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PREFACE 

 

This Environmental Management Plan (EMP) comprises two sections: 

 Project Description and the Environmental Management Philosophy; and 

 EMP for the Spring Grove Dam Impoundment. 

 

Project Description and the Environmental Management Philosophy 

This section is common to all EMPs, and provides the context for the individual EMP, which is 

focussed on a specific activity/phase of construction.  This section provides the context, and 

describes the overall project description and the environmental management philosophy or 

approach, that TCTA has adopted, in order to ensure efficient and effective environmental 

management during the implementation of this project.  This section is included as an Appendix to 

this EMP. 

 

EMP for the Spring Grove Dam Impoundment 

The RoD requires a suite of Construction EMPs to be prepared (3.2.4.1.1): 

a) Spring Grove Dam Impoundment. 

b) Spring Grove Dam Wall. 

c) Roads realignment and flood protection of affected sections of the Loteni Road (P27 – 30). 

d) The Quarry (if developed). As commercial sources are to be utilised for quarry material, this EMP 

will not form part of the suite of EMPs, however a Traffic Management Plan has been prepared 

for the transport of aggregate, as per the requirements of the DEA (letter, dated 3 May 2011). 

e) Services relocation and decommissioning, especially the existing sewerage systems, which will be 

inundated. 

f) Mooi River gauging weir. 

g) Mooi River fish barrier. 

h) Mpofana River gauging weir. 

i) Mpofana River outfall works and (i) Pipeline from Spring Grove to the Mpofana River outfall 

works, including the new break pressure tank on Gowrie Farm. As the appeal from the Mziki 

Homeowners Association was upheld by the Minister of Justice and Constitutional development, 

the water transfer scheme is subject to a new environmental authorisation process, these EMPs 

will not form part of the suite of EMPs for the Spring Grove dam. 

k) A detailed search, rescue and relocation plan for all red data, protected and endangered species, 

medicinal plants, heritage resources and graves. 

l) A detailed plan for the rehabilitation of off-site wetlands in the Mooi and Mgeni catchments to 

mitigate the loss in wetland function and habitat. 

m) A detailed plan of action to establish offset areas to compensate for the loss of biodiversity and 

habitat, and for the management of such areas during the operational phase of the MMTS-2. 

n) A detailed transplantation plan for the red data species found at Inchbrakie Falls to the Reekie 

Lynn Falls. 

o) A detailed relocation plan for people living in the dam basin. 

 

This document serves to provide an EMP for the Spring Grove Dam Impoundment.  
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1. INTRODUCTION 

 
The first filling of the reservoir is an important phase in the construction of the dam and it is 
essential that the dam be carefully and comprehensively monitored during this phase to 
establish that it is performing satisfactorily and within the design parameters.  The key issue 
during the filling is of course dam safety, but it is necessary to consider a range of potential 
environmental impacts as well, and to ensure that these are effectively managed.  These 
potential impacts include: 
 

 Water quality – both in the reservoir and downstream of the wall; 
 The in-stream flow requirements downstream of the wall and ensuring that these are 

both defined and maintained; and 
 Impacts on existing biodiversity and land use in the reservoir basin (viz. the area that 

will be inundated).   
 
Of the above this EMP has been based on addressing only dam safety, water quality and the in-
stream flow requirements (IFR). This is because the EMP requirements detailed by the 
authorities have seen the formulation of a suite of individual EMPS that address 
comprehensively, the area that will be inundated.  As such these requirements are not 
repeated here being addressed in the following EMPs:     
 

 EMP for Services relocation and decommissioning: 
 
All the services within the dam basin will be decommissioned and/or removed or realigned 
before the dam is filled.  These include fences, roads, power lines, buildings, pipelines and 
septic tanks. 
 

 A detailed search, rescue and relocation plan for all red data, protected and 
endangered species, medicinal plants, heritage resources and graves; 

 
A detailed search and rescue programmes is underway, with all plants of conservation-
worthy importance being transplanted to the Michaelhouse Nature Reserve, the Bill Barnes 
Crane and Oribi Reserve and the Reekie Lynn Nature Reserve.  TCTA will monitor the success 
of these initiatives for a period of one year.  With regards to the fauna, it was deduced by 
specialists that animals will move out of the basin on their own accord.  Furthermore, the 
fauna search and rescue activities were unsuccessful.  The only animals that may be trapped 
will be the Oribi as they may not be able to ‘creep’ under the permanent fence.  The last 
strand of the fence will be removed to allow for these animals to migrate to the adjacent 
properties.  This has been done in consultation and with agreement with the landowners. 
 

