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1 Introduction 

1.1 Introduction 

On 25th January 2011, Water Research Co Limited (Water Research) was instructed by the Japan International 

Coorperation Agency - JICA (Client) to carry out an Injection Well (Borehole) and Geological (Corehole) 

Surveys to support the evaluation of the Grand Baie Sewerage Project by the Wastewater Management 

Authority (WMA).  The Study Team appointed by the Client is Nippon Koei Ltd and the local representative is 

Luxconsult Co. Ltd.  The Injection Well Survey is carried out to evaluate the disposal capacity of wells; the 

Geological Survey is being carried out to support the design of foundations for the pumping stations. 

 

1.2 Scope of works and Report format 

The Injection Well Survey works consist of the drilling of 2No boreholes, permeability testing, ground water level 

measurement as on-site works and water quality testing, geological logging and factual reporting as off-site 

works.  The Geological Survey works consist of the drilling of 8No. coreholes, standard penetration tests (SPT), 

ground water level measurement as on-site works and water quality, unconfined compressive strength (UCS) 

tests and factual reporting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

OPG 110056 NIP  Report on Site Investigation at Grand Baie 
  Page 2 of 16 

2 Desk study information 

2.1 Site location and topography 

The locations of the 8No. Coreholes are distributed in the region around the Grand Baie Treatment Plant, 

namely at Petit Raffray, The Vale, Pereybere, Cap Malheureux and Sottise as follows:  

1. Coreholes CH 4 and CH 5 are located at Petit Raffray, along the Union Branch Road with elevations 

varying between 20m and 40m amsl. 

2. Coreholes CH 6 and CH 7 are located at the Vale, along the Vale Road and the Plaines Des Papayes 

Road with elevations varying between 30m and 40m amsl. 

3.  Coreholes CH 1 and CH 2 are located at Pereybere. CH 1 is located along the access road from the 

Vingt Pieds B45 Road to the B38 Pointe aux Piments-Mon Choisy Coast Road and CH 2 is located 

along the Vingt Pieds Road respectively with elevations varying between 0m and 10m amsl.   

4. CH 3 located at Cap Malheureux located about 500m to the west of the Vingt Pieds Road with varying 

between 0m and 10m amsl. 

5.  CH 8 is located at Sottise just next to the junction of the A4 Grand Baie, Vingt Pieds and Sottise 

Roads with elevations varying between 0m to 10m amsl. 

 

The Client cancelled the drilling of CH 5.  Figure 2.2 shows the location of the coreholes.   

 

2.2 Geology 

The 1:50,000 Geological Map of Mauritius (Figure 2.3, Ref. 1) shows that the sites under investigation are 

underlain by fresh basalt of the Late Lavas of the Younger Volcanic Series that are characterised by uniform 

doleritic facies.  These late lavas are light greyish in colour and show many phenocrysts (large crystal 

surrounded by a finer-grained matrix in an igneous rock) of olivine scattered in the doleritic network of feldspars 

and pyroxenes (silicate minerals).  They are often porous and vesicular and show many cracks and fissures, 

but they are also sometimes compact.  Scoriaceous textures are common, mainly at the upper and lower parts 

of the flows.  Weathering is in general not important and is very often in concentric beds production onion-type 

alteration structures (Ref. 3). 

 

The sites under investigation form part of the Northern Plains which have been constructed by three volcanoes, 

namely Butte aux Papayes (3.6km to the south of CH 6), Forbach Hill (2.7km to the south east of CH 6) and Mt 

Virer (3.6km to the south west of CH 8).  The Butte aux Papayes – Forbach system dominates the skyline of 

the areas as seen from Plaines des Papayes and Grand Baie.  At many places near the volcanic vents of the 

North, recent lavas cap earlier ones. The presence of earlier Intermediate Lavas around the Butte aux Papayes 

and Mt. Virer indicates that the later flows from Forbach and Mt Piton volcanoes have invaded the domains of 
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the Butte aux Papayes and Mt. Virer and buried the earlier flows before flowing towards Grand Baie and Pointe 

aux Cannoniers (Ref 2).   

 

According to the Soil Map of Mauritius (Figure 2.4, Ref. 4), all coreholes except CH 1 and CH 2 and the 2No. 

boreholes are underlain by Latosolic Red Prairie Soils that have developed below the 2,500mm isohyet.  The 

typical profile consists of a dark brown A horizon, rich in organic matter and containing variable but usually high 

amounts of gravels and stones overlying a reddish brown B horizon (Ref. 3).  CH 1 and CH 2 are underlain by 

lithosols comprising rough broken land of mountains and gorges and rockland made up of almost weathered 

rocks. 

 

According to the hydrogeological survey (Figure 2.4, Ref. 1); the project site is under the aquifer of the Northern 

Plains. 
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3 Geotechnical field and laboratory works 

3.1 Geotechnical investigation works 

The ground investigation was awarded to Water Research on 25th January 2011 with Geotechnical site works 

carried between the 10th and 18th February 2011; hydrogeological works are still in progress at the time of 

producing this Report.  The scope of fieldwork, including the number and depth of exploratory holes, was 

specified by the Study Team and was undertaken in general accordance with BS 5930 (1999) (Ref. 5) and as 

per the Specifications of the Client.  The site works included: 

 Rotary drilled coreholes with core recovery to 10m depth below ground level (bgl). 

 Standard Penetration Tests (SPTs) in all boreholes. 

 Soil sampling for geotechnical laboratory testing (small bulk and U2 undisturbed samples) at regular 

intervals within all strata.  Most of the encountered strata were too hard for collecting U2 samples. 

 

The location of the coreholes is shown in Figure 2.2 and the photographs of site works are presented in 

Appendix A.  The following Sections present a general description of the works carried out. 

 

3.2 Rotary core drilling  

7No. coreholes were formed using rotary drilling techniques in order to determine and delimit the ground profile 

beneath the site and to carry out sampling and in situ testing.  The coreholes were situated at the proposed 

locations of future pumping stations; the locations are shown on Figure 2.2. 

 

The exploratory coreholes, designated CH 1 to CH 4 and CH 6 to CH 8, were drilled to 10.0m depth below 

ground level using NMLC triple tube core barrel (hole diameter of 76mm and core diameter of 52mm) followed 

by NW casing (outside diameter of 88.9mm and inside diameter of 76.2mm) in collapsible strata.  Water was 

used as flushing medium.  Circulation of water was stopped so as to achieve the maximum recovery when 

coring of soft and weak materials; the term “dry coring” is used in such cases.  Dry cored soft samples are 

generally 76mm in diameter.   

 

The core samples recovered from the rotary boreholes were photographed, sampled and described by Water 

Research’s Geologist according to BS5930:1999 (Ref. 5).  Details of the strata encountered are given on the 

borehole logs in Appendix C along with the assessment of Total Core Recovery (TCR), Solid Core Recovery 

(SCR) and Rock Quality designation (RQD), each expressed as a percentage of the individual core runs.  

Fracture Index (FI) is also reported.  The photographs of the cores are presented in Appendix B2.  Standpipes 

were installed in all coreholes as requested by the Study Team.  The standpipe consisted of a 50mm PVC 

plain pipe installed over a length of 4.0m and slotted as from 4.0m to the bottom of the borehole at 10.0m (see 
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photograph of installation of standpipe in Appendix A). The bottom end of the standpipe is fitted with a glued 

type end cap.  The top end is fitted with a screw type end cap. Clean Gravels (angular shapes of diameter 3-

6mm) filter material was backfilled in the annulus space.  A sealing plug material of cement (thickness 0.50m) 

was placed on the gravel filtered material, to prevent ingress of surface water and to secure the pipe. 

 

3.3 In situ testing 

3.3.1 Standard Penetration Test (SPT) 

Standard penetration tests (SPT) were carried out in cohesive and granular soils and weathered rocks in 

accordance with BS5930:1999 (Ref. 5).  The test consisted of driving a 50mm split spoon in soils or a cone is 

rocks by means of a 63.5kg hammer falling a height of 760mm.  The SPT blow count N is the number of blows 

required to drive the spoon by 300mm after initially seating the spoon by 150mm.  Tests for which the full 

penetration of 450mm could not be achieved after 50 blows are termed as “Refusals” (R).  SPT test results are 

shown in Table 3.1. 

 

Table 3.1   Summary of SPT results  

CH No. Test No. Depth (m) Strata N – Value Recovery (cm)

CH 1  1 1.0 – 1.5 Gravel 1 22 

 2 2.5 – 3.0 Gravel 2 25 

 3 5.0 – 5.5 MWB 28 18 

 4 7.0 – 7.2 MWB R 0 

 5 7.85 – 7.95 MWB R 0 

CH 2 1 1.0 – 1.5 Gravel 18 36 

 2 2.5 – 3.0 Gravel 21 18 

 3 4.0 – 4.2 MWB R 0 

 4 5.0 – 5.2 MWB R 0 

 5 7.0 – 7.5 MWB 28 0 

 6 9.0 – 9.5 Gravel 17 21 

CH 3 1 0.9 – 1.1 M to SWB R 0 

 2 2.18 – 2.30 M to SWB R 0 

CH 4 1 1.0 – 1.2 M to SWB R 0 

 2 2.0 – 2.2 SWB R 0 

 3 3.0 – 3.2 SWB R 0 

 4 4.0 – 4.2 Fresh Basalt R 0 

 5 5.0 – 5.2 Fresh Basalt R 0 

 6 6.0 – 6.2 Fresh Basalt R 0 

 7 7.0 – 7.2 MWB R 0 

 8 8.0 – 8.2 MWB R 0 

 9 9.0 – 9.2 MWB R 0 

CH 6 1 1.0 – 1.5 Gravel 10 25 
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CH No. Test No. Depth (m) Strata N – Value Recovery (cm)

 2 2.0 – 2.2 MWB R 0 

 3 3.0 – 3.2 SWB R 0 

 4 4.0 – 4.2 SWB R 0 

 5 5.0 – 5.5 Clay (scoria) 9 27 

 6 6.0 – 6.5 Clay (scoria) 25 13 

 7 7.0 – 7.5 Clay (scoria) 26 26 

 8 8.0 – 8.5 Clay (scoria) 31 20 

 9 9.0 – 9.5 Clay (scoria) 35 17 

CH 7 1 1.0 – 1.5 C to HWB 10 28 

 2 2.0 – 2.5 C to HWB 10 30 

 3 3.0 – 3.5 MWB 18 22 

 4 4.0 – 4.5 MWB 22 26 

 5 5.0 – 5.5 C to HWB  R 38 

 6 6.0 – 6.2 MWB R 0 

 7 7.0 – 7.2 MWB R 0 

 8 9.0 – 9.2 MWB R 0 

CH 8 1 1.0 – 1.5 RS to CWB 19 33 

 2 2.0 – 2.5 RS to CWB 17 35 

 3 3.0 – 3.2 MWB R 0 

 4 4.0 – 4.2 SWB R 0 

 5 5.0 – 5.2 SWB R 0 

 6 6.0 – 6.2 MWB R 0 

 7 7.25 – 7.45 HWB R 0 

 8 9.0 – 9.2 MWB R 0 

 

3.4 Laboratory testing 

12No. Unconfined Compressive Strength Tests on rock core samples from all coreholes except CH 7 were 

programmed by the Study Team as shown on the schedules presented in Appendix C.  The testing was carried 

out in accordance with the IRSM – Suggested Methods for Determining the Uniaxial Compressive Strength and 

Deformability of Rock Materials (Ref. 6) at the University of Mauritius.  The results are enclosed in Appendix C 

of this report. 

