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Background 
At the request of the United Nations Resident Coordinator (RC) in Serbia, a United Nations 
Disaster Assessment and Coordination (UNDAC) Team was mobilised by UN OCHA and 
deployed to Serbia on 18 May 2014. The Team was composed of a Team Leader, a 
Deputy Team Leader and Information Management expert, and experts in the fields of 
flood management, logistics and infrastructure, environmental impact, and population 
displacement. Two mapping and GIS experts from MapAction were attached to the 
UNDAC Team. The Team also received support from a landslide expert from Swiss 
Humanitarian Aid. Throughout its stay in Serbia, the Team received invaluable support 
from the Office of the RC, UNDP, SEESAC, and UNMIK (transport), without which the 
mission would not have succeeded. 
 

Situation 
Heavy rainfall began on 13 May, as a result of a low-pressure area (Yvette internationally, 
Tamara in the Balkans) that formed over the Adriatic Sea due to polar air from Central 
Europe meeting with the humid subtropical air of the Mediterranean basin. In about a four 
day time span, a record high rainfall has occurred. In western Serbia, more than 200 mm 
of rainfall has been recorded in a week’s time. The 200mm rainfall is about equivalent to 
the average rainfall in a period of 3 months in this region. The rainfall was mainly received 
in the river catchment of the river Sava and its tributaries.  
 
Two distinct phenomena occurred in Serbian part of the Sava River basin. The tributaries 
of the Sava River (e.g. Kolubara River) responded almost immediately during the rainfall 
event. The water levels in these rivers rose almost immediately after the onset of the 
rainfall event, but also dropped quickly to normal values at the end of rainfall event. For 
example, the water level at Beli Brod in the Kolubara River rose about 7 meters between 
May 14 and May 16, but was back to normal conditions at May 18-19. This is a typical 
example of a “flash flood” situation. The Sava River itself, however, rose more gradually 
about 3.5 meters between May 14 and May19 - 20. The water level in the Sava River in 
Serbia peaked after the rainfall event had stopped. This delay in response time is because 
of the traveling time of the water through the entire river system from the Serbian 
tributaries and also from the upstream Sava reaches. Also, the water level decrease after 
the peak is more slowly with a typical drop of 20-30 cm/day. A detailed account of the flood 
situation is included in the flood analysis report at Annex 1. 

END OF MISSION REPORT 
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The heavy rainfall and rising water levels had three distinctly different effects in different 
areas: The flash floods of high intensity resulted in the total destruction of houses, bridges 
and sections of roads (as observed in Krupanj and areas near Sabac). The rising water 
levels resulted in widespread flooding of urban areas (in particular Obrenovac) and rural 
areas (around Sabac). Finally, the increased flow of underground water resulted in 
widespread landslides leading to the destruction of houses, roads, and agricultural land 
(observed around Krupanj and Bajina Basta).  
 
As a result of the flooding, 34 persons were recorded dead (of which 13 by drowning). 
Over 30,000 people were evacuated from their homes. While the vast majority of 
evacuees found shelter with relatives, some 5000 persons were accommodated in 
temporary shelters established by the Serbian Red Cross.  
 

Coordination 
An operational coordination centre was established immediately by the Ministry of Interior, 
Sector for Emergency Situations. The Centre included the fire and rescue services, the 
police and gendarmerie, and the military. Coordination of international assistance was also 
undertaken by a section within the Sector. An EU Civil Protection Team arrived on 17 May 
and was collocated with the Sector, as was the UNDAC Team. Close cooperation was 
established between the Sector, the EU CP Team and the UNDAC Team. The UNDAC, 
operating in support of the Office of the Resident Coordinator, also cooperated with the 
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UN Agencies, the Red Cross of Serbia, and several central and municipal authorities in 
Serbia. 
 
As the coordination of incoming foreign assistance was effectively undertaken by the 
Government (MoI, Sector for Emergency Situations), with support from the EU CP Team, 
the UNDAC Team could concentrate its effort in conducting assessment in the areas 
covered by the expertise of its members, and in compiling and issuing daily situation 
reports with inputs from multiple sources. 
 

Assessment methodology 
The UNDAC Team based its assessments on a combination of information obtained from 
reports from the Serbian authorities, the Red Cross, the EU CP Team, satellite imagery, 
and, not least, own observations during aerial surveys by helicopter and site visits by 
vehicle. An overview of the areas visited by UNDAC assessment experts is included in the 
report on infrastructure at Annex 2. The UNDAC Team expert on displacement visited the 
shelters for evacuees in Belgrade, and the expert on environmental impact visited several 
potentially dangerous installations and obtained soil and water samples in cooperation 
with experts from the Swiss Humanitarian Aid. A report on environmental concerns is 
attached at Annex 3. The Resident Coordinator participated personally in several of the 
assessment missions, both by helicopter and by road, and obtained first-hand information 
from the affected people and from the local authorities visited. 
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Findings 

 
1. Flood situation 
In Obrenovac, the portion south of the main road was still severely flooded with flood 
depths varying from 1 – 2 meter. High water marks (clearly marked colored lines at 
houses) indicate that the actual flood depths in this area have been 1-2 meters high. The 
water level slowly dropped at the time of the assessment with about 10-20 cm/day. 
 
From limited visual observations, the damage to the houses seemed to be limited to water 
damage and roof damage. According to the Fire Commander, the roof damage was partly 
caused by people destroying the roofs to get out of their attics because of the flood waters 
rapidly rising. Apart from one occurrence, no severe damage to local roads has been 
observed in this area. 
 
The flooded coalmine at the east bank of the Kolubara River was visited just north of 
Lazarevac on Monday May 19. This coalmine was entirely flooded from water from the 
Kolubara River. The German team THW estimated the volume of water inside the 
coalmine to be around 75 million m3. Inspection of the Kolubara dike at the northern end 
of this coalmine suggests that the water did not overtop the levee since a clear trash line 
(bottles, etc.) was observed inside the river embankment. No visual damage to the levee 
embankment was found.  
 
The flooded power plant (TENT A) just west of Obrenovac was visited on Monday May 19. 
The basement of this power plant did flood entirely and the oil pumps in the basement 
could not function anymore. This resulted in complete shutdown of the entire power plant. 
At the time of the visit, a Slovenian team was active to drain this basement with temporary 
pumps.  
 
The dikes along the Sava River have been successfully strengthened at many locations 
with sand bags and/or extra soil material. The majority of the dikes along the Sava River 
do not show signs on the land side of severe erosion, major instabilities and/or damage to 
the grass cover. In a few places, piping issues behind the dikes have been detected but 
mitigation measures have been taken to prevent further deterioration. The flood side of the 
dikes was still under water for the major part, so no inspection could be carried.  
 
