Chapter 7:

evaluation of the human environment







THE HUMAN ENVIRONMENT OF AREAS TO BE AFFECTED



Using the selected methodology for systematic assessment of the human environment proved to provide less consistent score matrices than for the physical and living environments.  The assessments have nevertheless been useful in the context of the evaluation methodology and have been carried out for key populations/habitats, health, natural resource use, cultural/archaeology impacts plus other parameters listed under the environmental profile of human environment.  All impacts evaluated refer to the areas to be affected.  Map illustrations to support the ensuing discussion are included with the “Preface” and in Annexes 7.III and 7.IV.



	Population/habitats



	Alternative A+C



Following the river course from Epupa to Swartbooisdrift (Tjimuhaka), the stretch is inhabited by 108 households of permanent structures, 101 camp structures and 60 gardens. These figures only reflect one (key) aspect of population density, since natural resource use is based on population mobility to a high degree; see Section 7.4. They indicate existing permanent constructions for which compensation has to be made if the scheme is implemented. Alternative C does not result in any change to this.



The gardens are all placed on the alluvial soils at the river banks (i.e. within the Cunene Riparian Zone). The average size is 0.7 ha in the section from Enyandi to Swartbooisdrift (the farm sizes of the downstream stretch were difficult to calculate from the aerial photographs due to too dense tree cover, but sizes are essentially the same; 80% of the total number of gardens are included in the calculation of the average). A garden typically contains a small hut and is carefully fenced. Irrigation is rare, in spite of the proximity to the river. Twenty households live permanently in their gardens. Others farm seasonally. Access to land for this small-scale activity seems easy; also non-Himba are permitted.



The 101 camp structures are used seasonally. They imply backing away from the inundation areas, looking at their social catchment, for the population. Compensation means more than replacing structures since the seasonal pasture access is a crucial link in the ÒcyclicalÒ chain of migration patterns; see Section 7.3.



Departing from the visible structures, the population size to be attended with mitigation measures is around 700 persons in the case of Alternative A (or Alternative B below). The figure is on the high side in that the inundation does not reach up to Swartbooisdrift, a fact which is compensated for by the presence of occasionally seasonal inhabitants. 



The number of households directly affected by inundation is thus in the magnitude of     1,000. Out of these some 150 rely on permanent farming, while the rest depend partly or totally on livestock rearing. 



The indirect effects from cut-off migration routes and from lost access to seasonal strategic pastures would be felt by more people. The area herd relying on the river stretch within Alternative A on the Namibian side is in the magnitude 8,500 head of cattle (based on the data from the Vaccination Census, 1995). The number of small stock is considerable but not reliably counted. Assuming a combined pastoral practice and a high degree of subsistence economy, this means that in the magnitude 300 households (some 2,000 persons) will be directly concerned by changes in water access. The indirect effects from loss of key river crossings will impact a larger population. The population figures for the Angolan side are much more uncertain due to the war-like situation and have not yet been calculated (the Angolan report is currently being translated).



All aspects used in the site selection of the project will have a very high impact on the Himba population in the A+C area. This means for the construction activities all physical construction and in the operation phase inundation, but also drawdown, water diversion and river regulation. This is expressed in Table 7.2.1 below which includes significance in local, provincial, national and international perspectives. All the detailed key impact interpretations are listed in Annex 7.I and summarised in Section 7.7.



Table 7.2.1	Habitat evaluation alternative A+C



Key parameters:�Rarity  ����Diversity��Key habitat�Local�Provincial�National�International���Steep Hillslopes�High�High�N.A.�N.A.�N.A.��Colluvial footslopes�High�High�N.A.�N.A.�N.A.��Seasonal streams�Moderate�Moderate�N.A.�N.A.�N.A.��Cunene riparian zone�High�High�N.A.�N.A.�N.A.��Cunene River�High�High�N.A.�N.A.�N.A.��



	Alternative B



The inundation at the B alternative means similar very high impact for the inhabitants. It resembles Alternative A presented above with both population and land use accounted for in the same table.





