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1 Introduction

1.1 Project Description

This application is for the lifting of an earth wall dam in the upper reaches of a Sandspruit stream, a tributary of the Buffalo River. The proposed dam wall is some 12,5m high and is expected to cover over 49 ha when full. The dam’s water is to be used to irrigate existing cultivated fields by means of centre pivot during the dry season.     
1.2 EIA Number

DC 24/0028/2012 KZN EIA0000906/2012

1.3 Environmental Consultant

Robert Stannard 

BTech Nature Conservation 

P and N Environmental Development Consultants 

Tel:


082 873 5575

Fax:


086 571 4400

Postal Address:
P.O. Box 31

Utrecht

2980

e-mail 


robert@pnenviro.co.za



or info@waterloofarm.co.za

	Name of representative of the EAP
	Educational qualifications
	Experience at environmental assessments (yrs)

	Robert Stannard
	BTech Nature Conservation
	13 years

	Name of specialist
	Educational qualifications
	Experience in field of expertise

	Robert Stannard
	BTech Nature Conservation
	Detailed veld assessment, management and planning natural vegetation.


1.4 Description of the Property

The property in question is the farm Halifax 8603 and Lerryn 8602, situated in the District of Dundee, Northern KwaZula Natal. It is situated some 5 km out of Dundee on the road to Vryheid. The farm itself is an intensive dairy farm, with numerous cultivated fields and irrigated pastures. The Co-ord for the dam site are 28º09’33’’S and 30º20’04’’E.
1.5 Description of the Environment 

1.5.1 Physical Environment

The environment in which the extended dam will be built is a perennial stream, neighboured on one side by irrigated pastures and natural veld on the other. 

 There are powerlines directly adjacent to the site, the power lines will have to be moved before the dam is filled after the dam wall has been raised.  

1.5.2 Biological Environment

The area proposed to be covered by the dam is dominated by grass species and some cultivated fields, although numerous invasive weeds do occur in and around the site. These include Silver Wattle Acacia dealbata and Red Sesbania Sesbania punicea. The grassland is mostly dominated by Yellow Thatch grass Hyparrhenia hirta, while other species such Red Grass Themeda trinadra,  Turpentine grass Cymbopogon sp.  do occur.  The soil for the dam will be excavated from already disturbed area below the water line of the proposed high water mark of the new dam.

1.5.3 Social and Economic Aspects

Currently the intensive dairy production employs a large number of people. It can however be expected that the number of employees would increase substantially with the implementation of a more intensive irrigation type crop production. Especially during the dry season as this would require very intensive management, i.e. require more labour. 

1.5.4 Cultural Aspects

There are no buildings or structures of any sort within the proposed dam site, including the area to be flooded by the dam, with exception of the existing pump station which will be flooded. This structure has however no historical or cultural value. 

2 Legislation and Guidelines

There are numerous legislations that need to be considered during a dam construction application of this extent, these include the Government Notice No. R543 The National Environmental Management Act (Act 107 of 1998) and the National Water Act (Act 36 0f 1998).

2.1 National Environmental Management Act

In terms of the Listing Notice 545 of the National Environmental Management Act (Act 107 of 1998), activity 19, “ the construction of a dam, where the highest part of the wall, as measured from the outside toe of the wall to the highest part of the wall, is 5m or higher or where the high water mark of the dam covers 10 ha or more”, is subject to a Scoping and Environmental Impact Report.

2.2 National Water Act

In terms of the National Water Act (Act 36 of 1998), the following are regarded as water use activities, section 21(c), impeding or diverting the flow of water in a water course and 21(i), altering the bed, banks, course and characteristics of a water course.

3 Environmental Issues and Potential Impacts

There are in essence three main areas of concern with regards to the potential environmental issues that this proposed construction of the dam in question, these are the potential increase water usage, the destruction of natural vegetation and the potential hazard for down stream water users and residents. Together with the other related problems in the proposed dam site.