2. Logistics and Infrastructure 
The UNDAC Logistics expert assessed the logistics capacity of the Ministry of Interior, 
Sector for Emergency Situations (“The Sector”), as well as of the Serbian Red Cross that 
played a key role in the distribution of humanitarian aid to the affected population.  
 
Ministry of Interior, Sector for Emergency Situations 
The Sector is one of the key stakeholders in the disaster management and immediate 
response, coordinating with the State and Municipal Crisis Management Teams. The 
Municipal Crisis Management team coordinates the calls for the urgent assistance and is 
responding to the immediate life threatening situations. The impression of the UNDAC 
team is that at most of the affected areas the Crisis Management Teams are the best focal 
points to reach the affected and remotely settled population. 
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The Sector at municipal levels succeeded where needed to swiftly mobilize and deploy 
volunteers. In Obrenovac, the teams swiftly organized refresher training and deployed 
significant numbers of volunteers that visibly resulted in the lack of the basic equipment for 
the search and rescue operations (lack of uniforms, life vests, basic telecommunication 
equipment etc). 
 
The Sector indicated not to have sufficient equipment and technical means to respond fully 
to its tasks. Having lack of telecommunications and transportation means (suitable 
vehicles) hampered the efficiency of the lifesaving operation. The success of the rescue 
operations is to a large extent the result of exceptional dedication and self-sacrifice of the 
Sector personnel throughout the Serbian areas affected by the disaster. An Information 
Telecommunication Expert mission in assessing the needs for the coordination and 
smooth operation is urgently required. 
 
Serbian Red Cross 
Humanitarian assistance, charities deliveries and distributions are managed through the 
Serbian Red Cross (SRC) network. SRC took the ownership of the disaster relief relying 
on thousands of volunteers that have managed to supply and distribute emergency 
assistance to displaced and affected population.  
 
SRC have sufficient logistics experience and copes well, maintaining the smooth supply 
chain of humanitarian aid to affected and displaced people in the aftermath of the disaster. 
SRC absorbed, warehoused and distributed large amounts of charities and private and 
international donations. UNDAC Logistics kept close liaison and attended several 
meetings with Red Cross Serbia assessing their logistics capacity for the short and 
medium term. Red Cross Serbia runs very old fleet of truck, which in average is aging per 
vehicle more than 20 years and 557000 km driven, that is unreliable to sustain mid and 
long-term supply chain. This brings in doubt the ability of SRC to supply the humanitarian 
aid to the municipalities Red Cross for the further distribution to the affected population. 
 
Road Infrastructure 
The road infrastructure in Serbia has been severely damaged. Municipalities in the 
aftermath of the disaster have cleaned, improvised and rebuilt wherever possible the main 
municipal corridors with the use of the borrowed machinery existing within the municipal 
companies or from the municipalities that were not affected by the disaster. The 
municipalities driven swift action in the aftermath of the disaster in the majority of visited 
sites is commendable. 
 
Based on meetings with the municipal crisis management teams as well as site visits to 
the most affected areas, the main findings are: 

1. Remote areas cut of the main corridors may stay out of reach of the basic lifesaving 
assistance: 

2. Small bridges connecting the settlements on the bench of flooded rivers are 
connected to the main routes with the small and damaged bridges. Though visibly 
unsafe for use the population continues to use those posing a risk for injuries or 
loss of life.  
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3. Many remote settlements are connected with the routes/roads through visibly 
landslides risky areas, with the risk of having many areas cut off the basic lifesaving 
assistance supply chain, 

4. Some of the main routes to the city centres are being swiftly improvised/ repaired, 
with the need for the more durable solution to avoid breaking the goods supply 
chain, 

5. Many areas that are still flooded, especially in the areas of Obrenovac, may have 
the road network washed away and will need assessment once the water has 
receded, 

6. Winter season poses further risk for the deterioration of the roads network. Some of 
the main cities such as Krupanj are at risk of the basic lifesaving items supply chain 
breaking. 

 
Landslides 
In several areas, particularly around Krupanj and Bajina Basta, the increased flow of 
underground water has resulted in a large number of landslides. The UNDAC Team, in 
cooperation with an expert from the Swiss Humanitarian Aid, visited some of the areas and 
determined that attention needs to be given to those landslides that can potentially bring 
lives at risk by destroying houses.  
 
The field assessment and discussions with the municipal technical experts, and engineers 
from LN Inzensegring, Novi Sad indicated that the landslides could be divided into 6 
categories: 

1. Houses damaged beyond repair 

2. Houses partly damaged but feasible to repair. 

3. Houses affected by the mudflow but not damaged (needs removal of soil) 

4. Houses with no or minor damages in landslide prone areas likely to be re-activated 

in future. 

5. Landslides in rural areas not affecting houses or infrastructure. 

6. Damaged infrastructure (e.g. bridges, roads  and technical installations) 

The field assessment also made it clear that a large part of the landslides are within 
category 5, especially in rural areas and will need no further attention. It must be 
emphasized that an area can include more than one category – this will need further 
assessment. The above categories are to be considered preliminary as more detailed 
information might change the definition. 
 
The main concern is build-up areas within category 2, 3 and 4 with special focus on 4.  
 
It will be crucial to assess the safety of houses that are still in use but located on slopes 
where landslides are likely to happen during future heavy rains. The UNDAC Team will be 
extended with landslide expertise to initiate such assessment.  
 
Conclusions - Mitigation Measures & Immediate Needs  
There is a need to further assess the durability of the repairs and to reconstruct the main 
corridors to the affected cities in a short term.  
 
A detailed report on the logistics and infrastructure assessment is attached at Annex 2. 



 7  
UNDAC Mission to Serbia Floods, May 2014 

 

  

 
 
3. Environmental Impact 
The UNDAC Team environmental expert conducted aerial and surface assessments in 
cooperation with  

 Inspectorate from the Control and Supervision Sector of MOAEP: Ms Olivera 
Topalov and team 

 MOEDEP: Sampling team (soil and surface water) 

 Swiss Agency for Development and Cooperation (SDC): Ms Katja Schobert and 
team (Groundwater) 

 EU-CPT: Mr Roman Hlinovsky, Coordination Expert 
 
Specific environmental assessments were carried out at the following sites: 
 
Baric, chemical plant 
Prva Iskra – Basic Chemistry AD  
At this location, the company is storing a big quantity of waste. A certain quantity of waste 
(active carbon waste) is stored in the atomic shelter facility of the company.  
 
In addition there is disposed material known as “Kosorob'' (which, in contact with water, 
results in hydrochloric acid).  Part of this material is stored in plastic containers which are 
in a poor state, in an open hall. The corrosive action of this substance has already caused 
corrosion of the metal elements in the hall where the drums are stored. On 17 May 2014 
an earth embankment was established at the entry into the hall in order to ensure 
protection from the force of rising water. Part of the “Kosorob'' (about 65m3) is stored in 
two open underground reservoirs, the bigger of the two being damaged, and the smaller 
being in a better state. There is a big quantity of amine water in this site, spilled. 
 
