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Photo 1: View of the proposed site for the 

construction of the Hydro Power Plant (south 
west of the Boston A Dam). 

 
Photo 2:  View of the artificial wetlands which 

resulted from the flooding of a private dam on 
an adjacent farm. Existing infrastructure can be 
seen that runs south of where the Hydro Power 

Plant is to be constructed.   

 
Photo 3: View of the outflow from the Boston A 
dam back into the Ash River as well as the 5 

tonne bridge that crosses the Ash river. 

 
Photo 4: The only bridge providing access to the 
site on the north eastern bank of the Ash River. 

This 5 tonne bridge would not be able to 
support heavy equipment, machinery and 

construction vehicles. 
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Photo 5: View of the disturbed area to the north 

east of the Ash River / Boston A Dam.  
 

Photo 6: Private dam on adjacent farm 
overflowing the S217 dirt road.  

 
Photo 7: Overflow of the private dam moving 

towards the rehabilitation and erosion 
prevention flora(Vertiveria zizanoides). 

 
Photo 8: Vetiver grass forming a natural storm 

water berm. 



 

CONSTRUCTION OF HYDRO POWER 
PLANT ON FARM BOTTERKLOOF 541 

 
PHOTO REPORT 

 

 PHOTO REPORT ‐ 2007  Page 3 
 

 
Photo 9: Use of granite rock and gabions for 

construction of a weir which in turn also 
prevents sedimentation load and erosion. 

 
Photo 10: View of granite rock and gabions 

utilised for erosion protection. 
 

 
Photo 11: Boston A Dam and proposed site for 
construction as seen from the north eastern 
side of the weir. 
 

 
Photo 12: Narrow, 5 tonne bridge, indicating 
limited width. 



 

CONSTRUCTION OF HYDRO POWER 
PLANT ON FARM BOTTERKLOOF 541 

 
PHOTO REPORT 

 

 PHOTO REPORT ‐ 2007  Page 4 
 

 
Photo 13: Disturbed dam walls which were 
reinforced with heavy rockfill to prevent walls 
from collapsing. 

 
Photo 14: Downstream view of the Ash river as 
seen from the north eastern side of the weir. 

 
Photo 15: Existing infrastructure at Boston A 
Dam as seen from the north eastern side of the 
weir. 

 
Photo 16: View of the private dam as well as 
Boston A Dam from ad adjacent farm. 
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 Photo 17: The proposed site for establishment 
of the Hydro Power Plant. 

 Photo 18: South western bank of the As River 
(preferred site). 

 Photo 19: Downstream view from Boston A 
Dam. 

 Photo 20: Rehabilitated and revegetated area, 
post construction of Boston A Dam. 
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 Photo 21; Vetiver grass species planted during 
rehabilitation to assist in binding of soil 
particles. 

 Photo 22: Water release from the dam into the 
river. 

 Photo 23: Water outlets at weir indicating 
proposed location of penstock connections. 

 Photo 24: Private dam on adjacent farm. 
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 Photo 25: New residential development on 
adjacent farm. 

 Photo 26: Another view of residential 
development, approximately 1.5km from the 
preferred site. 

 Photo 27: View of Boston A Dam weir from 
adjacent farm. 

 Photo 28: View of Boston A Dam weir from 
new residential development site. 
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 Photo 29: Access dirt road S217 to the site 
which joins up with R711. 

 Photo 30: Access to Bavaria Conservancy 
which leads through to Boston A Dam and the 
preferred site. 

 Photo 31: Access road within the Bavaria Conservancy. 
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Photo1:  Evidence of site advert placed on the 
gate outside Boston A Dam. 

  
Photo2: View of the site advert and dam with 
granite stone gabions in the background. 

  
Photo3: Close up of site advert placed at the 
entrance to the Bavaria Conservancy. 

 
Photo4: View of the gate and S217 dirt road with 
site advert. The S217 dirt road leads to the 
Boston A Dam. 

 
 
 
 





 

BOTTERKLOOF HYDRO: BACKGROUND INFORMATION DOCUMENT 
FS DTEEA Reference Number: EMB/1(k)1(m)4/07/93 

 
Introduction 
Nuplanet (an independent power producer) 
intends to establish a mini Hydropower 
Station immediately downstream of the 
Botterkloof Dam situated in the farm 
Botterkloof 541, near Clarens in Free State 
Province.   
 
Project Description 
The project would entail construction of a 
Hydropower Station that will utilise the 
Lesotho Highlands Water Project water that 
is currently flowing trough the existing 
Botterkloof Dam for the generation of an 
estimated 3 Megawatts of hydropower.  
Water will be diverted from the existing 
outlets of the dam through the penstock into 
the power station that will be constructed 
adjacent to the dam wall.  This water will 
turn the turbines in the power station, 
resulting in the generation of power.  The 
water will then leave the power station 
through a tailrace and will be discharged 
back into the river but still within the existing 
stilling basin of Botterkloof Dam.  Power so 
generated will be sold to ESKOM. 
 

Purpose of the document 
The purpose of this document is to:  
• Give brief background information to 

potential stakeholders about the project 
and the proposed site. 

• To briefly describe the Environmental 
Impact Assessment process that will be 
followed in order to obtain authorization 
for the proposed project. 

• Afford Interested and Affected Parties 
an opportunity to give their comments 
on the proposed project. 

 
Site Location 
The proposed project is planned 
downstream Botterkloof Dam, situated in the 
farm Botterkloof 541, near Clarens in Free 
State Province. 
 
Biophysical information 
a) Vegetation 

The area where the project is planned is 
was previously disturbed for the construction 
of Botterkloof Dam, and is a rehabilitated 
area.  The basal cover is predominantly 
grass.   
b) Fauna 

It is expected that fauna species do occur on 
site and the surrounding areas.  However, 
the proposed project is unlikely to disturb 
terrestrial fauna habitat. 
c) Geology and Soils  

The soils in the areas are primarily derived 
from sandstone and mud rocks from the 
Clarens and the Elliot Formations.  The soils 
are generally lithosols and prone to erosion. 
d) Slope 



 

The overall slope of the site is relatively flat, 
but as the construction area will be located 
adjacent to deep rehabilitated cuttings that 
formed part of the dam construction area.  
The proposed project will have no impact on 
the slope of the area.  
e) Hydrology 

The proposed project is planned at the right 
bank of the As river. 
f) Existing Land Use 

The land use of the current site is 
undetermined. 
g) Surrounding Land Uses 

The existing land use surrounding 
Botterkloof Dam is predominantly 
agricultural, with some low key eco - 
residential development toward the west. 
h) Access 

Construction vehicles and plant will gain 
access to the site by simply utilising the 
existing road infrastructure to the Botterkloof 
Dam.  The same road will be utilised for 
operational access.  
 