 

2No. Groundwater samples were taken at coreholes CH 1 and CH 2.  The samples were taken on 22nd 

February 2011 at the end of the drilling activities.  Tests were carried out at Chemco and Cernol Laboratories. 

The results are presented in Appendix C of this report and also in Table 4.3. 
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4 Geotechnical Results 

4.1 Identified soil profile 

The coreholes confirmed the geological sequence described in the published records.  The depth and 

thickness of the various strata as interpreted in the exploratory logs are summarised in Table 4.1.  The 

corehole logs and photographs are presented in Appendix B-1 and B-2 respectively. 

 

Table 4.1    Depth intervals for various encountered strata 

CH No. 
Fill 

Material 
Gravel 

Clay to HWB
MWB 

MWB to 
SWB 

SWB to 
Fresh 

Basalts 

Cavities

CH 1 0.0 – 0.5 0.5 – 3.0  3.0 – 8.3 8.3 – 10.0   

CH 2  
0.0 – 3.6 
8.5 – 10.0 

 3.6 – 5.66 
6.23 – 8.5 
(scories) 

  5.66 – 6.23 

CH 3 0.5 – 0.7  
 

 
0.7 – 2.45 

8.25 – 10.0 
2.45 – 8.25  

CH 4    6.81 – 10.0 0.0 – 1.55 1.55 – 6.5 6.72 – 6.81 

CH 6 
0.0 – 0.5 
(topsoil) 

0.5 – 1.7 
4.7 – 9.5 1.7 – 2.3 

9.5 – 10.0 
 2.3 – 4.7  

CH 7 
0.0 – 0.45 
(topsoil) 

 

0.45 – 3.0  
4.5 – 5.5 
(CWB to 
HWB) 

3.0 – 4.5 
5.5 – 10.0 

   

CH 8 
0.0 – 0.35 
(topsoil) 

 
0.35 – 3.0  

(RS to CWB) 
7.25 – 8.0 

3.0 – 4.1 
5.4 – 7.25 
8.0 – 10.0 

4.1 – 5.4   

 

The following definitions were considered for weathered basalts: 

 Residual Soil:  No recognisable rock texture.  Surface layer contains humus and plant roots. 

 Completely Weathered (CW) basalt: Rock completely decomposed by weathering in place but texture still 

recognisable.  Can be excavated by hand. 

 Highly Weathered (HW) basalt: Rock so weakened by weathering that fairly large pieces can be broken and 

crumbled in the hands.  Sometimes recovered as core in careful rotary drilling. 

 Moderately Weathered (MW) basalt: Considerable weathered throughout.  Possessing some strength – 

large pieces cannot be broken by hand, reasonable core recovery.  Often limonite stained.  Difficult to rip. 
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 Slightly Weathered (SW) basalt: Distinctly weathered through much of the rock fabric with slight limonite 

staining.  Strength approaches that of the fresh rock.  Requires explosive for excavation.  Highly 

permeable open joints. 

 Fresh Basalt may have some limonite stained joints, indicating water percolation. 

 

The following sections summarise the in situ test results for the encountered strata.   

 

4.2 Fill Material and Topsoil 

Fill Material was encountered in coreholes CHs 1 and 3 as from the surface and reaching up to a maximum 

depth of 0.7m in thicknesses varying between 0.2m and 0.5m.  The Fill Material was described as dense 

gravely fine sand. 

 

Topsoil was encountered in CH 6, 7 and 8 as from the surface and reaching up to a maximum depth of 0.5m 

below ground level, with thicknesses varying between 0.35m and 0.5m.  This layer was generally described as 

firm brown gravelly medium plasticity clay with frequent roots.   

 

4.3 Weathered Basalt soil-like behaviour 

Clay, Residual Soil to Completely Weathered Basalt and Completely to Highly Weathered Basalt were 

encountered in CH 6, 7 and 8 as from 0.35m depth and reaching up to a maximum of 8.0m in thicknesses 

varying between 0.75m and 4.8m.  

 

4.4 Weathered Basalt rock-like behaviour 

Moderately Weathered Basalt was encountered in all coreholes except CH 3 as from 1.7m and reaching up to 

the maximum explored depth in thicknesses varying between 0.6m and 5.3m. This layer was described as 

moderately strong grey medium grained vesicular with occasional amygdales basalt with closely to very closely 

spaced, rough undulating and sub-horizontal joints.  Moderately Weathered Basalt was also encountered as 

non-intact gravel strata in CH 1, 2 and 6 as from the surface and reaching up to a depth of 10.0m, in 

thicknesses varying between 1.2m and 3.6m.  This layer was generally described as medium dense to dense 

silty coarse subangular to subrounded and vesicular moderately weathered basalt. 4No. unconfined 

compressive strength tests were carried out on MWB and values varied between 24.7MPa and 65.5MPa.   

 

Moderately to Slightly Weathered Basalt was encountered in CH 1, 3, 4 and 8 as from the surface (in CH 4) and 

reaching up to the maximum explored depth in thicknesses varying between 1.3m and 1.75m. This layer was 

described as moderately strong to strong grey fine grained vesicular with rare amygdales basalt with medium to 

closely spaced, rough undulating and sub-horizontal joints.  3No. unconfined compressive strength tests were 

carried out on MWB to SWB and values varied between 29.9MPa and 45.9MPa.   
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Slightly Weathered and Fresh Basalts were encountered in CH 3, 4 and 6 as from a depth of 1.55m and 

reaching to a maximum of 8.25m in thicknesses varying between 2.4m and 5.8m.  These layers were generally 

described as moderately strong to strong grey medium to fine grained vesicular with occasional or rare 

amygdales and widely to closely spaced stepped rough sub-horizontal to sub-vertical joints.  5No. unconfined 

compressive strength tests were carried out on SWB to Fresh Basalts and values varied between 32.6MPa and 

72.1MPa.  It is worth noting that a low value of 17.9MPa was obtained for a sample of SWB to Fresh Basalt 

because the sample had an existing crack prior to testing and failure occurred along the crack. 

 

Cavities were identified in CH 2 and CH 4 at depths of 5.66m to 6.23m and 6.72m to 6.81m respectively. 

 

4.5 Groundwater 

Groundwater monitoring was carried out at the end of the drilling. The measurements are presented in Table 

4.2: 

 

Table 4.2   Measurement of Groundwater level taken on 21.01.11 

CH No. Depth to water (m)

CH 1 0.95 

CH 2 4.15 

CH 3 N/A 

CH 4 N/A 

CH 6 N/A 

CH 7 N/A 

CH 8 N/A 

 

The results from water analyses are presented in Table 4.3 below. 

 

Table 4.3   Summary of chemical test results  

Parameter Units 
Test results 

CH 1 CH 2 

Conductivity µS/cm 825 2200 

pH - 7.73 7.31 

TDS mg/L 422 1190 

Turbidity NTU 29.6 4.26 

COD mg/L 221 153 

Nitrate as N mg/L 0.35 5.24 

Chlorides mg/L 110.3 584 

Sulphates mg/L 37.2 168.4 

Nitrate as 

NO2
- 

mg/L 2 8 
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5 Closing remarks 

On 25th January 2011, Water Research Co Limited (Water Research) was instructed by the Japan International 

Coorperation Agency - JICA (Client) to carry out an Injection Well (Borehole) and Geological (Corehole) 

Surveys to support the Technical Assistance for the Grand Baie Sewerage Project which is being carried out for 

the Wastewater Management Authority (WMA).  The Study Team appointed by the Client is Nippon Koei Ltd 

and the local representative is Luxconsult Co. Ltd. 

 

The Injection Well Survey is the test drilling for the effluent disposal of the Grand Baie Wastewater Treatment 

Plant.  The Geological Survey is being carried out to support the design of foundations for the pumping stations.   

This Preliminary Factual Report presents brief desk study information for the site (including description of the 

geology, maps and plans) and the factual information from the Corehole Survey only and will be implemented 

into the main report of the Technical Assistance for the Grand Baie Sewerage Project as Volume 4.  The 

information presented is as per the Specification provided. 

 

The identified soil profiles in order of vertical sequence consist of  

 topsoil or fill material encountered in thicknesses varying between  0.2m and 0.5m  

 clay (Residual Soil to Completely and Completely to Highly Weathered Basalts in thicknesses varying 

between 0.75m and 4.8m categorised as weathered basalt with soil-like behaviour. 

 Moderately to Slightly Weathered Basalts encountered in thicknesses varying between 0.6m and 5.3m 

and Slightly Weathered and Fresh Basalts in thicknesses varying between 2.4m and 5.8m all 

categorised as weathered basalt with rock-like behaviour.  

 

Rock samples from all coreholes except CH 7 were tested for Unconfined Compressive Strength (UCS) at the 

University of Mauritius Laboratory. The results are presented in this report.  

 

Groundwater was encountered in CH 1 and CH 2 at 0.95m and 4.15m depth, below ground level, respectively.  

Water quality analyses were carried on samples from the two coreholes and results are presented in this report.  