Prva Iskra – LAB DOO 
At this location, the company has stored different kind of chemical waste, part of which is 
stored in closed premises, protected from atmospheric influences.  In order to get a better 
understanding of the potential risk to the external environment top soil samples were 
collected around the storage facilities. Samples of the chemical residual in the two open 
underground concrete basins and one surface water sample from a small open pit with 
standing water was collected for chemical analysis.  
 
Since the plant closed, stored chemicals at the site have been left more or less 
unattended. The assessment left an impression of very poor storage facilities and in 
several cases the “mixture” of chemicals was stored in open underground concrete basins 
unprotected from precipitation. Chemicals originally stored in steel barrels have now 
leaked into the concrete containment in which they were stored. The level of the chemical 
“mixture” was at the level of the rim of the containment. 
 
The site manager confirmed that the facility was not flooded: However, during the first 
days of the disaster, isolated pools of surfaces water had developed on the site due to the 
raise of the groundwater level. The assessment left a clear impression of a site under 
strong degradation and no attention from its owner regardless the risk to the environment 
the site might pose. A risk that can have a long-term negative impact to human health and 
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livelihood due to spreading of contaminants to the groundwater and drainage from the site 
to surface water buddies including Sava River. Due to the high level of chemical “mixture” 
in the unprotected open underground concrete basins overspill is likely to take place in 
periods with heavy rains increasing the risk of spreading of contaminants to the external 
environment. The status of the concrete basins is not known. However, taking the age and 
lack of maintainers into account, leakage of chemicals directly to the environment cannot 
be eliminated. 
 
The results of the chemical analysis are expected to be ready early June. Therefore it is 
not possible to make final conclusions. However, based on the site visit and discussion 
with Inspectorate from the Control and Supervision Sector of (MOAEP) some immediate 
and urgent mitigations measures should be implemented to reduce any further impact to 
the environment. 
 
Sabac, Talum Šabac 
Two production halls include about 50 tons of hazardous waste. A part of this waste is 
liquid waste, placed in metal drums placed on pallets. A part of this waste is in plastic 
drums, glass packaging and bags. There is no groundwater in the halls. The site also 
houses about 30 tons of liquid hazardous waste – unused quantities of raw materials for 
production of pesticides. This waste is in nine (9) underground reservoirs placed in 
concrete structure reservoirs. According to the site manager, the level of liquid in one of 
the storages tanks has increased during the period of the flooding. It was evident that 
groundwater or rainwater has entered into the inspection shaft as all shafts were covered 
with 20 to 50 cm of water. It is not possible to determine whether the increase in liquid 
level in the storage tank is due to the raising of groundwater level entering the tank or is 
due to leakage around the piping in the waste covered inspection shafts. This will need a 
detailed investigation. 
 
Sabac, EKO Gas MBS Šabac 
On the property of the Company there are a disposal sites containing app 105 tons of 
hazardous waste packed in drums in the open space. The waste has been collected from 
different locations across Serbia and was prepared for shipment for treatment. The new 
owner of the site “inherited” the waste. He has no means and does not feel obliged to 
dispose of the waste. The site of the factory is relatively dry and is located at a higher 
elevation point compared to other operators in the industrial zone. The metal drums are in 
a very poor condition and hazardous waste is clearly leaking to the environment. However, 
the flooding and the raise of groundwater did not affect the site. 
 
Sabac, Zorka Coloured Metallurgy 
On the property of the Company there is a disposal of jarosite sediment. This sediment is 
spread over an area of about 2 hectares along the Sara River; total quantity is app. 
500,000t. Depending on the source material ”jarosite waste” or “jarosite bi-product” can 
contain different metals in different concentrations. According to the present site owner the 
”jarosite waste” is rich in iron (Fe) and is being exported to China for processing 
 
The aerial and site assessment confirmed that the disposal site has not been affected by 
the flooding in Sava River. The precipitation and rise in the ground water level has created 
large pools of water in the area. The pools of water will drain to Sava River via the 
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drainage system or infiltrate to the ground water. Three samples of the waste were 
collected during the site visit to determine the composition of the waste with special focus 
on heavy metals. In addition two surface water samples from the water pools at the site 
were collected to verify if and to what extent washing-out of contaminants from the waste 
takes place. The results of the chemical analysis are expected to be ready early June.  
 
Surface water monitoring, Sava River 
One of the main concerns during the flooding is the surface water quality in Sava River as 
this is the main source for drinking water supply to the population of Belgrade. The 
drinking water source is located along the riverside of Sava River. Any degradation in the 
water quality in Save River poses a risk to the drinking water quality for the entire 
population of Belgrade. Since the start of the flooding, the Belgrade Public Health Institute 
has increased the drinking water monitoring sequence and installed additional treatment 
by active carbon.  
 
In order to monitor any flooding related impact, the Min. of Energy, Development and 
Environmental Protection Agency has carried out monitoring of the surface water of Drina 
River and Sava River at selected sites (Badovinci, Sabac and Ostruznica) up-stream the 
drinking water source area for Belgrade. The criteria for selection of monitoring sites is to 
capture potential leakage and/or washing-out of contaminants from activities in the flooded 
area draining to the river, with special focus on industrial sites in the area. 
 
The monitoring was carried out on 18 May and 21 May. According to the Min. of Energy, 
Development and Environmental Protection Agency, the intention was to include surface 
water samples where the Sava River enters into Serbia to serve as the “baseline” in order 
to monitor any impact related to the flooded area along the Sava River. However, due to 
extensive flooding in the border zone this was not possible. 
 

The main concern regarding the surface water quality is the high concentrations of the 
pesticides (Terbuthylazine and Acetochlor). The main source is considered washing-out of 
the pesticides from agricultural land because of the flooding. It must be emphasised that 
the direct impact from the flooding cannot be assessed as no pre-flooding data has been 
provided.  
 
 
4. Displacement 
The UNDAC Team expert on displacement worked with the Ministry of Interior, Sector for 
Emergency Situations, and with the Serbian Red Cross to assess the situation concerning 
evacuees. According to Government figures, some 31,879 persons were evacuated, of 
which more than 24,000 in Obrenovac alone. The majority of the evacuees found shelter 
with relatives, and only about 5,000 needed accommodation in shelters provided by the 
Government and the Red Cross. While figures and daily changes were well known for 
locations in the capital, and for the population evacuated, there was less updated and 
detailed information regarding total number of displaced, including spontaneous 
movements, as well as much less degree of detail for centres outside the capital. The 
question of management responsibilities, supported at municipal level, but without a 
national central mechanism for quick update of number of displaced and displacement 
centres south of Belgrade, has prompted IOM, MoI and Serbian Red Cross to discuss 
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solutions for displacement tracking. The current displacement situation may be 
compounded by difficulties at the place of origin, once evacuees return. A mechanism to 
ensure long-term follow up of displaced individuals at the country level, should be 
established. 
 