Environmental Impact Assessment 
Process 
The proposed activity is a listed activity in 
terms of Regulation No. R386 of 21 April 
2006, and as such requires environmental 
authorisation.  Nuplanet appointed Ninham 
Shand (Pty) Ltd to conduct the 
Environmental Impact Assessment Process. 

Environmental Impact Assessment process 
entails assessing potential impacts the 
proposed development would have on the 
receiving environment and propose the 
mitigation measures.  This includes 
preventing the impacts from occurring or 
stipulating measures that will minimise the 
potential impacts to acceptable levels.  The 
EIA process required for the proposed 
project is a Basic Assessment study.  
 
Public Participation Process 
Current environmental legislation require 
that the public be informed of the 
developments taking place and also be 
afforded opportunity to give comments 
and/or objection with regard to the proposed 
development. 
In order to ensure that you are registered as 
one of the Interested and/or Affected Parties 
(I&APs), forward your comments or 
objections to: 
 
Mr. Barend Smit 
Ninham Shand (Pty) Ltd 
Private Bag x 136 
Centurion 
0046 
 
Fax: 012 663 3257 
Email: barend.smit@shands.co.za   
 



 

REGISTRATION / COMMENT FORM FOR: 
 

BOTTERKLOOF HYDRO: BACKGROUND INFORMATION DOCUMENT 
 

FS DTEEA Reference Number:  
EMB/1(k)1(m)4/07/93 

 
 

PLEASE COMPLETE AND RETURN THIS FORM SO THAT WE HAVE YOUR COMPLETE 
CONTACT DETAILS 

 
Closing date for comments: 09th of August 2007 

 
PARTICULARS OF INTERESTED & AFFECTED PARTY 

Name  
Postal  
Address    
  Post code:  
Street  
Address:  

  Post code  
Tel:  E-Mail  
Cell:  Fax  
Language Preference  
 

COMMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
If you are aware of any people who should be contacted in this process, please 
provide their details here: 
 
 
Please add additional pages if required. 
Return to: Barend Smit 
 
Ninham Shand (Pty) Ltd 
PO Box X136 
Centurion  
0048 
 

 
Tel : (012) 643 9000 
Fax : (012) 663 3257  
Mobile : (083) 540 3661 
Email :Barend.Smit@shands.co.za 
 

 















































  Comment   Response 
13/07/2007 Kees Schipper • Requested to be kept informed of all 

communication / meetings with 
regards to project. 

• Noted that De Kranz conservancy 
was an exclusive retreat / holiday 
home and that it was very important 
there should be no impact on estate 
due to proposed project in terms of 
visual / noise pollution or any other 
environmental impacts. 

• Access to site should not affect 
estate in terms of dust pollution, air 
pollution, noise and soil pollution. 
These should be kept to a minimum. 

• Safety of the estate and disturbance 
of the Game was also a concern. 

• Visual impact of the proposed 
project as well as possible power 
lines are not acceptable to 
landowners in the estate. 

• Noise generated during the 
operational phase of the project 
should not be audible from the 
estate. 

• Light pollution at night will also not 
be tolerated. 

• No trembling from turbines during 
operation should be experienced. 

 

Comments noted, BID sent and Basic 
Assessment Report will also be made 
available for comment. 



23/07/2007 Pat & Ralph Raubenheimer Clarification required as to location of 
proposed project. 

Comments noted and Basic Assessment 
Report will also be made available for 
comment. 

29/05/2007 Koos Barkhuizen Insight given that the bridge across the 
Ash River at the Boston A Dam can 
only carry a capacity of 5 tons and that 
there is a road that runs beside Jaco 
Farrell’s house which can 
accommodate construction vehicles, 
heavy equipment and machinery. 

Comments noted and Basic Assessment 
Report will also be made available for 
comment. 

01/04/2008 Danie Krynauw Concerned as to which specific site will 
be used to  dispose construction and 
domestic waste. 

Domestic Waste will be collected and 
transported to a site located on the road 
leading to Saulspoort Dam. Construction 
waste disposal site must be determined 
from the Waste manager of Dihlabeng 
Municipality- Mr. Ruben Evans 
(0583035732). 
 

   Questioned whether the Bavaria 
conservancy was consulted for the 
proposed construction 

The Landowner of The Farm (Mr. Farrell) 
is also the Chairperson of the Bavaria 
conservancy. Landowner consent has 
been obtained (Refer to Appendix E6. 
 

      Comments noted and Basic Assessment 
Report will also be made available for 
comment. 
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CLIENT Nu Planet 
PROJECT Botterkloof Mini Hydro Ref. No: 401944/M/1 
MEETING Interrested and Affected Parties Clarification Meeting 
VENUE Ninham Shand Offices Meeting Room 1 
CURRENT MEETING Date:  4 September 2008 Time:  16:00 
NEXT MEETING Date:  NA Time:  NA 

 
Attendance List 
 

PRESENT ABR COMPANY TEL NO. FAX NO. E-MAIL 
WH Howell WH Ninham Shand 012 643 9000 012 663 3257  Willem.howell@shands.co.za 
B Smit BS Ninham Shand 012 643 9000 012 663 3257  Barend.Smit@shands.co.za 
AL Olivier AO Nu Planet 012 349 2944 012 349 2944 al@nuplanet.nl 
J Bellew JB De Krantz 083 280 7755 011 530 6253 john.bellew@webberwentzel.com 
T Malan  TM De Krantz - - tmalan@iafrica.com 
K Schipper KS De Krantz 082 410 8968 086 625 2867 keess@limpopo-lipadi.com 
B Thomas BT De Krantz 082 447 7200 - Bruce @soliflo.co.za 
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  ACTION 
1 Welcome and Attendance 

  
1.1 Welcome 

 
All present were welcomed to the meeting. Refer to the attendance list above for a 
record of attendance. 
 