 

We trust that the information contained in this report is satisfactory.  Should you have any questions, please do 

not hesitate to contact this office. 
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7 Figures 

  

Figure 2.1    General location of the site 
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Figure 2.2    Site Location

North 
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Figure 2.3    Location of the site on geological map 
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Figure 2.4    Location of the site on soil map  

 



 

OPG 110056 NIP  Report on Site Investigation at Grand Baie 
  Page 16 of 16 

 

Figure 2.5    Location of the site on the Aquifer map 
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Appendix A    Photographs of site works 



 



Photographs of site works 

 

 

 

Figure B-1    Drilling 



 

Figure B-2    Installation of standpipe 



 

Figure B-3    Slotted tube for standpipe 
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Appendix B    Exploratory Holes 
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Appendix B-1    Corehole logs 
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Dense grey sandy coarse subangular 
GRAVEL of moderately weathered basalt. 
Sand is grey medium size. MACADAM.
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Silt is brownish cream medium plasticity.

Moderately strong grey with orange 
discolorations at joints medium grained 
vesicular with occasional amygdales. 
MODERATELY WEATHERED BASALT. 
Joints are closely to very closely spaced, 
rough undulating and subhorizontal.

Moderately strong to strong grey with cream 
disoclorations at joints fine grained with rare 
amygdales MODERATELY TO SLIGHTLY 
WEATHERED BASALT. Joints are medium to 
closely spaced, rough stepped and 
subhorizontal.
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BOREHOLE No. :

SITE :

Final Depth :

Start Date :

Water  depth :

End Date :

Drilling rig :

Casing Diameter :

Core Diameter :

Borehole Diameter :

National Grid Coordinates

N :

E :

Ground Level :

Annotations :

S : (SPT) Split Spoon

C : (SPT) Solid ConeU : Undisturbed  tube sample

D : Disturbed sample

RU : Refusal  at jacking of U sampler NI : Non Intact

R : (SPT) Refusal P : Pressurometer

Project :

Logged  by  :

Drillers        :

Checked by  :

Contract No. : Sheet of : 1 of 1

Description of strata
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ISSUE 1 REV.0

CH 2-Piezo

Grand Baie

10.00m

11.02.11

4.15m on 21.02.11

11.02.11

APAFOR

88.9mm

76mm-52mm

76mm

Not Available

Not Available

Not Available

Moderately weak to moderately strong grey 
with orangish brown discolorations medium 
grained MODERATELY WEATHERED 
BASALT. Joints are infilled by brown medium 
plasticity clay, are very closely to extremely 
closely spaced, rough stepped and randomly 
orientated.

Moderately strong grey with occasional 
yellowish cream discolorations at joints 
medium grained vesicular with occasional 
amygdales MODERATELY WEATHERED 
BASALT. Joints are medium to closely 
spaced, rough undulating and sub-horizontal 
to sub-vertical.

Moderately strong slightly purplish grey 
medium grained vesicular with frequent 
amygdales MODERATELY WEATHERED 
BASALT. Joints are closely to very closely 
spaced, rough undulating, sun-horizontal to 
sub-vertical.

Cavity.

Moderately weak to moderately strong slightly 
purplish grey medium grained vesicular with 
frequent amygdales MODERATELY 
WEATHERED BASALT. Joints are closely to 
very closely spaced, rough undulating, sun-
horizontal to sub-vertical. SCORIES??

Medium dense grey silty coarse sub-angular 
GRAVEL of moderately vesicular basalt. Silt is 
brown high plasticity.

-3.60
3.60

-5.10
5.10

-5.66
5.66

-6.23
6.23

-8.50
8.50

-10.00
10.00

 S 

 S 

 S 

 S 

 S 

 S 

 18 

 21 

 R 

 R 

 28 

 17 

 36 

 18 

 0 

 0 

 0 

 21 

 0.75 

 1.00 

 1.50 

 2.00 

 2.50 

 3.00 

 4.00 

 5.00 

 6.50 

 7.00 

 7.50 

 8.50 

 9.00 

 9.50 

 10.00 

 100 

 100 

  

 100 

 100 

  

 100 

 100 

 62 

 100 

  

 100 

 100 

  

 100 

 4 

 0 

  

 0 

 0 

 0 

  

 0 

 0 

  

 0 

 76 

 38 

 0 

  

 0 

  

 0 

 69 

 28 

 0 

  

 0 

 0 

  

 0 

 0 

 0 

  

 0  NI 

 >20 

 4 

 >20 

 >20 

 NI 

NW
6.50

D
C

-7
6m

m
W

D
D

C
-5

2m
m

W
D

-5
2m

m
D

C
-5

2m
m

W
D

-5
2m

m
D

C
-5

2m
m

Grand Baie Sewerage Project

CD

MD/RM

OPG 11056 NIP



BOREHOLE No. :

SITE :

Final Depth :

Start Date :

Water  depth :

End Date :

Drilling rig :

Casing Diameter :

Core Diameter :

Borehole Diameter :

National Grid Coordinates

N :

E :

Ground Level :

Annotations :

S : (SPT) Split Spoon

C : (SPT) Solid ConeU : Undisturbed  tube sample

D : Disturbed sample

RU : Refusal  at jacking of U sampler NI : Non Intact

R : (SPT) Refusal P : Pressurometer

Project :

Logged  by  :

Drillers        :

Checked by  :

Contract No. : Sheet of : 1 of 1

Description of strata
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ISSUE 1 REV.0

CH 3-Piezo

Grand Baie

10.00m

10.02.11

Water circulation loss at8.50m

10.02.11

APAFOR

88.9mm

76mm-52mm

76mm

Not Available

Not Available

Not Available

Dense brown clayey gravelly medium SAND. 
Clay is brown medium plasticity.Gravels are 
coarse sub-angular gravel of moderately 
weathered basalt. FILL MATERIAL.

Dense creamish grey gravelly fine SAND. 
Gravels are coarse sub-angular of moderately 
weathered basalt. FILL MATERIAL.

Moderately strong grey with yellow 
discolorations ay joints medium grained 
vesicular with frequent amygdales 
MODERATELY TO SLIGTHLY WEATHERED 
BASALT. Joints are medium to closely 
spaced, rough undulating and sub-horizontal.

Moderately strong to strong grey with 
occasional cream discolorations fine grained 
with rare amygdales SLIGHTLY 
WEATHERED BASALT TO FRESH BASALT. 
Joints are wide to closely spaced, stepped 
rough and sub-horizontal.

Moderately strong grey with yellow 
discolorations ay joints medium grained 
vesicular with frequent amygdales 
MODERATELY TO SLIGTHLY WEATHERED 
BASALT.. Joints are medium to closely 
spaced, rough undulating and sub-horizontal.
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BOREHOLE No. :

SITE :

Final Depth :

Start Date :

Water  depth :

End Date :

Drilling rig :

Casing Diameter :

Core Diameter :

Borehole Diameter :

National Grid Coordinates

N :

E :

Ground Level :

Annotations :

S : (SPT) Split Spoon

C : (SPT) Solid ConeU : Undisturbed  tube sample

D : Disturbed sample

RU : Refusal  at jacking of U sampler NI : Non Intact

R : (SPT) Refusal P : Pressurometer

Project :

Logged  by  :

Drillers        :

Checked by  :

Contract No. : Sheet of : 1 of 1

Description of strata
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ISSUE 1 REV.0

CH 4-Piezo

Grand Baie

10.00m

15.02.11

Water circulation loss at 6.50m

15.02.11

APAFOR

N/A

76mm-52mm

76mm

Not Available

Not Available

Not Available

Moderately strong to strong grey medium 
grained very vesicular with frequent 
amygdales MODEATELY TO SLIGHTLY 
WEATHERED BASALT. Joints are medium to 
closely spaced, rough undulating, sub-
horizontal and sub-horizontal.

Moderately strong to strong grey  with 
orangish brown discolorations at joints 
medium grained slightly vesicular with 
occasional amygdales SLIGHTLY 
WEATHERED BASALT. Joints are widely to 
closely spaced, rough stepped, sub-horizontal 
to sub-vertical.

Strong grey fine grained with rare amygdales 
FRESH BASALT. Joint are widely spaced, 
stepped rough and sub-horizontal.

Moderately strong to strong with orangish 
brown discolorations at joints medium grained 
slightly vesicular with occasional amygdales 
SLIGHTLY WEATHERED BASALT. Joints are 
widely to closely spaced, rough stepped, sub-
horizontal to sub-vertical.

Cavity (between 6.72m and 6.81m).

Moderately strong purplish grey medium grained 
very vesicular MODERATELY WEATHERED 
BASALT. Joints are closely to very closely spaced, 
rough undulating, sub-horizontal to sub-vertical.

Moderately strong slightly purplish grey medium 
grained slightly vesicular MODERATELY 
WEATHERED BASALT. Joints are medium to 
closely spaced, rough undulating, sub-horizontal to 
sub-vertical.
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BOREHOLE No. :

SITE :

Final Depth :

Start Date :

Water  depth :

End Date :

Drilling rig :

Casing Diameter :

Core Diameter :

Borehole Diameter :

National Grid Coordinates

N :

E :

Ground Level :

Annotations :

S : (SPT) Split Spoon

C : (SPT) Solid ConeU : Undisturbed  tube sample

D : Disturbed sample

RU : Refusal  at jacking of U sampler NI : Non Intact

R : (SPT) Refusal P : Pressurometer

Project :

Logged  by  :

Drillers        :

Checked by  :

Contract No. : Sheet of : 1 of 1

Description of strata
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ISSUE 1 REV.0

CH 6-Piezo

Grand Baie

10.00m

16.02.11

Water circulation loss at 4.35m

16.02.11

APAFOR

88.9mm

76mm-52mm

76mm

Not Available

Not Available

Not Available

Firm brown gravelly medium plasticity CLAY 
with frequent roots. Gravels are coarse coarse 
subrounded to subangular of moderately 
vesicular weathered basalt. TOP SOIL.

Medium dense grey coarse subrounded to 
subangular GRAVEL of moderately vesicular 
weathered basalt. Clay is brown medium 
plasticity.

Moderately strong grey with brown 
discolorations at joitns medium grained 
vesicular MODERATELY WEATHERED 
BASALT. Joints are closely to very closely 
spaced, rough undulating and randomly 
orientated.

Strong grey with orange discolorations at 
joints fine graiend SLIGHTLY WEATHERED 
BASALT. Joints are widely to closely spaced, 
smooth planar and subhorizontal.

Firm to stiff purplish grey gravelly medium 
plasticity CLAY (scoria) with occasional 
cobbles. Gravels are coarse subrounded to 
subangular and cobbles are of moderately 
weak vesicular weathered basalt. 