 A detailed transplantation plan for the red data species found at Inchbrakie Falls to the 
Reekie Lynn Falls 

 
It was found that the red data species listed in the EIA studies are now considered species of 
least concern.   The focus was therefore placed on endemic species and to find alternate 
locations for this.  Michealhouse Nature Reserve was found to be a more suitable location for 
the survival of these species. 
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 A detailed relocation plan for people living in the dam basin.  
 
All people living below the purchase line within the dam basin must be relocated to suitable 
alternative accommodation prior to inundation of the dam. TCTA intends to ensure that those 
who are affected receive full title as well as suitable compensation.  
 
There are also other EMPS that govern the activities associated with the physical construction 
of the dam and these are also not repeated here.    
 

2. ACTIVITIES RELATED TO THE FILLING OF THE RESERVOIR     

 
2.1 Overview  

 
As indicated above activities related to the filling of the reservoir directly are mostly limited to 
monitoring and responding to the monitoring data.  However, there are several other, albeit 
limited, activities that are briefly described in the following sections. 
 

2.2 Monitoring 

 
Monitoring is simply the monitoring of a suite of parameters that serve to provide 
confirmation of dam safety but extend also to the water flow and quality management 
requirements as detailed later in this EMP.  
 

2.3 Varying the rate of filling    

 
The rate of filling can be controlled, to some extent at least, by discharging water from the 
dam.  Varying the rate of filling is a management intervention that can be brought to bear 
especially in emergency conditions where a construction flaw becomes evident or anomalously 
high rain rates are forecast.  
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3. RECORD OF DECISION (ROD) CONDITIONS  

 

3.1 Overview  

As part of the authorisation (Record of Decision - RoD) issued for the Spring Grove Dam a 

range of conditions were stipulated that need to be directly incorporated in the various EMPs.  

These conditions are listed in Table 1.     

 

Table 1: Listing of specific conditions of the RoD that need to be considered during the 

design and construction of the Spring Grove Dam.  

 

Ref Condition Response 

3.2.4.3 All EMPs contemplated in Clauses 3.2.4.1 
must include but not be limited to:  

See responses below  

a 

Mitigation measures for construction 
activities recommended in the 
Environmental Impact Report (dated 
January 2000). 

 Included in the EMPs 

b 

Rehabilitation measures for areas to be 
disturbed during the construction of the 
project. 

Included in the Terrestrial Ecosystem 
Management and Mitigation Plan.   

c 
Siting and management of construction 
camps outside proclaimed areas. 

Included in the Construction Camp 
Management and Mitigation Plan 

d 
Access roads to individual construction 
sites. 

 Recognised and included in this EMP  

e 

Plant search and rescue before the 
commencement of any construction 
activity. 

 Included in the Terrestrial Ecosystem 
Management and Mitigation Plan 

f 

Implementation of measures aimed at 
controlling invasive plant species must be 
implemented. The pipeline route 
alignment and construction sites must be 
monitored for re-growth of invasive 
vegetative material at least twice a year 
for a period of up to two years after the 
completion of this development. 

Included in the Terrestrial Ecosystem 
Management and Mitigation Plan.  
Please note, however, that the 
pipeline is not part of the current 
suite of authorisations and will not 
proceed until properly authorised.     

g 

Protection of the heritage resources likely 
to be impacted by construction of the 
dam and appurtenant structures 
authorised in this ROD. 

 Included in the search and rescue 
EMP that also applies to the 
construction of the gauging weirs.  

h 
Waste avoidance and minimisation during 
construction. 

Included in the waste management  
 management and mitigation plan 

i 

Management of traffic during the 
construction of the dam and appurtenant 
structures authorised in this ROD. 