 

1.2  Introductions 
 
All present introduced themselves. 
 

 

1.3 Apologies 
 
None 

 

   
2 Agenda 

 
 

2.1 Additional Items 
 
No additional items were added. 
 

 

2.2 Adoption of Agenda 
 
An additional list summarizing the main issues raised by the I &AP’s were 
presented as a guide for discussion and the agenda were accepted. 

 

   
3 Background to the Botterkloof Mini Hydro 

 
 

 BS explained the history of the project and that the current environmental process 
followed in order to conduct the Basic Assessment is driven by legislation in a 
guided format. It was also explained that the current project status is to give the I & 
AP’s the opportunity to raise their concerns and get them addressed after which 
the document will be submitted to the local authority in order to get approval. The 
approval will  be subject to certain conditions that must be followed as stated in the 
approval document (ROD) 
 

 
 
 

4 Landowners Issues Trail  
 Noise 

JB requested clarification regarding the noise generated during the construction 
and operational phase. AO explained what the construction process as well as the 
operational phase will consist off and that the noise during the operational phase 
will be the same or less as the current flow of water over the weir at Boston A dam. 
BS added that the current noise levels as well as the construction noise levels of a 
similar project would be quantified in the Basic Assessment Report (BAR).  
It was explained to the I&AP’s that the mechanical noise will be mainly for 3 
months during the excavation process through the rock and that no permanent 
staff will be on the site, except for maintenance purposes as required. AO stated 
that he will consult with the De Krantz landowners about working hours on site in 
order to reduce the effect on them during certain periods of the year. 
 
Dust Pollution 
TM stated that dust pollution during the dry season and erosion during the wet 

 
 
 
 
 
 

Ninham 
Shand 
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  ACTION 
season will increase during the construction period, and added that especially the 
road through the conservancy is not appropriate for construction vehicles and that 
various species off animals were present. 
AO responded that appropriate mitigation measures like speed bumps, continous 
maintenance and water spraying will be put in place. It was also agreed that for 
both security and conservation reasons a proper fence will be erected and 
maintained around the area of concern and access for the De Krantz residents will 
be provided. 
 
Visual Affects of the Mini Hydro 
The I & AP’s are concerned that the visual effects of the mini hydro with regard to 
height of the top structure, light pollution and power lines will have a negative effect 
on their investment. 
BS explained by means of the layout drawing and architectural sketch what the top 
structure would look like and that it will not exceed the current height of the Boston 
A dam’s weir .It was also explained that it is possible to make minor modifications 
to the design in order to reduce the visual impact, it was also noted that certain 
measures like cladding etc. can be used to minimise the visual effects. 
 
Lights will only be used on the hydro during times of maintenance at night and for 
security purposes but these will be mitigated as to minimize the effect on the De 
Krantz landowners.AO stated that the power lines to connect to the current grid 
can be laid underground in order to minimise their visual effect but that this will 
happen in conjunction with Eskom. 
 
Distance from De Kranz Development 
 
JB raised the issue that the report is incorrect with relation to the distance between 
the De Krantz development and the proposed mini hydro. 
WH explained that if the distance is measured on a topographic map it falls without 
the 500m radius but tha Google Earth shows that it falls within the 500m radius but 
that this will be indicated in the report. 
 
Assesment of Alternatives 
 
KS questioned the reason for exemption application for alternatives. AO responded 
that there are currently already two mini hydros in construction on at Merino and 
one at Sol Plaatjies and that due to technological and operational constraints, the 
site at Boston A dam allows for the best location in terms of position. Alternative 
technologies are not possible in the area due to geographical and 
geomorphological constraints. Ideal site is the one at Boston A dam. 
 
Security During Construction 
 
TM is concerned about security issues during construction and the liability of the 
client. AO stated that security would be dealt with in an appropriate manner by 
means of fencing and security guards, and clarified that their liability is in place and 
that it will form part of the final contract with the appointed contractor. 
 
Length of the Construction Time 
 
JB asked what the length of the construction period would be. AO explained that 
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  ACTION 
the pre-feasibility study is currently still being conducted and that construction will 
only  
 
 
Devaluating the value of the De Krantz Proporties 
 
JB and TM stated that the value of their properties will be devaluating and that they 
will loose potential money in terms of rent. AO noted that he will be in consultation 
with the I & AP’s in order to come to an agreement on a way of compensation for 
their inconviences during the construction phase. 
 
 

   
7 General 

 
No additional issues raised. 

 

   
8 Date of next meeting 

 
If required 

 

   
9 Closure 

 
The meeting closed at 18:30 

 

 
 
 
 
 
 
Compiled by: 
 
WH . Howell 
Ninham Shand (Pty) Ltd 
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1. INTRODUCTION 
 

The proposed Hydro Power Plant will be located on the farm Botterkloof 541, 
approximately 15 km north of the town of Clarens in the Free State Province. The 
proposed Hydro Power Plant will convert the kinetic energy from water from the 
Botterkloof Dam through a turbine and generator into approximately 3 MW of electrical 
energy that will be sold to Eskom and the Dihlabeng Municipality. 

A Basic Assessment Report was compiled and placed in the public domain for comment. 
Interested and Affected Parties (I&APs) requested that the noise levels be quantified as 
well as an indication of the noise levels during normal construction activities.  

On 24 September 2008, noise levels were measured at three different points (as 
indicated on Figure 1) and quantified in terms of Maximum, Minimum and Average levels 
as indicated in Table 4. 

2. DEFINITION OF NOISE 
 

Noise, commonly defined as unwanted sound, is an environmental phenomenon to 
which we are exposed before birth and throughout life. Noise can also be considered an 
environmental pollutant, a waste product generated in conjunction with various 
anthropogenic activities.  
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Figure 1: Noise Monitoring Points at Botterkloof Hydro Power Plant 
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3. PHYSICAL PROPERTIES OF NOISE 
 

Noise is the result of pressure changes in the air, caused by vibration or turbulence. The 
“loudness” of these pressure changes is stated in terms of sound level, and the rapidity 
with which these changes occur is the sound’s frequency. 