The visited evacuation reception centres in Belgrade were managed appropriately, with 
support of private entities and Serbian Red Cross. Management practices, including 
registration, support to evacuees, and assistance provided were exemplar in the capital of 
Serbia. Management in other locations was also reported as appropriate, although less 
information was available. The management and daily running of the evacuation centres 
was supported by large numbers of volunteers. The evacuees reported good levels of 
assistance, including medical, non-food items, food, and shelter. The UNDAC Team found 
that the Serbian Red Cross deserved great credit for the support to the evacuees. 
 
 
 
5. Health Aspects 
As the UNDAC Team did not include a health expert, the following assessment was 
provided by WHO: 
 
The health situation continues to be assessed and updated as conditions evolve through 
gathering of data from the Ministry of Health (MoH) and partners, through direct 
observation and interviews of key stakeholders. Historical disease incident data has been 
compiled for last three years in order to offer an estimated baseline for syndromic 
surveillance being put into place by MoH. The MoH is providing information from health 
facilities and the water testing and treatment agency. WHO made site visits to the 
Belgrade Fairground shelter to observe shelter, health and hygiene conditions. Technical 
experts are conducting WASH, environmental health, and communicable and vaccine-
preventable diseases assessments over the next weeks.  
 
Health impact overview 
The health services for patients with chronic diseases and special needs, like pregnant 
women, infants, under 5 years old and disabled are partly or completely interrupted. 
Access to health care remains disrupted in some areas with at least 14 health facilities 
damaged or destroyed, as well as the loss of stocks, equipment, medications and vaccines 
primarily in western areas. 
 
Areas continue to receive heavy rainfall causing evacuations, such as in Kragujevac on 27 
May. The current heat wave may worsen this situation and itself poses a threat to health. 
Crowded conditions have been observed in shelters, though overall numbers in shelters is 
reportedly decreasing. 
 
Affected populations are exposed to the adversities and stress of the situation and are 
suffering from the adverse conditions in collective accommodation centres, including lack 
of privacy. Children are experiencing disruption of education, normal play and recreational 
activities in a familiar environment, space for learning, playing and recreation as well as 
usual interaction with peers, families and other social actors. Usual social support 
structures have been disrupted. 
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Debris, waste, standing water and structural damage to institutions, health facilities and 
housing create hazards to returnees and clean-up crews. Population beginning to return to 
affected areas for clean-up during the day and returning to shelters at night, while some 
are returning home to live. Many workers and individuals are conducting clean-up of debris 
without protective clothing, such as hard-soled boots and gloves, while children and others 
are walking on debris without shoes. Clean up operations by the private sector has 
insufficient capacity to meet demands and little regulatory control that may lead to short-
cutting standards. 
 
Sanitary and septic waste has washed out of containment and has potentially entered 
downstream water sources. The rise of water table in wells contributes to contamination 
and sediment. The use of open water sources further contributes to risk of water borne 
disease. There is limited ability or adherence to boiling or treating drinking water, clear 
water for washing and hygiene supplies. Potable water delivery by public and private 
sources has little direct public health oversight for safety and quality. 
 
While coordination has been initiated more attention to information sharing, joint 
assessment and strategy development with the MoH and partner agencies needs to be 
made as the situation evolves and moves more into recovery.  
 
The full report from WHO on the health aspect is attached at Annex 4. 
 
Recommendation from WHO are included in the list of recommendations at the end of this 
report. 
 
 
6. Impact on Agriculture 
The UNDAC Team inspected areas where agricultural production was affected by the 
floods (in particular around Sabac) and landslides (around Krupanj and Bajina Basta). In 
the flooded areas, the exact extent of damage needs detailed assessment, but it was 
evident that a considerable amount of land remained under water at the time of 
assessment. The local farmers confirmed that this year’s production was lost as re-
planting was not possible while the soil was still too soft due to the flooding. Furthermore, 
many tractors and agricultural machines were lost during the floods. 
 
In the areas affected by landslides, the UNDAC Team conducted visual assessment of 
those landslides that could be seen from the road, but concluded that a full overview of the 
landslides would require detailed collection of local data supporter by aerial inspection 
and/or analysis of satellite imagery. However, the UNDAC Team also noted that cracks 
have appeared in many places, indicating that the increased flow of the underground 
water is still ongoing and likely to lead to additional landslides. The landslides seen have 
caused damage to roads, power lines, houses and agricultural land. As the UNDAC Team 
did not include an agricultural expert, reference is made to the recommendations from 
FAO included at the list of recommendations at the end of this report. A full report from 
FAO [will be] [is] attached at Annex 5. 
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Recommendations 
 
1. In regard to flood management 
 

 Short term (0 - 3 months): 
o Damage assessment: A detailed damage assessment needs to be carried 

out of all flood protection measures along Morava, Kolubara and Sava 

Rivers. 

o Drainage of urbanized areas: Drainage of urbanized areas (e.g. 

Obrenovac) should be carried out as soon as possible. Additional pump 

capacity may be required to speed up the drainage process. 

 Mid-term (0 – 1 year): 
o Hydro-meteorological assessment: A very detailed hydro-meteorological 

assessment into the causes and also extremity of this event. Specific 

attention needs to be paid to the use of state-of-the-art modeling techniques 

and also a system-wide approach. 

o No-regret measures1: Based on hydro-meteorological analysis and the 

performance assessment, a careful check needs to be carried out on the 

entire flood protection system along the Sava and its tributaries to define 

potential no-regret improvements to the dike system. 

o Early warning system: Another quick win is to carry out suggested 

improvements in early warning to reduce number of casualties in future 

floods (see for details of potential improvements the WMO report, 2012). 

 Long-term (0 – 5 years): 
o Long-term Flood risk reduction strategy: It is recommended to the 

Serbian government to define a long-term flood risk reduction strategy for the 

Sava River system specifically. Since this is a trans-national river, further 

cooperation between the various countries is strongly encouraged. 

 
2. In regard to infrastructure, including landslide concerns 

 Municipal CMT, MoIES, Red Cross have responded to the disaster very well, 
through its professional personnel and majority of volunteers. These governmental 
bodies need to be equipped and supported to continue assisting effectively affected 
population.  

 

 The most urgent need assistance to be supplied in the vast majority of the cases 
and the procurement and equipment needed to be planned and projected is: 

o Clean water supply,  
o Houses drying,  
o Areal Decontamination,  
o Areal Disinfection,  

                                            
1 The term ''No regret'' measures is used in the sense that these (often short term) measures are necessary but also are a good fit 

into a more long term plan. 
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o Water wells cleaning, 
o Repairs or rebuilding of the water factories,   
o Basic household kitchen sets,  
o Basic housing furniture, mattresses and blankets,  
o Schools furniture and equipment, 
o Houses repairs or reconstruction material and  
o Support with geologists and landslides expertise. 

