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GHT CONSULTING SCIENTISTS

INTELLIGENT DEVELOPMENT AND PROTECTION OF ENVIRONMENTAL RESOURCES

GHT specialises in the provision of a wide range of geological, geophysical, and hydrological services by
developing multi-disciplinary strategies for the detection, responsible utilisation, management, and

protection of water.

ABOUT US

Fresh water is one of the world’s most valuable resources, and one of South Africa’s scarcest. Managing
this vital element in a responsible manner is not negotiable. This is GHT Consulting Scientists’ prime
directive: to develop multi-disciplinary strategies for the detection, responsible utilisation, management

and protection of water.

Geo-Hydro Technologies (GHT) provides clients with access to a group of scientists with experience in
fields such as Geology, Geohydrology, Mathematics and Environmental Management. Bringing together
unique yet complementary skills has been the fire in the GHT engine since the company’s inception in
1990. Managing directors Louis van Niekerk and Dirk Rudolph met as first-year Geology students and
quickly realised the value of synergy. More than two decades and about 1 500 projects later, they’'ve
managed to perfect the art of putting together a team with diverse backgrounds to bring about inventive

solutions.

Today, GHT boasts scientists with qualifications in various related scientific disciplines that enable the
company to be innovative and adaptable to the demands of any specific situation. Time and experience
have added a unigue dynamic to GHT Consulting Scientists, with a specific focus on surface- and
groundwater. The company applies models and techniques specifically developed for and adapted to
detecting and managing groundwater as well as surface water supplies. Protecting this valuable natural

resource from pollution and contamination by industrial activity is another key focus area.

GHT Consulting Scientists pride themselves on their ingenuity and problem-solving ability. Working in the
field often requires scientists to be able to think outside the box in order to obtain optimum results. GHT
Consulting Scientists are dedicated to providing clients with useful, dependable information and solutions

with the ultimate aim of being warriors for water.
VISION

GHT Consulting Scientists’ vision is to be a leader in the development of multi-disciplinary strategies for

the detection, responsible utilisation, management and protection of water.
MISSION

GHT Consulting Scientists’ mission is to apply scientific knowledge to provide solutions to clients’ needs in
an ethical and professional manner. The company utilises its unique ability to combine teams from diverse

backgrounds to manage projects in an innovative manner.
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VALUES
RESPONSIBILITY

Given the focus of our actions, GHT Consulting Scientists approach all actions and decisions with

complete awareness of the responsibility of working with and managing a scarce resource.
PROFESSIONALISM

GHT Consulting Scientists is a scientific consultancy whose members are all registered members of
local and international professional associations, and adhere to the requirements set out by these
associations in order to maintain the highest possible standards of the various professions and the

scientific community in general.
COMMITMENT

Clients’ interests are taken to heart and projects are managed in such a way as to obtain maximum
results within the expected parameters. GHT is dedicated to safe, intelligent development and

protection of water resources.

GHT is a professional organisation that operates according to the Code of Ethics laid down by the South
African Council for Natural Scientists. Membership is an assurance that a scientist subscribes to the
above code of ethics on professional status. In the exercise of our Profession as Consulting Scientists

we act in the legitimate interest of our Client.
INDEPENDENCE

GHT is committed to the advancements of the ideals of science. Clients can be assured of independent
advice focused solely on solving specific needs. Confidentiality is completely assured.

SOCIAL RESPONSIBILITY AND COMMUNITY INVOLVEMENT

Access to clean water is a basic human right. Therefore, GHT’s primary goal — responsible, intelligent
management of water resources — is also the company’s primary social responsibility. By doing our jobs

well, we improve the living standards of the communities we operate in.

GHT is committed to an equitable and just South Africa, and has a firm grasp of the important issues
facing our country. GHT has the experience and expertise to solve water-related problems cost-
effectively, and to ensure community participation in the development process. In addition, GHT
continuously invests in the tertiary education of students from previously disadvantaged communities.

This investment adds momentum to the cycle of improving communities.