Moderately strong grey medium grained MODERATELY 
WEATHERED BASALT. Joints are closely to very closely 
spaced, stepped smooth, subhorizontal to subvertical.
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BOREHOLE No. :

SITE :

Final Depth :

Start Date :

Water  depth :

End Date :

Drilling rig :

Casing Diameter :

Core Diameter :

Borehole Diameter :

National Grid Coordinates

N :

E :

Ground Level :

Annotations :

S : (SPT) Split Spoon

C : (SPT) Solid ConeU : Undisturbed  tube sample

D : Disturbed sample

RU : Refusal  at jacking of U sampler NI : Non Intact

R : (SPT) Refusal P : Pressurometer

Project :

Logged  by  :

Drillers        :

Checked by  :

Contract No. : Sheet of : 1 of 1

Description of strata
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ISSUE 1 REV.0

CH 7-Piezo

Grand Baie

10.00m

17.02.11

Water circulation loss at 5.68m

17.02.11

APAFOR

88.9mm

76mm-52mm

76mm

Not Available

Not Available

Not Available

Firm brown with yellow dots gravelly medium 
plasticity CLAY with frequent roots. Gravels 
are coarse sub-rounded to sub-angular of 
moderately weathered basalt. TOP SOIL.

Firm brown gravelly high plasticity CLAY. 
Gravels are coarse sub-rounded of 
moderately weathered basalt. COMPLETELY 
TO HIGHLY WEATHERED BASALT.

Moderately strong dark grey with orange 
discolorations at joints medium grained 
vesicular MODERATELY WEATHERED 
BASALT. Joints are very closely to extremely 
closely spaced, rough undulating and 
randomly orientated.

Firm brown gravelly high plasticity CLAY with 
occasional cobbles. Gravels are coarse sub-
rounded and cobbles are of moderately 
weathered basalt. COMPLETELY TO HIGHLY 
WEATHERED BASALT.

Moderately strong slightly purplish grey with 
orange discolorations at joints MODERATELY 
WEATHERED BASALT. Joints are closely to 
very closely spaced, rough stepped, sub-
horizontal to sub-vertical.

Moderately weak to moderately strong dark 
grey with orange discolorations at joints, 
medium grained vesicular with frequent 
amygdales MODERATELY WEATHERED 
BASALT. Joints are closely to very closely 
spaced, rough undulating, sub-vertical to sub-
horizontal.
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BOREHOLE No. :

SITE :

Final Depth :

Start Date :

Water  depth :

End Date :

Drilling rig :

Casing Diameter :

Core Diameter :

Borehole Diameter :

National Grid Coordinates

N :

E :

Ground Level :

Annotations :

S : (SPT) Split Spoon

C : (SPT) Solid ConeU : Undisturbed  tube sample

D : Disturbed sample

RU : Refusal  at jacking of U sampler NI : Non Intact

R : (SPT) Refusal P : Pressurometer

Project :

Logged  by  :

Drillers        :

Checked by  :

Contract No. : Sheet of : 1 of 1

Description of strata
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ISSUE 1 REV.0

CH 8-Piezo

Grand Baie

10.00m

18.02.11

Water circulation loss at 5.65m

18.02.11

APAFOR

88.9mm

76mm-52mm

76mm

Not Available

Not Available

Not Available

Firm brown slightly gravelly medium plasticity 
CLAY with occasional roots. Gravels are 
coarse sub-angular of moderately weathered 
basalt. TOP SOIL.

Stiff brownish brown slightly gravelly high 
plasticity CLAY. RESIDUAL SOIL TO 
COMPLETELY WEATHERED BASALT.

Moderately strong grey with orangish brown 
discolorations medium grained very vesicular 
with frequent amygdales MODERATELY 
WEATHERED BASALT. Joints are closely to 
very closely spaced, rough undulating, sub-
horizontal to sub-vertical.

Moderately strong to strong grey fine grained 
with rare amygdales SLIGHTLY 
WEATHERED BASALT. Joints are medium to 
closely spaced, planar rough and sub-
horizontal.

Moderately strong grey with orangish brown 
discolorations medium grained very vesicular 
with frequent amygdales MODERATELY 
WEATHERED BASALT. Joints are closely to 
very closely spaced, rough undulating, sub-
horizontal to sub-vertical. From 6.70 to 6.85m 
Firm medium plasticity silt (Ash).

Moderately weak to moderately strong 
brownish grey with yellowish brown 
discolorations at joints medium grained 
vesicular HIGHLY WEATHERED BASALT.

Moderately strong grey with brown 
discolorations medium grained vesicular with 
frequent amygdales MODERATELY 
WEATHERED BASALT. Joints are very 
closely to closely spaced, rough undulating, 
sub-horizontal to sub-vertical.
Moderately strong grey with cream discolorations medium 
grained with occasional vesicles and amygdales 
MODERATELY WEATHERED BASALT. Joints are closely to 
very closely spaced, rough planar and sub-horizontal.
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1 Introduction 

1.1 Introduction 

On 25th January 2011, Water Research Co Limited (Water Research) was instructed by the Japan International 

Coorperation Agency - JICA (Client) to carry out an Injection Well (Borehole) and Geological (Corehole) 

Surveys to support the evaluation of the Grand Baie Sewerage Project by the Wastewater Management 

Authority (WMA).  The Study Team appointed by the Client is Nippon Koei Ltd and the local representative is 

Luxconsult Co. Ltd.  The Injection Well Survey is carried out to evaluate the disposal capacity of wells; the 

Geological Survey is being carried out to support the design of foundations for the pumping stations. 

 

1.2 Scope of works and Report format 

The Injection Well Survey works consist of the drilling of 2No boreholes, permeability testing, ground water level 

measurement as on-site works and water quality testing, geological logging and factual reporting as off-site 

works.  The Geological Survey works consist of the drilling of 8No. coreholes, standard penetration tests (SPT), 

ground water level measurement as on-site works and water quality, unconfined compressive strength (UCS) 

tests and factual reporting. 

 

The aim of the works executed was to determine the borewell capacity and collect drilling and geological data.  

The following information is presented in this Factual Report:  

 Description of the Works 

 Borehole characteristics 

 Geological data collected during the drilling process 

 Pumping test results to determine the safe yield 

 Result of chemical analyses of the borehole water (not available at the time of producing this Report). 
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2 Desk study information 

2.1 Site location and topography 

The 2No. boreholes are located within 1km of the Grand Baie Treatment and situated some 250m apart 

(Figures 2.1 and 2.2).  Site elevations vary between 20m and 40m amsl.  At the time of the investigation, the 

site was covered with sugarcane cultivation.  The boreholes are situated at approximately 1km from the sea.   

 

2.2 Geology 

The 1:50,000 Geological Map of Mauritius (Figure 2.3, Ref. 1) shows that the borehole site is underlain by fresh 

basalt of the Late Lavas of the Younger Volcanic Series that are characterised by uniform doleritic facies.  

These late lavas are light greyish in colour and show many phenocrysts (large crystal surrounded by a finer-

grained matrix in an igneous rock) of olivine scattered in the doleritic network of feldspars and pyroxenes 

(silicate minerals).  They are often porous and vesicular and show many cracks and fissures, but they are also 

sometimes compact.  Scoriaceous textures are common, mainly at the upper and lower parts of the flows.  

Weathering is in general not important and is very often in concentric beds production onion-type alteration 

structures (Ref. 3). 

 

According to the hydrogeological survey (Figure 2.4, Ref. 1); the project site is under the aquifer of the Northern 

Plains. 
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3 Geotechnical field and laboratory works 

3.1 Geotechnical investigation works 

The Works was awarded to Water Research on 25th January 2011 with site works carried out between the 28th 

February and 17th March 2011.   The works comprised 2No. boreholes and included drilling, logging, airlift to 

develop the borewell and pumping and recovery tests.  The location of the coreholes is shown in Figure 2.2 

and the photographs of site works are presented in Appendix A.  The drilling works were performed in 

accordance with the “Code of Practice for site Investigation – BS 5930:1999” (Ref. 4).  The summary of the 

works is presented in Appendix B. 

 

The following Sections present a general description of the works carried out. 

 

3.2 Drilling and Well Development 

The position of the hole and timing of drilling were agreed between Water Research and the Study Team.   

Boring was carried out using a Super Rock rig following Down the Hole Hammer (DTH) technique as best 

suitable under prevailing conditions.   Photos of site works are presented in Appendix A. 

BH 1 was completed at 300mm diameter and 52.0m depth.  After completion of the drilling and prior to airlift 

the borehole was lined with 250mm diameter PVC pipe, slotted between 6.0m and 42.0m.  During installation 

of the PVC, the borehole walls collapsed and closed as from 42.0m.  The airlift system was then installed to the 

bottom of the borehole to develop and clean the hole by injecting compressed air.  The 1hr long airlift was 

carried out on the 28th February 2011 producing a yield of 18.0m3/hr.  The well development data is presented 

on Appendix B.  

BH 2 was completed at 375mm diameter from 0.0m to 52.0m and at 250mm diameter from 52.0m to 72.0m 

depth.  After completion of the drilling and prior to airlift the borehole was lined with 300mm diameter PVC pipe 

from 0.0m to 52.0m depth and with 200mm diameter pipe from 52.0m to 72.0m, slotted between 3.0m and 

72.0m.  The airlift system was then installed to the bottom of the borehole to develop and clean the hole by 

injecting compressed air.  The 1hr long airlift was carried out on the 08th March 2011 producing a yield of 

42.0m3/hr.  The well development data is presented on Appendix B.   

 

3.3 Identified Soil Profile 

The DTH technique does not produce rock core samples.  The limited description presented below as logging 

is based on fragmented material resulting from the use of the drilling hammer – the material description is by the 

driller on site.  Photographs of the cuttings are presented in Appendix A of this report. 