3.1 Increase in Water Usage

The stream in which the dam is proposed to be built is a perennial stream. The majority of the water that is to be expected to be stored in this dam will only be the extra run-off during periods heavy rain. This would therefore be the normal storm runoff from the catchment situated above the site. This water will then be stored and used for irrigation. There will be some damming of the dry season flow in the stream, but this should be minimal in comparison with the seepage from below the dam wall as a result of the water being stored in the dam. Therefore very little effect would be felt by down stream water users. Furthermore being that the dam is to be constructed in a perennial stream, an outflow of water equivalent to the inflow will have to be maintained during the dry season and during the normal flow of the wet season. For this reason a trickle flow pipe is to be installed under the dam wall.  

 The building of this dam will therefore probably result in an improved water retention of the whole stream system as there would naturally be an increased amount of seepage from below the dam wall during the dry season. This could improve the water availability for any down stream users during the dry season. The retaining of storm water would have little or no effect on the amount of water available to down stream users during the periods of heavy rain, as there would excess flow in the stream during these times. 

 The use of the water for irrigation during the dry season should have little effect on the water available in the system, since it is mostly storm water that will be retained by the dam. Most if not all of this water is lost in the system any way as it would not be retained by any structures in close proximity further down stream. 

3.2 Destruction of natural vegetation

As mentioned above the area proposed to be disturbed and covered by the enlarging of the dam is made up of Northern Natal Tall Grasveld and is dominated by grassland species and invasive species. No rare or endangered species have been noted to occur within the proposed disturbed areas, as much of the areas have been previously disturbed by the existing dam and cultivated fields. During field studies no indigenous wildlife was noted within the proposed area, however is can be reasonably expected that numerous species of grassland birds and small mammals would occur within the area. However the area that the dam is proposed to cover is relatively small in relation to the surrounding veld, thus it could be reasonably expected that there would be ample space for the wildlife to move too once the area has been flooded. Furthermore much of this grassland would be disturbed during the construction of the dam, as the earth with which the dam is to be built will be taken from the area directly above the site of the dam wall.   

3.3 Potential Hazard for down stream Users and Residents

There is a potential hazard for down stream water users and residents should a dam of this size break its wall during periods of extremely high rainfall and flooding. This risk has been mitigated as far as possible in the design of the dam, taking into consideration the size of the catchment and the potential run-off during the occurrence of 1 in 100 year floods.  These factors have been taken into consideration in the planning of the construction of this dam, this has greatly lessened the potential of damage down stream. Furthermore first structures in the streamline are the rail bridge and low water crossing some 4,5 and 5 km down stream from the proposed dam site. This means that should the dam wall break during an extreme flood, the flood waters would be able to dissipate to some degree before reaching any structures or residents.  

3.4 Methodology in Assessing Potential Impacts

In all of the above cases the potential of these impacts have been assessed through site visits and desk top studies by relevant specialists from the Department of Agriculture and Environmental Affairs: Directorate Agriculture, Ezemvelo KZN Wildlife, Department of Water Affairs, Department   Agriculture and Environmental Affairs; Directorate Environmental Affairs, together with the Independent Environmental Practitioner. 

 Based on this and other information gathered from the site, the methodology with regard to the assessment and management of the potential impacts has been compiled and incorporated into this Environmental Impact Assessment. 
4 Public Participation Process

During the process of undertaking the Environmental Impact Assessment a number of different public participation processes have been undertaken, these included advertising of the proposed activity, direct contact with potential interested and affected parties, site meetings with all parties, written and telephonic submissions in order to mitigate objections. 

4.1 Advertising of Proposed Activity

In Accordance with the Requirements an advert was placed Dundee Courier on 27 November 2012, in both English and Zulu (See Attached copies in Appendix B) and a  40 cm x 60 cm size site advert was also on a pole at the entrance to the farm (see copy in Appendix B together with Photo).

4.2 Direct Notification

All potentially interested and affected parties were notified of the proposed dam construction, this was done by means of registered letter, fax or email. This includes all relevant government departments including the local and district Municipality, KZN Wildlife, Department of Water Affairs, AMAFA, Department of Agriculture and all neighbouring properties.    