SUMMARY OF SERVICES

GHT has the resources to develop multi-disciplinary approach strategies for the detection, responsible

utilisation, management and protection of one of South Africa’s most valued natural resources - water.

The company specialises in the provision of a wide range of geological, geophysical, and hydrological

services, including mineral exploration and deposit evaluation, pollution investigations, groundwater
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modelling, environmental studies at power generation facilities and mine sites, bulk and rural water
supply development, and rehabilitation, environmental assessment, and management programme,

reports, and industrial facilities and the registration of landfill sites are some of the services provided.

GHT provides a wide range of specialist consulting services to clients involved in the following fields:
MODELLING

Groundwater Flow, Fate and Transport Modelling

o 1D, 2D, & 3D Analytical & numerical models are selected based upon the
hydrogeological site characterization and model conceptualization

SERRQUATARRitigs

s

AQUIFER HYDROCHEMISTRY - .

Contamination Assessments

o Infiltration / leach quality & quantity from
contamination sources R faema

o  Soil & groundwater contamination . v

o  Saturated & unsaturated contaminant movement T e TS ————t—s

il I

z
EEE T E R E T L EEEEEE]

o  Chemical time dependant evaluations and analyses

[ EEER

Remediation System Design

o  Monitored natural attenuation

o Active manipulation & remediation (pump & treat

Risk Assessments

o  Calculations of remedial targets based on risk

profiles
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AQUIFER HYDRAULICS

Analyses of Hydraulic Test Data

o  Slug- packer & controlled constant discharge tests, etc.
using various methods

Dewatering Assessments
o Mines & large scale excavations

Aquifer Management

o  Sustainable development of groundwater resources
o Recharge investigations
o  Catchment management