Alternative E



The population size in Alternative E is by comparison to the other alternatives much smaller. For example, only 9 permanent household structures and 6 gardens are found in the inundation area along the river bed. The number of camp structures, 35, is in proportion high, suggesting a more mobile approach to nomadic pastoralism along this stretch of the river. Less than 100 persons are directly affected by flooding, while the number of livestock rearers with seasonal needs for river access is far larger. The number of cattle in the Namibian Vaccination Census of 1995 is in the same magnitude as for Alternative C, but family herds are most likely larger. The total number of dependants on those cattle reaches the interval 1,000-1,500.



During construction activities, the impact is very high for the local population from roads and from camps. It is high from dams, tunnels, etc. and low from transmission lines. In the operation phase the impact is high from population and low drawdown, water diversion and river regulation.



PeopleÕs attitudes to change will be formed primarily by roads and camps (impact very high) but also from dams, tunnels, etc., from quarries and, in the operation phase, from inundation (high). Less important will be transmission lines, and in the operation phase drawdown, water diversion and river regulation.



The key impacts on the local population are summarised in Annex 7.I.





	Health conditions in the areas to be affected



	Alternative A+C



Impacts from dams, tunnels, etc. and from camps during a construction period are moderate in a health perspective, with the significant exception of a temporary camp population. Low impacts are caused by transmission lines, quarries and roads. The most serious impacts derive from the long-term operation phase connected with inundation. 



Due to isolation and social practices the local population is presently considered to be free from HIV. With an influx of an external labour force this is considered one of the key vulnerability and high risk issues which needs active mitigation through publicity, education and control of contractors’ actions.



The same reasoning applies to Hepatitis B (and C) STDÕs.



Malaria future patterns are more difficult to predict. A natural immunity must exist. This is connected with current seasonal migration patterns, and with a presence of infected mosquitoes. This ÒloadÒ can become overwhelming with the occurrence of more stagnant water. The situation might be balanced through a large fish population, consuming large quantities of anopheles larvae. A more stationary population in combination with more stagnant water combine for a major malaria threat to the community.



Schistosomiasis is present in the area but not a problem at present. With the large dam A reservoir the parasite definitely forms a problem. With an influx of workers who may potentially be infected with schistosomiasis, the problem is aggravated. Again, education and counselling are major approaches to deal with such threat.



Smoking and alcohol consumption are currently serious problems in the area. They will most likely be further aggravated during the construction and reservoir phase, but can be counteracted through properly designed community support programmes.



Hypertension and diabetes follow a similar course to smoking and alcohol and are a long-term issue, depending on where the dam is located and accordingly how many persons that are involved.



Nutrition and obstetrical history will be positively impacted through development, including education. The largest impact would occur during the construction of the reservoir.



Taken together the health impacts of the dam will be profound and in direct proportion to the number of persons involved by the development. The smaller the number, the lesser the negative impacts. Information and education are key instruments to deal with future problems.



This means that the Alternative A+C option is a high-risk undertaking in a health perspective.

�	Alternative B



Alternative B also involves a population size in the magnitude of alternative A+C. The discussion under Section 7.2.1 is accordingly equally valid for Alternative B.



The conclusion is that alternative B option is a high-risk undertaking in a health perspective.



	Alternative E



The background description on health and disease presented above is equally valid in the case of alternative E. 



Against the background of a small population affected by the dam construction, the Alternative E is a low-risk undertaking in a health perspective.



The health studies are to some extent still ongoing and are not yet summarised in table format. Alternatives A + C and B are considered high-risk and alternative E low-risk options.





Natural resource use 



	Alternative A+C



Few people live permanently along the river. Around 15 households do so on the Namibian side; Angola is more uncertain since the war-like situation over past years has been exceptional. For these permanent settlers, migration, if and when it occurs, takes place along the river course and not away from it. 



During rainy seasons the population on the river increases in the Alternative A case. Localities like Enyandi, Omuzorora, Omaroumbwa, Oronditi and Omukazeze are then settled for gardening. For example, at the time of the Consultant’s 1995 study 6 households were gardening at Omukazeze.



