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The government of Sudan is undertaking a major road and dyke reconstruction and
rehabilitation project in the region between Bor and Malakal in South Sudan. This
work, undertaken by the German Technical Cooperation (GTZ) under funding from
United States Agency for International Development (USAID) aims to create a road
network and control floods so as to resettle people who had been in the past displaced
from their homelands by either war or floods. The area where this development is
taking place is considered an important dry season dispersal area for wildlife where
large concentrations of various species have been reported to congregate during the

dry season.

A comprehensive EIA was undertaken by a team constituting many experts to
investigate the impacts of the proposed development on the livelihoods of people and
on natural resources, among them, wildlife. Wildlife is an important resource to the
peoplein the entire Upper Nile Region and particularly in the Bor counties. Hunting is
amajor part of the subsistence economy of the people of Bor County, particularly in
the dry season. Thisreport gives an analysis of the likely impacts on Wildlife that will
result from the dyke construction and rehabilitation in this area. The objectives of this
EIA were to examine the impacts of the proposed activities on Wildlife migratory
routes, wildlife habitat, woodland vegetation cover and grassand composition and the
impacts as a result of increased interaction between people and wildlife (Competition

for pasture, disease transmission and hunting).

A model was developed to predict the effect of each variable on the level of impact.
All data was collected on the Eastern bank of the River Nile between Padak and
Panygor, the particular area of interest, because between these two areas lie the
Mabior Gol, a seasonally flooded low-lying grassland that constitute most important
dry season grazing area (for both wildlife and livestock) in this region. The study was
carried out in the wet season between September and October 2005 and in the dry
season in February, 2006. Data on wildlife distribution and abundance was collected

from an aerial survey, road strip transects and ground (foot or off-road) transects, ad



libitum and from literature reviews. Due to time constraints, no dry season distribution
of wildlife was determined. Human settlements were mapped using GPS. Other data

were obtained from others specialist teams participating in the EIA.

The results show that the dyke will have significant impacts on migratory and wetland
dependent resident wildlife species. Although the dyke is not expected to impede
wildlife movement in any way, the attraction of strip settlements along the road and
dyke system will most likely create bottlenecks for wildlife by either blocking or
channelling wildlife through narrow corridors. This is likely to significantly increase
the interaction between people, cattle and Wildlife. Hunting is expected to
significantly increase as a result of this, but disease transmission and competition
between livestock and wildlife are likely to be insignificant. Specifically, the dyke
will impact wildlife habitat significantly to the extent that a large dry season grazing
and breeding area for wildlife (Mabior Gol) will be cut-off and dried as a result of the
dyking. Grasslands and pasture composition is likely to change significantly and
nutritional changes are aso predicted, with succession expected to climax with grass
communities adapted to more arid conditions and of low nutritional value. Mitigations
proposed include controlled flooding of the eastern side of the dyke in the dry season
to retain the river-flooded grasslands in productive state throughout the year. Zoning
settlements so that a large area that marks the Mabior Gol depression should be left
free of human settlement can mitigate corridor blockage. Alternatively, settlements
(villages) should be spaced in such a way that they are at least 5 km apart to create
corridors for wildlife passage and access to the toic. It is also proposed that the area
around Mabior Gol be designated as a closed season hunting area where hunting
would be banned in the dry season. Other mitigations are also suggested for specific

impacts on wildlife and their habitat
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The region of South Sudan between Bor and Malakal, has been inundated by floods
for many years and attempts to control them have been initiated as early as the 1940
and 1950s (JI1.T. 1954). Control has been carried out through the construction of
dykes around villages. Individuals, village communities or the government, have
carried out this activity either singly or jointly. Southern Sudan was afflicted by war
during most of the 1980s and 1990s. During this period, most of the dykes that had
been in existence before the war were run down and most people displaced by floods.
There is an ongoing dyke and road construction and rehabilitation project in this
region being undertaken by the German Technical Cooperation (GTZ) under funding
from USAID. The aim is to create a road network and control floods so as to resettle
people who had been displaced by either war or floods. The area where this
development is taking place is considered an important dry season dispersal area for
wildlife where large concentrations of various species have been reported to
congregate during the dry season (Merfit-Babtie, 1983).
This report gives an analysis of the impacts to Wildlife that will result from the road
and dyke construction and rehabilitation in this area. Results reported here are from
data collected to achieve the following objectives:

The impacts of the proposed activities on Wildlife migratory routes

Impact of activities on wildlife habitat locally (grazing and water)

Impacts of activities on woodland vegetation cover and grassland composition

Impacts as a result of increased interaction between people and wildlife

(Competition for pasture, disease transmission and hunting).
The report gives the results based on data collected between September and October
2005, during the rainy season, and in February, 2006, during the dry season. All data
was collected on the Eastern bank of the River Nile between Padak and Panygor, the
particular area of interest, because between these two areas lie the Mabior Gol, a
seasonally flooded low-lying grassland that constitute most important dry season
grazing area (for both wildlife and livestock) in this region. It isin this area that most
interaction between wildlife, people and cattle is predicted to increase as a result of

the development of dykes and roads.



Wildlife is an important resource to the people in the entire Upper Nile Region and
particularly in the Bor counties. Hunting is a major part of the subsistence economy of
the people of Bor County, particularly in the dry season. Any alterations to the current
form of land use which has persisted for decades is likely to result in impacts on
wildlife habitat use and availability. Among others, the following impacts were
predicted at the scooping stage:

Widening, realignment and raising of dykes may modify the habitat of species

including endemic, threatened, and endangered wildlife species;

Attraction of strip settlement along the dyke system could further confine

wildlife into areas, which may not be ecologically viable habitats;

Increased pressure from hunting could aso result from such secondary

Settlement activities

Increased competition for water and grazing resources and hence contact with

pastoralists during the dry season;

The dykes will aso inhibit the movement of wildlife, notably potential

disruptions of migratory routes in search of grazing resources and paths to

breeding grounds in addition to exposing them to greater hunting pressure.



3.1 Important variables for determination

The following variables were considered to determine the outcome of any scenariosin

the resultant impacts on wildlife resources after the rehabilitation of the dyke. To

investigate the significance of the impacts of each of the variables on wildlife,

objectives were set and then there were specific articles and activities on the TOR to

collect data on the objectives. The variables were evaluated or modelled for with and

without dyke and road rehabilitation in order to determine impacts:

o 01~ W N P

Distribution and density of human settlements

Availability and composition of pasture (season)
Availability and distribution of water (season)

Distribution and abundance of Wildlife (Seasonal migration)
Wildlife/cattle interactions at pasture level (competition)

Wildlife/lhuman interactions (Hunting)

With these variables in mind, the objectives of the Wildlife Component were as

follows:-

Carry out a literature review of relevant work carried out on Wildlife of the
region including specieslists.

Carry out field inventories on the seasonal distribution of wildlife in the region
with afocus on the immediate area surrounding the activity site.

