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Andre Barkhuizen
Chlorine Free Water Treatment
Cel: 0815805371

E-mail: andrecoxwc@gmail.com

Dear Mr. Barkhuizen,

Removal of iron from groundwater

GEOSS were recently involved with a project on the farm Sandfontein in Napier to determine the
sustainable yield and groundwater quality of the boreholes on the farm. From the investigation it was
clear that the groundwater had a high dissolved iron concentration.

Mr Frik Barkhuizen and Mr Andre Barkhuizen (C L FREE water systems) approached GEOSS to
investigate the new groundwater treatment system they installed at all the boreholes on the farm to treat
the iron in the groundwater.

GEOSS went to site on the 10 of April 2015 to investigate the groundwater treatment system. Chlorine
dioxide is pumped down the borehole while the pump is running where it mixes with the groundwater
and is pumped out again by means of the submersible pump. The chlorine dioxide oxidises the iron from
the ferrous state (Fe?*) to ferric iron (Fe3*) where it then precipitates out as it is no longer dissolved in the
groundwater. The groundwater is pumped into a concrete reservoir and all the iron collects at the
bottom of the concrete reservoir. The dissolved iron concentration seems to have decreased by using the
treatment technique. The iron precipitate at the bottom of the concrete reservoir is cleaned out by means

of flushing the reservoir by opening the valve at the bottom of the reservoir.

The dissolved iron concentration in the groundwater (BH4) has decreased from 9.39 mg/L to 0.04 mg/L
after treatment (see Table 1 and Table 2 respectively).

From the site visit seeing how the treatment system is set up and the chemistry results obtained an initial
assessment is that the process is effective in significantly reducing the iron content of boreholes and also
the groundwater abstracted from the borehole. As always with groundwater use on-going maintenance of
the borehole and treatment system is essential. GEOSS would like to see the process tested at other sites
where the iron content in groundwater is high.

ONrce

Julian Conrad
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Water Analyses Report
Date received: 30/08/2013
Date tested: 02009/2013
Reference[Lab. | pH] EC | Ha K JCaJMg] Fe [#] CO: | RCO:; S50, ] B [Mn] Cu | Zn F HH.-H T HO:-H F [TOSREkalinity
Mo, Mao. m3/m | mg/l | magdl | mg/l|ma/l| ma/l| madl | mag/ mag/l mgfl [mall| mgll | ma/l | mgll |mafl| magil mg/l | magdl [madlf mall
Bh-1 o185 & 2731748 557 4 5.8 G757 0B 143 000 3 0. 0000 0.1 0. 0. ooTq 17y 30120
Bh-2 9158 &4 2429331100 857 4291127 53.03 33.28 11.04 0.00 3.5817 0.000 0.010) 0.191 0.000 0.07q 0050 158 27.610
Bh-3 o200 6.4 31| 5465 744 747 5511750 110.55 3062 624 0.0Q 1.065 0.000 0.000 0.014 0.000 017 0.o0g 201 20.080
Bh-4 201 B 284202 565 5.02| 484 935 101.74 22,97 14.04 0.00 2.767 0.007 0.000 0.191 0.000 0.04q 0119 180 17.570
Bh-5 o202 &0 2841891003 507 458 613 88.47 30.62| 1531 0.03 2,635 0.003 0.00H 0.164 0.000 0.080 0.00Y 181 15.080
Bh-86 9203 67 24 31.791474 822| 503 407 81.93 61.24 10.00 0.00 3784 0.000 0.00% 0.004 0.000 0.000 0119 158 37.650
WMethod™ 31 T35 373 I3 I3 33 373 313 373 ST ITIY I I3 I3 313 313 31 31

“Refer to BemLab work instructions

Orderno.: 1102

Sample condition: Samples receivedin good condition.

Statement: Thereportedresults may be applied onlyto samples received. Anyrecommendations includedwith this report are based onthe assumptionthatthe samples were
representative ofth g bulk from whichtheyweretaken.

Dr. Pieter Raath

far BemLab

05-08-2013
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Report No.: WT4755

Allison McDuling
GEOSS (Pty) Ltd

Water Analyses Report
Date received: 05/05/2015

Date tested: 08/05/2015
Reference Lab.| Fe Date | Temperature
No. No. |mg/l| Sampled °C
Bh4 Corkant Pad | 4755 0.04{10/04/2015 19.200
Dam 4756 0.0310/04/2015 19.000

Order no.: 1102

Certificate of Analyses

Statement: Samples received in good condition. Sample temperature at reception is stipulated in the results table. Ideally the sample(s) should reach the laboratory within & hours, or
be kept at <10°C and delivered within 24 hours. If these conditions are not maintained, analysis will proceed but interpretation of the results generated is at the clients own discression.

The reported results may be applied only to samples received. Any recommendations included with this report are based on the assumption that the samples were representative of the
block from which they were taken.

08-05-2015
Date Reported
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Dr. Pieter Raath
FPhDAgric. (Soil Science)
General Manager

Petra Mouton Sandisiwe Mbula Marilize van Lill
MSe (Microbiclogy) Mat.Dipl. (Chemistry) Mat.Dipl. (Agriculture)
LaboratoryfQuality Manager Technical Signatory(\Water and chemistry) Technical Signatory{Soil, leaves and fruit)
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