Water Supply

o  Rural & urban project management

o  Scientific drilling target selection

o  Various borehole design and drilling techniques
o Borehole & aquifer tests

o  Basic geosite information

o  Abstraction recommendation

BOREHOLE INFORMATION & CONSTRUCTION DETAILS BOREHOLE MANAGEMENT RECOMMENDATION
BASIC GEOSITE INFORMATION compaTmLsCaTATs BASIC GEOSITE INFORMATION G I l
PROJECT BH NUMBER BH14 DWS NUMBER PROJECT BHNUMBER BH14 DWS NUMBER B
CLIENT Amathole District Municipality PROVINCE Eastern Cape CLIENT Amathole District Municipality PROVINCE Eastern Cape
P —— TOWN Butterworth SOUTH COORDINATE 32.31699 SYSTEM GPS WGS84
e B““e'wunh— SRR ESERNTE 3231699 SISIEY) GPS WGS84 VILLAGE Country Club EAST COORDINATE 28.14802 SYSTEM GPS WGS84
IVILLAGE Country Club EAST COORDINATE 28.14802 SYSTEM GPS WGS84 BH PURPOSE DOMESTIC WATER SUPPLY ELEVATION (mamsl)
ICONTRACTOR  STEYNS DRILLING ELEVATION (mamsl) SYSTEM BH STATUS NEWLY DRILLED BH DEPTH (m) 230 CASING HEIGHT (mm) 220 CASING DIA (mm) 177
LOGGED BY DC RUDOLPH FINAL DEPTH (m) 230 CASING HEIGHT (mm) 195 AQUIFER TEST ANALYSIS - FC METHOD
DATESTARTED 2020002002 compLETE  2020/02/06 FINAL BLOW YIELD (s) 20 he 72000 | [GONTRACTOR  ABPUMPS PINISUES = o7 rch 2020 (EEUNFDEETIGEUNY 56 WERERTEVERInacHl 1000 |
BHPURPOSE  DOMESTIC WATER SUPPLY. BOREHOLE SITEDBY  DC RUDOLPH min | vs |As MAIN WATER STRIKE (m) 30 AIRLIFT YIELD (s) 20  AVAILABLE DRAWDOWN (m) 45.00
BOREHOLE DIAMETER CASING DETAILS i 0 | 5 | 138 P
Fi T To Bott Di e Thicki Fi T To Bott Srep2 0 10 21 =
rom Top | To Bottom iameter [Thickness. rom Top | To Bottom
Diameter Method Fluid Material Description S/ P 5 |4
(m) (m) (mm) (mm) (m) (m) P! STEP 3. 60 5 90
305 mm 0 12 |Percussion 273 6 Steel 0 12 |[solid STEP4 | 60 | 20 | 691
254 mm 177 12 IPV( P STEPS
upve 0 e er RECOVERY | 240 0% | |z / €
216 mm 15 100 |Percussion 77 12 uPVC 36 100 |Solid CDTEST [4320 | 10 | 5.00 H / H
H P £
72 mm RECOVERY | 1200 ot | | £ vo e 1
165 mm 100 230 |percussion 0BS BH1_BHo 120 E k o B T mie)
ima (min) imo (min
WATER STRIKES & AQUIFER FILTER / GRAVEL / SEAL PACK OBS BH2 BH11 0.94 Gl_lTe Rocovery T: 1208 miid
Depth | Air lift yield . From Top [To Bottom T () 130 e —— L
Description / Aquifer type TYPE UNIT TY —_— Recovery: th' va residual drawdown f wi
| am puon TAQUIETPe |y | m) bl s o e
1st 13 7800 Fracture in mudstone-siltstone o 12 Backfil cement & drill chips Log-log Plot: Early time shows ‘._a
2nd 17 12450 Fracture in mudstone-siltstone flow from fracure and formation. i
3d 30 72000 _|Fracture in contact dolerite Indicatve ot good tracture row | | Kl yet
[ath Fraciure and marix contibuion H Va *
Double porosity H .
5th Semi log plot: Double slope after H
radial acting flow - good limited ‘
GEOLOGICAL & HYDROLGEOLOGICAL DETAILS radial acing low - 9 o ; - E o - - L
To Bottom Draw ing notto scale
From (m) ™ Lithology / Description ABSTRACTION RECOMMENDATION
- ABSTRACTION RECOMMENDATION
OPTION 1 - DWS RECOMMENDATION OPTION 2
0 2 Sand & Gravel Continuous pumping for 24hr per day Theis recovery recommendation
2 4 Colluvium Recommended abstractionrate 4.0 /s 14400  I/hr Recommended abstraction rate ~ 4.62 I/s  for 18 hrid
4 13 Mudstone-siltstone greenish grey hard A i S ” 560 Y B
13 17 Mudstone-siltstone greenish grey fractured Sand & gravel mount of water allowed o be abstracte m Amount of water allowed to be abstracted 20038 mid
7 29 |Mudstone-silstone_greenish grey Colluvium, Recommended pump_depth installation (m) 30 Critical water level depth (m) 25
2 30 |Dolerite/ mudstone siltstone contact fractured - WATER QUALITY ANALYSIS & RECOMMENDATION
i |
30 180  |Dolerite hard Mudstone-siltstone L s ! WATER SAMPLE SANS 241:2015 SAMPLE DATE  07/March/2020
180 214 |Mudstone-silistone greenish grey - calcareous greenish grey e o
214 221 |Sandstone yellowish white 13m - 7800 I/hr . s rae) (i . ™ cHa | N
221 230 |Mudstone-siltstone greenish grey - calcareous 17m - 12450 I/hr z i [ Pz T ,,{,L dLp L el ol
o= 170 | 1200 <200 5 o<l
30m - 72000 I/hr - - 1350 | 910 03 [oo1
ajor fracture on contact, oan] o[ wnl s [ ] on <ot
s | cHa [eae o o dho s
00 Cm [Tomom o a0t 10
e o [ [ N
EFC N T B T
PM )
e LR O
Opmaiors
ot bactra (Operations - 10000 churtoomL.
where e,
4 onc ctorm:
& apresenocy
oot >
Cbortnaion i sysam s recommandod
_— Anions | o o oo rmeto e v 8 i CaMGHO vt 50,
’ Erandac Do Digea, S 3 Unpahaed waer.
by A
T o’ 5
Sandstor
Mudstone-siltstone! 2 i
greenish grey. -
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GEOPHYSICAL INVESTIGATION

Geophysical Groundwater Exploration

o Assessment of the geometry and aerial extent of aquifers
using a variety of geophysical techniques;

o Borehole siting and selection.