Based on (1) and (2) above, determine the seasonal habitat use of the project
area by wildlife with a view to documenting migrant and resident species.
Determine current distribution of human settlement in the area and predict
proposed settlement patterns after dyke rehabilitation.).

Determine the keystone plant species (grass for grazing by cattle and wildlife)
in the dry and wet areas of the region before dyking in order to predict changes
in composition thereafter.

Establish the importance of the study area in particular, as well as any other

key low lying east-west hydrological corridors, to wildlife and cattle.



7. Determine the likely changes in the level of wildlife utilization by the local
community as a result of resettlement on the Mabior Gol wildlife dispersal
corridor.

8. ldentify and model the possible interactions and possibilities for competition
for resources between cattle and wildlife in the dispersal corridor at Mabior

Gol with reference to pasture use, wildlife utilization and disease transmission.

Inputs from the Wetland component

9. Determine the area of wetland (including river-flooded grassland) that will be
affected (cut off ) by the dyke and quantify the area of the different wetland
plant communities associated with this (Wetland component)

10. Determine the likely changes in plant community composition, structure and
distribution in the wetland area and the resultant drained area affected by the
dyke (wetland component)

I nputs from the soci oeconomic component

11 Establish current levels of wildlife utilization by the local people and establish
species specified levels of mortality as aresult of hunting.

12 Investigate incidences and prevalence of disease transmission between cattle
and wildlife.

A working model was developed constituting selected variables to be assessed based
on the initial field observations. Two field assistants were trained on the use of the
GPS for data collection. Data sheets for the collection of quantitative data were
prepared and tested for three days in the field by the principal investigator and one of
the field assistants. Four road transect surveys were conducted every day in the early
morning and late afternoon between 12" and 15" September. Spoor and scat surveys
were conducted along roadside surveys by stopping every 2 km and scanning both

sides of the road for animal spoors and scats over a distance of 20 m at every stop.

On the second field trip between the 16™ and 22™ October 2005, extensive data

collection in the field was done. This began with a 420 km aerial transect survey on



Tuesday 18" October. Between the 19" and 22™ October 2005, field surveys were
conducted on the distribution of human settlements within the study area. This activity
was carried out alongside collection and preservation of specimens of unknown plants
from the rain and river flooded grasslands for later identification. A test foot transect
survey test run was also done with the field assistants but no foot transects surveys

were carried out in the wet. Tall grass over two meters high reduced sighting distance.

3.2 Study design
3.2.1 The Working Model

In this study, potential and important variables that may influence the level of impact
were considered and presented for investigation. A model was developed that will
present the effect of each variable on the level of impact. There are presented various
levels of interactions of the variables of the model. Based on the results after
guantitative and qualitative analysis of the variables, the consequences of these

variables, either singly or their interactions on the level of impacts are explored.

Facts that were used to model the case study

(i) Wildlifeisimportant in thisarea

At alocal and regional level, wildlife is an important component in the dynamics of
the South Bor County because, apart from the fact that they form an important
component of the diet of the inhabitants, particularly in the dry season, they are also
potential competitors with cattle for pasture and may act as hosts to parasites that
transmit diseases to livestock. On awider scale, wildlife has acultural, aesthetic,
scientific and educational value. Therefore the interest of wildlife must be considered

during any development.

(if) Hunting isan important activity in thisarea
Wildlifeis an important, efficient and economical source of protein. Hunting is an
important dry season activity in the North and south Bor counties. Peoplerely very

heavily on game meat as a source of protein.

(iii) Thetoicisan important dry season grazing area for livestock and wildlife



In the dry season, the rain fed grasslands away from the river-flooded grassands
reduce considerably in quality while the toic grasses maintain high quality and
guantity. Both wildlife and cattle therefore rely heavily on the toic for their survival in

the dry season

(iv) Herbivoresin thisregion (Both cattle and Wildlife) migrate

Migration to the toic grasslands in the dry season and away from them in the wet
season is afundamental phenomenon in this ecosystem. Migration involves people
and their livestock as well as wildlife following the edge of the receding floodwaters

of the region. The dry season migration brings together people, wildlife and livestock.

(v) Changesin water availability will occur due to Dyke construction
The dyke will form a barrier to the present flow of water, particularly the flooding and

recession regimetypical of the toic habitat.

(vi) Changesin human settlement patterns and wildlife disper sal and migration
may occur due to dyke construction

Dyke construction will reduce river-flooding incidents and will influence settlement
patterns, migration patterns as well as the area under farming land for people. Dykes

may block wildlife migration routes or channel them elsewhere.
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3.3 Assumptions
The study was carried out in the area between Padak and Panygor only. No season

distribution of wildlife was determined outside the study area. It was assumed that
wildlife completes an all year-round trip (see Merfit-Babtie, 1983) in their annual
migration that brings them to the study areain the dry season.



4.1 Data Collection Methods

Field assistants training: Two field assistants were trained on the use of the
GPS for data collection. Data sheets for the collection of quantitative data were
developed and tested for three days in the field by the principal investigator and one
of the field assistants.

Road- transects surveys:. Four road- transect surveys were conducted every
day in the early morning and late afternoon between 12" and 15" September. In total
220 km of road surveys were covered. Spoor and scat surveys were conducted along
roadside surveys by stopping every 2 km and scanning both sides of the road for

animal spoors and scats over a distance of 20 m at every stop.

4.1.0 Transect Surveys
The information on wildlife distribution has been compiled from systematic aerial and

road transect surveys, foot/ground transects and from literature.

4.1.1 Aerial transects (After Western and Grimsdell, 1979)

A single wet season aerial survey covering both west and the east side of the
Nile between Bor in the south and and Mabior (Panygor) in the north.
The aerial survey was carried out by flying East- west across the Nile from Padak to
Mabior (Fig. 1). Four transects, 100 km long of roughly equal length on either side of
the river were run 10 km apart on Tuesday 18" October, 2005. Flying between 100
and 200m above the ground at a speed of 150 knots along E-W straight grids using
GPS, transects coverage were roughly 1 km belts.



Fg 1. Map of the study area covered during systematic aerial and ground transect surveys;
Dark solid line is alignment option 1 (Mabior Gol alignment) and dotted line is Alignment option
2. The blue line is the Bor-Malakal Road.

This resulted in coverage of roughly 50% (coverage was 420km2) out of the possible
area of 800 km? (Mabior and Padak are roughly 80 km apart).

During the census flight, there were a total of five observers, two of whom were
observing wildlife, (the other three were mapping wetland vegetation) one on each
side of the aircraft. All animals seen were recorded on data sheets (Appendix 1). All
sighting positions were recorded as GPS co-ordinates with the assistance of the

vegetation-mapping group and the aeroplane’ s crew of the pilot and co-pilot.