The other end of the seasonal scale, the height of dry seasons, also sees an influx. The riverine vegetation then offers good quality fodder in times of scarcity. This goes particularly for the Faidherbia albida trees, the seeds of which not only provide high quality fodder but also emergency food for the human population. The seeds are particularly significant for goats. Cattle herds may stay for several months in the gallery forests. They are normally returned by the time of calving in November and December.



Thus, the river stretch forms part of an integrated system including the river hinterlands. This system is structured around pastoral livestock rearing. The project will impact on both land use/management, as well as on production orientation (from subsistence oriented to market oriented, given the township that will emerge during the construction phase).



Gardening is not based on irrigation. Land is left fallow, in principle a few years. The gardens are small (the median 0.7 ha). At present about 1/3 of the potential farmland (100-150 ha) that would be inundated in case A is under cultivation.



Moving away from the river course still means remaining in the pastoral systems. These vary locally as far as migration patterns are concerned. The river is, of course, one pivotal point around which decisions on natural resource use move. The headmen are ascribed a certain stretch, along with the associated hinterland. Decisions on pasture and water use in that hinterland need to be anchored with the headmen. Of particular importance, as another pivotal point, are dry season pastures. The area for a possible construction town in Namibia in case A (and B) is located on such pastures (just south of the airstrip). The alternatives in Angola are more difficult to evaluate since the natural resource use has had to comply with warlike circumstances. Two of the alternatives, though, fall on the maybe most important trekking routes in the area. Impacts are  limited by the fact that surface area consumed is limited.



The impact on natural resource use is high in this alternative. This goes in particular for cattle rearing. Production focus would change through increased marketing. Most probably the greater impact will occur during construction activities and remain during operation phase.



The key impacts for the three sites are summarised in Annex 7.I.



	Alternative B



The B alternative is quite similar to the A+C option in HimbaÕs land use perspective. The falls will not be saved here, but that does not really impact the community land use.





Alternative E



As mentioned above, the natural resource use in the Alternative E inundation area involves fewer, about 10%, persons who are relatively stationary settled on the river bed. 15 households on the Namibian side live constantly at the banks of the river. At Otjomborombonga, in Namibia, and at Otjiuu on the Angolan side quite a number of permanent gardens can be seen. Those few who carry out gardening tend to be oriented towards Marienfluss in their migration behaviour, rather than following the river course as in the cases of Alternative A and Alternative B. 



The reach between Onyezu and Otjinungwa is not utilised.



Many ethnic Tjimba families live in the Baynes Mountains, cultivating gardens there, and move seasonally (dry seasons) up to the Cunene River at localities such as Oriokawe, Otjomborombonga and Onyezu. Their natural resource use is less oriented towards cattle rearing and more towards small stock and bee keeping. Their resource use pattern will be affected by flooding or by water regulation. 



The camps will have very high impact for the land use in the E alternative, although they are limited in size. All alternatives are located on important trekking routes but can be adjusted so as not to interfere with movements. High impact will also be caused by dams, tunnels, etc., by quarries and by roads. The road alternative through Iona Park in Angola would imply regular communication through a national park area. The downstream route alternative in Namibia will go through the sensitive Marienfluss area. 



In the operation phase the inundation will have high impact. Low impact is caused by transmission lines and during operation by draw-down, water diversion and river regulation.



As in the cases of alternatives A and B cattle rearing will experience high impact from the labour camps during construction. High impact during this phase is also caused by roads and all physical installations except transmission lines (low impact). In the operation phase impacts are low or moderate for all key impact categories.





Cultural IMPACTS/ARCHAEOLOGY of areas to be affected



Alternative A+C



Graves are a key cultural issue, strongly linked also with archaeology. Graves are concentrated into graveyards. This has to do with the view that other, dead, relatives expect the newly dead to join them. Every main settlement has at least one graveyard within 1-2 km. The last will of a person is to indicate where he or she wants to be buried. This might be where one has felt at home; such as the place he or she lived over the last years, or place of birth. The former is by far most common. The cultural code is for sons to be buried next to fathers and in the vicinity of mothers and siblings. 