Sound level is expressed in decibels (dB). To hear sounds, air pressure changes must 
be very rapid. Changes must complete a cycle at least 20 times per second and not 
more than 20 000 times a second. The rate at which these cycles repeat is called the 
frequency of the sound and is measured in Hertz (Hz). One Hertz is equal to one cycle 
per second. 

4. MEASURING NOISE 
 

The instrument for measuring noise is the Type 2 sound level meter r. Sound meters are 
designed to measure sounds that the human ear would detect. The ear does not hear 
very high or low frequencies as well as it can hear middle frequency sounds. Sound 
meters use special filters to mimic the ear’s performance. 

Firstly, it uses a microphone to convert the energy in the sound into an electric signal. 
When a sound wave hits the microphone, it causes a diaphragm to vibrate, thereby 
producing electronic signals, which are proportional to the sound pressure causing the 
vibration. Thirdly, this electronic network then conditions the signal to provide meaningful 
results transmitted through a visual display. 

5. NOISE MEASUREMENTS AND DISCUSSION OF RESULTS 
 

Table 4 illustrates Benchmark Noise Monitoring Data associated with normal 
construction activities, such as the ones that can be expected during the construction 
phase. These values were measured at a distance of 150m for a 15 minute duration.  
The values are shown as a maximum and minimum value and indicated as a worst case 
scenario. Although the Benchmark noise levels expected can be classified as a noise 
disturbance according to Table 1, it must be noted that the construction period will not 
exceed 12 months, of which only 3 months will consist of constant heavy machinery 
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used during the rock breaking phase. The construction periods will also be negotiated 
with the landowners at De Krantz Estate as per the meeting of 4 September 2008 in 
order to minimise the negative impacts on their quality of living. 

 

Table 3: Measured Botterkloof Dam Noise Monitoring Data 
 

Point Duration Value Level Value 
A 15 min Maximum 84.3 
  Average 68.4 
  Minimum 63.2 
B 15 min Maximum 86.1 
  Average 66.5 
  Minimum 51.1 
C 15 min Maximum 85.4 
  Average 67.2 
  Minimum 48.6 

 

 

Table 4: Benchmark Noise Levels expected from normal Construction Activities 
LMax LMin Cause of Max Reading 
54.3 22.8 Grader – Stripping of Topsoil 
60.5 17.0 Crickets (Ambient) 
75.7 25.5 Birds, Wind (Ambient) 
49.7 33.7 Hauling & Levelling of material 
56.6 26.1 Cement Truck Activity 
56.2 26.4 Excavator Activity 
63.0 36.7 Vehicle Passing 
99.7 23.3 Blasting 
80.3 38.2 Frontloader 
70.8 57.3 Generator 
81.9 31.9 Water Cart (dust suppression) 
69.2 43.5 Heavy Wind 
93.0 33.0 Farm Tractor 
56.1 23.0 TLB Activity 

 
 

The measurements in Table 3 illustrate the noise value of the water flowing over the 
weir, measured at three different locations / distances. It needs to be noted that no 
change in the noise levels will take place once the proposed Hydro is in place, since 
the amount of water flow through the hydro will be regulated at a fixed volume with all 
“additional” water being diverted by means of a channel back to the river. Values will 
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vary between 86.1 dB (Maximum) and 48.6 dB (Minimum) as water passes through 
the turbine, which in turn will not cause any trembling due to the fixed location, the 
noise control measures put in place and the fact that water flow through the turbine 
will be fixed at a set volume. 

 

 

Figure 2: Point A 
 



7 
 
 

 

Figure 3: Point B 
 

 

Figure 4: Point C 
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6. CONCLUSION 
 

It can be concluded that the proposed hydro will not add any additional noise to current 
levels. As can be seen in Table 2, the maximum measured level at the Botterkloof Dam 
falls in the class “80 dB – 90 dB”. Common sounds in this category include an electric 
razor, lawnmower or vacuum cleaner and can be categorised as being Loud to Very 
Loud. In addition to this, it also needs to be noted blasting activities could probably 
amount to a maximum of 99.7 dB and a minimum of 23.3 dB. It is however, anticipated 
that no blasting will take place at the proposed site. The noise generated by the water 
flowing through the turbine would be 13% less on average than that of blasting. The 
noise of the water flowing through the turbine would also be 7.5% less than that of a 
normal farm tractor, which is measured at 93.0 dB (maximum). 

Finally, it needs to be reiterated that the rock breaking phase of the construction period 
(which will last for approximately 12 months) will only last for 3 months, thus the added 
noise of heavy construction vehicles would be short-lived. 
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1 INTRODUCTION 
 
1.1 Preface 

This report deals with the environmental impacts, and the management thereof for 
the NuPlanet Hydro Project on the farm Botterkloof 541. It presents the 
Environmental Management Plan (EMP) that will define arrangements for 
environmental management of the Project during implementation and operation and 
forms part of the Basic Assessment Report (BAR) carried out by Ninham Shand 
(Pty) Ltd. 
 
The EMP clearly tabulates the impact mitigation requirements in a format that 
provides a clear description of what is required, what the goals are, how it should be 
measured as well as the responsible party for the implementation of each 
requirement. In this process the environmental management requirements are 
unpacked and augmented with best practice guidelines, or where required detailed 
specifications for the implementation of the Project. 

 
 
1.2 Background 

NuPlanet is a project development and management company active in the 
sustainable energy sector. NuPlanet conceptualised a project to harness the water 
energy from the Boston A Dam in order to generate electricity. The project 
comprises of a Hydropower Station located on the Botterkloof Farm 541 
downstream of the Boston A Dam. The “green” electricity generated by this project 
will be sold to Dihlabeng Municipality and Eskom. 