 
 
3. In regard to environmental concerns 
 

 Continue monitoring of the surface water quality in Sava River on a regular basis (2-
3 times per week) the monitoring should continue one – two month after the flooded 
areas have drained to the river or until stable measurement results are obtained.  

 Cleaning of private wells used for drinking water and/or irrigation along the Sava 
River and adjacent watercourses once the water has retreated. 

 Implement monitoring of private wells used for drinking water and/or irrigation along 
the Sava River and adjacent watercourses once the water has retreated. 

 Increase focus on registration of pesticide stocks. 

 Remove and destruction of old pesticide stocks in accordance with the Basel 
Convention. 

 
 
4. In regard to displaced population 
 

 A mechanism needs to be established to record and compile information on 
numbers of evacuees throughout the country 

 
 
5. In regard to health 

 Continue to support the delivery of essential health services. Health facilities need 
to remain adequately and appropriately stocked and equipped to deliver essential 
services. Damaged facilities require rehabilitation. 

 Health sector coordination facilitated with the MoH and partners through joint 
assessment, strategic planning and monitoring. Health and WASH leads need to 
increase inter-cluster collaboration on shared issues. 

 The specific needs of vulnerable population groups, such as women, children, 
elderly and disabled are appropriately considered in assessment and planning and 
addressed in programming 

 Develop a plan for the restoration of health system to pre-flood levels with attention 
to disaster risk reduction and support the government in implementation. 

 Increase sensitivity of the EWARN system to be able to provide alerts that trigger 
investigation, preventative and response measures. 

 Mental health and psychosocial support services need to be provided to people 
affected by the disaster based on coordinated and common approaches. 
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 Public health and awareness activates need to be strengthened. Population health 
awareness of current risks is increased so that preventative measures are taken. 
Large-scale cleaning, disinfection, fumigation and pest control are urgently required 
with attention to personal protective equipment and hygiene for workers and 
residents performing cleanup. Plans for safe, targeted and effective mosquito 
control need to be established with the MoH. Vaccination levels maintained to 
standard routine levels along with targeted interventions as indicated. 

 
6. In regard to agriculture 
 

 Animal Health 
o Risk – prevent spread of animal diseases and potential zoonosis affected by 

flood:  
o Time frame – Immediate response need 
o Take immediate response measure to have emergency distribution of the 

vaccine for main three identified disease in flooded area (i.e. Anthrax, Clostridia 
and Aujeszky's disease). Vaccination must be implemented in short period of 
time (several weeks maximum one month);  

o Need strong coordination with Veterinarian Directorate of Ministry of Agriculture 
to facilitate assessment on the ground to grasp exact number of animals and 
targeting areas/communities and to address critical gaps in potential animal 
disease preparedness and response.  

 

 Animal feed distribution 
o Risk – Small-scale farmers are in preserving the most valuable animals to keep 

their minimum income resource at flood-affected livelihood. Flood-affected 
farmers lost stored animal feed. However, to date there is no exact data on 
number of animals lost.  

o Time frame – Immediate response need 
o To support flood-affected small livestock holders to provide animal feed;  
o Need strong coordination with Veterinarian Directorate of MoA to facilitate 

assessment on the ground to grasp exact number of animals and targeting 
areas/communities and to address critical gaps.  

 

 Soil contamination 
o Risk – Soil contamination (biological hazard) prior to rehabilitation of agriculture 

land/infrastructure and prior to cultivation (ensure food safety) 
o Time frame – Immediate/short-term response need 
o Take soil analysis to check level of heavy metals and other dangerous materials 

on the assumption that some of the agriculture land is polluted because: i) newly 
created soil level came from polluted areas or from areas with high level of 
heavy metal (mountain where level of cadmium and cobalt is high); ii) water 
flooded several chemical factory and there is possibility that chemical was 
spread over the soil by rain-wash; iii) there is possibility that cultivation of new 
crop on polluted agricultural is risk;  

o Need strong coordination with several Serbian Laboratories and line Ministries 
to assess soil quality inspection in order to mitigate potential risks related to food 
chain and food safety (considering food-chain crisis); 
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o Collected data will be useful to further development of environmental risk and 
hazard mapping programme.  

 

 Plant protection 
o Risk – Mycotoxin in leaf and fruit (ensure food safety) 
o Time frame – Immediate/short-term response need 
o Provide toolkit and strip track for fast residue test on mycotoxin in leaf (including 

vegetable) and fruit (the main production in flooded areas is pome, stone fruit 
(close to Belgrade and Sid) and berry fruit (Pozega, Lucani, Sabac areas)), to 
secure income resource for farmers; 

o Closer collaboration with municipalities, farmers association, and farmers to 
provide necessary training and operational supports. 

o Ministry of Agriculture 
 

 Agriculture inputs distribution 
o Risk – Small-scale farmers lost this year’s harvest due to crop’s damage. 

Provision of inputs (seed and fertilizer) and production equipment for small-
scale farmers is necessary to focus on production of year 2014/2015.  

o Time frame – Short-termed / Mid-termed response need 
o To support flood-affected small-scale farmers to provision of inputs (seeds and 

fertilizer) and production equipment for small-scale farmers to ensure that re-
establishment of agriculture production in flood-affected areas to be fulfilled;  

o More strategic approach to rehabilitate flood-affected area with high-value crops 
seed and equipment (including potato, vegetable seed and fruit planting 
material, strawberry seedlings, greenhouses for flowers/vegetable production, 
irrigation water-pump for fruit and vegetable production).  

 
 
 
7. In regard to disaster prevention and response coordination 
 

 The Ministry of Interior, Sector for Emergency Situations should be provided with 
and automated 112-alarm system in accordance with EU standards 

 The Sector should be equipped with an operations centre supported with digitized 
information display and conference facilities 

 The fire and rescue services need to be equipped with proper telecommunications 
for emergency purposes, including HF and VHF radios, to ensure coordination and 
information management as well as the safety of the rescuers 

 The Government of Serbia should establish a two-level disaster prevention and 
response inter-ministerial coordination structure. The top level (ministers) to make 
strategic guidance and decisions, the operational level (senior officials) to 
coordinate the planning of preventive measures, and, in case of a disaster, to 
coordinate remedial action on a daily basis. The disaster response coordination 
mechanism should be rehearsed and tested in exercises at least once a year. 
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UNDAC Sector Flood Prevention and Management 

1. Methodology 

This section provides a preliminary assessment of the flood situation in Serbia due to the May 2014 

rainfall event based on the UNDAC mission between May 18 and May 24. The geographical focus of 

this assessment is on Serbia with main focus on the Sava River system and the Kolubara River since 

this area initially showed the major areas of concern. The specific aim of this assessment is to provide 

a preliminary overview of the flood extent in this area and an initial damage assessment to the flood 

protection infrastructure with main emphasis on dikes for the areas visited during this mission. 