Thus, the location of graveyards has a fundamental socio-cultural message of identity, belonging and even territorial claims. This makes the whole issue of relocation of graves extremely touchy. The distribution of graves has been studied and information is given in Annex 7.II and 7.III (which shows the Alt. B situation). The case of alternative A, involving a sizeable population who have inhabited the area for long, involves an elaborate network of graveyards. Its magnitude is, however, less than proportional to the number of people using the natural resources of the river stretch, since those dying during dry seasons seldom are buried there but brought ÒhomeÒ, i.e. to the hinterlands. 



The graveyards also reflect regional history. For example, on the Angolan side with little settlements nowadays, mostly old graves are found. On the Namibian side, the Ombuku valley was densely settled during the 1920s to the 1950s but sparsely populated since then. This is directly reflected in the number of graves. Ete, 3 km upstream of Epupa Falls, contains basically no population today (except seasonal visitors) but exhibits numerous graves.



Graveyards are normally located with some privacy, and most commonly near a water course. This has cultural prefixes and might also simply have the practical cause that digging is easier in the deeper soils along the river. Graves are also more scattered along the river than in the hinterland (where they are more distinctly located to a limited number of graveyards). Water sources are naturally more limited inland, and graveyards are clearly associated with settlements. 



The number of graves along the river course from Epupa to Enyandi is 165 (recorded) graves, both Angolan and Namibian sides counted. This could be contrasted with the very limited number of graves, 10 recorded graves, downstream Epupa to Oriokawe near dam site E.



Seen in a social perspective the impact from a construction phase is very high from dams, tunnels, etc. and from roads. High impact would be caused by quarries and camps. Transmission lines would have low impact. During an operation phase the impact on cultural sites would be very high from inundation and drawdown, and high from water diversion and river regulation.



The archaeological principal conclusion is that the large inundation area suggested by Alternative A+C would have very high impact, given particularly high archaeological potential. Of most concern are the areas surrounding the rock art sites already discovered. Extensive areas of colluvium adjacent to the rocky outcrops are subject to heavy trampling, a fact which suggests a necessity for test pitting along transect lines. Surveys conducted to date also suggest the possibility of early agricultural settlement in the Epupa area, a possibility which needs to be investigated.



The correlation between todayÕs graves and archaeological sites is a special case of applying archaeology with social anthropology; old graves can be seen as indicators of early settlement. That issue is particularly significant in the A+C alternative (as in the B alternative) with its high number of old graves. Places like Enyandi, Otjiruuo, Otjihandjavero, Okandondombo, Ozondjandja, Onungurura, Ohaiuwa, Omukazeze, Ipimbi and Okatemba have old graves in a social anthropological perspective. Most graves are Himba, but also other ethnic prefixes to graves can be identified in the anthropological perspective.



The first phase of the archaeological study suggests that the projectÕs impacts on archaeological artefacts are high at hillslopes and moderate at footslopes. This is summarised in Tables 7.5.1 and 7.5.2 for local up to international significance, and in Annex 7.II for the impact on archaeology.

 

Table 7.5.1	Habitat evaluation, alternative A



Key parameters:�Rarity  ����Diversity��Key habitat�Local�Provincial�National�International���Steep Hillslopes�High�High�High�High�Low��Colluvial footslopes�Moderate�Moderate�Moderate�Low�Low��

Table 7.5.2	Habitat evaluation, alternative C



Key parameters:�Rarity ����Diversity��Key habitat�Local�Provincial�National�International���Steep Hillslopes�Low�Low�Low�Low�Low��

The studies so far indicate that in principle a relocation would be possible and has been heard of before in the community. However, details looking into the feasibility of relocation remain to be worked out. It is obvious that, from a cultural point of view, the meaning of the graves within the land tenure system and the world view of the Himba would vanish with movement and/or inundation.





	Alternative B



In a social perspective the impacts on cultural sites are identical for Alternative B as for the Alternative A+C alternative.



The great difference in a cultural perspective is that the falls are not flooded under the Alternative B option. Still, however, all the comments in connection with Alternative A+C are valid also here.