Dealt with in the Traffic Management 
and Mitigation Plan as well as this 
EMP in its entirety.  
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Ref Condition Response 

3.2.4.4 

Once accepted by the Department, the 
EMPs will be regarded as dynamic 
documents. However, any changes to the 
EMPs must be submitted to the 
Department for acceptance before 
changes are effected. Such a submission 
to the Department must be accompanied 
by recommendations of the EMC. 

Accepted as such  

3.2.4.5 

Compliance with the approved EMPs 
must form part of the project 
documentation of all contractor(s) and 
subcontractor(s) working on projects and 
must be endorsed contractually in all 
contracts.            

All contractors and sub-contractors 
are contractually bound to the 
conditions of approval of the project.    

 

It can be seen from the table that there are no specific conditions that apply to the 

impoundment of the dam. Given the limited activities that occur during dam impoundment 

that are not yet addressed in one of the suite of EMPs developed for the project, only a limited 

set of environmental aspects has been identified.  These are summarised in Table 2 together 

with the management and mitigation plans that are need to effectively manage the same.  

 
Table 2: Listing of management and mitigation plans that must be implemented in response to the 

environmental and social aspects associated impoundment of the Spring Grove Dam. 

   

Aspects   Management and mitigation plan  

Safety    Dam safety management 

Water quality   Water quality management  

Water flow   In stream flow requirements  

Finishing of the site  Finishing and rehabilitation of the site 

 
   



 

10 

 

4. DAM SAFETY MANAGEMENT  

 

4.1 Overview  

As the reservoir starts to fill it is essential that the wall and embankment be monitored to 

ensure that possible defects are quickly identified and suitable action implemented to ensure 

that there is no risk of wall or embankment failure.   

 

4.2 Objectives    

The filling of the dam occurs safely and does not result in any risks to downstream 

communities.    

 

4.3 Indicators and targets  

 

Indicators Targets 

Emergency conditions None 

Emergency Preparedness Plan (EPP) Approved 

Licence to Impound In place 

 

4.4 Risks 

This management and mitigation plan serves to mitigate or prevent the following risks: 

1. Risk of uncontrolled discharge of water to the downstream environment with associated 

damage to property, the natural environment, injury and loss of life; and,    

2. Risk of delaying reaching full supply level and possibly limiting the availability of water to 

other users.    

 

4.5 Legal requirements  

1. National Water Act (No 36 of 1998) – Chapter 12 specifically.   

 

4.6 Management and mitigation requirements 

 

4.6.1 Overview  

The activities that relate to the dam impoundment are most fundamentally monitoring.  The 
monitoring includes many parameters that relate to dam safety, but also water quality 
(upstream and in the reservoir) and flow (upstream and downstream).  Construction activities 
will continue, but all such construction activities have already been included in separate EMPs 
and so again, are not repeated here. In addition to the monitoring, it is also possible to control 
the rate at which the dam fills.  The following sections detail these various activities.        
 

4.6.2 Controlling the rate of filling 

The reservoir level can be altered/controlled by using sleeve valves in the Outlet Works but 
only to the extent of the rated capacity of the sleeve valves.  The sleeve valves are rated in 
turn to match the expect inflow rate under normal operating conditions, so that under such 
conditions the reservoir level can be kept constant. Inflow rates that are either less or more 
than normal inflows will result in the level dropping or rising respectively if the sleeve valves 
are fully opened.         
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The inflow hydrograph can be obtained from the weirs located upstream of the dam or may be 
estimated from changes in lake level with time. To obtain the required outlet opening to 
control the lake level, (to the extent possible) the outlet sleeve valve rating curves can be used. 
The outflow hydrograph can be obtained from the weir immediately downstream of the dam.  
 

4.6.3 Emergency Releases 

An emergency condition on the dam together with a forecast of more heavy rain can be 
managed by removing the Selector Gates not covered by water.  The reservoir level will be 
maintained (at the sill level of the opening) by water discharging down the Wet Well and 
through the Conduit.  Construction work in the Conduit will have to stop and depending on the 
status of construction there might also be damage to the construction works.   
 

4.6.4 Monitoring of the dam   

Dam monitoring will be done by reading and analysing data from instruments and by 
performing visual inspections.   
 