 
Ninham Shand (Pty) Ltd. was appointed by NuPlanet in 2007 to assess the 
environmental impact of the proposed project in fulfilment of the requirements of the 
Environmental Conservation Act (No 73 of 1989).  These requirements included the 
following: 

 
• Submitting an application for authorization for Basic Assessment to the Free 

State Department of Tourism, Environment and Economic Affairs (FS DTEEA). 
• Undertaking a Public Participation Process in order to ensure that potential 

stakeholders are well aware of the project and allow them opportunity to 
comment and / or object. 
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1.3 Need for the Environmental Management Plan 

One of the recommendations of the Basic Assessment Report is the development of 
an appropriate EMP for the construction and operational stage of the project. An 
EMP is an essential document for ensuring environmental management during the 
life circle of a project as it documents and considers all the recommendations from 
the assessment stage and the requirements of the authorisation, and provides clear 
guidelines for construction or operational activities. 

 
 
1.4 Report Structure 

The remainder of this report is structured as follows. 
 

 Section 2 provides a short site specific description of the mini hydropower plants 
at its location; 

 Section 3 elucidates origin and relevance of the Environmental Management 
Requirements for this project; and 

 Section 4 presents the Environmental Management Plan. 
 
 
2 SITE SPECIFIC PROJECT DESCRIPTION 
2.1 Boston A Dam Site 

The proposed Hydro Power plant will be located on the farm Botterkloof 541, 
approximately 15km north of the town Clarens in the Free State Province. The 
proposed Hydro Power Plant will convert the kinetic energy of water from the 
Boston A Dam, through a turbine and generator, into approximately 3MW electrical 
energy that will be sold to Eskom and the Dihlabeng Municipality. 
 
The proposed Hydro Power Plant will consist of the following infrastructure: 

 An approach channel on the south western part of the weir; 
 A power station adjacent to the weir; and 
 A tailrace culvert to divert water back into the return channel. 

 
 
 
 
 
 



                                                                                      
 

EMP 3 of 3
 

 

3 ENVIRONMENTAL MANAGEMENT REQUIREMENTS 
The environmental management requirements for a project originate primarily from 
the impact assessment, where the anticipated impacts and associated mitigation 
measures are described.  These impact mitigation measures are usually captured in 
the recommendations sections of the report.  
 
The environmental management plan presented in Section 4 of this report clearly 
tabulates the impact mitigation requirements from the assessment in a format that 
provides a clear description of what is required, what the goals are, how it should be 
measured and who the responsible party is for the implementation of each 
requirement.  In this process the requirements of the Report are unpacked and 
augmented with best practice guidelines, or where required detailed specifications 
for the implementation of the Project. 

 
The requirements of the environmental management plan will be included into the 
project specific specifications that form part of the contractual agreement between 
the contractors and the Client for this project. 
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4 ENVIRONMENTAL MANAGEMENT PLAN 
Table 4.1 Potential Impacts of the Proposed Project and Mitigation Measures 
 

Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Legal 

Not complying with 
relevant legislation. 

Objective 
-To ensure that there is compliance to all relevant 
legislation and not only environmental legislation. 
 
Target 
-Compliance to all relevant legislation. 

No breach of 
legislated 
requirements. 

Botterkloof Hydro As required Throughout the 
project 

Botterkloof Hydro 

Authority not aware of 
the commencement of 
activities on site. 

Objective 
-To ensure that relevant authorities are aware of the 
activities taking place on site 
 
Target 
-Letter to Free State Department of Tourism, 
Environment and Economic Affairs shall be sent, 
giving at least one week notice prior to 
commencement of construction activities. 

Authority advised of 
commencement of 
construction works 
on site 

Botterkloof Hydro None One week prior to 
construction. 

Botterkloof Hydro 

Notification of 
Authority 

Authority not aware of 
ownership of the project. 

Objective 
-To ensure that the environmental Authority has latest 
details of Project Owner. 
 
Target 
-Letter to Free State Department of Tourism, 
Environment and Economic Affairs shall be sent, when 
there is a change of ownership. 

Authority advised of 
change in 
ownership. 

Botterkloof Hydro None Prior to change in 
ownership. 

Botterkloof Hydro 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Notification of 
I&APs 

I*APs are not aware of 
the issuing of the 
authorisation approving 
the project. 

Objective 
-To ensure that all I&APs are aware of the issuing of 
the authorisation. 
 
Target 
-Notification to all I&APs 

I&APs are advised 
of the issuing of the 
authorisation. 

Environmental 
Impact 
Assessment 
Consultant 

As required Five days after the 
issuing of the 
authorisation 

Botterkloof Hydro 

Site 
establishment 

Establishment of site 
camp where it may have 
significant impact on the 
environment. 

Objective 
-To ensure that site camp establishment is done 
appropriately in an area where it will not cause 
significant impact on the environment. 
-No workers will be allowed to live of site due to the 
Bavaria status. 
-Alternative accommodation will be arranged for the 
workers which must be approved by the engineer and 
ECO before construction commences. 
 
Target  
-The contractor shall submit a general layout drawing 
of his establishment area to a scale of no less than 
1:200 to the engineer for approval before any work on 
the camp or offices commences. 

Site/Construction 
camp established in 
disturbed area 
where it will not 
have further 
significant impact on 
the environment. 

Contractor Cost covered within 
the contract for 
implementation of 
the project. 

Before 
establishment of a 
site camp 

Engineer and ECO 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Access to the 
site  

Use of unidentified 
roads which in turn 
destroy vegetation and 
other elements of the 
environment. 
 

Objective 
-To limit number of access roads to the site and to 
prevent unidentified new roads to the site. 
-The existing access road to the site will be used and 
maintained by the contractor. 
 
Target 
-Contractor will not be permitted to construct or use 
any other road access routes except those identified 
by engineers. 
-Other areas of the site not specifically defined which 
the contractor may require for location of facilities shall 
be subject to prior approval of the engineer regarding 
the extent, access and layout. 

The existing access 
road will be used to 
access the site. 

Contractor None Throughout 
construction 

Engineer 

Environmental 
awareness of 
project 
personnel  

Project personnel 
unaware of 
environmental 
management 
requirements. 

Objective 
To ensure that the environmental management 
requirements are known to all project personnel and 
implemented. 
 
Target 
-All project personnel aware of the environmental 
management requirements. 

All environmental 
management 
requirements 
implemented. 