Geophysical-Mineral Exploration

o Palaeochannel detection;

o  Kimberlite exploration;

ADDITIONAL SERVICES

Geographical Information Systems

o Data Analysis & Interpretation;
o  Presentation of data;

o Database management; / : 1
o Integrated locality maps. ' .

Regulatory requirements

o  Groundwater inputs to Water Permits, IWWMP,
WUL, EIAs & EMPRs;
o Integration with ISO 14000 systems;

i

M

}
¥

o  Environmental auditing;
o  Waste disposal sites registration;

o  Compiling Water Use Licence Applications.
o  WWTW -Geohydrological
Investigations

Training

o  All aspects listed above;
o  Tailored to specific needs.
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Members of GHT have been involved with a diverse range of projects in South Africa, Namibia,

Zimbabwe, and Australia, some of which are mentioned in the resumes of our members.

Officer

Name Position Degree Professional Contact Nr
Registration
Nr SACNASP
Dirk Rudolph Director, MSc 400074/93 082 656 6996
Senior Geohydrology dirkr@ghtglobal.com
Scientists
Shaun Staats Senior MSc 122489 083 468 2750
Scientists Geohydrology shauns@ghtglobal.com
Jaco Hough Senior MSc 400095/10 082 335 5842
Scientists Geohydrology jacoh@ghtglobal.com
Adrie van Wyk Senior PhD 017705 072 193 1688
Scientists Geohydrology adrievw@ghtglobal.com
Mohau Chrisjan Senior BSc Hons | 013735 078 101 2827
Makhanya Scientists Geohydrology chrisjanM@ghtglobal.com
Richard Williamson Scientists MSc Env. 116223 076 193 9311
Man. richardw@ghtglobal.com
Pieter Els Technician BA Social 051 444 0002
Study pietere@ghtglobal.com
Francis Roodt Senior Admin Admin 051 444 0002

francisr@ghtglobal.com

Geo Hydro Technologies (Pty) Ltd. trading as GHT Consulting is a registered member with the Ground

Water Division of the Geological Society of South Africa, member number 133/16. Mr DC Rudolph, a

Director of the company Geo Hydro Technologies (Pty) Ltd, is a registered member of South African

Council for Natural Science Professionals, member number 400074/94 in the Earth Science category.

Mr Rudolph is also a member of the Institute of Waste Management of South Africa.
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OFEICE IN PROVINCES

FREE STATE

HEAD OFFICE — BLOEMFONTEIN

Physical Address
94 Victoria Road
Park West
Bloemfontein
9301

Postal Address
PO Box 32998
Fichardt Park
9317

Tel +27 51 444 0002
Fax +27 51 4440088

Contact: Mr. Jaco Hough

Email: jacoh@ghtglobal.com
Contact: Mr. Shaun Staats

Email: shauns@ghtglobal.com
Contact: Dr. Adrie van Wyk

Email: adrievw@ghtglobal.com
Contact: Mr. Mohau Chrisjan Makhanya
Email: chrisjanM@ghtglobal.com
Contact: Mr. Richard Williamson
Email: richardw@ghtglobal.com

EASTERN CAPE - PORT ELIZABETH
HEAD OFFICE - PORT ELIZABETH

Physical Address
31 Van Renen
Seaview

Port Elizabeth
6070

Postal Address
PO Box 28536
Sunridge Park
6008

Tel +27 82 656 6996
Fax +27 41 360 6796

Contact: Mr D Rudolph
Email: dirkr@ghtglobal.com
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