1. Instrument monitoring   
In Table 3 below, the dam parameters that will need to be monitored using 
instrumentation are summarised. Thresholds for each of the parameters will need to 
defined as a function of the design performance.         

 
Table 3: Dam parameters that need to be monitored and associated instruments for doing 

the same during the dam impoundment.   

 

Dam parameters and instruments for monitoring 
during filling 

Seepage (Dam and Spillway) 

Piezometers (Embankment) 

Standpipes (D/Stream Valley) 

Pressure Cells (Embankment) 

Settlement cells (Embankment) 

Survey (Geodetic) 

Seismic Monitoring Instruments (Dam and Vicinity) 
 
 

The instruments will serve to monitor the following:   
 Settlement of the embankment; 
 Pore pressures;  
 Stresses and strains;  
 Seepage through the dam embankment and RCC; 
 Settlement of the crest and the downstream and upstream slopes of the 

embankment; and 
 Reservoir induced seismicity and earth tremors. 

 

Data collection will be through a combination of data loggers and manual readings.   
Instruments that read manually will be read at defined intervals which may be increased or 
decreased as a function of the measurements (viz. more frequently if there is evidence of 
potential problems).  The data must be analysed immediately after it has been collected so 
that possible anomalies are highlighted promptly.  Allowance will also need to be made for 
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variations brought about by the change in reservoir levels.       
 

Thresholds and alarms must be defined for each of the following parameters:  
 Seepage (Weirs) baseflow;   
 Spillway under drains baseflow;  
 Pore Pressures; 
 Settlement cells and survey monuments; and 
 Geodetic pins and monuments. 

 

2. Visual inspection  
 

Visual inspections are just as important as routine instrumentation data collection, as potential 
problem areas are likely to be easily noticed during such visual inspections.  The following 
areas are to be inspected with particular emphasis on changes in seepage quantities and the 
turbidity of seepage: 
 

 Surface movement of the embankment and RCC section; and 
 Any sudden changes in seepage measurements and new seepage spots. 

 

Sudden deviations from normal trends that become evident in (instrument) monitored data 
are to be followed up immediately with visual inspections. Visual inspections should be 
conducted every time site staff tour the dam to download readings from data loggers. 

 

3. Visual inspections of embankment 
 

During first filling the embankment should be inspected by: 
 
 Walking along the embankment crest and inspecting the upstream and 

downstream surfaces;   
 Walking on the downstream of the crest looking for cracks on the crest and 

down to berm level as well as slumps, erosion and wet areas; and 
 Any wet areas, cracks or slumps should be demarcated and reported 

immediately. 
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5. WATER QUALITY MANAGEMENT  

 

5.1 Overview  

Water quality in the reservoir will be affected by the quality of water coming into the dam 

both from the river and from rainfall and surface runoff.  In addition water quality will be 

influenced by the conditions of the basin and the area of inundation prior to the basin being 

flooded. The management of this latter potential impact is addressed separately in an EMP on 

services relocation and decommissioning.  The dam can be operated in such a way as to 

maximise the quality of water that is discharged downstream and interventions launched to 

target activities upstream that are have a detrimental effect on water quality in the reservoir.  

  

5.2 Objectives  

Water quality in and downstream of the reservoir is maintained at the maximum levels 

possible during the filling of the reservoir (recognising that there are limitations in what can be 

done to manage this water quality).     

 

5.3 Indicators and targets 

 

Indicators Targets 

Water quality in the reservoir at selected 
representative points    

100% compliance with DWA water quality 
standards   

Quality of the discharge water   100% compliance with DWA water quality 
standards   

Presence of parameters that are toxic to aquatic 
life  

0 

 

5.4 Risks  

This management and mitigation plan serves to mitigate or prevent the following risks: 

1. Risk of ecological damage (especially diversity and abundance of fish) in the reservoir; and 

2. Risk of ecological damage (especially diversity and abundance of fish) downstream of the 

dam wall.     

 

5.5 Legal requirements       

1. National Water Act (No 36 of 1998).   

 

5.6 Management and mitigation requirements 

 

5.6.1 Complimentary requirements  

These management and mitigation requirements are to be implemented in association with 

the instream flow requirements detailed in this EMP.  