All the neighbours were contacted either via telephone and were possible were sent emails notifying them of the application and the public meeting held on 11 December 2012 (see copies of emails and phone list of neighbours). Emails were sent to all potential interested and affected parties including AMAFA, KZN Wildlife, Department of Fisheries and Forestry, Department of Water Affairs and the Endumeni Municipality, these emails were followed up with numerous phone calls and reminders with regards the Public Participation Meeting to be held on 11 December 2012 (See attached minutes of meeting)

All of these parties who registered as interested and affected parties have been sent copies of the EIA and requested to comment, while all government departments will be listed as IAP’s.

4.3 Register of Interested and Affected Parties

The following persons/organisations have been incorporated into the register as interested and affected parties:

	Organisation/Name
	Representative
	Reason
	Postal Address
	Contact Details

	Department of Water Affairs
	Mr C Davel
	Water Usage License
	P O Box 1018, Durban, 4000
	Tel 031 336 2724

Fax 031 305 9927

Email: davelc@dwaf.gov.za

	Ezemvelo KZN Wildlfe
	
	Biodiversity and Environment
	P O Box 13053,

Cascades, 3202
	Tel: 033 845 1999

Fax 033 845 1699

	Department of Agriculture
	
	Land use
	Private Bag X9423, Vryheid, 3100
	

	Department of Environmental Affairs
	Mr G Willis Smith
	Environmental Authorisation
	Private Bag X 1048, Richardsbay, 3900
	Tel: 034 - 299 9671

Fax: 034 - 299 9674

Cell: 082 461 8674

E-mail: Gerald.Willissmith@ kzndae.gov.za

	AMAFA Heritage KZN
	
	Heritage Issues
	P O Box 2685, PMB, 3200
	033 394 6543 (Tel)

033 342 6097 (Fax)

	Endumeni  Municipality
	
	
	Private Bag 2024
Dundee
3000
	Tel: +27(0) 34 212-2121
Fax: +27 (0)34  212-3856

	uMzinyathi District Municipality
	
	Municipal Planning
	PO Box 1965, Dundee, 3000
	Tel: +27 (0)34 219 1500
Fax: +27 (0)34 218 1940

	Dept. Agriculture Research Farm
	Mr Mynard Sadi
	Neighbour
	
	Tel: 079 877 5396

	CCC Feedlot
	Anton
	Neighbour
	aft@telkomsa.net
	Tel: 083 653 2145

	Mr BB Swiegers
	Ben
	Neighbour
	
	Tel: 034 212 3625


4.4 Site Meetings

A site meeting was held on 11 December 2012, the some of the notified parties did tender apologies for not being able to attend (see attached list in Appendix B of contact history with IAPS’s and Neighbours, see attendance register)

4.5 Input from Interested and Affected Parties

The following inputs were received from IAP’s on the draft scooping report, notices and advertisements.

	Organisation/Name
	Representative
	Date of Notice
	Comment Y/N
	Comment Received

	Department of Water Affairs
	Mr N Ward
	29/01/2013
	N
	-Attended site meeting on 11/12/12

-Several follow-up emails (see attached copies) and phone calls.

-No comment to date



	Ezemvelo KZN Wildlfe
	D Thambu
	11/11/2013
	N
	-Awaiting

	Department of Agriculture
	B P Bungane
	11/11/13
	Yes
	-No concerns

-See attached fax

	Sadie Boerdery
	Mynaardt Sadie
	05/12/12
	Yes
	-See attached letter

-See attached response

	Tripple C Beef
	Anton Ferrera
	05/12/12
	Yes
	-see attached email

	BB Sweigers
	Mr Sweigers
	05/12/12
	N
	

	AMAFA Heritage KZN
	A Radford
	12/11/2013
	N
	-Posted EIA and applications

-Emails sent, no comment received

	Endumeni  Municipality
	Mr J B Bartman
	25/01/2013
	N
	-No comment

-See proof of delivery

	UMzinyathi District Municipality
	Mrs Bongi Mtimkhulu
	25/01/2013
	N
	-No comment

-See proof of delivery


4.6 Objections and Mitigations

The only input received with regard to the potential concern regarding the raising of the dam wall was from Mynardt Sadie of Sadie Boerdery, which is situated downstream from the proposed development. His concern is mainly based on the potential of the dam breaking and the potential effects this may have on infrastructure and crop lands situated further downstream. A follow up email was sent to Mr Sadie detailing the design of the dam and the fact that the designs have been done by a qualified civil engineering firm, taking into account the potential flow of the stream during flood conditions. No further correspondence was received from Mr Sadie. 