The soil profiles in BH 1 and BH 2 were identified as comprising: 
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BH 1 BH 2 

 0.0m to 3.0m (bgl) Basalt;  0.0m to 2.0m (bgl) Clay; 

 3.0m to 5.0m bgl Weathered Basalt;  2.0m to 4.0m bgl Fresh Basalt; 

 5.0m to 28.0m bgl Basalt;  4.0m to 8.0m bgl Moderately Weathered 

Basalt; 

 28.0m to 30.0m bgl Weathered Basalt;  8.0m to 32.0m bgl Moderately Weathered 

Basalt; 

 30.0m to 38.0m bgl 

  

Basalt;  32.0m to 36.0m bgl Weathered Basalt; 

 38.0m to 44.0m bgl Weathered Basalt;  36.0m to 37.00m bgl Cavity; 

 44.0m to 51.0m bgl Basalt;  37.0m to 39.0m bgl Highly Weathered Basalt; 

 51.0m to 52.0m bgl Weathered Basalt.  39.0m to 40.0m bgl 

  

Basalt; 

   40.0m to 44.0m bgl Weathered Basalt; 

   44.0m to 48.0m bgl Fresh Basalt; 

   48.0m to 52.0m bgl Highly Weathered Basalt; 

   52.0m to 61.0m bgl Highly Weathered Basalt; 

   61.0m to 66.0m bgl Clay; 

   66.0m to 72.0m bgl Highly Weathered Basalt. 

 

2No. water strikes were recorded in BH 1 at 28.0m bgl (fresh water) and at 38.0m bgl (sea water) respectively 

with the static water level at 27.25m bgl before the start of the pumping tests.   

 

2No. water strikes were recorded in BH 2 at 31.0m bgl (fresh water) and at 37.0m bgl (sea water) respectively 

with the static water level at 26.50m bgl before the start of the pumping tests.  The geological logs are 

presented in Appendix C. 

 

 

3.4 Pumping Tests 

The pumping tests were performed in both boreholes to assist on the definition of the performance 

characteristics of the borehole and the aquifer.  The pumping tests in BH 1 were carried out between the 10th 

and 12th March 2011 by means of a SP95-6 Grundfos submersible pump installed at 39.0m bgl.  Pumping 

Tests in BH 2 were carried out between the 15th and 17th March 2011 by means of a submersible Jet Pump 

installed at 48.5m bgl.  The tests comprised, in sequential order, 4No. consecutive steps and recovery, 1No. 

24hrs and 1No. recovery tests.  The drawdowns during pumping tests and the recovery tests were recorded in 

the pumped well using a water level indicator (electric probe). 

 

3.4.1 Step Tests 

Step tests assist on the evaluation of the maximum rate of extraction for the well.  4No. step tests were carried 

out on BH 1 and BH 2 on the 10th March 2011 and on the 15th March 2011 respectively at the yields and 
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durations presented in Table 3.1.  The yield versus draw down data for BH 1 and BH 2 is presented in 

Appendix C and Figures 3.1 to 3.4. 

 

Table 3.1    Summary of step tests results 

No. Step Duration of 

Test (mins) 

Q (Yield) 

m3/h 

s (Draw down) 

m 

s/Q 

h/m2 

Q/s 

m2/h 

BH 1 
1 30 25.5 0.03 0.00118 850.0 
2 30 50.2 0.05 0.00100 1004.0 

3 30 75.6 0.10 0.00132 756.0 

4 30 106.0 0.16 0.00151 662.5 

BH 2 

1 30 69.9 0.03 0.0004 2330.0 

2 30 154.0 0.02 0.0001 7700.0 

3 30 227.7 0.01 0.0000 22770.0

4 60 363.0 0.09 0.0002 4033.3 
 

 

3.4.2 Long Term Pumping Tests 

The constant yield long term pumping test allows the determination of the hydraulic parameters of the aquifer.  

The long term test in BH 1 consisted of a constant rate of 106m3/hr. The drawdown at the end of the pumping 

test was 0.32m.  The data for the long term pumping test in BH 1 are presented in Appendix C and Figures 3.5 

to 3.7.  

The long term test in BH 2 consisted of a constant rate of 350m3/hr. The drawdown at the end of the pumping 

test was 0.03m.  The data for the long term pumping test in BH 2 are presented in Appendix C and Figures 3.8 

to 3.10. 

Transmissivity and Coefficient of Storage can be obtained from time-drawdown graphs.  Transmissivity (T) is 

defined as the rate of flow through the vertical section of an aquifer one meter wide and extending the full 

saturated height of an aquifer under a hydraulic gradient of 1 (100%).  Transmissivity can be used to compute 

the flow through any vertical section of an aquifer using the Darcy equation (Ref. 5 and 6).  Coefficient of 

storage, S, of an aquifer represents the volume of water released from storage, or taken into storage, per unit of 

aquifer storage area per unit change in head.  In unconfined aquifers, S is the same as the specific yield of the 

aquifer and range from 0.01 to 0.3. In confined aquifers, S ranges from 10-5 to 10-3.  Coefficient of storage is 

lower in confined aquifers because they are not drained during pumping, and any water released from storage is 

obtained primarily by compression of the aquifer and expansion of the confined water when the head (pressure) 

is reduced during pumping.  During pumping the pressure is reduced in the aquifer, but the aquifer is not 

dewatered. 
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Transmissivity, measured between 100mins and 1000mins during the 24hr pumping test in BH 1 (Figure 3.5), is 

9311m2/day (1.08x10-1m2/s).  Transmissivity, measured between 100mins and 1000mins during the 24hr 

pumping test in BH 2 (Figure 3.8), is 15372m2/day (1.78x10-1m2/s).  Values lower than 12.4m2/day indicate 

enough water for domestic wells or other low-yield uses; values higher than 124m2/day indicate flow that can be 

adequate for industrial, municipal or irrigation purposes (Refs. 6 and 7).   

 

3.5 Conductivity measurements 

Conductivity measurements and temperature were taken with Solinst Water Level Meter Model 101.  The 

results obtained in BH 1 and BH 2 are shown in Appendix D of this report.  

 

3.6 Water Quality Tests 

The collection of groundwater for physical-chemical analysis is an important part of the groundwater exploitation 

programme.  Water samples were collected from BH 1 and BH 2 towards the end of the 24hrs pumping test on 

the 12th and 17th March 2011 respectively.  
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4 Closing remarks 

On 25th January 2011, Water Research Co Limited (Water Research) was instructed by the Japan International 

Coorperation Agency - JICA (Client) to carry out an Injection Well (Borehole) and Geological (Corehole) 

Surveys to support the Technical Assistance for the Grand Baie Sewerage Project which is being carried out for 

the Wastewater Management Authority (WMA).  The Study Team appointed by the Client is Nippon Koei Ltd 

and the local representative is Luxconsult Co. Ltd. 

 

This Preliminary Factual Report presents brief desk study information for the site (including description of the 

geology, maps and plans) and the factual information from the Injection Survey only.  The information 

presented is as per Specification provided and will be used to assess the characteristics of the boreholes for 

injection of treated wastewater from the Grand Baie WWTP. 

 

The Works was awarded to Water Research on 25th January 2011 with site works carried out between the 28th 

February and 17th March 2011 and comprised 2No. boreholes and included drilling, logging, airlift to develop the 

borewell and pumping and recovery tests.  The drilling works were performed in accordance with the “Code of 

Practice for site Investigation – BS 5930:1999”.   

 

Borehole BH 1 was drilled at 300mm diameter and 52.0m depth and lined with 250mm PVC which was slotted 

between 6.0m and 42.0m.  A 1hr long airlift was carried out in BH 1 producing a yield of 18.0m3/hr.   BH 2 

was completed at 375mm diameter from 0.0m to 52.0m and at 250mm diameter from 52.0m to 72.0m depth.  

After completion of the drilling and prior to airlift the borehole was lined with 300mm diameter PVC pipe from 

0.0m to 52.0m depth and with 200mm diameter pipe from 52.0m to 72.0m, slotted between 3.0m and 72.0m.  

A 1hr long airlift was carried out in BH 2 producing a yield of 42.0m3/hr.  

 

4No. step tests were carried out in BH 1 at yields of 25.5m3/hr, 50.2m3/hr, 75.6m3/hr and 106.0m3/hr 

respectively.  A 24-hours long term test was carried out at 106m3/h with a drawdown of 0.23m.  4No. step 

tests were carried out in BH 2 at yields of 69.9m3/hr, 154m3/hr, 227.7m3/hr and 363.0m3/hr respectively.  A 24-

hours long term test was carried out at 350m3/h with a drawdown of 0.03m.  Transmissivities, measured 

between 100mins and 1000mins during the 24hr pumping test on BH 1 and BH 2 were of the order of 

9311m2/day (1.08x10-1m2/s) and 15372m2/day (1.78x10-1m2/s) respectively.   

Physico-chemical testing of water samples collected from both boreholes will be carried out and the results will 

be submitted when available.   

 

We trust that the information contained in this report is satisfactory.  Should you have any questions, please do 

not hesitate to contact this office. 
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6 Figures 

  

Figure 2.1    General location of the site 

 

 

 

Area under 

investigation 



 

OPG 110056 NIP FINAL Report on Site Investigation at Grand Baie – Injection Survey 
  Page 10 of 18 

 

 

 

Figure 2.2    Site Location
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Figure 2.3    Location of the site on geological map 
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Figure 2.4    Location of the site on the Aquifer map 
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Figure 3.1    Graphs showing pumping steps tests results in BH 1 
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Figure 3.2    Characteristic curve for BH 1 
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Figure 3.3    Graphs showing pumping steps tests results in BH 2 
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Figure 3.4    Characteristic curve for BH 2 
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Figure 3.5    24hrs pumping test results for BH 1 
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Figure 3.6    Recovery after 24hrs pumping test in BH 1 
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Figure 3.7    24hrs pumping test and recovery in BH 1 
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Figure 3.8    24hrs pumping test results for BH 2 
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Figure 3.9    Recovery after 24hrs pumping test in BH 2 
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Figure 3.10    24hrs pumping test and recovery in BH 2 
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Appendix A    Photographs of site works and of 
Cuttings 
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 B.1    View of the Site – BH 1 

 

 B.1    Drilling of BH 1 
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CONTRACT No.: 110056 NIP 

 
CUTTINGS   BH 

 

 



 

 
PUMPING TEST  

GRAND BAIE 

 
BH 2 

Page 1 of 2 

 

CLIENT: NIPPON KOEI CO. LTD 
CONTRACT No.: 110056 NIP 

 
CUTTINGS   BH 2 
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CLIENT: NIPPON KOEI CO. LTD 
CONTRACT No.: 110056 NIP 

 
CUTTINGS   BH 2 

 

 
 

Between  32.00 - 72.00 meters NO RECOVERY 
 

Final Depth: 72.00 meters 
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GENERAL

Project Bore hole drilling

Contractor WATER RESEARCH CO. LTD.