4.1.2 Road transects (After Western and Grimsdell, 1979)

Seven systematic afternoon and six morning censuses were carried out on a
road transect running from Padak (Baidit) through Jalle towards Panygor
(Mabior)(South Bor). Four afternoon and three morning censuses were conducted on
the first visit between 11" and 16" September 2005. The other three afternoon and
three morning censuses were carried out between 18" and 22™ October 2005. These
transects covered the whole of the completed section of the WFP/GTZ road
construction project for South and North Bor counties. The road and hence the
transect covered a distance of 70 km starting from Baidit to about 10 kilometres south
of the end of the Jonglei Canal. These roads transects ran along the edge of Mabior
Gor (Toic) floodplain (see fig 1) habitat which is the focus of this study. Although not
by design, these transects created the best possible opportunity to count wildlife
coming into the seasonally flooded grasslands (Toic) to the west and those utilising
the dry grassands to the east. Both direct and indirect methods of anima censusing
were used to indicate presence of animals in the study area in the wet season. Use of
spoors, tracks, prints, lairs, dens, scats and other animal signsis a standard method for
censusing wildlife when animals are not easy to see for example if they are secretive,
nocturnal or when habitat conditions impede visibility (Norton-Griffiths 1978). In this
wet season, grasses in the study area were as high as two metres especially in Mabior
Gor. Under these conditions, it was impossible to count animals on foot transects.
Animals that may not have been easy to count from the air due to their small size or
the prohibitive cost of air censuses would have been counted using these indirect
methods. These methods are however limited because they only give indices of
abundances and at best only indicate presence of the animal. In this case, a six-metre
wide road strip transect defined by the existing road were used for the census. At the
time of the census, road construction works had stopped and this road was rarely
visited or used by vehicles. Anima signs were therefore easy to pick out once
encountered.

All censuses were therefore carried out from a vehicle. During all censuses, the same
make of vehicle, Toyota Land cruiser was used. This vehicle has good clearance and
is high enough to allow an observer so see several metres away from the road under

such conditions. However, due to low visibility, it was necessary to modify the
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vehicle transect census method. Two observers |ooked out the windows and scanned
the area on each side of the road for animals while the driver observed the road ahead

for any signs left by animals on the road. Every two kilometres, the vehicle stopped
and both observers scanned a 6 x 20m road quadrant for signs of animals. Records
were made of sign type, animal species and other measurements necessary to

positively identify a species. All data was recorded in note books.

4.1.3 Ground (Off road) Transects
During the dry season of February 2006, seven transects ranging from between 4 km
and 29 Km long (Fig. 2) were established for game censuses. Transect 1 (29 km long)

was used to collect data on hunting.

Hunting records

Every day for ten days, at between 12-4pm, observers drove through the 29 km stretch
and took records on number and species of game killed, number of hunters, arms and
other records. It was easy to record the data because hunters often camped with their
carcasses under atree at the road side, awaiting supply trucks to ferry the meat south
to the settlement areas. If a hunting party was observed camping for more than a day,
perhaps because they lacked transport, only new carcasses acquired after the last
sample was recorded from the particular hunting party were recorded, otherwise no

records were taken of the same party twice.

Animal Censuses

Each of the six transects (T2 to T6) was travelled once in the morning and once in the
evening on alternate days. Animals sighted were counted and details taken down in
data sheets (Appendix I).

4.1.4 Ad libitum Data

Data on wildlife distribution was also collected ad libitum when collecting other
information such as when mapping settlement patterns. During this survey, A total of
about 15 km of transect was covered in the area immediately to the south of Mabior
Gor (In Jalle Payam, South Bor) covering the villages of Jalle, Duk Agherot, Amion
and Anandian. The principal investigator worked with two field assistants, walking
between villages, and recording village positions using GPS and population status. All

11



direct and indirect signs of wildlife including animal sightings, Dens, Carcasses

bones, scats, footprints or vocalisation were recorded on a note book.

4.1.5 Secondary Data

All data on distribution of Wildlife that were not observed during the period of this
study was obtained as secondary data from Mefit-Babtie (1983) Wildlife Studies:
Development Studies in the Jonglei Canal Area. A report to the Government of the
Democratic Republic of the Sudan, Ministry of Finance and Economic Planning

(Val. 5).
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Fg 2. Sketch map showing the seven transects (T) when dry season censuses were carried
out in February. Transect 1 (T1) was 29 km long and used for records of huntung and carcass

counts; T2 to T7 were used for game census. T2 (5 km); T3 (6 km); T4-T7 (4 km).
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5.1 Species Data
5.1.1 Wet season

Most data recorded here is on mammals. Observers made casual records on birds that
were observed during the study period. No data was recorded for reptiles and
amphibians due to time limitations and also the limitations of the terms of reference

and the scope of the study.

It is important to note here that very few records of animals were obtained during the

wet season censuses, particularly during the Aerial census (Table 1).

Table 1: Results of the single aerial census of wildlife carried out in September
2006 during the mid-wet season. The numbersunder ‘vegetation types, are codes
for vegetation points as obtained from the wetland component of the EIA (This
will beinter preted to show vegetation types).

Species Vegetation type Habitat Total

Buffalo 49 Woodland 13
Hippo 58, 137 Swamp 3
Zebra 78 Grassland 7
Warthog 83 Toic 3
Girraffe 93 Grassland 1
Sitatunga 157 Swamp 2
Total 29

Most records of animals in the wet season were indirect signs seen on the road,

including fecal, spoor, carcasses, skullsetc. (Table 2)

Secondary information also support this observation that animals are not easy to see
during this season particularly because animals migrate to the higher ground feeding
pastures to the south East of the study area, upto 400km away (see Mefit-Babtie.,
1983). This report therefore is based mainly on the survey data that was possible to

collect under the circumstances of the wet season and on literature search.
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Table 2: Resultsfrom thirteen road transect censuses between September and

October, 2005

Species

Sight Sign

Print

Skull Faeces Call

Total

Reedbuck
Bushbuck

Warthog

Banded Mongoose
Black backed jackal
Marsh mongoose
Patas monkey
Hyaena

Girraffe

oribi

P NN OTWN D

2

Total

w
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5.1.2 Dry season

Results on the dry season census reported large numbers of six locally common
ungulates, Tiang, Mongalla gazelle, Kob, Reedbuck, Warthog and Oribi (Table 3).

Tiang were clearly the most common as estimates around Mabior Gol show that at

least 1 million Tiang come into the Toic in the dry season. Large herds of Tiang were

seen grazing together in mixed species groups with Mongalla gazelle, Reedbuck, Kob

and Warthog.

Table 3: Results from fourteen off-road transect censusesin February 2006

Species Habitat Total
Buffalo Woodland 3
Tiang Grassland/woodland 978,233
Zebra Grassland/woodland 12
Warthog Grassland 2,328
Girraffe woodland 4
Reedbuck Grassland 7,456
Kob Grassland/woodland 9,796
Mongalla Grassland 12,189
Oribi Grassland 1,234
Hyena Toic 2
Leopard Woodland 2
Marsh Mongoose Toic 12
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513 Animal Numbers and distribution between seasons

Data from the wet and dry season was analysed using Analysis of Variance (ANOVA)
for tota number of Animals of all species. The total in the dry season was
significantly higher than in the wet season (ANOVA F = 123.50; Df = 1; P<< 0.001;

Table 4) indicating that animals are migrating into this areain the dry season.