The first phase of the archaeological studies has provided an archaeological profile as in Table 7.5.3 (from local to international) and in Annexes 7.II and 7.III for archaeological impacts.









Table 7.5.3 	Habitat evaluation, alternative B



Key parameters:�Rarity����Diversity��Key habitat�Local�Provincial�National�International���Colluvial footslopes�Moderate�Moderate�Moderate�Low�Low��Stream course�Moderate�Moderate�Moderate�Low�Low��

	Alternative E



From a social anthropo�logical perspective cultural sites do not experience very high impacts in Alternative E . High impacts are caused, however, during a construction phase by dams, tun�nels, etc., roads and camps. This phase would have low impact from quarries and transmis�sion lines. The operation phase would have low impact on cultural sites with respect to all fac�tors considered in this study; i. e. inundation, drawdown, water diversion and river regulation.



The archaeological studies carried out so far only have limited bearing on Alternative E, as listed in Annex 7.II and illustrated by Annex 7.IV. So far, the results of the phase one survey confirm the relatively low sensitivity of this area. Judging from experiences elsewhere in Namibia, there should be a reasonably high density of archaeological sites on the footslopes of the high terrace. There is also an extensive area of deeply dissected colluvium overlying a bed of weathered shale on the high terrace that holds a potential to contain archaeological remains and that will be included in phase two of the archaeo�logical survey.



In sum these observations mean so far that the impact is low on archaeological evidence on hill�slopes and in the stream course, while impacts are moderate when it comes to cultural sites in general:



Table 7.5.4 	Habitat evaluation, alternative E



Key parameters:�Rarity����Diversity��Key habitat�Local�Provincial�National�International���Hillslopes�Low�Low�Low�Low�Low��Stream course�Low�Low�Low�Low�Low��



	Eco-tourism of areas to be



The study on eco-tourism is not yet completed. What follows in this section is therefore a fairly general discussion based on preliminary reporting.



Alternative A+C



The riverine vegetation upstream of Epupa Falls is considered to be of extreme value to eco-tourism. The same interpretation is ascribed to the area in the immediate vicinity of the Falls. A destruction through inundation would have high significance also in a national perspective.



Certain wildlife remains, although most has been decimated through war and starvation. The habitat can support a considerably larger population. The potential loss of such a habitat would have a large impact on eco-tourism.



Alternative B



Alternative B resembles Alternative A with the decisive difference that the Epupa Falls, a major tourist attraction in the area, would be inundated with a choice of Alternative B. The impact, which is of a severe nature and cannot be mitigated, is accordingly high on eco-tourism.



Alternative E



The preliminary study of eco-tourism suggests that the impact of a Baynes Mountains scheme on scenic landscapes would be relatively low, as the inundation area is contained within low rock walls of the gorge below the Epupa Falls. The most scenic feature of this land form is that of the quartzites of the Baynes Mountains, which is situated far away from the basin inundation area.



Also the scenic vegetation is considered to represent a low impact in the above study; the gorge under consideration has low vegetation density and very little development of riverine vegetation.



The impact on wildlife is equally said to be low due to the rocky nature of the habitat to be inundated; there is very little grazing available to wildlife and accordingly low densities.



Alternative E is in conclusion by far more friendly to eco-tourism than the other options. The question whether eco-tourism is friendly to the community population is addressed in another study (Jacobsohn1996).  It labels tourism as a metaphor for change, not intrinsically bad but risky in that the community runs the risk of losing control over prevailing natural resources.





Environmental Profile, Human aspects



Tables 7.7.1 to 7.7.3 summarise the key impacts from the various hydropower alternatives. They are derived from the local consultantsÕ reports (some in draft form), and a few comments are needed for clarification:



Roads and quarries will have a limited impact on population, judging from the recently established technical proposals. Quarries in particular are known to have low impacts in other projects. 

The health studies on the Angolan side have been completed in draft form (Neto, 1996),  but key conclusions have been established and are included in the table.

One social anthropological study (A�o, 1996) is processed and will influence the feasibility study.