Project Manager 
Site Engineer 
Contractor 

Safety Officer 
Signage 

Throughout 
construction period 

Botterkloof Hydro 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Outdoor 
signage 

Advertising not up to 
standard 

Objective 
-Alert local community and motorists of the activities 
taking place on site. 
Target 
-Outdoor advertising with the activity shall comply with 
the South African Manual for Outdoor Advertising 
Control (SAMOAC). 

Proper advertising Contractor None Throughout 
construction period 

Site engineer. 

Compliance 

Non compliance to 
environmental 
recommendations given 
in the EMP and 
conditions of the RoD 

Objective 
-To ensure that the conditions of approval 
(Environmental Authorsation) and the requirements of 
the EMP are adhered to. 
 
Target 
-The project team, including the contractor must be 
guided by conditions of Authorsation and the EMP 
when it comes to environmental consideration during 
construction period. 
-Penalties with regard to non-compliance should be 
introduced. 
-Proof of compliance must be submitted to FS DTEEA 
in the form of a monthly site inspection report compiled 
by the ECO. 

Adherence to the 
recommendations in 
the Authorisation 
and EMP. 

Project team None Throughout 
construction period 

Project manager 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Safety  

Injuries to construction 
workers and residents 

Objective 
-To maximize safety of the construction personnel 
 
Target 
-Occupational Health and Safety Act will be adhered 
to. 
-Temporary chemical toilets must be erected during 
construction (Ration 1:15). 
-Workers must be equipped with safety clothing at all 
times. 
-Open trenches must be marked with warning 
measures such as danger tapes and orange netting.  
-A First Aid kit must be provided on site. 
-Operators of construction machinery must be trained 
and drivers of vehicles must be in possession of 
relevant and valid driver’s license. 
-Construction vehicles such as excavators and TLB 
shall not be allowed to carry any persons other than 
the operator of such particular machine (i.e. Only 
operators are allowed in the moving machinery). 

No injuries 
sustained  

Contractor Cost covered within 
the contract 

Throughout 
construction phase 

OHS, ECO and Site 
engineer 

Water supply  

Use of unclean water by 
construction personnel 
(workers) 

Objective 
-To ensure that clean water is provided to workers on 
site. 
 
Target 
-The contractor will be responsible for supply of 
potable water at work sites for staff, the engineer and 
the staff of other contractors involved in the works. 

Sufficient supply of 
clean water 

Contractor Cost covered within 
the contract for 
implementation of 
the project. 

Throughout 
construction period 

Site Engineer and 
Health & Safety 
Officer 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

-The contractor shall allow for the supply of water to 20 
persons employed by other contractors involved in the 
work. 

Visual  

Visual Impacts Objective 
-To minimize visual impacts of the development. 
 
Target 
-The construction period must be as short as possible 
and appropriately managed. 
-Stockpiles should not be high than 2m, and should be 
covered to minimize erosion, dust generation and 
unsightly aesthetics. 
-Ensure appropriate rehabilitation of disturbed areas 
after completion of construction. 

No change in visual 
aspect of the area. 

Contractor None During construction 
period 

Site Engineer 
 

Air  

Dust pollution Objective 
-To prevent dust pollution 
 
Target 
-The extent of disturbed area should be reduced. 
-Dust suppression measures such as dampening with 
water should be used when dust generation is 
unavoidable, particularly during prolonged periods of 
dry weather in summer. 
-Areas stripped should be minimized and phased to 
limit soil exposure. 
-Re-vegetation should occur immediately upon 
completion of construction work. 

No noticeable dust. Contractor Cost covered within 
the contract 

Throughout 
construction period 

Site Engineer 

Noise  Increase in noise levels Objective No complaints Contractor Cost covered within Throughout Site engineer 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

above pre construction 
ambient noise levels 

-To ensure that noise levels are kept at minimum 
Target 
-All regulations relating to noise generation shall be 
adhered to. 
-Work shall be restricted to normal working hours. 
 
-Machines should be equipped with noise reduction 
equipment and all vehicles must be roadworthy. 

regarding an 
increase in noise 
levels 

the contract construction period 

Neatness of the 
site  

Littering on site Objective  
-To ensure that the site clean at all times 
 
Target 
-The contractor shall, on a day to day basis, keep the 
site in condition acceptable to the engineer. 

Clean site Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction period 

Site engineer and 
ECO 

Waste  

Litter / waste pollution Objective 
-To prevent waste pollution 
 
Target 
-Hazardous substances such as oil and fuel shall be 
stored in dedicated areas developed to minimize the 
impact of spills. 
-All storage areas, spillage containment areas, 
containers of hazardous substances and dangerous 
equipments shall be clearly and prominently marked 
as such. 
-Refuse and waste from construction activities will not 
be disposed of on site but will be removed to 
registered waste dump by the contractor. 

No spillages and 
solid wastes left 
lying on the ground 

Contractor Cost covered within 
the contract for 
implementation of 
the project. 

Throughout 
construction period 

Site engineer and 
ECO 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

-The waste disposal facilities used will be the 
Registered waste disposal site along the road to the 
Saulspoort Dam. Mr Ruben Evans, Waste manager for 
the Dihlabeng Municipality should be contacted before 
construction. Contact Details are Tel:0583035732 or 
Fax:0583035076 

Disposal sites  

Dumping of construction 
waste on areas not 
approved 

Objective 
-To ensure that construction wastes are dumped on 
approved sites only 
 
Target 
-The contractor shall inform the engineer of any other 
site he proposes to use for dumping other than those 
shown in the design drawings. 
-These sites need to be approved by the Dihlabeng 
Municipality and engineer before any waste disposal 
may take place. 

Dumping of waste is 
done on approved 
sites 

Contractor Cost covered within 
the contract for 
implementation of 
the project. 

Throughout 
construction 

Site engineer and 
ECO 

Terrestrial flora  

Disruption of normal 
ecological functions 

Objective 
-To prevent vegetation loss 
 
Targets 
-The contractor shall refrain from destroying, removing 
or clearing trees, timber, scrub to any extent greater 
than it is necessary for the execution of the contract. 
-The corridor of disturbance should be revegetated 
soon after construction. 
-All areas disturbed during construction shall be 
rehabilitated with indigenous species occurring in the 

Replacement of 
removed indigenous 
vegetation  

Contractor Cost covered within 
the contract for 
implantation of the 
project. 

