 55 Mo A MA MA
72.00 &7 [ MA Ma MA
84.00 79 M MA M Y
MOTES

-The piezo (dia 0.06m) was 3.52M from the well (dia 2,10m)

-Well was at rwl at start of test

-well dipped to top of casing, wall not complete. TD = 18m toc
-BH 30m away pumped with mona for two hrs from Tpstart = 3hrg
-TEST SPOILT BY PUMPING INTERFERENCE FROM BEH MEARBY



Table 3.8.6 Pumping-test data from tests completed at site 8, Masekesa

{continued)

SITE gight
TEST Expl. BH T1
DATE 05/05/94

BH DATA FROM MINISTRY OF WATER RECORDS  ref:-

NAME Masekesa
NUMBER A
GRID REF MNA
DATE DRILLED 04/23/94
DRILLED BY
DEPTH {m) 30.00
DIAMETER [(m) 0.15
PUMPING DATA
PUMPING TIME (hrs) 1.67
START VOL (m3} 241.745
END VOL. {(m3) 244 897
START WL, Imbd) 8.01
END WL. {mhd) 17.25
BH DATUM toc
DATUM ELEV.(magl) 0.00
TEST DATA BH
T pstart T pstop WL
{min) {min} imbd)
.00 8.01
0.50 MA
1.00 10.20
1.50 N
200 11.05
250 Na
3.00 11.70
a.50 MNA
4.00 MNA
4.50 A
5.00 12.61
6.00 12.92
7.00 13.18
B8.00 13.36
9.00 A,
10.00 13.70
12.00 MA
14.00 14.714
16.00 14.40
18.00 14.61
20,00 14.81
22,00 14.95
24.00 15.10
26.00 15.21
28.00 15.29
30.00 15.37
32.00 15.48

OWD Mr Chikuni

Wl
imbgl)

8.01
MA
10.20
MNA
13.08
MNA
11.70
MNA
NA
A
12.61
12.92
13.16
13.35
MA
13.70
MNA
14.14
14.40
14.61
14.81
14.495
15.10
15.21
15.28
15.37
15.48

Masekesa
MEASURED DATA DEPTH {mbgl)
TESTER DT PUMP SET AT

WATER FIRST STRIKE (m)

MAIN STRIKE (m)

REST WATER LEVEL (m)
BLOWING YIELD (m3/h}
CASED

SCREENED

OPEMN

CALCULATED DATA

AV PUMP RATE (lis)
DRAWDOWN (m)
DEWATERED VOL (m3)
PUMPED VYOL [m3)
'LAMDA'

MNA

0.48
8.24
0.148
2.952
0.049

27.00
22.00

18

NA
9.24
1.29

0 to 30



Table 3.8.6 Pumping-test data from tests completed at site 8, Masekesa
{continued)

35.00 16.67 1b.67

40,00 16.8968 15.96

45.00 16.14 16.14

50.00 16.42 16.42

60.00 16.70 16.70

70.00 16.78 16.78

80.00 17.05 17.06

90.00 17.12 17.12
100.00 0.00 17.25 17.25
100.50 0.50 NA NA
101.00 1.00 15.20 15.20
101.50 1.50 MNA MA
102.00 2.00 13.80 13.80
102.50 2.80 MA MA
103.00 3.00 12.67 12.67
103.50 3.50 MNA MA
104.00 4.00 11.85 11.85
104.50 4,50 MNA MA
105.00 5.00 11.20 11.20
106.00 6.00 10.70 10.70
107.00 7.00 10.35 10.35
108.00 B.00 10.05 10.08
108.00 8.00 8.87 8.87
110.00 10.00 8.71 am
112.00 12.00 MA N&
114.00 14.00 9.38 9.38
116.00 16.00 9.30 8.30

118.00 18.00 9.25 9.26
120.00 20.00 2.20 8.20
122.00 22.00 2.17 2.17
124.00 24.00 9.15 9.15
126.00 26.00 9.13 8.13
123.00 28.00 8.1 2.1
130.00 30.00 2.10 9.10
132.00 32.00 8.08 9.08
135.00 35.00 8.08 9.08
140.00 40,00 8.07 8.07
145.00 45,00 8.08 89.08
150.00 50.00 8.08 8.06
160.00 860.00 MA MNA
170.00 70.00 MA MA
180.00 BO0.00 MA NA



Table 3.8.7 Attendees at pump maintenance workshop site 8, Masekesa

not available

Table 3.8.8 Water points in the region of collector well site 8, Masekesa

not available

Table 3.8.9 Details of monitored wells and boreholes at site 8, Masekesa

not available
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