The following activities have been carried out: 

1. Field trip to Nikola Tesla Power Plant A and flooded coal mine north of Lazarevac (May 19) 

2. Field trip to Obrenovac and surroundings (May 21) 

3. Helicopter flight along Sava River (May 22) 

4. Technical talks with Ministry of Agriculture, Water Management and Forestry and Hydro 

meteorological Institute (May 20, 23) 

5. Assessment of detailed satellite images/background reports (May 18 – May 27) 

6. Reporting (May 18 – May 28) 

The following section provides a brief overview of the flood event in Serbia with the most important 

characteristics and the key findings during the mission (section 2). Based on these findings, an 

assessment has been carried out for key areas of concern and also next steps (section 3). The final 

Page 1 of 17section summarizes the recommendations (section 4). Appendix 1 provides a detailed 

breakdown of activities. A list of contacts is presented in Appendix 2. Finally, Appendix 3 shows a 

selection of photos made during a helicopter flight along the Sava River. 

Disclaimer: This assessment has been prepared in a very limited amount of time and with limited 

information. Further detailing is necessary to sustain and refine recommendations.  

 

2. Findings 

2.1 Brief description of May 14 flood event in Serbia 

2.1.1 Rainfall event 

The following description of the event has been based on open source information available from 

different Serbian and international websites. Heavy rainfall began on 13 May, as a result of a low-

Annex 1 – Flood Assessment Report 
 
United Nations Disaster Assessment and 
Coordination Team (UNDAC) 
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pressure area (Yvette internationally, Tamara in the Balkans) that formed over the Adriatic Sea due 

to polar air from Central Europe meeting with the humid subtropical air of the Mediterranean basin. 

In about a four day time span, a record high rainfall has occurred, see Figure 1. In western Serbia, 

more than 200 mm of rainfall has been recorded in a week’s time.  

 
Figure 1: Rainfall between May 11 – 17 in Europe in millimeters (NOAA, see also Wikipedia). 

 

The extremity of this event can be understood by comparing this May 2014 event to other historical 

rainfall events. The 200mm rainfall in May 2014 is about equivalent to the average rainfall in a period 

of 3 months in this region. In the past, this region has also experienced extreme rainfall events. For 

instance, 308.9mm of rainfall was recorded at Sremska Mitrovica along the Sava River in 1954 in one 

month. Nevertheless, it can be concluded that the May 2014 event was extreme in its nature. A more 

detailed is necessary to investigate the return period of this event. 

 

2.1.2 Flood levels in rivers 

The rainfall of this May 2014 event was mainly received in the river catchment of the river Sava and 

its tributaries. The Sava River is Europe’s second longest river after the Volga and has a catchment 

area of approximately 97,000 km2 and a length of 990km. This river flows through Slovenia, Croatia, 
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Bosnia-Herzegovina and Serbia and enters the Danube River at Belgrade. Recent floods in the Lower 

Sava River occurred 1970, 1981 and also in 2006. 

During the May 2014 event, two distinct phenomena occurred in Serbian part of the Sava River basin. 

The tributaries of the Sava River (e.g. Kolubara River) responded almost immediately during the 

rainfall event. The water levels in these rivers rose almost immediately after the onset of the rainfall 

event, but also dropped quickly to normal values at the end of rainfall event. For example, the water 

level at Beli Brod in the Kolubara River rose about 7 meters between May 14 and May 16, but was 

back to normal conditions at May 18-19. This is a typical example of a “flash flood” situation.  

The Sava River itself, however, rose more gradually about 3.5 meters between May 14 and May19 - 

20. The water level in the Sava River in Serbia peaked after the rainfall event had already stopped. 

This delay in response time is because of the traveling time of the water through the entire river 

system from the Serbian tributaries and also from the upstream Sava reaches. Also, the water level 

decrease after the peak is more slowly with a typical drop of 20-30 cm/day. If no other significant 

rainfall event will take place in the catchment area, normal water levels will be reached around end 

of May/early June. 

 

 
Water stage (cm) at Beli Brod, Kolubara River 
above local reference level during May 2014 

 
Water stage (cm) at Sabac, Sava River above 
local reference level during May 2014 

Figure 2: River systems in Serbia with the water level variation at two characteristic locations (Beli 
Brod at Kolubara River and Sabac at Sava River).  Source: www.hidmet.gov.rs 

 

2.1.3 Flood extent 
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Based on (relatively coarse) satellite info, a first indication of the flood extent is available. In addition, 

UN has produced a web map which displays satellite-detection flood waters in the region as mapped 

by colleagues at the EC Copernicus project (http://emergency.copernicus.eu/mapping/) and the 

Dartmouth Flood Observatory (http://floodobservatory.colorado.edu/). You can view this web map 

here at: 

https://unosatgis.cern.ch/webmap/UNOSAT_LIVE/Operative/?config=config_FL_20140520_BKN.xml  

From this map, it becomes clear that the flood extent is mainly concentrated in the Morava River 

(near Cuprija, Jagodina), in the Kolubara River between Lazarevac and Obrenovac, and along the Sava 

River (near Sremska Mitrovica and Jamena).  

It is noted that these maps have been produced based on satellite image just after the rainfall event. 

This may not give a full picture of the actual flood extent. Also, it becomes clear that these satellite 

images do not pick up all areas that have been flooded (e.g. the forests near the Serbia/Croatia 

border). 

 

2.2. Findings from specific field trips 

2.2.1 Flood situation Obrenovac 

The flood situation around Obrenovac has been assessed during a field trip at Wednesday May 21, 

2014. The UNDAC team has been guided by the Fire Commander of Obrenovac. First, the situation 

south of the main road has been assessed by boat. Next, the area north of the main road was visited 

by car. Thereafter, the area west and southwest of Obrenovac was observed before traveling back to 

Belgrade. 

In Obrenovac, the portion south of the main road was still severely flooded with flood depths varying 

from 1 – 2 meter (Photo 1). The situation clearly indicates that the actual flood depths had been 

higher considering the high water marks at the houses. North of the main road near the central 

church, the flood waters have receded and roads are dry again. High water marks (e.g. clearly 

marked colored lines at houses) indicate that the actual flood depths in this area has also been 1-2 

meters high. The water level slowly dropped at this point in time according to him with about 10-20 

cm/day. 
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Photo 1: Flooding in Obrenovac stadium (Wed 22-05-2014) 
observed from the main road 19. 