Construction period Site engineer and 
ECO 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

area to standard similar or better than before on 
completion of the works. 

Fires  

Burning of vegetation Objective 
-To prevent air pollution and possibility of fire hazards  
 
Target 
-No fires may be lit on construction site due to the 
status of the Bavaria area. 
 

No burning of any 
material on site 

Contractor None Throughout 
construction period 

Site engineer and 
ECO 

Terrestrial 
Fauna  

Poaching and 
destruction of faunal 
habitats 

Objective 
-To ensure that terrestrial fauna on and near the site is 
protected 
Target 
-The contractor shall take all precautions to prevent 
loss or injury to domestic and other animals from land 
used or occupied by the contractor. 
-Contractor must take care to cause the minimum 
disturbance to the terrestrial fauna. 
-A temporary fence shall be erected on the servitude 
lines during construction period to prevent loss of 
fauna. The fences shall be removed on completion of 
construction works and when testing is complete. 
-No hunting, disturbing, capturing or destroying of 
animals and birds shall be allowed. 

No snares etc and 
temporary fences in 
place. 

Contractor None Throughout 
construction period 

Site engineer and 
ECO 

Aquatic 
Ecosystem  

Disturbance in the 
functioning of aquatic 
ecosystem 

Objective 
-To limit the footprint of development on aquatic 
ecosystem 
 

No pollution of 
surface water 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Prior to 
commencement of 
construction work 

Site Engineer and 
ECO 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Target 
-Collection facilities such as ditches, drains, oil 
separation sumps, sedimentation ponds etc. shall be 
constructed to prevent contamination of the river. 
-In case of spill, prompt action shall be taken to clear 
polluted or affected areas. 

Soil erosion Objective 
-To prevent soil loss  
 
Target  
-Properly constructed watercourses and energy 
dissipaters to counter erosion hall be constructed to 
avoid discharges into agricultural lands or wetlands. 
-Stockpiles shall be established only in demarcated 
areas and shall be well managed and maintained 
-No stockpiles will be established close to 
embankments or other slopes. 
-Stockpile materials shall not be allowed to spill into 
undisturbed areas or watercourses. 

No soil erosion Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction period 

Site Engineer and 
ECO 

Soil  

Loss of topsoil Objective 
-To ensure that valuable topsoil is not lost during 
construction. 
 
Target 
-Topsoil shall be removed approximately 250mm deep 
from unvegetated areas. It will be salvaged from all 
areas to be used during construction and will be 
stockpiled for use during revegetation and 

No loss of rich 
topsoil 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

During construction 
phase 

Site Engineer and 
ECO 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

landscaping. 
Sedimentation Objective 

-To prevent deposition of organic materials into the 
water bodies 
 
Targets 
-Construction activities should be scheduled to occur 
outside of the rainy period, thereby reducing the 
anticipated volume of runoff during construction. 
-Sediment traps and barriers shall be employed where 
appropriate. 
 

No deposition of 
material from run off 
in to the water 
bodies 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Construction phase Site Engineer and 
ECO 

Surface water  

Deterioration of water 
quality 

Objective 
-To prevent water pollution as a result of construction 
work 
 
Target 
-Careful management of the site and education of the 
construction workers will curtail the risk of pollution 
spills 

No water pollution Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction phase 

Site Engineer 

Change in pH 

Temporary increase in 
the pH levels  

Objective 
-To ensure that there are no significant  change in the 
pH levels of the water bodies 
 
Target 
-Measures to control concrete wash runoff should be 
implemented for the duration of the contract. This 
could include erection of silt fences to prevent fines 

Change in pH levels 
is kept at minimum. 

ECO Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction period 

ECO & site engineer 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

entering the channel. 

Construction of 
temporary 
services and 
facilities  

Impact on aesthetic and 
faunal and floral 
communities 

Objective  
-To ensure that construction of temporary services and 
facilities does not have significant impact on the 
environment. 
 
Targets: 
-Where possible, all movement and development 
should be limited to already disturbed areas. 

No further 
disturbance on the 
environment 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction period 

Site Engineer and 
ECO 

Existing 
infrastructure  

Impact on existing 
infrastructure 

Objective 
-To prevent damage on existing infrastructure 
 
Target 
-High standard engineering principles applied during 
planning and construction will mitigate the impact on 
existing infrastructure at Boston A Dam. 

No significant impact 
on existing 
infrastructure 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Construction period Site Engineer and 
Site engineer 

Adjoining 
landowners  

Disturbance on adjacent 
landowners 

Objective 
-To ensure that adjacent landowners are not 
negatively affected by the proposed development 
 
 
Target: 
-Adjacent landowners and the local community shall 
be informed of the commencement of construction 
activity. 
-Communication between the construction team and 
local people shall be upheld through the Community 
Liaison Officer (CLO). 

No interference with 
local communities 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction period 

Site Engineer and 
ECO 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

Security  

Security risk to the 
surrounding  

Objective  
-To ensure maximum security to workers and 
community in general 
 
Target: 
-The contractor shall monitor his site personnel and 
their activities. 
-Residents in the area can mitigate security by 
increased vigilance. 

Contractor and 
adjoining 
communities 

Contractor and 
adjoining 
communities 

No additional cost 
will be incurred 

Throughout 
construction 

Site Engineer 

Traffic  

Disturbance in the traffic 
flow and safety  

Objective 
-To avoid disturbance on normal traffic flow 
 
Targets 
-All regulations relating to traffic management shall be 
observed. 
-Local traffic officials shall be notified of the 
construction activities. 
-Adequate and appropriate traffic warning signage and 
appropriate speed limits for construction vehicles 
should be adhered to. 

No impacts on the 
public roads 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction 

Site engineer 

Social impact  

Theft, prostitution and 
spread of HIV/AIDS 

Objective 
-To avoid negative social impacts  
 
 
Targets 
-The contractor should employ awareness campaigns 
such as HIV/AIDS education to inform employees of 
the social and health implications of their actions. 