Table 4: ANOVA table showing comparison of total numbers of animals of all
species between wet and dry season in the study ar ea.

Source of variation  Df SS Ms F P
Season 1 3456.8 3456.8 68.04 0.000
Error (species) 10 508 50.8

Total 11

514 Species specific comparison (Migration)

Dry and wet season counts for twelve species were compared in order to determine
which species might be migratory and which might be resident (or whose populations
do not show differences in the two periods suggesting they may not make significant
seasonal movements. The species were Buffalo, Hippo, Zebra, Warthog, Giraffe,
Sitatunga, Reedbuck, Bushbuck, Oribi, Tiang, Kob and Mongalla gazelle.

Data was analysed for each species using Chi-square ( %) contingency test. Table 5
below shows the comparisons. There were significant differences in numbers between
the dry and wet season for the following species, Warthog, Reedbuck and Oribi.There
were no animals sighted in the wet season for Tiang, Kob and Mongalla gazelle, and
therefore, no Chi-square test was performed for these species. These animals were
however observed in thousands in the dry season, and were obviously migrating into
the area. This data suggests that the following species are migratory: Tiang, Kob,
Mongalla Gazelle, Reedbuck and Oribi.
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Table5: Chi-square analysisfor the differencein the number of animals counted
for each speciesin thedry and in the wet season.

Species Number

Wet Dry 2 P
Buffalo 13 3 6.25 0.12"
Hippo 3 o e e
Zebra 7 12 1.316 0.251
Warthog 6 2,328 2310 0.000*
Giraffe 2 4 0.667 0414
Sitatunga 2 0O e e
Reedbuck 6 7,456 7438 0.000*
Bushbuck 2 o e e
Oribi 1 1234 1231 0.000*
Tiang 0 978,233 -m--e- e
Kob 0 9,796 - e
Mongalla 0 12,189 - e

* Significantly Differentat o0s
Migrant Species

Although there were significant differences for the dry and wet season numbers of
Warthog and buffalo, these two species are not considered migratory based on
literature (Merfit-Babtie, 1983).

5.2 Wildlife hunting
Hunting data was only collected over the dry season on Transect 1. The datais

presented in table 6 for the ten days of collection. Theten days datais only presented
for Tiang. Only eight carcasses were recorded for reedbuck and three for Mongalla
gazelle. No Carcass was recorded for Kob.

Data from table 6 indicates that Tiang offtake by hunters was about 0.95 Tiang per
hunter per day over the ten days this data was collected. One sample t-test of means
indicated there was high variation between the number of tiang killed per day (Mean
=16.8+ 9.54; t = 5.567, D.f = 9; P =0.000), suggesting that more number of days of
data collection would be required to calculate a certain mean offtake that has little

variation among days.
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Plate 1: Tiang Carcasses at the roadside (Transect 1) ready for transportation to the
market.

Plate 2: Hunters display their Tiang kill and an assortment of assault rifles.
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Table 6: Hunting data collected over the dry season on Transect 1

Day Tiang Carcasses No. of Hunters No. of Guns
1 38 26 16
2 18 19 12
3 12 13 8

4 22 24 16
5 6 10 6

6 23 12 7

7 16 21 15
8 10 24 16
9 6 16 12
10 17 12 4
Total 168 177 112
Mean 16.8 17.7 11.2

5.3 Human Settlement Distribution Data
Data on the distribution of human settlements along the new road and dyke system in

the areaimmediately south of the Mabior Gor floodplain were collected by walking to
villages and mapping their locations using GPS. Between the 19" and 22" October
2005, five villages, Jale, Amaldin, Amion, Duk and Agherot, all in Jalle Payam, the
area immediately to the south of the Mabor Gor, were visited and all houses (Tukuls,
Luaks), churches, schools, health centers, wells, community centres and others were
counted and recorded on Data sheets (Tables 7a, 7b, 7c) The centre and four other
outermost points defining the perimeter of the village were mapped on GPS
(Appendix 11).
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Table 7a: Buildings and other structuresin the settlements around the Mabior Gol area near Jalle. The data reflects the sizes of the
village settlements

Boma Village Tukuls  Luaks Shops Churches Schools H. Centres Halls Police posts  Wells
Kolmarek ~ Amion 96 22 _ 3 _ 1 1 2
Kolmarek Duk 134 29 5 2 1 1 _ 1
Kolmarek  Agherot 57 4 _ _ _ _ _ _
Jalle Jalle _ _ _ _ _ _ _ _
Jalle Anandian 111 43 _ _ _ _ _ _
Total 398 98 5 5 1 2 1 3
Table 7b Human population near M abior Gol
Human
Population
Boma Village Male Female Children Total
Kolmarek  Amion 58 78 84 220
Kolmarek Duk 83 102 241 426
Kolmarek  Agherot 19 43 101 163
Jalle Jalle _ _ _ _
Jalle Anandian ND ND ND _
Total 160 223 426 809
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Table 7c: Livestock populations

next to Mabiol Gol

Boma Village Cattle  Sheep Goats
Total

Kolmarek Amion 110 45 182 337
Kolmarek Duk 402 65 257 724
Kolmarek  Agherot 95 14 28 137
Jalle Jalle _ _ _
Jalle Anandian ND ND ND

Total 607 124 467 1198

21



$PUBP&L W () * &+, -($

6.1 Impact of the physical presence of dyke and road
Blockage of migratory route:

The expected consequence of the physical presence of dyke network is blockage of
wildlife migratory corridors. By Analysing numbers of animals in the wet and dry
seasons, it was possible to determine which species of wildlife migrate. Migration
patterns were therefore determined for the region using data from this study, and from
outside the region using literature from Merfit-Babtie (1983). The combined
information was used to map the wildlife dispersal patternsin the affected area. Based
on the results, the following species are likely to be moderately impacted on because
of their migratory nature (Babtie 1983; Kingdon 1997); Tiang (Damaliscus korrigum
tiang) , the mongalla gazelle (Gazelle rufifrons albonotata), white-eared kob (Kob
kobus leucotis) and the reedbuck (Redunca redunca cottoni). The blockage of
migratory routes is not expected to result from the road or dyke being a physica
barrier. Migratory wildlife arrives in the study area from the south at the end of the
wet season and the beginning of the dry season. At this time the dyke is dry and low
enough and is not expected to provide any difficulty to wildlife crossing. The impact
is expected to result from blockage of migratory routes by linear settlements that are
expected to crop up along the eastern side of the dyke. The species-specific impacts
are discussed below.