5 Plan of Study of the Environmental Impact Assessment

5.1 Consultation of Competent Authorities

The following government departments have been consulted during the Scoping and EIA process, these include: 

· Ezemvelo KZN Wildlife

· Department of Agriculture

· Department of Water Affairs

· Umzinyathi District Municipality

·  Endumeni Local Municipality

· Department of Agriculture and Environmental Affairs

 These Departments and DAEA as the competent authority have been consulted at the public meetings, at completion of the Scoping Report, during and after comment has been received from all interested and affected parties. Also during and at completion of the Environmental Impact Assessment Process.

5.2 Tasks to be undertaken during EIA Process

The following tasks have been undertaken during the EIA process: 

· A study of the nature of the impact with regard to the natural environment

· Including cumulative effects

· Extent and duration of impacts

· Probability of the impacts occurring

· Degree of reversibility of the impacts

· Degree of mitigation of impacts

· A study of the nature of the impact with regard the social aspects

· A study of the nature of the impact with regard to cultural aspects

5.3 Alternative Activities to Proposed Activity

There are two alternatives to the proposed construction of the dam will be investigated and discussed in the EIA process, these include a No-go option (i.e. no raising of the dam wall), the drilling of boreholes to pump water for the irrigation required. 

	Alternatives to raising of the Potgieter/Drafstap dam wall at identified site

	Alternative
	Description
	Advantage
	Disadvantage

	Proposed Site of Dam wall raising
	Raising of dam wall of existing dam
	-Most Economical site in relation to cost to water storage potential, due to the existence of current dam

-Least possible impact

-Gravitation irrigation possible-reduced electricity consumption, for lower part of farm

-Site already disturbed by existing dam

-Increased water retention of ground water and improvement of water table

-Improved dry season flow to down stream users due to seepage from stored water, through trickle pipe. 
	-Potential loss of part of irrigated pasture



	Boreholes
	The drilling of boreholes to supply water for irrigation 
	-Less cost intensive than the building of a dam
	-The amount of water extracted from these boreholes would have a great effect on the ground water table, this could result in sink holes and reduced flow in various seeps and wetland areas surrounding the site. 

	No-Go Alternative
	No raising the dam wall
	
	-No potential for the further development of the farming operation

-Potential losses during drought years lack of sufficient irrigation water and water for the operation of the dairy.


5.4 Public Participation Process During the EIA

All interested and affected parties have been given an opportunity to comment on the Scoping Report and this will then be incorporated into the Environmental Impact Assessment process and report. 

5.5 Other Aspects to be Assessed in the EIA Process  

5.5.1 Geotechnical survey

A comprehensive geotechnical report has been compiled is included in Appendix C of this report, including the designs of the proposed dam wall and soil profiles. The Consulting engineers in their design of the dam wall have also used this geotechnical report. The soil structure, type and erodability has been taken into account with the design of the dam wall, this is to ensure the best possible design for the safety of the dam wall.

5.5.2 Spread of Invasive Vegetation

As much of the disturbance of the natural vegetation for the construction of the higher dam wall will take place below the water level of the dam when it is full, will mean that there is limited place were there would be the possibility of the influx of invasive weeds. However the fluxuating dam water levels due to the use of the water for irrigation will expose these areas on a regular basis. This may happen for period long enough to allow alien and invasive weed species to colonise these areas. Areas below the dam wall will also be disturbed and this will create ideal habitat for the colonisation by weed species.  