 

From limited visual observations, the damage to the houses seems to be limited to water damage 

and roof damage. The roof damage is partly caused by people destroying the roofs (Photo 2) to get 

out of their attics because of the flood waters rapidly rising according to the Fire Commander. Near 

the border of the municipality of Obrenovac along the main road, some severe local damage has 

been observed at one side of the main road (Photo 3). Apart from this local damage, no other severe 

damage to local roads has been observed in this area. 

 

 
Photo 2: Damaged roofs of houses in Obrenovac. 
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Photo 3: Severe local damage at one side of the road 19. 

 

2.2.2 Coal mine north of Lazarevac 

The flooded coal mine at the east bank of the Kolubara River has been visited just north of Lazarevac 

at Monday May 19. This coal mine has entirely flooded from water from the Kolubara River. The 

German team THW has estimated the volume of water inside the coal mine to be around 75 million 

m3. Inspection of the Kolubara dike at the northern end of this coal mine suggests that the water did 

not overtop the levee since a clear trash line (bottles, etc.) was observed inside the river 

embankment, see photo. No visual damage to the levee embankment has been found. Personal 

communication with the Ministry of Agriculture, Water Management and Forestry indicates that the 

Kolubara River dikes have been breached at the southern end of this coal mine.  

 

2.2.3 Power Plant (TENT A) 

The flooded power plant (TENT A) just west of Obrenovac has been visited at Monday May 19. The 

basement of this power plant did flood entirely and the oil pumps in the basement could not 

function anymore. This resulted in complete shutdown of the entire power plant. At the time of the 

visit, a Slovenian team was active to drain this basement with temporary pumps. According to the 

management of the power plant, the area got flooded from the backside (Kolubara river catchment), 

the water level at the front side of the power plant along the Sava River did not overtop. Visual 

inspection of the floodwall at the Sava River indicated that this floodwall was intact without any signs 

of damage (Photo 4). 
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Photo 4: Kolubara River dike along flooded coal mine east 
of the Kolubara River. 

 

2.2.3 Sava River 

The majority of the top and back sides of the dikes along the Sava River have been inspected from 

the air between Obrenovac and Jamena at May 22, 2014. The track of the helicopter flight is 

visualized in Figure 2, the numbered photos can be found in Appendix 3. 

 

 
Figure 3 Helicopter flight at May 22. 
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The dikes along the Sava River have been successfully strengthened at many locations with sand bags 

and/or extra soil material (photo 5). The majority of the dikes along the Sava River do not show signs 

at the back side of severe erosion, major instabilities and/or damage to the grass cover. In a few 

places, piping issues behind the dikes have been detected but mitigation measures have been taken 

to prevent further detoriation. The flood side of the dikes is still under water for the major part, so 

no inspection can be carried out as of yet. Near Obrenovac, a small damaged section in the mouth of 

the Kolubara River just south of the bridge has been observed which will need to be repaired (photo 

6). It was not directly possible to confirm the earlier reported breaches in the Sava River dike north of 

Obrenovac from the air. 

 

 

Photo 5: Temporary levee strengthening measures near Sabac. 
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Photo 6: Damage of Kobulara River levee (left bank) 
downstream of the bridge in Obrenovac. 

 

More detailed information has become available after field inspection (May 25-26) of the two 

breaches north of Obrenovac. Locations of these breaches are in Figure 1. A floodwall section has 

been damaged on the west side of the 180 degree river bend north of Obrenovac. The top of the wall 

looks more or less intact, but water is probably flowing underneath the structure creating a 

substantial scour hole (Photo 7). At the east side, a levee section has breached with a significant gap 

(see Photo 8). 

 

 
Photo 7: Damaged flood wall along Sava River north of 
Obrenovac (44º40’53.13’’N, 20º11’59.49’’E). Source: EUCP 
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Photo 8: Levee breach north of Obrenovac (44º40’47.17’’N, 20º13’25.42’’E). Source: EUCP 

 

 
Figure 3: Locations of breaches north of Obrenovac. 

 

 

4. Assessment 
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4.1 May 2014 Event 

Section 3 provides a very brief overview of the May 2014 event with main focus on Sava and 

Kolubara Rivers. The findings suggest that the main impact in Serbia has been caused by the flooding 

from the Kolubara River and other tributaries of the Sava River. For example, the coal mine near 

Lazaravec, the power plant TENT A and also the city of Obrenovac appear to be mainly flooded from 

the water originated from the Kolubara River. The Sava River levees hold up quite well, partly 

because of heroic efforts from volunteers by strengthening the dikes (e.g. near Sabac). There are 

however a few spots at which breaches have been observed in the Sava River system as well. 

It goes without saying that much more analysis and detail should be added to this event description 

provided in Section 3. More information and detailed hind cast modeling of this event (and also 

earlier recent events) are advised to be carried out in the coming weeks and months to understand 

the system behavior. Key questions to be answered are: 

 What was the return period of this rainfall event and the associated water levels in various 

areas of the river system? 

 Are there potential man-made and/or natural changes in the system which may contribute to 

more intense rainfall and/or a higher runoff in this region? 

From personal communication, it is known that the HydroMet institute in Serbia has started to carry 

out a hydrological analysis to better understand the causes of this flooding. It is encouraged to 

perform this analysis in great detail. Lessons learned from other post-flood assessments are to focus 

on: 

 System-wide perspective to grasp the complex coupling between meteorological forcing and 

the response of the hydrology/hydraulics at various time scales (flash floods in upstream 

tributaries, typical river flood in Sava River, etc.) and their interaction. 

 Exchange of knowledge between countries to increase the understanding at river basin 

scale and impact of the upstream contributions and management of man-made structures 

(e.g. dams in Drina River). 

 State-of-the-art modeling with detailed numerical models to apply the best and most recent 

knowledge of the behavior of these complex systems. 

This understanding is one of the key ingredients to find proper solutions mitigating/reducing the 

flood vulnerability in the future. 

 

4.2 Flood protection system 

From the findings, it can be concluded that the tributaries towards the Sava River were not able to 

handle the water capacity in the system and also weak spots along the Sava River have been 

identified (and successfully strengthened and/or raised with sand bags and other materials). Near 

Obrenovac, two breaches have been identified with another small breach more upstream in the Sava 

River. 
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In the short term (0 - 3 months), a very careful damage assessment to all dikes and pump stations is 

recommended to be carried out along the various branches of the river system (Sava, Kolubara, 

Morava Rivers etc.). From personal communication with the Ministry, it is known that the various 

responsible agencies (PWC Beogradvode, etc.) will carry out this damage assessment in the coming 

weeks and prepare reports for the Ministry. Apart from obvious damage, specific attention needs to 

be paid to small-scale instabilities in the levee slopes at the backside. Also the front side needs to be 

inspected for erosion once the water level has dropped to low levels. A manual from the 

Environment Agency has been provided through UNDAC for quick assessment of damage to 

embankments. 