Job Reference ORB 11056 NIP

Consultant N / A

Client NIPPON KOEI CO.LTD

Borehole No. / Code (by WRU/CWA) BH 1

Location - District Choisy

Plant used for Boring Super Rock

Boring Type(Overburden/Rock) DTH

Purpose of Borehole/Water use application Injection of Treated Wastewater

Date of Commencement - Completion of Boring 23.02.2011

Depth of Borehole 52.00m

Diameter of Borehole 380mm

Type of screen used & Diameter of PVC lining 330mm PVC Lining

Length of Plain PVC 0.00-6.00m

Length of Slotted PVC 6.00-42.00m

AIR LIFT

Method of yield determination Volumetric measurement

Airlift yield & Duration 18.00m3/hr, 1hr

Pumping Test

Make of pump used during pumping test Grunfos SP 95 - 6

Duration of Pumping Test (start - complet. date) 10.03.10 -12.03.10

Depth of pump installed during pumping test 39.00m

Water Strikes marks during boring 28.0m (Fresh water) and 47.0m (Salt water)

Static Water Level ( SWL ) 27.25m

Dynamic Water Level (DWL) 27.48m

Change in Draw Down during Pumping Test 0.23m

Final Yield during Pumping Test = Q 106.0 m3/h

Step Test Yield 25.5m3/hr - 50.2m3/hr - 75.6m3/hr - 106.0m3/hr

Step Test Drawdown 0.03m - 0.05m - 0.10m - 0.16m 

Pump

Pump Installed in BH for Exploitation Purposes N / A

Date of Installed N / A

Model, kw, H, Q, Dia. of Rising Main N / A

Depth installed N / A

Water Quality Test 

At the end of pumping test N / A

Date of results

Note : 

BoreHole Drilling & Test Pumping

Summarised Report of Borehole Drilling, Well Construction, Development, Pumping 
Test, Water Quality Test and Recommendation
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PROJECT   B.H  No BH 1002

Date started 23-Feb-11

Job No.     ORB 11056 NIP Date Completed 26-Feb-11

Location Choisy Rig Used           Super Rock
Client       NIPPON KOEI CO.LTD Hole Diameter   380mm

Contractor Water Research Co.Ltd. Depth of Hole 52.00m

Logged By JLE Lining Type 330mm PVC Lining

Well Data Pumping Strata Encountered Min Bar Chart

Date
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P
en

et
ra

ti
o

n
 r

a
te

23-Feb-11 1 31.00
2 0.00-4.00                                                   Basalt 30.00
3 33.00
4 34.00
5 4.00-5.00                   Highly Weathered Basalt 5.00
6 20.00
7 10.00
8 12.00
9 12.00

10 7.00
11 7.00
12 10.00
13 10.00
14 11.00
15 10.00
16 18.00
17 5.00-27.00                                                 Basalt 19.00
18 19.00
19 22.00
20 15.00
21 15.00
22 15.00
23 14.00
24 21.00
25 22.00
26 22.00

SWL 27 10.00
27.25m 28 27.00-30.00 7.00

29              Highly Weathered Basalt 7.00
30 5.00
31                 Cavity 31.0 to 31.40m 20.00
32 10.00
33                 Cavity 33.0 to 33.50m 7.00
34 30.00-38.00                                               Basalt 7.00
35 8.00
36 10.00
37 10.00
38 12.00
39 3.00
40 3.00
41 38.00-44.00               Highly Weathered Basalt 5.00
42 15.00
43 3.00
44 3.00
45 44.00-51.00                                               Basalt 8.00
46 9.00
47 8.00
48 10.00
49 15.00
50 55.00
51 20.00

26-Feb-11 52 51.00-52.00           Highly Weathered Basalt 13.00
Legend Slotted PVC 

Plain PVC Fresh water
Salt water

Bore hole drilling

Groundwater Exploitation
BOREHOLE LOG

WITH BASIC DATA

Penetration chart
Depth(m) vs Time(min)
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GENERAL

Project Bore hole drilling

Contractor WATER RESEARCH CO. LTD.

Job Reference ORB 11056 NIP

Consultant N / A

Client NIPPON KOEI CO.LTD

Borehole No. / Code (by WRU/CWA) BH 2

Location - District Choisy - Grand Baie

Plant used for Boring Super Rock

Boring Type(Overburden/Rock) DTH

Purpose of Borehole/Water use application Injection for treated wastewater

Date of Commencement - Completion of Boring 28.02.11 - 07.03.11

Depth of Borehole 72.00m

Diameter of Borehole 375mm (0.0m to 52.0m) and 250mm (52.0m to 72.0m)

Type of screen used & Diameter of PVC lining  PVC Lining - 300mm (from 0.0m to 52.0m) & 200mm (52.0m to 72.0m)

Length of Plain PVC 0.00 - 3.00m

Length of Slotted PVC 3.00 - 72.00m

AIR LIFT

Method of yield determination Volumetric measurement

Airlift yield & Duration 42.00m3/hr, 1hr

Pumping Test

Make of pump used during pumping test Jet Pump

Duration of Pumping Test (start - complet. date) 15-16.02.11

Depth of pump installed during pumping test 48.50m

Water Strikes marks during boring 31.0m (fresh water) & 37.0m (sea water)

Static Water Level ( SWL ) 26.13m

Dynamic Water Level (DWL) 26.10m

Change in Draw Down during Pumping Test 0.03m

Final Yield during Pumping Test = Q 350m3/hr 

Step Test Yield 69.9m3/hr - 154.0m3/hr - 227.7m3/hr - 363.0m3/hr

Step Test Drowdown 0.03m - 0.02m - 0.01m - 0.09m 

Pump

Pump Installed in BH for Exploitation Purposes N / A

Date of Installed N / A

Model, kw, H, Q, Dia. of Rising Main N / A

Depth installed N / A

Water Quality Test 

At the end of pumping test 16.02.11

Date of results on going

Note : 

BoreHole Drilling & Test Pumping

Summarised Report of Borehole Drilling, Well Construction, Development, Pumping Test, 
Water Quality Test and Recommendation
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PROJECT   B.H  No BH 2

Date started 28-Feb-11

Job No.     ORB 11056 NIP Date Completed 7-Mar-11

Location Choisy - Grand Baie Rig Used           Super Rock

Client       NIPPON KOEI CO.LTD Hole Diameter   

Contractor Water Research Co.Ltd. Depth of Hole 72.00m

Logged By JLE Lining Type

Well Data Pumping Strata Encountered Min Bar Chart

Date

H
o
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m
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28-Feb-11 1 0.00-2.00                                                      Clay 10.00
2 10.00
3 2.00-4.00                                       Fresh  Basalt 40.00
4 40.00
5 4.00-8.00 10.00
6 10.00
7 Moderately Weathered Basalt 20.00
8 20.00
9 8.00-32.00 10.00

10 10.00
11 9.00
12 8.00
13 8.00
14 10.00
15 9.00
16 11.00
17 12.00
18 12.00
19 Moderately Weathered Basalt 12.00
20 12.00
21 11.00
22 11.00
23 11.00
24 11.00
25 13.00

SWL 26 13.00
26.50 27 13.00

28 13.00
29 13.00
30 13.00
31 11.00
32 11.00
33 32.00-36.00 8.00
34  Weathered Basalt 9.00
35 8.00
36 Between 36.00-37.00 Cavity 9.00
37 36.00-39.00 3.00
38 Highly Weathered Basalt 3.00
39 3.00
40 39.00-40.00                                                Basalt 15.00
41 40.00-44.00 7.00
42 10.00
43  Weathered Basalt 7.00
44 9.00
45 44.00-48.00 14.00
46 Fresh Basalt 15.00
47 14.00
48 15.00
49 48.00-52.00 7.00
50 5.00
51 Highly Weathered Basalt 7.00
52 5.00
53 52.00-61.00 3.00
54 3.00
55 4.00
56 Highly Weathered Basalt 4.00
57 5.00
58 4.00
59 5.00
60 3.00
61 4.00
62 61.00-66.00 2.00
63 3.00
64 Clay 3.00
65 3.00
66 4.00
67 66.00-72.00 3.00
68 2.00
69 Highly Weathered Basalt 3.00
70 4.00
71 5.00

7-Mar-11 72 5.00
Legend Slotted PVC Fresh water

Plain PVC Salt water

Bore hole drilling

375mm (0.0m to 52.0m) and 
250mm (52.0m to 72.0m)

 PVC Lining - 300mm (from 
0.0m to 52.0m) & 200mm 
(52.0m to 72.0m)

Groundwater Exploitation
BOREHOLE LOG

WITH BASIC DATA

Penetration chart
Depth(m) vs Time(min)
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Appendix C    Results of Pumping Tests 
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Tables of tests data for BH 1 
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Project Bore hole drilling Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter 380mm
Location      Choisy Borehole Depth      52.00m
Date started  Pump Type              Grunfos SP 95 - 6
Date completed Pump Installed at 39.00m
SWL (m) 27.25 m Lining PVC (1) 0.00-6.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 6.00-42.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

10-Mar-11 0 0 27.25 0.00

0.5 30 27.26 0.01

1 60 27.28 0.03

1.5 90 27.29 0.04

2 120 27.30 0.05

2.5 150 27.30 0.05

3 180 27.29 0.04

3.5 210 27.28 0.03

4 240 25.5 27.28 0.03

5 27.28 0.03

6 27.28 0.03

7 27.28 0.03

8 27.28 0.03

9 27.28 0.03

10 27.28 0.03

12 27.28 0.03

14 25.5 27.28 0.03

16 27.28 0.03

18 27.28 0.03

20 27.28 0.03

25 27.28 0.03

30 27.28 0.03

35

40

50

10-Mar-11 1 60

10-Mar-11
10-Mar-11

STEP TEST 1 - 25.5m3/h

Duration Yield Observation well water level
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Project Bore hole drilling Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter 380mm
Location      Choisy Borehole Depth      52.00m
Date started  Pump Type              Grunfos SP 95 - 6
Date completed Pump Installed at 39.00m
SWL (m) 27.25 m Lining PVC (1) 0.00-6.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 6.00-42.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