6.1.1 Species-specific impacts

6.1.1.1 Tiang (Damaliscus lunatustiang)

Tiang favour grassland habitats ranging from vast treeless plains to lightly wooded
bush and tree savanna. It prefers medium sized (Knee high) grasslands where
woodland and open grassland adjoin pasture. They are selective feeders and are
unable to harvest very short pasture as efficiently as other bulk feeders from the same
family such as wildebeest (Estes, 1991). The densest populations of Tiang occur
where green pastures persist through the dry season, notably on plains bordering lakes
and rivers subject to seasona flooding, but they migrate between the arid and

savannah zones (Vesey-FitzGerald, 1955). This study reported about 1 million tiang
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in the study area in the dry season, yet no tiang were observed here in the wet season.
This result is similar to that in UNDP/FAO (1977) and Euroconsult (1978) who
reported large numbers of Tiang in the study area during early and late dry season.
Mefit —Babtie (1983) carried out three aerial censuses of all wildlife in the Jonglel
plains of Southern Sudan and reported that Tiang were clearly the most abundant
species with an estimated population of half a million animals, that completed a
round-trip annual migration covering about 800 km (Fig 3). Estes (1991) reports that
there are upto ¥ million Tiang in Southern Sudan. Our estimate shows that with about
1 million tiang passing through the study area during the dry season, this species still
dominates in terms of numbers over other species in the study area during the dry

Season.

For economic reasons and also due to limitations regarding the scope of this study,
systematic aerial and ground transect surveys during the wet season were restricted to
the study area (Mabior-Gol) and the immediate vicinity. Mefit-Babtie (1983) and
Estes (1991) both emphasise the importance of the Sudd wetlands, particularly the
river flooded grasslands in the study area as dry season grazing and birthing area for
Tiang. The finding that there were no Tiang in the study area during the wet season in
this study is important because Mefit —Babtie (1983) report that earlier, published
accounts claimed that Tiang were available in the study area during the wet season,
allegations they report were based on inadequate evidence.

However, findings from this report do not support information from Mefit-Babtie
(1983) that Tiang's habitat use of the Toic in the mid-wet season was 47% (see report
by Mefit-Babtie, Table 5.2.22). Tiang live in groups and it would have been
impossible to miss them in the toic while we found other less gregarious species of
similar body size. Mefit-Babtie (1983) showed that Tiang habitat selection show
heavy reliance on the Toic in the dry season which they also use as their breeding site.
In this study, less than 1% of the tiang females had young, which to our assessment
were about a week or two old. No newborn young were observed. It is assumed in this
report that February represents the beginning of the breeding season. Birth period is
concentrated within a six-week gap between mid-February and late March during
which time they are resident in the study area (Merfit-Babtie, 1983). Results from
transect surveys indicated that tiang cross the dyke between Jalle and the southern end

of the jonglei canal (seefig. 3) on their northern journey to the Sudd wetlands. This
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would not have presented much difficulty before the dyke, but now the presence of
the dyke is likely to attract human settlement linearly along the dyke. The dyke will
also prevent flooding and make the road to the east passable most part of the year,
increasing access to the Mabior Gol. The dyke itself is not likely to result in any
significant impact as a physical barrier per se. Rather human settlement will be the
impeding factor. To the extent that tiang use the sudd wetlands as a breeding site,

blockage of accessto the siteislikely to be a significant impact.

Pate 3: Migratoy Tiang crossing west into Mabior Gol from the eastern plains. A few of
the female tiang were observed to be accompanied by young. The third from right of this
picture is ayoung tiang.
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Thisimpact is high at the regional scale especially considering that both the access
route as well as the breeding site (part of Mabior Gol) will be open to heavy
utilisation by people and livestock. Already, the presence of the Jonglei canal to the
northwest has created another barrier for Tiang on the return journey that has to cross
the canal between Duk and Kongor. The presence of human settlemnent will also lead
to increased off-take of tiang through hunting. Results of this study show that Tiang is
clearly the most exploited species of all wildlife. However, with a popul ation of
nearly amillion and a daily off-take of 17 animals, the impact of hunting islow and
insignificant on a short term. Tiang are also abundant in the south eastern section of
south Sudan around and inside Boma which is a protected area. However, although it
is not clear from thisstudy if all the Tiang migrate, it is evident that this southern
popul ation contributes significantly to the northern migration into the study area.
There is a positive impact to the community because of the increased availability
game meat. However, a sudden rise in hunting pressure may make the animals to shift
their migration paths and avoid the toic altogether or migrate through it in lower
numbers. If this happens, there will be a negative impact on the people because they

will have access to |ess meat.
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Fg 3: Seasonal migration of the Tiang showing the route through and the period of occupancy
of the study area. This map is adopted with modification from The Hydrology component of the
EIA. The figure is based on data from this study, but projections outside the study area are
based on Merfit-Babtie (1983).

6.1.1.2 Mongalla gazelle (Gazelle rufifrons albonotata)

Mongalla gazelle are abundant on the eastern bank of the river Nile in the Bahr €
Jebel and undertake seasonal migration that brings them into the study area well into
the end of the dry season after the Tiang. This species is not found on the west of the
Bahr el Jebel (see Merfit-Babtie, 1983). The mongalla gazelle are not water dependent
and can stay for long periods away from water (Estes, 1991), and this is reflected in
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their low dependence on the toic in the late dry season (Merfit-Babtie, 1983). The
results from this study support the findings Merfit-Babtie, (1983) that mongalla
gazelle prefer habitats dominated by Hyparrhenia grasslands and particularly regrowth
areas and may be dependent on the Tiang to improve sward structure (see also
Sinclair and Norton-Griffiths 1979 on Thomsons gazelle and Wildebeest). We found
mongalla gazelle groups to be strongly associated with Tiang groups. The likely
impact of migratory corridor blockage by the dyke on the mongalla gazelle will be
very low. Even without the dyke, the level of utilisation of the Toic by mongalla is
only 19% (Merfit-Babtie, 1983). Mongalla, being water independent are likely to
modify their migration patterns and may not necessarily have to cross the dyke
network since there will still be adequate Hyparrhenia pasture east of the road/dyke
following regrowth after feeding by Tiang. The mongalla do not necessarily have to
go into the toic if conditions are unfavourable. This assessment is based on the
assumption that mongalla are likely to find ephemeral sources of water in the
seasonally rain flooded Hyparrhenia habitat east of the dyke, as well as from
numerous borrow pits that we found containing water long into the onset of the dry

season .