 The first group of these weeds would be pioneer weed species, such as Tagetes minuta (Khaki bos), Bidens bipinata, B.pilosa and B.Formosa (Blackjacks and Cosmos), Datura Ferox, D. stramonium (Thorn Apples) and numerous indigenous annual grasses will colonise the disturbed areas soon after construction is completed. 

 This needs to be mitigated by means of planting indigenous grass species into these disturbed areas, these grasses will then compete with the pioneer species and if well manage will eventually colonise the disturbed area. The recommendation is therefore that soon after construction is completed that grass species such as Eragrostis curvula be planted in the disturbed areas below the dam wall and surrounding the dam above the high water mark. These areas would then have to be managed and not heavily utilised for the first two seasons to give the grass time to establish and stabilise the soils. 

 These disturbed areas below and above the dam wall, even in areas below the high water mark will be susceptible to the invasion of perennial weeds, these include Acacia mearnsii (Black Wattle), Sesbania bispinosa and S. punicea (Spiny and Red Sesbania), Cirsium vulgare (Scotch Thistle) and Populus x canecens (Grey Poplar). Many of which are already on or near the site. Below the dam wall and above the high water mark these species have the potential to invade the disturbed areas and then from there spread into the surround natural vegetation and pastures. Below the high water mark, fast growing species such as Sesbania sp. have the ability to become established during periods of low water levels. These plants mature very quickly and there seeds would then be a source of contamination further down stream. 

 It is therefore critical that these areas are regularly checked for invasive perennial weeds and that these weeds are combated through the use of registered herbicides and manual removal before they are able to establish. Care must however be taken that the use of herbicides in close proximity to the wetlands and the dam must be done according to strict guidelines to avoid any contamination of the water resource.   

5.5.3 Destruction of Indigenous Vegetation

The impact footprint of the enlarged dam will cover an additional 19 ha of land surrounding the existing dam. Much of this will be on the southern side of the dam due to the steeper slope on the northern side of the dam. On the southern side of the area consists mainly of established cultivated fields and patches of disturbed grassland. These disturbed areas are mainly colonised by thick stands of Hyparrheniam hirta (Yellow Thatch Grass), pioneer weeds and few invasive weeds such as Sebania punicea and Acacia dealbata. Therefore the destruction of the vegetation in these areas will have very little conservation significance. 

On the northern side of the dam the slope is relatively steep and therefore the raising of the dam wall will have very little effect on this area. The area it self consists mainly of open grassland, with small patches of rocky outcrops and a few woody plants. The area that is expected to be flooded along this side of the dam is going to be about 4 to 10 m wide, therefore a very small sliver of the grassland area will be destroyed.  The potential effect of this on the indigenous vegetation is negligible in the context of the area of grassland adjacent to the dam. 

5.5.4 Destruction of Wildlife Habitat

Due to the fact that there is already a large dam at the site, there is very little terrestrial wildlife that inhabits the area, although there are a number of both aquatic and semi aquatic species found to frequent the existing dam and the dam’s edge. 

 Species found to frequent this area include Water Mongoose (Atilax paludinosus), Yellow Mongoose (Cynictis penicillata), Porcupine (Hystrix africaeaustralis), Cape Clawless Otter (Aonyx capensis) and Spotted Neck Otter (Lutra maculicollis). Other species found to frequent he surrounding areas include Common Reedbuck (Redunca arundinum), Common Duiker (Sylvicapra grimmia) and Aardvark (Orycteropus afer).

 The existing dam itself is currently the habitat of large numbers of water birds, with large congregations of especially ducks and geese. The species observed during the study period included Grey Heron, Black Headed Heron, Hamerkop, Spurwinged Goose, Egyptian Goose, African Shelduck, Comb Duck, White Faced Duck, Southern Pochard, Red Billed Teal, Yellow Billed Duck, Cape Shoveller, Three banded Plover, Blacksmith Lapwing, African Wattled Lapwing, Water Thick-Knee, White Winged Tern and Common Sandpiper.

