Chapter 11:


access











access requirements





At present, the only one of the sites which can be reached with a motor vehicle is Site A.  The access, on both sides of the river, consists of rough tracks which are inadequate for the construction and operation of a hydropower scheme.  A general location map is provided in Figure 11.1.





The minimum requirement will be a good quality gravel surfaced road with suitable drainage structures.  From the available maps, this appears to be possible except for the area where the mountainous terrain either side of the Cunene River has to be crossed to reach the river and the various sites.  These are, however, relatively short distances varying from approximately 12 km to 55 km.





A gravel surfaced road will require constant maintenance in the form of regular blading with motor graders.  Regravelling will also be required from time to time to replace gravel lost in grading operations.  With the heavy vehicles to be used and traffic volume anticipated in combination with the extremely dry climate, gravel loss can be substantial.





Should it be decided to construct bitumen faced access roads, the geometric standards and drainage design will be similar to those of a gravel surfaced road.





Design speeds of 100 km per hour and even 120 km per hour may be attainable on all the possible routes except though the mountainous terrain adjacent to the river where much lower standards such as for 60 km per hour or lower may have to be used.





With large heavy vehicles travelling on the road in both directions and considering the prevailing severe dust conditions, a 10 metre wide gravel surfaced road is proposed.  The width of a bitumen surfaced road should be at least 7 metres with 1 metre gravel shoulders.





In the mountainous terrain close to the river, grades of up to 14% and minimum radii of 40 m may have to be used.








access from angola





The nearest harbour to the site to be used for the import of materials and equipment is Sacomar at Namibe.  Facilities for the off-loading of materials and equipment can be erected at Sacomar at relatively low cost.





This port is approximately 320 km from Sites A, B and C and 360 km from Site E.  The first 75 km from Sacomar are bitumen surfaced while the remainder currently consists of only tracks or even footpaths.  New roads for a distance of 245 km to Site A, B and C or 285 km to Site E have therefore to be constructed of which the first 230 km appear to be over relatively flat terrain.





The route from Sacomar to Tambor is common to all the access routes to the proposed sites.





From Tambor to Sites A, B and C an existing track passing Moimba can be followed to approximately its most southern point.  From this point, approximately halfway between Moimba and Oncocua, a new road is to be constructed in a southerly direction for approximately 19 km to a track running parallel to the river and approximately 8 km north of it.  This track also runs immediately to the north of the mountainous area adjacent to the river.  From this point the accesses to Site A, B and C diverge and pass though this mountainous terrain.





From Tambor to Site E an existing track can be followed to Caimbo via Iona.  The 29 km from Caimbo to the Cunene River pass through demanding road building terrain.





The routes mentioned above pass through an undeveloped part of Angola as well as the National Park of Iona.  This may have negative ecological consequences.  The Angolan authorities may prefer road development to take place further to the east where the improvement of the road from Thcibemba and Chiange via Oncocua to Sites A, B and C would cost approximately the same as the more western route via Tambor and Moimba.  The total distance along such a route will be approximately 360 km longer and would give correspondingly high transport costs.  This increased distance is however part of the main bitumen surfaced road from Namibe via Lubango to Namibia and runs through Thcibemba.  A rail terminal is located nearby at Chiange should rail transport be considered.





Apart from the condition of the rail system which is unknown, the use of rail transport is doubtful because of capacity and scheduling problems which will be imposed on the rail system as a result of the volume of traffic generated for the hydropower scheme.





The following table shows the distances to the points where the access routes diverge or, in the case of Site E, where the existing track stops.








TYPE OF SURFACING�
FROM SACOMAR VIA:�
�
�
CAMBÊNO 


(Site E only)�
MOIMBA


 (Sites A, B, C)�
LUBANGO-CHIPEMBE-ONCOCUA (Sites A, B, C)�
�
Bitumen Surfaced�
75�
75�
355�
�
Gravel or Dirt�
229�
227�
182�
�
TOTAL�
304�
302�
537�
�






From the points of divergence mentioned above, mountainous terrain is encountered to the actual sites.  Heavy earthworks with steep slopes, short radius curves, retaining walls and slope protection or stabilisation measures, will be required.