10-Mar-11 0 0 27.28 0.03

0.5 30 27.30 0.05

1 60 27.30 0.05

1.5 90 27.29 0.04

2 120 27.29 0.04

2.5 150 27.30 0.05

3 180 27.30 0.05

3.5 210 50.2 27.30 0.05

4 240 27.30 0.05

5 27.30 0.05

6 27.30 0.05

7 27.30 0.05

8 27.30 0.05

9 27.30 0.05

10 27.30 0.05

12 27.30 0.05

14 27.30 0.05

16 27.30 0.05

18 27.30 0.05

20 27.30 0.05

25 27.30 0.05

30 27.30 0.05

35

40

50

10-Mar-11 1 60

STEP TEST 2 - 50.2m3/h

10-Mar-11
10-Mar-11

Duration Yield Observation well water level
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Project Bore hole drilling Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter 380mm
Location      Choisy Borehole Depth      52.00m
Date started  Pump Type              Grunfos SP 95 - 6
Date completed Pump Installed at 39.00m
SWL (m) 27.25 m Lining PVC (1) 0.00-6.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 6.00-42.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

10-Mar-11 0 0 27.30 0.05

0.5 30 27.31 0.06

1 60 27.32 0.07

1.5 90 27.33 0.08

2 120 27.33 0.08

2.5 150 27.34 0.09

3 180 27.35 0.10

3.5 210 27.35 0.10

4 240 27.35 0.10

5 27.35 0.10

6 27.35 0.10

7 27.35 0.10

8 75.0 27.35 0.10

9 27.35 0.10

10 27.35 0.10

12 27.35 0.10

14 27.35 0.10

16 27.35 0.10

18 27.35 0.10

20 27.35 0.10

25 27.35 0.10

30 27.35 0.10

35

40

50

10-Mar-11 1 60

STEP TEST 3 - 75.6m3/h

10-Mar-11
10-Mar-11

Duration Yield Observation well water level
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Project Bore hole drilling Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter  380mm
Location      Choisy Borehole Depth      52.00m
Date started  Pump Type               Grunfos SP 95 - 6
Date completed Pump Installed at 39.00m
SWL (m) 27.25 m Lining PVC (1) 0.00-6.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 6.00-42.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

10-Mar-11 0 0 27.35 0.10

0.5 30 27.36 0.11

1 60 27.38 0.13

1.5 90 27.39 0.14

2 120 27.40 0.15

2.5 150 27.42 0.17

3 180 27.40 0.15

3.5 210 27.40 0.15

4 240 27.40 0.15

5 27.40 0.15

6 27.40 0.15

7 27.40 0.15

8 27.40 0.15

9 27.40 0.15

10 106.0 27.40 0.15

12 27.40 0.15

14 27.40 0.15

16 27.40 0.15

18 27.40 0.15

20 27.40 0.15

25 27.40 0.15

30 106.0 27.40 0.15

35

40

50

10-Mar-11 1 60

STEP TEST 4 - 106.0m3/h

10-Mar-11
10-Mar-11

Duration Yield Observation well water level
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Project Bore hole drilling Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter  380mm
Location      Choisy Borehole Depth      52.00m
Date started  Pump Type               Grunfos SP 95 - 6
Date completed Pump Installed at 39.00m
SWL (m) 27.25 m Lining PVC (1) 0.00-6.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 6.00-42.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Draw Down(m)

Time Hours Minutes Seconds
in Pumping Well 

(m)
(DWL - SWL)

10-Mar-11 0 0 27.41 0.16

0.5 30 27.38 0.13

1 60 27.36 0.11

1.5 90 27.35 0.10

2 120 27.34 0.09

2.5 150 27.31 0.06

3 180 27.30 0.05

3.5 210 27.28 0.03

4 240 27.26 0.01

5 27.25 0.00

6 27.34 0.09

7 27.30 0.05

8 27.22 -0.03

9 27.21 -0.04

10 27.19 -0.06

12 27.18 -0.07

14 27.17 -0.08

16 27.16 -0.09

18 27.15 -0.10

20 27.15 -0.10

25 27.15 -0.10

30 27.15 -0.10

35 27.14 -0.11

40 27.13 -0.12

50 27.13 -0.12

10-Mar-11 1 60 27.13 -0.12

m3/h

RECOVERY TEST AFTER STEP TEST PUMPING

Duration Yield Remarks

10-Mar-11
10-Mar-11
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Project Bore hole drilling Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter 380mm
Location      Choisy Borehole Depth      52.00m
Date started  11-Mar-11 Pump Type              Grunfos SP 95 - 6
Date completed 12-Mar-11 Pump Installed at 39.00m
SWL (m) 27.25 m Lining PVC (1) 0.00-6.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 6.00-42.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Draw Down(m)

Time 
Hours Minutes Seconds in Pumping Well (m) (DWL - SWL) Conductivity BH 2

11-Mar-11 0 0 27.16 -0.09 26.46

0.5 30 27.43 0.18

1 60 27.43 0.18

1.5 90 27.43 0.18

2 120 27.43 0.18

2.5 150 27.43 0.18

3 180 27.43 0.18

3.5 210 27.43 0.18

4 240.0 27.43 0.18

5 300.0 27.50 0.25

6 360.0 27.44 0.19

7 420.0 27.43 0.18

8 480.0 27.44 0.19

9 540.0 27.43 0.18

10 600.0 27.43 0.18

12 720.0 27.42 0.17

14 840.0 106 27.43 0.18

16 960.0 27.43 0.18

18 1080.0 27.43 0.18

20 1200.0 27.43 0.18

25 1500.0 27.43 0.18

30 1800.0 27.43 0.18 25.90

35 2100.0 27.43 0.18

40 2400.0 27.43 0.18

50 3000.0 27.43 0.18

1 60 3600.0 27.42 0.17 25.89

70 4200.0 27.42 0.17

80 4800.0 27.42 0.17

90 5400.0 27.41 0.16

105 6300.0 27.41 0.16

2 120 7200.0 27.41 0.16

150 9000.0 27.41 0.16

3 180 10800.0 27.41 0.16

4 240 14400.0 27.40 0.15

5 300 18000.0 27.40 0.15

6 360 21600.0 27.40 0.15

7 420 25200.0 27.39 0.14

8 480 28800.0 27.38 0.13

9 540 32400.0 27.38 0.13

10 600 36000.0 27.37 0.12

11 660 39600.0 27.38 0.13

12 720 43200.0 27.38 0.13 25.31

13 780 46800.0 27.38 0.13

14 840 50400.0 27.38 0.13

15 900 54000.0 27.37 0.12

16 960 57600.0 27.38 0.13 26.39

17 1020 61200.0 27.40 0.15

18 1080 64800.0 27.42 0.17 26.50

20 1200 72000.0 27.46 0.21

22 1320 79200.0 27.47 0.22 26.37

12-Mar-11 24 1440 86400.0 27.48 0.23

m3/h

24 HOURS TEST PUMPING

Duration Yield Remarks
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Project BH Drilling for Exploitation of U/G water Borehole No.           BH 1
Client              NIPPON KOEI CO.LTD Borehole Diameter  380mm
Location      Choisy Borehole Depth      52.00m
Date started  11-Mar-11 tr= time of pumping test (s) Pump Type               Grunfos SP 95 - 6
Date completed 12-Mar-11 tr = 86400 s Pump Installed at Depth 39.00m
SWL (m) 27.25 m Lining PVC (1) Length 0.00-6.00m (Plain type)
Dia.of PVC Lining 250 mm Lining PVC (2) Length 6.00-42.00m (Slotted type)

Date
(tr+tp)/tr

Dynamic Water 
level(DWL) 

Residual

Time Hours Minutes     Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

12-Mar-11 0 0 #DIV/0! 27.48 0.23

0.5 30 2881.00 27.20 -0.05

1 60 1441.00 27.20 -0.05

1.5 90 961.00 27.20 -0.05

2 120 721.00 27.20 -0.05

2.5 150 577.00 27.20 -0.05

3 180 481.00 27.20 -0.05

3.5 210 412.43 27.19 -0.06

4 240 361.00 27.19 -0.06

5 300 289.00 27.19 -0.06

6 360 241.00 27.19 -0.06

7 420 206.71 27.19 -0.06

8 480 181.00 27.18 -0.07

9 540 161.00 27.18 -0.07

10 600 145.00 27.18 -0.07

12 720 121.00 27.18 -0.07

14 840 103.86 27.18 -0.07

16 960 91.00 27.18 -0.07

18 1080 81.00 27.18 -0.07

20 1200 73.00 27.18 -0.07

25 1500 58.60 27.17 -0.08

30 1800 49.00 27.16 -0.09

35 2100 42.14 27.17 -0.08

40 2400 37.00 27.16 -0.09

50 3000 29.80 27.16 -0.09

12-Mar-11 60 3600 25.00 27.16 -0.09

RECOVERY TEST AFTER 24HOURS TEST PUMPING

Duration tp Yield Observation well water level
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Tables of tests data for BH 2 
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Project Bore hole drilling Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  

Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  Pump Type               Jet Pump
Date completed Pump Installed at 48.50m
SWL (m) 26.13 m Lining PVC (1) 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 3.00 - 72.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

15-Mar-10 0 0 26.13 0.00

0.5 30 26.16 0.03

1 60 26.15 0.02

1.5 90 26.15 0.02

2 120 26.16 0.03

2.5 150 26.16 0.03

3 180 26.16 0.03

3.5 210 26.16 0.03

4 240 26.15 0.02

5 26.15 0.02

6 26.16 0.03

7 69.9 26.15 0.02

8 26.15 0.02

9 26.15 0.02

10 26.16 0.03

12 26.15 0.02

14 26.16 0.03

16 26.16 0.03

18 26.16 0.03

20 26.16 0.03

25 26.16 0.03

15-Mar-10 30 26.16 0.03

15-Mar-10
15-Mar-10

STEP TEST 1 - 69.9m3/h

Duration Yield Observation well water level

375mm (0.0m to 52.0m) and 
250mm (52.0m to 72.0m)
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Project Bore hole drilling Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  

Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  Pump Type               Jet Pump
Date completed Pump Installed at 48.50m
SWL (m) 26.13 m Lining PVC (1) 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 3.00 - 72.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

15-Mar-10 0 0 26.16 0.03

0.5 30 26.18 0.05

1 60 26.17 0.04

1.5 90 26.17 0.04

2 120 26.17 0.04

2.5 150 26.17 0.04

3 180 26.17 0.04

3.5 210 154.0 26.17 0.04

4 240 26.17 0.04

5 26.17 0.04

6 26.17 0.04

7 26.17 0.04

8 26.17 0.04

9 26.18 0.05

10 26.18 0.05

12 26.18 0.05

14 26.18 0.05

16 26.18 0.05

18 26.18 0.05

20 26.18 0.05

25 26.18 0.05

15-Mar-10 30 26.18 0.05

STEP TEST 2 - 154.0m3/h

15-Mar-10
15-Mar-10

Duration Yield Observation well water level

375mm (0.0m to 52.0m) and 
250mm (52.0m to 72.0m)
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Project Bore hole drilling Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  

Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  Pump Type               Jet Pump
Date completed Pump Installed at 48.50m
SWL (m) 26.13 m Lining PVC (1) 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 3.00 - 72.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

15-Mar-10 0 0 26.18 0.05

0.5 30 26.19 0.06

1 60 26.19 0.06

1.5 90 26.19 0.06

2 120 26.19 0.06

2.5 150 26.19 0.06

3 180 227.7 26.19 0.06

3.5 210 26.19 0.06

4 240 26.19 0.06

5 26.19 0.06

6 26.19 0.06

7 26.19 0.06

8 26.19 0.06

9 26.19 0.06

10 26.19 0.06

12 26.19 0.06

14 26.19 0.06

16 26.19 0.06

18 26.19 0.06

20 26.19 0.06

25 26.19 0.06

15-Mar-10 30 26.19 0.06

STEP TEST 3 - 227.7m3/h

15-Mar-10
15-Mar-10

Duration Yield Observation well water level

375mm (0.0m to 52.0m) and 
250mm (52.0m to 72.0m)
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Project Bore hole drilling Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  

Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  Pump Type               Jet Pump
Date completed Pump Installed at 48.50m
SWL (m) 26.13 m Lining PVC (1) 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 3.00 - 72.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Residual

Time Hours Minutes Seconds m3/h L/min. Pumping Well(m) Drawn Down(m)

15-Mar-10 0 0 26.19 0.06

0.5 30 26.22 0.09

1 60 26.22 0.09

1.5 90 26.22 0.09

2 120 26.23 0.10

2.5 150 26.23 0.10

3 180 26.23 0.10

3.5 210 26.23 0.10

4 240 26.23 0.10

5 26.23 0.10

6 26.23 0.10

7 26.23 0.10

8 26.23 0.10

9 26.23 0.10

10 363.0 26.23 0.10

12 26.24 0.11

14 26.24 0.11

16 26.24 0.11

18 26.24 0.11

20 26.24 0.11

25 26.25 0.12

30 26.25 0.12

35 26.26 0.13

40 26.27 0.14

50 363.0 26.28 0.15

15-Mar-10 1 60 26.28 0.15

STEP TEST 4 - 363.0m3/h

15-Mar-10
15-Mar-10

Duration Yield Observation well water level

375mm (0.0m to 52.0m) and 
250mm (52.0m to 72.0m)
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Project Bore hole drilling Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  

Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  Pump Type               Jet Pump
Date completed Pump Installed at 48.50m
SWL (m) 26.13 m Lining PVC (1) 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 3.00 - 72.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Draw Down(m)

Time Hours Minutes Seconds
in Pumping Well 

(m)
(DWL - SWL)

15-Mar-10 0 0 26.28 0.15

0.5 30 26.27 0.14

1 60 26.26 0.13

1.5 90 26.26 0.13

2 120 26.26 0.13

2.5 150 26.25 0.12

3 180 26.25 0.12

3.5 210 26.25 0.12

4 240 26.25 0.12

5 26.25 0.12

6 26.25 0.12

7 26.25 0.12

8 26.25 0.12

9 26.25 0.12

10 26.25 0.12

12 26.25 0.12

14 26.25 0.12

16 26.25 0.12

18 26.25 0.12

20 26.25 0.12

25 26.25 0.12

30 26.25 0.12

35 26.25 0.12

40 26.25 0.12

50 26.25 0.12

15-Mar-10 60 26.25 0.12

m3/h

RECOVERY TEST AFTER STEP TEST PUMPING

Duration Yield Remarks

15-Mar-10
15-Mar-10

375mm (0.0m to 52.0m) and 250mm 
(52.0m to 72.0m)
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Project Bore hole drilling Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  
Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  16-Mar-11 Pump Type               Jet Pump
Date completed 17-Mar-11 Pump Installed at 48.50m
SWL (m) 26.13 m Lining PVC (1) 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 300 mm Lining PVC (2) 3.00 - 72.00m (Slotted type)

Date
Dynamic Water 

level(DWL) 
Draw Down(m)

Time 
Hours Minutes Seconds in Pumping Well (m) (DWL - SWL) Conductivity BH 1

16-Mar-11 0 0 26.13 0.00 25.24

0.5 30 26.15 0.02

1 60 26.16 0.03

1.5 90 26.10 -0.03

2 120 26.10 -0.03

2.5 150 26.10 -0.03

3 180 26.12 -0.01

3.5 210 26.12 -0.01

4 240.0 26.12 -0.01

5 300.0 26.12 -0.01

6 360.0 26.12 -0.01

7 420.0 26.14 0.01

8 480.0 26.14 0.01

9 540.0 26.14 0.01

10 600.0 26.14 0.01

12 720.0 350.0 26.14 0.01

14 840.0 26.14 0.01

16 960.0 26.14 0.01

18 1080.0 26.14 0.01

20 1200.0 26.14 0.01

25 1500.0 26.13 0.00

30 1800.0 26.13 0.00 24.45

35 2100.0 26.13 0.00

40 2400.0 26.13 0.00

50 3000.0 26.13 0.00

1 60 3600.0 350.0 26.14 0.01 23.90

70 4200.0 26.14 0.01

80 4800.0 26.12 -0.01

90 5400.0 26.12 -0.01

105 6300.0 26.10 -0.03

2 120 7200.0 26.09 -0.04

150 9000.0 26.13 0.00

3 180 10800.0 26.16 0.03

4 240 14400.0 26.17 0.04

5 300 18000.0 26.19 0.06 22.00

6 360 21600.0 26.21 0.08

8 480 28800.0 26.19 0.06 23.85

9 540 32400.0 26.19 0.06

10 600 36000.0 350.0 26.19 0.06

11 660 39600.0 26.19 0.06

12 720 43200.0 26.20 0.07 23.85

13 780 46800.0 26.21 0.08

14 840 50400.0 26.21 0.08

15 900 54000.0 26.22 0.09

16 960 57600.0 26.21 0.08

17 1020 61200.0 26.22 0.09 23.85

18 1080 64800.0 350.0 26.23 0.10

20 1200 72000.0 26.23 0.10

22 1320 79200.0 26.18 0.05 25.85

17-Mar-11 24 1440 86400.0 26.10 -0.03 25.08

m3/h

24 HOURS TEST PUMPING

Duration Yield Remarks

375mm (0.0m to 52.0m) and 250mm (52.0m to 
72.0m)
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Project BH Drilling for Exploitation of U/G water Borehole No.           BH 2

Client              NIPPON KOEI CO.LTD Borehole Diameter  

Location      Choisy - Grand Baie Borehole Depth      72.00m
Date started  17-Mar-11 tr= time of pumping test (s) Pump Type               Jet Pump
Date completed 17-Mar-11 tr = 86400 s Pump Installed at Depth 48.50m
SWL (m) 26.13 m Lining PVC (1) Length 0.00 - 3.00m (Plain type)
Dia.of PVC Lining 250 mm Lining PVC (2) Length 3.00 - 72.00m (Slotted type)

Date
(tr+tp)/tr

Dynamic Water 
level(DWL) 

Residual

Time Hours Minutes     Seconds m3/h L/min. Pumping Well(m) Drawn Down(m) BH 1

17-Mar-11 0 0 #DIV/0! 26.10 -0.03 25.08

0.5 30 2881.00 26.05 -0.08

1 60 1441.00 26.05 -0.08

1.5 90 961.00 26.05 -0.08

2 120 721.00 26.05 -0.08

2.5 150 577.00 26.05 -0.08

3 180 481.00 26.05 -0.08

3.5 210 412.43 26.05 -0.08

4 240 361.00 26.05 -0.08

5 300 289.00 26.05 -0.08

6 360 241.00 26.05 -0.08

7 420 206.71 26.05 -0.08

8 480 181.00 26.05 -0.08

9 540 161.00 26.05 -0.08

10 600 145.00 26.05 -0.08

12 720 121.00 26.05 -0.08

14 840 103.86 26.05 -0.08

16 960 91.00 26.05 -0.08

18 1080 81.00 26.05 -0.08

20 1200 73.00 26.05 -0.08

25 1500 58.60 26.05 -0.08

30 1800 49.00 26.04 -0.09 27.12

35 2100 42.14 26.04 -0.09

40 2400 37.00 26.03 -0.10

50 3000 29.80 26.03 -0.10

17-Mar-11 60 3600 25.00 26.03 -0.10 27.10

RECOVERY TEST AFTER 24HOURS TEST PUMPING

Duration tp Yield Observation well water level

375mm (0.0m to 52.0m) and 250mm 
(52.0m to 72.0m)
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Appendix D    Conductivity Profile 
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BOREHOLE 
DEPTH CONDUCTIVITY Temperature

28.00 1,765 25.6
29.00 3,032 25.6
30.00 3,156 25.5
31.00 3,164 25.5
32.00 3,242 25.5
33.00 3,356 25.5
34.00 3,596 25.5
35.00 37,800 25.5
36.00 39,800 25.5
37.00 39,900 25.5
38.00 39,900 25.5
39.00 39,900 25.5
40.00 39,900 25.5
41.00 39,900 25.5
42.00 39,900 25.5

meters microsiemens/cms °C
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BOREHOLE 
DEPTH CONDUCTIVITY Temperature

28.00 1,460 25.6
29.00 1,775 25.5
30.00 1,783 25.5
31.00 1,823 25.5
32.00 2,309 25.5
33.00 3,725 25.5
34.00 6,936 25.5
35.00 8,517 25.5
36.00 10,900 25.5
37.00 15,500 25.5
38.00 18,300 25.5
39.00 61,500 25.7
40.00 65,700 25.7
41.00 65,400 25.7
42.00 64,900 25.7
43.00 67,200 25.7
44.00 73,200 25.7
45.00 73,200 25.7
46.00 73,200 27.7
47.00 73,200 27.7
48.00 73,500 27.7
49.00 73,700 27.7
50.00 79,100 27.7
51.00 79,100 27.7
52.00 79,100 27.7
53.00 79,100 27.7

meters microsiemens/cms °C
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Appendix E    Water Quality Test Results 
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