 

5.6.2 Effective monitoring regime  

1. An effective monitoring regime must be designed and implemented prior to the onset of 
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reservoir filling;   

2. The monitoring regime must: 

a. Detail monitoring points and water quality parameters to be measured at these 

points; 

b. Provide for unambiguous monitoring of incoming water quality and flow;     

c. Detail the frequency of monitoring, data capture, quality control, analysis and 

reporting; 

d. Detail calibration requirements; and, 

e. Be fully operational and tested prior to the onset of reservoir filling. 

 

5.6.3 Contamination sources upstream of the dam 

1. The quality of the incoming water must be reviewed as it becomes available from the 

upstream monitoring.   

2. In the event that parameters are seen not to comply with defined water quality targets 

then: 

a. The significance of such non-compliances is to be ascertained with particular 

emphasis on ecological toxicity; 

b. Significant non-compliances must be investigated to determine the possible 

upstream sources; and 

c. The upstream sources are to be investigated to determined what compliance and 

enforcement action can be initiated and if appropriate the services of 

Environmental Management Inspectors (EMIs) can be mobilised for a detailed 

investigation into the source(s). 

 

5.6.4 Managing the quality of the discharge water 

    

1. The management of discharge water quality is a function of the ratios between the 

epilimnion (the upper layer of water in a lake) and the hypolimnion (the lower or bottom 

layer of water in a lake);  and, 

2. Discharge of water from the dam must be based on getting the right mixture of the two 

layers so that there is adequate oxygen in the discharge water, as well as control of 

nutrients. 
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6. INSTREAM FLOW REQUIREMENTS   

 

6.1 Overview  

Dams and other river structures change the downstream flow patterns and consequently 

affect water quality, temperature, sediment movement and deposition, fish and wildlife, and 

the livelihoods of people who depend on healthy river ecosystems. Instream flow 

requirements describe the quantity, timing, and quality of water flows required to sustain 

freshwater ecosystems and human livelihoods that depend on these ecosystems.  In this 

context instream flow requirements define releases from the dam that are required to 

maintain the downstream river ecology.  

 

6.2 Objectives 

Maintain a flow regime, or pattern, that provides for human use and supports healthy river 

ecosystems downstream of the dam.    

 

6.3 Indicators and targets 

 

Indicators Targets 

River health downstream of the dam      No deterioration from pre-dam river health   

 

6.4 Risks 

This management and mitigation plan serves to mitigate or prevent the following risks: 

1. Reductions in diversity or populations of aquatic life;    

2. Negative impacts on downstream water users; and    

3. Reputational risk (possible perceptions of poor environmental management commitment/ 

performance).   

 

6.5 Legal requirements   

1. National Water Act (No 36 of 1998);    

 

6.6 Management and mitigation requirements 

 

6.6.1 Defining in-stream flow requirements  

1. In defining the instream flow requirements:  

a. It is not necessary to restore the natural, pristine flow patterns that would occurred 

historically 

b. It must, however, be ensured that the flow requirements are defined beyond simply 

providing for domestic water supply.  

2. The following flow types must be recognised and characterised: 

a. Extreme low flows;  

b. Low flows (base flows);  

c. High flow pulses;  
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d. Small floods; and 

e. Large floods.  

 
3. Each of these flow components, or events, may be quantified in terms of: 

a. Magnitude: the volumetric flow rate;  

b. Timing: the time of year during which a flow event occurs;  

c. Duration: how long an event lasts; 

d. Frequency: how often the event occurs; and 

e. Rate of change: the rate at which flows or levels increase or decrease in magnitude 

over time. 
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7. FINISHING AND REHABILITATION OF THE SITE 

 

7.1 Overview  

Services has been addressed in the EMP for Services Relocation and Decommission and 

therefore not repeated here.  This section focuses on the final requirements for final finishing 

and rehabilitation of the site prior to impoundment.  

 

7.2 Objectives 

Ensure that all temporary works are removed and all excess and waste materials are disposed 

of, prior to inundation. 