Natural resource use would be affected by roads and camps; important reserve grazing areas would be utilised but the surface area is limited; little farm land would be lost for these reasons.

The cultural study (Jacobsohn, 1996) is carried out but tables are not yet established (September 13, 1996).

�Table 7.7.1 	Key impacts on the human environment as concluded from the local studies, alternative   A+C



Key impacts�������Construction activities�������Key parameters:�Dams and tunnels�Quarries�Roads�Transm.

lines�Camps��Population�High�Low�Low�Moderate�High��Health�����High��Nat. resource use: livestock�High�Low�Moderate�Low�Moderate��Nat. resource use: farm�High�Low�Low�Low�Low��Barrier effects�Low�Low�Moderate�Low�Moderate��Cultural�High�Low�High�High�High��Archaeology�High�N.A�N.A�High�N.A��Eco-tourism�N.A.�N.A�N.A�N.A�N.A��( High�5 of 6�0 of 5�1 of 5�2 of 6�3 of 6��



Key impacts������Operation phase������Key parameters:�Inundation�Draw down of reservoir�Water

diversion�River

regulation��Population�High�High�High�High��Health�High�����Nat. resource use: livestock�High��Moderate���Nat. resource use: farm�High��Moderate���Barrier effects�High�����Cultural�High�High�High�High��Archaeology�High��High���Eco-tourism�High�����(High�8 of 8�2 of 2�3 of 5�2 of 2��



Table 7.7.2 	Key impacts on the human environment as concluded from the local studies, alt. B



Key impacts�������Construction activities�������Key parameters:�Dams and tunnels�Quarries�Roads�Transm.

lines�Camps��Population�High�Low�Low�Moderate�High��Health�����High��Nat. resource use: livestock�High�Low�Moderate�Low�Moderate��Nat. resource use: farm�High�Low�Low�Low�Low��Barrier effects�Low�Low�Moderate�Low�Moderate��Cultural�High�Low�High�High�High��Archaeology�High�N.A�N.A�High�N.A��Eco-tourism�N.A�N.A�N.A�N.A�N.A��(High�5 of 6�0 of 5�1 of 5�2 of 6�3 of 7��





Key impacts������Operation phase������Key parameters:�Inundation�Drawdown of reservoir�Water

diversion�River

regulation��Population�High�High�High�High��Health�High�N.A�N.A�N.A��Nat. resource use: livestock�High�N.A�Moderate�N.A��Nat. resource use: farm�High�N.A�Moderate�N.A��Barrier effects�High�N.A�N.A�N.A��Cultural�High�High�High�High��Archaeology�High�N.A�High�N.A��Eco-tourism�High�N.A�N.A�N.A��( High�8 of 8�2 of 2�3 of 5�2 of 2��





Table 7.7.3 	Key impacts on the human environment as concluded from the local studies, alt. E



Key impacts�������Construction activities�������Key parameters:�Dams and tunnels�Quarries�Roads�Trans..

lines�Camps��Population�Moderate�Low�Moderate�Moderate�High��Health�N.A�N.A�N.A�N.A�High��Nat. resource use: livestock�Low�Low�Moderate�Low�Low��Nat. resource use: farm�Low�Low�Low�Low�Low��Barrier effects�Low�Low�Moderate�Low�Moderate��Cultural�Moderate�Low�High�High�High��Archaeology�Moderate�N.A�N.A�N.A�N.A��Eco-tourism�N.A�N.A�N.A�N.A�N.A��(High�0 of 6�0 of 6�1 of 5�1 of 5�3 of 6��



Key impacts������Operation phase������Key parameters:�Inundation�Drawdown of reservoir�Water

diversion�River

regulation��Population�Low�Low�Low�Low��Health�Low�N.A�N.A�N.A��Nat. resource use: livestock�Low�N.A�N.A�N.A��Nat. resource use: farm�Moderate�N.A�N.A�N.A��Barrier effects�Moderate�N.A�N.A�N.A��Cultural�Moderate�Low�Low�Low��Archaeology�Moderate��Medium���Eco-tourism�Low�����( High�0 of 8�0 of 2�0 of 3�0 of 2��
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