6.1.1.3 Reedbuck (Redunca redunca cottoni)

Estes (1991) describes the reedbuck as preferring swampy areas, but this study
observed that reedbuck was mainly found in grassland habitats (see aso Merfit-
Babtie, 1983). Reedbucks are both migratory (see results) as well as all-year round
residents in this ecosystem. The presence of reedbuck in the study area during the wet
season was confirmed during this study by the presence of very many fresh skulls
from reedbuck presumably killed by hunters. On the afternoon of September 12"
2005, on a 2km walking transect, we found three fresh recently dead skulls of
reedbuck within 1 km from Padak village. Reedbucks are over 70% dependent on the
toic at the late dry season, unlike the mongalla gazelle even though they show similar
migration patterns (Merfit-Babtie, 1983). The impact of the dyke on reedbuck islikely
to be high on the local scale because of not only the blockage of corridors in the dry
season but also because for them, mortality from hunting is year-round. Reedbucks
were also observed accompanied by young in the month of February, and we expect
that the presence of the dyke will interfere with their breeding pattern.
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6.1.1.4 White-eared Kob (Kob kobusleucotis)

The Kob is awater dependent species throughout their range (Estes, 1991). Although
Mefit-Babtie (1983) reported them to show preference for the flooded grasslands and
being residents as well as migrants to the toic, we did not record any Kob here during
the wet season. Although Kob may be highly dependent on the wetlands all year
round, the impact on them by the dyke islikely to be moderate. We did not see any
kob with young in February and therefore without the benefit of knowing their
breeding range, one cannot predict with any degree of certainty the level of impact
expected for kab. It could be high if infact it is found that they breed within the study
area. If that were the case, coupled with their presence in the area al year round, this
would increase the impact significance to high. At present, more data will be needed
on their habitat use and breeding patterns, but the proposed impact is high and
regional.

6.2 Impact of the dyke on general wildlife habitat
Results obtained from the Wetland Specialists on this EIA show that Option 1

(Mabior Gol Realignment; Fig. 1) results in the cutting off of approximately 197 000
ha of river flooded grassland from the main swamp, while Option 2 (Cutting off the
entire Mabior Gol) would lead to a loss of approximately 220 500 ha of this habitat.
This amounts to 17.56% and 19.64% of the total river flooded grassand in the study
area. Twenty three thousand ha of river-flooded grassland in the Mabior Gol would be

retained if Option 1 were the preferred alignment (Wetland Component report).

It is possible to make well-informed propositions on the general trend in the dynamics
of the grasdands. Within the diked area, Inundation depth slightly increasein the
upstream area near the dike mainly during the first half of the flooding cycle whilein
the downstream area the flooding curve is slightly delayed. The swamp area itself
faces only minimal alterations to the flood pattern. Inundation time increases for the
upstream areas near the dike, while in the downstream areas the inundation time is
slightly extended causing alonger time span when the area remains flooded. The
influence of the planned dike system can be judged as negligible from a hydrol ogical
point of view with water level and inundation time changes being in a range of around

ten percent at its maximum. Considering the low degree of confidence in the model
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results, larger changes might be possible but can’'t be proven at this stage (Hydrology

component).

6.21 Dry season dispersal range (Grassland)

Although the hydrology report considers the predicted 10% changes in water level
and inundation time as as result of the dyke as negligible, this impact is infact high
from an ecological point of view. Such a change in Inundation levelsis likely to lead
to significant changes in species composition for both grassland and woodland
habitats.

6.2.2 East of the dyke (Dry area)

Changes in flooding regime that will result in more aridity to the east of the dyke will
predictably result in the following grassland vegetation changes. Floodplain
grasslands (Seasonally flooded without dykes): These grasslands are currently
(without dyke) dominated by Oryza longistaminata and Echinochloa pyramidalis, the
two species that are well adapted to the seasonal flooding regime. When the dyke
stops water flow and the eastern side dries up, this vegetation type will definitely be
gradually replaced first by Sporobolus pyramidalis and will finally get to a climax
dominated by Hyparrhenia spp. Such succession involving displacement of O.
longistamina by S. pyramidalis has been reported for the area between Maar and
Panpiol after the construction of the Maar-Kongor dyke in 1981(Mefit-Babtie, 1983).
Whichever of these alignments is finally adopted, wildlife will lose dry season
grazing. Thisimpact will be higher on grazers (Table 1 below) more than on browsers
as what will be lost will be mainly grassland habitat. Elephants and Giraffes are not
likely to experience any impact because they are mainly woodland species (Giraffe),
or require so much range area and with a catholic diet so that the impact of the
development would be negligible (Elephant). Some grazers that require vast dry
grasslands are likely to be positively impacted on by the dyke. Such species as
Mongalla gazelle, Roan antelope, Zebra and Oribi are likely to be at an advantage as
the area under dry land increases. Sporobolus and Hyparrhenia grasslands have very
low nutritional value compared to Oryza sp. (Lock 1972, quoted in Mefit-Babtie,
1983). Edge species will be affected by reduction in the length of edge (see Mefit-
Babtie, 1983).
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6.2.3 West of the dyke (Swamp after dyke construction)

Although it is not known with any degree of certainty that flood levels on the western
side of the dyke will rise and persist for longer periods, they are likely to increase the
depth and duration of inundation leading to colonization of the river flooded grassland
by less pa atable hydrophytes such as Typha domingensis that typically inhabit deeper
waters (Wetland Specialist group).

The river-flooded grasslands are an important dry season grazing resource for large
herds of resident and migratory wildlife as well as cattle. They are however burnt
annually as soon as the grassis dry enough to support afire (Mefit-Babtie, 1983). It is
only after the arrival of the floodwaters that the main growth period of O.
longistaminata begins. With inadequate flooding, growth and flowering are
suppressed (Wetland Speciadlist Group). Table 8 below shows the wildlife that are
likely to be affected by the action of dyking on changesin grassland availability and
productivity.

6.24 Impact on Woodland habitat

Woodlands are likely increase by colonising the drained areas and taking over
grasslands. To this effect, Browsers will increase locally while grazers will reduce.
However, the scenarios here vary depending on which of the two dyke alignments is
adopted. The current situation (dyke alignment 1) that circumvents the Mabior Gol
will lead to less loss encroachment by woodland because already, areas to the east of
the proposed dyke in the Mabior Gol depression are already consisting of a matrix of
bush land, woodland and grassland, although grassland predominates (Personal
observation). What will most certainly happen under this alignment is that woodland
will gradually and eventually replace what is presently there of bush land and
grassland. Thereislikely to be a significantly moderate increase in local abundance of
woodland birds but the regional impact will be minimal because birds can fly to more
open areas easily. Woodlands will also attract a lot of browsing mammals in this
region but this impact will be negligible as most browsers are large mammals that
may seasonally migrate, as the area under woodland would still be significantly too
small (at least initially) to support resident species. There is however a possibility of

seasonal overabundance of small and large browsing mammals within the woodlands.
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Table 8: Impacts on grazersasa result of reduced flooding

Negative
Migrants preferring seasonally flooded grasslands
Species toic use (%)* significance Spatial Scale
Kob 85 Moderate Regional
Reedbuck 71 Moderate Regional
Tiang 64 Low Regional

Resident water dependent

Waterbuck 30 Very low Local

Sitatunga 67 Low Local

Hippo 39 Very low Local

Nile Lechwe 74 High Local

Buffalo 63 Low Local
Positive

Mongalla 19 Very low Local

Zebra 19 Very low Local

Roan 21 Very low Local

Oribi 25 Very low Local
No I mpact

Elephant 19

Giraffe 4

* 0 toic use in the dry season from Mefit-Babtie (1983); value used is whichever of early or late dry is
higher. Over 90% toic use would result in High impact; 70-90%, Moderate; 40-60, Low; <40%, Very
low.