 

7.3 Indicators and targets 

 

Indicators Targets 

The site is certified clear for impoundment        No risk to health and safety 

 

7.4 Risks 

This management and mitigation plan serves to mitigate or prevent the following risks: 

4. Reductions in diversity or populations of aquatic life;    

5. Negative impacts on downstream water users; and    

6. Reputational risk (possible perceptions of poor environmental management commitment/ 

performance).   

 

7.5 Legal requirements   

2. National Water Act (No 36 of 1998);    

 

7.6 Management and mitigation requirements 

 

7.6.1 Removal of Material 

1. All temporary fencing and unused materials must be removed from the site. 

 

7.6.2 Components of areas to be finished and rehabilitated 

1. All areas used by the Contractor as spoil dumps and for any temporary works or enclosed 

within the Contractors work area shall be finished and rehabilitated. 

2. Areas within the reservoir shall be finished and rehabilitated only to the extent that upon 

the water level receding to expose such areas shall have a neat appearance and be made 

safe for use by humans and animals. 

3. All rubble and waste that originated from the construction of the dam wall and the 

temporary works shall be covered sufficiently to ensure that it will not be exposed by 

future wave action. 
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7.6.3 Disposal of material 

1. Material obtained from the clearing and the demolition of structures that is not 

considered reusable shall be disposed of in borrow pits or other suitable places indicated 

by the Engineer and shall be covered with soil or gravel.  

2. All vegetation removed in the dam basin shall be disposed of by burying in the basin in 

locations agreed to by the Engineer. 

 

7.6.4 Clearing of bush and trees 

1. All bush and trees will only be cleared below the full supply level. 

2. All trees and bushes shall be cut down as close to the ground as possible, no higher than 

250mm above the ground. 

 

7.6.5 Demolition of buildings, structures and pump stations 

1. All buildings and structures within the full supply level must be demolished. 

2. All pumps stations must be relocated to ensure uninterrupted water supply before the 

demolition of the existing pump stations. 

3. During demolition activities all nuisance arising from dust, noise and vibration to be kept 

to acceptable levels to ensure safety of persons, animals and properties in that vicinity. 

 

7.6.6 Taking down fences 

1. All wire fence posts, straining posts, gate posts, gates and droppers that encroach into 

the reservoir shall be removed the materials whether steel or timber, shall be removed 

from site.  This does not refer to the permanent fence around the full supply area. 
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8. CONCLUSION 

 

This document serves to provide an EMP for the Spring Grove Dam Impoundment and is one of 

several EMPs produced for the MMTS-2 project. 

 

EMP SUBMITTED 

Spring Grove Dam Impoundment √ 

Spring Grove Dam Wall √ 

Roads realignment and flood protection of affected sections of the Loteni 

Road (P27 – 30) 

√ 

Services relocation and decommissioning, especially the existing sewerage 

systems which will be inundated 

√ 

Mooi River gauging weir √ 

Mooi River fish barrier √ 

Mpofana River gauging weir √ 

Mpofana River outfall works √ 

A detailed search, rescue and relocation plan for all red data, protected and 

endangered species, medicinal plants, heritage resources and graves 

√ 

A detailed plan for the rehabilitation of off-site wetlands in the Mooi and 

Mgeni catchments to mitigate the loss in wetland function and habitat 

√ 

A detailed plan of action to establish offset areas to compensate for the loss of 

biodiversity and habitat, and for the management of such areas during the 

operational phase of the MMTS-2 

√ 

A detailed transplantation plan for the red data species found at Inchbrakie 

Falls to the Reekie Lynn Falls 

√ 

A detailed relocation plan for people living in the dam basin √ 

 

Chapter 12 of the National Water act, 1998 (Act 36 of 1998) contains measures that aim at 

improving the safety of dams which present a risk, in order to reduce the potential harm to 

the public, damage to property or to resource quality.  The following will be required during 

the operational phase: 

 A dam safety plan; 

 Operation and Maintenance Manual (O&M); 

 Emergency Preparedness Plan (EPP) in compliance with the Dam Safety Regulations; 

 Emergency Evacuation Plan under the jurisdiction of the National, Provincial, District 

and Local ‘disaster management’ authorities; and 

 Registration of the new “dam with a safety risk” must be done within 120 days of the 

day on which the dam becomes capable of containing, storing, or impounding water. 