The distances from the various points are:





(a)	Moimba/Oncocua to:	Site A & C	-  40 km


				Site B		-  13 km





(b)	Cambêno to Site E			-  53 km














access from namibia





The nearest harbour which may be used for import of materials and equipment is Walvis Bay.





Four possible routes may be used from Walvis Bay to the Epupa landing strip from where the different access routes divert:





TYPE OF SURFACING�
FROM WALVIS BAY TO:�
�
�
UIS�
OUTJO�
RUACANA�
SWARTBOOISDRIFT�
�
Bitumen Surfaced�
31�
620�
993�
1,014�
�
Good Gravel


Medium Gravel


Tracks/Trails�
534


238


71�
193


167


71�
86


167


71�
-


80


128�
�
TOTAL�
874�
1,050�
1,317�
1,222�
�






Up to Epupa landing strip, the terrain is relatively flat.  No heavy earthworks are anticipated.





From the Epupa landing strip the access routes diverge.  The distances to the actual sites are as follows:





(a)	To Sites A & C	-  31 km


(b)	To Site B	-  19 km


(c)	To Site E	-  44 km





Access to Site A is relatively easy.





Access to Site C follows an existing track over relatively flat terrain down a valley for approximately 14 km.  From this point another valley leads to the river and the site is reached by using a terrace adjacent to the river.  A number of minor tributaries to the river must be crossed.





The first 7 km of the access to Site B are similar to that for Site C.  From there substantial earthworks for 7 km to the crest level and a further 5 km to reach the river bed will be required.





To reach Site E, the same route used for Site C is followed for the first 14 km.  The next 25 km follow an existing track, long sections of which are lower than the proposed crest water level.  Realignment of approximately 17 of these 25 km will be required and substantial earthworks are anticipated.  Over the final 5 km no track exists to the site.   A new road will have to be built involving heavy earthworks.  A further 4 km will be required for an access road to reach the river bed level at Site E.





Rail facilities are available form Walvis Bay harbour via Otjiwarongo to Outjo or Tsumeb.  The tracks from Otjiwarongo to Outjo are, however, not suitable for heavy loads.  The other terminal at Tsumeb is on the route mentioned in11.3 above, but is still 670 km from Epupa.  Of this distance, 434 km are bitumen surfaced.





The Namibian rail system is connected to the South African system.





The use of rail transport is doubtful for the same reasons as mentioned for Angola.





materials





Officials from the Namibian Department of Transport have indicated that good quality gravel material is available in the area where roads need to be constructed.





With the geology, climate and weather being similar in Angola, it can safely be stated that good material will also be found on the Angolan side.





Water for construction purposes will be a major problem seeing that the area falls in a semi-desert area.  The only readily available water is the Cunene River and the only area where water can be obtained without the necessity of building a haul road is in the vicinity of Site A and the Epupa Falls.  This area can be reached from both the Namibian and Angolan sides by means of existing roads and tracks.





Boreholes will therefore have to be drilled where no other supply is available.  Subsurface water is readily available although the yield will not be very high.  Temporary plastic-lined reservoirs, which can be filled up overnight for use during the day, can be provided at strategic points along roads to be constructed.  The Namibian Department of Transport has used dry compaction methods for the construction of gravel roads where water was unobtainable.








cost estimates





From the foregoing it is clear that the shortest haul distance to the various possible sites is from Namibe in Angola.





At this stage construction and maintenance costs are taken to be the same in Angola and Namibia.  The cost estimates are based on a good geometric and drainage design for a gravel surfaced road.





The unit rates used to estimate the road costs for the purpose of the simulations are shown in Chapter 10 and the cost estimates are shown in Chapters 14, 15, 17 and 18.  At this stage of project development we have assumed that the road construction costs will be the same for all sites.  The road construction costs will be reviewed in the Feasibility Study for the selected scheme.
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