31



6.3

Mitigation of Human settlement Impact
Controlled settlement with zonation such that settlement is discouraged in certain

sections of the road and dyke.

Action: There are three possible options here depending on the community willingness

to conservation and sustainabl e utilisation of the wildlife resource.

(i)

(ii)

The best option for wildlife of course would be to gazette Mabior Gol
area a protected area with the status of a National Park. It would
require that the area is free of human settlement, cattle camps, grazing,
hunting or any other human activity. Alternatively, other protected area
models may be adopted to suit the local, regional as well as national
and international interests where conservation may go hand in hand
with compatible human activities. Considering that this area has high
potential for tourism once the area is secure, it would appear that this
area might have the best potential as a non-consumptive use zone that
will mainly be developed for tourism and as a biodiversity and cultural
site. This approach would work best if the local community are
educated about the non-use value of this resource and involved at all
levels of decision making involving gazettement. The community will
have to be the magjor stakeholders as well as the main beneficiaries of
any benefits accruing from such investment. Other areas outside
Mabior Gol could be used for consumptive use of wildlife provided

corridors are left open for wildlife to access the conservation area.

The next best option would be to leave the whole of the Mabior Gol
free of any human settlement except for cattle camps. This would
effectively create one wide dispersal area for wildlife to come into the
toic during the dry season. It would also reduce the level of contact
between people and Wildlife. If this measure is taken, at least a 25km
stretch of corridor will be free of human settlement. It can be predicted
with ahigh level of certainty that wildlife migratory routes will change

so that they will now follow the settlement along from the south and
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will not be expected to cross the dyke until they reach the Mabiol Gol
opening (Fig 4).

(iiiy  Thethird and the most practical option under the present circumstances
isto plan resettlements of the returning communities such that there
will be settlement free corridors for wildlife to pass through and access
the toic. It is expected that based on the historic resettlement patterns,
three clans, Anok, Chir and Juet will resettle in their ancestral land in
Mabior Gol between Jalle and Maar. If thisis the case, amodel is
presented (Fig. 4) where the three clans can resettle and allow at least
two corridors each 6 km wide between them. These corridors would be
used by wildlife.

In making all these decisions, the community will need to be involved. They will have
to be part of the planning, implementation and monitoring in either of decisions (i),
(if) or (iii) above, whichever is adopted. It must be clear that the community are the
major stakeholders. However, guidance with regard to legislation will be needed from
the government particularly because whatever decision is made will have an impact

not only on local, regional and national scale, but also on an international scale.

33



Excavator

M aar

“‘--IIIIIIIIIIIII
.
Py
.
P

&

Settlement areas

Corridor area /
/\

Predicted access route =————p

Fg 4: Proposed resettlement pattern showing settlement free corridors that wildlife can use to
access Mabior Gol area and the toic.



6.4  Mitigating the impact on local abundance of wildlife
The construction of the dyke across the Mabior Gol depression will affect

local concentrations of wildlife in so far as the dyke will create vast areas of dry land
in the wet seasnn an the eactern dide f the dvke The dvke will cit off all creening
flow and surface run-off that have been irrigating these grasslands in the wet seasor
¢nd thus providing moisture that sustains the pasture long into the dry season. Watel
I avels will rise in the west side of the dyke while the eastern side will remain dry fol
I anger periods of the year than it did before dyke construction. It is not likely that the:
eastern side will be sustained much longer than it does presently by rain floods. Mefit:
Babtie (1983) proposed that the most likely reason why Tiang (and probably others
rnigrate southwards in the wet season is to avoid flooded grasslands and dense humar
cettlements. This is the situation that has prevailed without dykes. To the west of the:
dyke, (Mabior Gol river flooded grasdands), the rise in water level due to the
damming effect of the dyke will result in the flood recession on the west side of the
dyke being slower that it currently is in the absence of the dyke. The likely impacts
will be that there will also be large concentrations of wildlife in the dry season,
significantly higher than would be the case without a dyke as a result of reduction in
seasonally flooded area. This too would expose wildlife to what can be called a
bottleneck effect with likely increased hunting success by hunters and significantly
larger off-takes than would be the case without a dyke. The impact of increased local
abundances of wildlife west of the dyke is a positive impact that requires no
mitigation. In any case, the resultant increase in hunting will control any such

expected impact.

6.5 Mitigating of impact of increased mortality on wildlife from
hunting

Large, local, dry season concentrations of wildlife are predicted in particularly in the
Mabior Gol depression after the dyke/road constructions. With dykes in place, two
likely impacts are predicted, both of which will negatively and significantly affect
wildlife. (i) Either the concentration of human settlements will increase in the now dry
area to the east of the dyke and displace wildlife altogether from Mabior Gol or (ii)
The high level of insecurity in this areas (there are constant attacks and counter-
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attacks between Dinka and Murle people and this area currently acts as buffer zone
will discourage human settlement, and result in larger concentrations of wildlife in the
wet season as a result of the creation of more dry habitat. Wildlife concentrations in
this region all-year round will allow hunters to increase off-take through hunting.
Since hunting mostly occurs in the toic, but also in the permanent areas of residence
(near permanent habitats), and during the dry season when wildlife is migrating
through the area. The impact of hunting is likely to be significantly high with the
presence of the dyke and increased human popul ation density compare to the situation
without the dyke. The preferred animals for hunting (in order of preference) are
Mongalla Gazelle, Reedbuck, Tiang, White eared Kob, Giraffe, Hippopotamus and
Bushbuck (Mefit-Babtie, 1983).

Action: Controlled season hunting (closed dry season hunting in the area of Mabior
Gol, (Fig. 5). This control will reduce the impact on wildlife by hunting, particularly
during the breeding season as most animals breed at this period in this area. This will
rely on the existence of a Wildlife policy and Law as well as use of trained and well-
equipped ranger unit. It will also rely on the goodwill of the local community with
regard to attitudes towards natural resources conservation and sustainable utilisation.

It is imperative that before initiating any of the recommended mitigation measures
such as controlled season hunting, the local community is involved in every step of
decision making and in the implementation. The community should decide where and
when hunting should be carried out, and what would be the most appropriate hunting

methods.