No direct and/or 
indirect complaints 
from neighbours 
with regards to 
construction 
personnel 
behaviour. 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Before construction 
works commence 

Site Engineer  
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

-Local labour should be used as far as possible during 
construction of the proposed development.  
-Local people should be informed appropriately about 
how this process will unfold. 
-The contractor must ensure that signs indicating the 
availability/unavailability of jobs and that the process of 
hiring local labour is managed correctly to prevent 
conflict situations and to manage the likely influx of 
casual labour seekers. 

Temporary 
employment 
opportunities  

Unemployment of local 
people 

Objective 
-To ensure that local community is empowered 
 
Target 
-Members of the community could be employed as 
part of the labour force. 
-A forum should be set up to implement this. 

Employment of local 
people in the 
construction work 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout the life 
circle of the project 

Site engineer 

Fires (workers) 

Incident of fire as an 
accident 

Objective 
-To ensure that accidental fires do not have a 
significant impact on the environment 
 
Target 
-Measures to deal with emergency situations, fire 
fighting, fire control and evacuation procedures should 
be outlined. 
-Rehabilitation and re-vegetation of ravaged areas 
should be outlined. 
 

Availability of 
equipments to 
extinguish fire 

Contractor Cost covered within 
the contract for 
implementation of 
the project 

Throughout 
construction 

Site engineer 

Flooding  Flooding of the adjacent Objective All measure to Contractor Cost covered within Throughout Site engineer 
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Aspect Potential Impact Mitigation Measure Botterkoof Site Performance 
Indicator 

Implementation 
Responsibility 

Resources Time Schedule Verification 
Responsibility 

environment which 
presents a potential 
threat to both flora and 
fauna. 

-To prevent any possibility of flooding as a result of 
construction activities 
 
Targets 
-Measures to maintain the infrastructure and proactive 
management of potential blockages should be 
stipulated. 
-Rehabilitation and re-vegetation of flooded areas 
should be outlined and implemented to mitigate 
impacts. 

prevent and/or fight 
floods are ready 

the contract for 
implementation of 
the project 

construction 
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   Operational impacts 
Aspects Potential impacts Mitigation measures Botterkloof Site Performance 

indicator 
Implementation 
responsibility 

Resources Time schedule 

Visual  Alteration of rural 
settings 

Objective 
-To avoid negative visual impact 
 
Target 
-Powerhouse should be designed to fit in with 
vernacular architecture and aesthetics of the area. 
-Hydropower scheme and associated works are 
shielded from view from the main road between 
Bethlehem and Clarens by undulating hills in the area. 

No PowerStation 
infrastructure is 
visible from the main 
road. 

Design engineer Cost covered within 
the contract for 
design of the project 

Before construction 

Terrestrial flora  Disruption of ecological 
functions 

Objective 
-To maintain the current status of vegetation in the 
area 
 
Target 
-An invasive species removal programme will aid in 
reducing the impact. 

Vegetation type prior 
to construction and 
after completion is 
similar, no invasive 
species. 

Contractor Cost covered within 
the contract for 
implantation of the 
project 

On completion of 
construction works 

Terrestrial fauna  Species loss Objective 
-Ensure lesser disturbance in faunal species 
 
Target 
-The inherent mobility shall enable species to move 
away from disturbed areas. 

No species left in 
disturbed areas 
except those that 
are adapted thereto. 

None None During and after 
construction works 

Erosion  Downstream erosion of 
river channel 

Objective  
-To avoid possible erosion of the river channel 
 
Target 
-Sensitive design of spillway that reduces the velocity 

No erosion of river 
channel 

Design engineer Cost covered within 
the contract for 
design of the project 

Planning stage 
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Aspects Potential impacts Mitigation measures Botterkloof Site Performance 
indicator 

Implementation 
responsibility 

Resources Time schedule 

of the water re-entering the system shall mitigate the 
impact. 
-Measures to control velocities and flows should be 
agreed to and implemented as part of operational 
EMP. 

Infrastructure  Sedimentation at 
infrastructure 

Objective 
-To prevent sedimentation at infrastructures 
 
Target  
-The strong flow of water mitigates the impact. 

No deposition of 
materials on 
infrastructures 

Engineer Cost covered within 
the contract for 
design of the project 

Design stage 

Recreation  Impact on the 
recreational potential of 
a river 

Objective 
-To ensure that recreation of the river still continues 
even after establishment of hydropower station 
 
Target 
-The design of a weir, dam wall and intake structures 
accommodate the movement of canoeists. 

Continuation of 
recreation activities 
in the Dam 

Engineer Cost covered within 
the contract for 
design of the project 

Design stage 
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5 MANAGEMENT OF ENVIRONMENTAL PROBLEMS 
 
5.1 Training and Awareness Building 
It is important to ensure that construction workers are aware of the environmental requirements on 
the project, and the potential problems that may arise from construction activities. It is therefore 
important to conduct environmental awareness and/or training to construction workers before and 
during the construction of the project.  Follow up training should be done at least once a month 
through the normal system of “toolbox talks” that should be in place on the site. 
 
Should employees not heed to the environmental requirements on the project despite the training 
and awareness building, normal disciplinary action should be instituted. 
 
Awareness training material that could be used is available in Appendix1. 
 
5.2 Management of Environmental Non-conformances 
Any non-conformances, and specifically continued non-conformances, to the requirements of the 
EMP should be addressed contractually between by the Site Engineer, Project Manager and the 
Client.  This could include the temporary or permanent withholding of payment under payment 
items that allow for the environmental management by the Contractor. 
 
Any such withholding of payment should be instituted following communication with the ECO. 
 
5.3 Monitoring 
The ECO appointed for the construction period would conduct regular monitoring to ensure 
compliance with this EMP, and keep records of such monitoring.  These monitoring records will be 
made available to the Site Engineer for record and action as required. 
 
5.4 Contingency Planning 
Plans to curb any emergency problems such as fire and flooding such as alluded to in Section 4 of 
this document, should be devised on site by the Site Engineer and the Contractor.  Risk 
Assessment, with regard to these aspects should be carried out. 
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APPENDIX 1 

 
Environmental Awareness Posters 
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