 Many of these water birds are species that specialise in either large bodies of water or bodies of water were the water level varies, giving them access to the previously flooded areas in which they forage. None of these species could be potentially negatively affected by the raising of the dam wall, with the exception of the fact that there is a possibility of the flooding of any early season nests the first time the dam fills to its new level after the early summer rains once the construction is completed. There is unfortunately little that can be done to mitigate this matter and as none of the species identified are in any way threatened or endangered the once off flooding of some early season nests is not likely to have any real effect on the species itself.   

5.5.5 Rare and Endangered Species

A desk top survey and field survey to identify rare and endangered species has been done during the survey period in conjunction with Ezemvelo KZN Wildlife’s mapping department. During this survey one threatened species was identified to occur in the area to be potentially affected by the proposed dam development.

This is the African White Backed Vulture (Gyps africanus), this species is known to frequent the area in which the dam is proposed to be built, but there cannot be seen to be any affect that the dam construction could have on this species. 

5.5.6 Threat to Stability of the soils

The stability of the soils has been assessed during the Geotechnical Assessment, the type and suitability of the soils for the construction of an earth wall dam have been taken into consideration in the design of the dam wall by the geologists (Drennan, Maud and Partners) and the Civil Engineers (MBB Consulting Services). There are a number of inherent risks in the construction of an earth wall dam of this type, however these risks have been clearly highlighted in the Geotechnical Survey Report submitted as part of the Scoping Report. These need to be strictly adhered to and have been incorporated into the Environmental Management Plan.

5.5.7 Pollution Potential (Irrigation)

Being as the water from the proposed dam is to be used mainly for irrigation of existing cultivated fields situated directly in the catchment of the dam itself, there is some risk that this irrigated water could cause runoff back to the dam. The inherent risk in this is that this runoff water could carry various contaminants back into the water system itself. These contaminants would include residual herbicides, insecticides and inorganic fertilizers. 

  The existing dam has been used for irrigation purposes of the same cultivated fields above the dam for the last 14 years, little or no sign of any past or present contamination or Eutrophication was noted during the field surveys. Even though these studies were started at the end of the driest wet season in the area in the last 20 odd years.  It is also highly unlikely that the over fertilization of the pastures would occur, as the cost of modern organic fertilizers make them very expensive to apply. Therefore over fertilization is unlikely due to the cost.  Thus making the correct calculation of fertilizer volumes critical to the economics of farming. The potential of this happening is still indeed possible, as well as the incorrect calculation of herbicides and insecticides. This could result in the large spills of toxic chemicals into the water system. 

 The only way in which this can be mitigated is that the application of these agricultural chemicals must only be done by properly trained and authorised staff members. The application of herbicides/insecticides that are especially potentially toxic to aquatic live must be avoid as far as possible, herbicides used must prefereably be those with instant deactivation when they come into contact with soils or those very short half lives. The application any and all chemicals must be strictly controlled, recorded and monitored (see Environmental Management Plan).  

5.5.8 Human Safety and Management

There are a number of points that need to be highlighted with regard the management of safety both during the construction of the dam and the dam itself after construction is completed. 

 The design of the dam is critical to ensure that it would be able to handle the peak rain runoff and expected flood situations. This has been comprehensively dealt with in both the Geotechnical report and the Civil Engineering design of the dam and its overflow. These designs and criteria must be strictly adhered to during the dam’s construction, thus reducing the risk of the dam breaking and causing flooding down stream. Furthermore the risk of flood damage down stream is very limited as there are no human settlements or many structures within 6 to 10 km of the proposed dam. Thus should there be some small chance a dam wall failure the floodwater should have dissipated to some degree before they reach any human settlements and/or structures. 

 During the construction of the dam, safety aspects must always be adhered to. These have been dealt with in the Environmental management Plan and must be checked and audited on a regular basis during the construction phase of the dam.

6 CONCLUSION

Based on the information in this document and the attached appendices, P and N Environmental would herewith like to request input from yourself or the Department/Organisation you represent, so that it my be incorporated into the final Impact Assessment to be submitted to Department of Environmental Affairs for a record of decision.
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