Table 9 shows the summarised impact table with details of mitigations proposed.
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Fg 5: Propose Closed season hunting zone to allow wildlife to use and breed in Mabior Gol
during the dry season. Proposed closed season is December to May.
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Table 9: Summarised impactstable for wildlife species

Description of impact Spatial scale Time scale’ Degree of Significance rating Mitigation measure
certainty Before mitigation After mitigation

Reduction in populations of migrant Regiona Long term High Moderate (kob and Low Settlement free zone,

antel ope species preferring seasonally reedbuck) Low (tiang) migration corridors,

flooded grassland (negative) (negative) hunting ban area

Reduction in water-dependent species Locd Long term High Low Low Controlled flooding

(waterbuck, sitatunga, lechwe, hippo and (negative) (negative)

buffalo)

Increase in populations of dryland antelope | local Long term High Very low Very low

species (mongalla, zebra and oribi) (positive)

Reduced availability of wild game during Regional Long term Probable High High Closed season hunting

the dry season thus affecting the nutritional (negative) (positive) In the Mabior Gol

status of people.

Increase of wild game through the year and | Regional Long term Probable High High Controlled flooding,

increased off-take ratesin the short run. (negative) (positive) Closed season hunting

Eventual disappearance of game species Regional Long term Probable High High Settlement free zone,

either due to increased human settlementsin (negative) (positive) closed season hunting,

former wildlife range after the dyke or
increased wildlife off-take rates.

Hunting ban area
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6.6. Impact of increased competition with cattle
The expected dry season concentration of wildlife and cattle within Mabior Gol is

likely to result in increased competition for resources between wildlife and cattle. All
grazers will concentrate at the edge of the flooded and dry grassland and follow the
receding floods predictably with time. Although it can be predicted that wildlife and
cattle will avoid competition deliberately by utilisation the grasslands at different
timesif feeding in the same area (wildlife might feed at night and cattle by day), grass
and water resources are likely to be depleted at a much higher rate than is the current
situation without a dyke. The impact of competition is expected to be high at least for
grass, but no more impact is expected on water than is currently being experienced
because water is expected to recede at a slower rate than is currently the case.
Moreover, local depressions and dyke borrow pits are likely to hold water long
enough to last the dry season. The situation may be more critical if for example
changes in grassland composition result in more swampy vegetation leading to
increase in less palatable swampy vegetation like Cyperus, Typha and Vossia at the
expense of the seasonally river-flooded grassland species like Oryza and Echinochl oa.
If this happens, the level of competition will be very high. With the dyke, human
settlements may or may not extend to the Mabior Gor as discussed earlier but cattle
camps will definitely move and may be located here for more longer periods of the
year than is currently the case. In the dry season, the rain fed grasslands to the east of
the dyke will be poor in quality with little regrowth, while the west of the dyke will
have more nutritious grass (See Mefit-Babtie, 1983). It is predicted that the cattle
camps will simply relocate to the east of the dyke in the wet season and back to the
west in the dry season, resulting into a somewhat sedentary lifestyle among the
herdsmen.

6.7 Mitigation of impacts of increased competition between cattle and
wildlife

Action: Controlled flooding of the eastern side of the dyke just before the onset of the
dry season using irrigation/sluice gates along the dyke. Thisis likely to increase grass

biomass productivity and increase the dry season grazing area.
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6.8 Impact of Increased risk of disease transmission between wildlife
and cattle

There is a likely increase in the risk of disease transmission between cattle and
wildlife after the construction of the dyke and the predicted increase in cattle wildlife
interactions particularly during the dry season when both will be concentrated around
Mabior Gol. The socio-economic component of this E.I.A reports that it is clear from
the survey that infection rates and losses of livestock to disease in the Bor area during
the dry season are very low. This suggests that the issue of livestock diseasesis not a
major concern in the Bor Counties, results that are consistent with observations made
by Mefit-Babtie (1983): “after reviewing the role of wildlife in relation to domestic
animal disease, it is concluded that they constitute a negligible threat to the present
population of cattle, sheep and goats in Jonglei. Furthermore, their contribution in
terms of first-class animal protein during the dry season is an advantage which far
outweighs their input to the massive pool of disease organisms already harboured and
maintained by the domestic animal population”. Although the risk of disease
transmission is likely to increase, disease prevalence is likely to lower as a result of
reduced flooding. Helminth infections may lower with the reduction of suitable snail
habitat while reduced level of flooding is likely to lead to increase levels of tick
infestation, as ticks will have more suitable conditions to complete their life cycles.
Conclusion regarding disease prevalence however cannot be reached with any level of
certainty and more research will need to be carried out after the interaction between
cattle and wildlife has been initiated.

6.9 Mitigation of Impact of Increased risk of disease transmission
between wildlife and cattle

Action: Development of aroad network and improvement of services should create

more awareness and provide more veterinary services such as cattle tick control and

this problem should therefore be of not much concern.



There is need to monitor wildlife migration patterns after the construction of the dyke
and when the mitigating situations have been effected. Particular valuable to monitor
include:
Wildlife monitoring
Wildlife use of the proposed corridor in al seasons. Particularly monitor
diurnal use and interaction with livestock and humans.
Adherence to the closed season hunting and settlement zonation. Continuously
monitor encroachment into wildlife corridor by settlements and livestock
camps and secure the corridor
Wildlife off take by the local community throughout the whole region.
Monitor numbers of each species taken in the dry and in the wet season as well
as adherence to recommended off take methods.
Wildlife breeding patterns, particularly the species that have traditionally been

known to breed in the dry season around the toic.

Habitat monitoring

Monitor the:
Changes in grassland and woodland composition east and west of the dyke
Flood dynamics across the dyke and road system

Presence of invasive species of plants both west and east of the dyke

Human-Wildlife conflict
Monitor:
Illegal wildlife off take (poaching)
Illegal human activities like uncontrolled fires
Crop raiding and livestock depredation by wildlife
Disease transmission between livestock and wildlife

Dry season competition for water and pasture between wildlife and livestock
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APPENDIX |

ANIMAL SPECIES RECORDS ON TRANSECTS

SOUTH SUDAN BOR-MALAKAL ROAD AND DYKE RECONSTRUCTION AND

REHABILITATION PROJECT

Habitat Legend

HELD DATA SHEET: WLDLIFE COMPONENT 1: Snamp Recorders name:
‘ ‘ ‘ 2: Toic

3: Grassland
Transec Date Time 4: Woodland
t
GPScoordinates: ~ Start: N ° E 5: Agriculture

End: N C E |
Nurmbers of animals

Species Distance | Bearing | GPS coordinates Habitat Ad.Mele | Ad.Fem | Young Total Activity Remerks




APPENDIX I

FIELD DATA SHEET: HUMAN SETTLEMENTS

SOUTH SUDAN BOR-MALAKAL ROAD AND DYKE RECONSTRUCTION AND REHABILITATION PROJECT

Sheet No. Data collector
name
Date
Time (from Start: End:
Gps):
Dwelling structures Population Livestock estimates
WPT | County Payam | Boma | Village | GPS reading Tukuls | Luaks | Shop | Male | Female | Child | Cows | Sheep | Goats | Remarks
C
1
2
3
4
C
1
2
3
4
Others Churches Schools Other
Wells/Bore Health Centre C: GPS at Centre
holes