A recommended next step for the mid-term (0 - 1 year) is to analyze/evaluate the flood protection 

system and also potential required modifications for the entire river protection system. The more 

detailed hydro-meteorological analysis (see Section 4.1) can provide useful input for this analysis. 

With this information, a careful check needs to be carried to the required dike elevations along the 

entire system provided a certain design return period. In addition to this, it is recommended to 

investigate the dike/floodwall breaches and the associated failure mechanisms in detail and 

investigate also other reaches for potential issues. Based on this analysis, it is recommended to 

formulate no-regret measures (e.g. dike strengthening of certain critical sections).  

Next to structural (no-regret) measures, it is also recommended for the mid-term (0-1 year) to 

improve flood early warning for this region. In many areas around the world, flood early warning 

systems have shown to be very effective in terms of reducing the number of casualties during floods.  

References is also made to the World Meteorological Organization report (2012): “Strengthening 

Multi-Hazard Early Warning Systems and Risk Assessment in the Western Balkans and Turkey: 

Assessment of Capacities, Gaps and Needs” for an in-depth analysis of the aspects which can be 

improved in Serbia. 

A long-term step (0 – 5 years) is also recommended to evaluate the flood risk in this area and 

potential long-term strategies to reduce the flood vulnerability. These measures should go beyond 

dike improvements, but can include changes in land use, increasing storage capacity upstream, 

widening flood plains downstream etc. Apart from structural and/or spatial measures, also non-

structural measures (early warning, evacuation, etc.) have to be considered as part of the overall mix 

to reduce flood risk. In this long-term strategy, a careful look is need on potential climate change 

effects in this region but also human-induced effects on the flood probability and consequences. 

 

4.3 Flood impact on protected/urbanized areas 

A significant urbanized area around Obrenovac has been flooded during this event with peak flood 

depths varying from 1 – 4 meters depending on its location. At the time of the visit (Wed 21 May), 

the water depths were still 1-2 meters south of the main road 19. A very rough estimate based on 

observed flood depths and spatial extent is that the estimated amount of water in the area was still 

in the order of 10 - 20 million m3. There are also two gaps in the levees north of Obrenovac affecting 

the water levels in this area. These gaps may be used to further drain the water if the Sava River 

levels drop quickly enough. Otherwise, these gaps need to be closed as quickly as possible. The 

remaining water needs to be pumped out of the area.  
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The time needed to drain these areas is expected to be significant (weeks), especially for the low-

lying areas close to the Sava River. To speed up recovery, it is advised to bring in additional strong 

pump capacity to drain this area as quickly as. Also, quick drainage will mitigate potential other 

negative effects such as diseases etc. 

There are other urbanized areas along the Sava River which also have been flooded (e.g. Jamena 

close to the border with Croatia). Similar to Obrenovac, pump capacity is probably required to fully 

drain these areas because of their location close to the river. Also, more upstream in the Kolubara 

River system, coal mines have been flooded with a large amount of water in these open pits. Draining 

these pits will also require strong pump capacity. 

Apart from the drainage issue, a detailed hind cast of the flood event in the Kolubara River and the 

adjancent areas is recommended to understand the causes and impact of the flooding of the 

upstream (e.g. the coal mines) and downstream areas (e.g. Obrenovac). 

 

5. Recommendations 

This section summarizes the recommendations based on the findings and assessment. The May 2014 

event in Serbia shows the vulnerability of this area to flooding. The flooding in Serbia during this 

event has been primarily caused by flooding of its tributaries such as the Kolubara River. The 

Kolubara River system protection has probably been overtopped and at some locations significantly 

damaged during this event due to reported breaches. The Sava River dikes have been functioning 

reasonably well with some remarkable human interventions (e.g. near Sabac). At a few places, the 

Sava River dikes have been damaged and/or breached, for example near Obrenovac.  

Based on the findings and assessment, the following is recommended: 

 

Short term (0 - 3 months): 

 Damage assessment: A detailed damage assessment needs to be carried out of all flood 

protection measures along Morava, Kolubara and Sava Rivers. 

 Drainage of urbanized areas: Drainage of urbanized areas (e.g. Obrenovac) should be carried 

out as soon as possible. Additional pump capacity may be required to speed up the drainage 

process. 

Mid-term (0 – 1 year): 

 Hydro-meteorological assessment: A very detailed hydro-meteorological assessment into 

the causes and also extremity of this event. Specific attention needs to be paid to the use of 

state-of-the-art modeling techniques and also a system-wide approach. 

 No-regret measures: Based on hydro-meteorological analysis and the performance 

assessment, a careful check needs to be carried out on the entire flood protection system 

along the Sava and its tributaries to define potential no-regret improvements to the dike 

system. 
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 Early warning system: Another quick win is to carry out suggested improvements in early 

warning to reduce number of casualties in future floods (see for details of potential 

improvements the WMO report, 2012). 

Long-term (0 – 5 years): 

 Long-term Flood risk reduction strategy: It is recommended to the Serbian government to 

define a long-term flood risk reduction strategy for the Sava River system specifically. Since 

this is a trans-national river, further cooperation between the various countries is strongly 

encouraged. 

=o=o=o= 
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Appendix 1: Overview of Activities 

 

  

Date Time Who What Where Local contact persons

19-May 730-830 UNDAC team Meeting with EU team Hotel

830-930 UNDAC team Meeting with RC Hotel

930-1030 Mathijs+Nenart Transport to TENT A Power plant N/A

1030-1230Mathijs+Nenart Inspection of TENT A/discussion with mgt TENT A Nenad Dilberovic

1230-1330Mathijs+Nenart Transport to flooded coal mine N/A

1330-1530Mathijs+Nenart Inspection of coal mine/levee Coal mine

1530-1630UNDAC team Telecon w/ New York/Geneva UNDP office

1630-1730UNDAC team UN Country Team meeting UNDP office

1730-1800UNDAC team Transport to Emergency Operations N/A

1800-1900UNDAC team UNDAC team meeting OSOCC

1900-1930UNDAC team Transport to hotel N/A

20-May 600-700 Mathijs  Press interviews Dutch press Hotel

800-900 UNDAC team Security briefing UN Hotel

900-1300 Mathijs Analysis of existing data/reports on OSOCC

1400-1530Mathijs

Meeting Ministry of Agriculture/Water 

Mgt/Forrestry + HydroMet Ministry

Marina Babic Mladenovic (Water 

Insitute), Slavimir Stevanovic 

(Hydromet service)

1530-1600Mathijs Transport to UNDP office N/A

1600-1700UNDAC team Meeting w/ Ambassadors UNDP office

1700-1800UNDAC team Telecon w/ New York/Geneva UNDP office

1800-1900Mathijs Reporting of meeting UNDP office

21-May 800-1000 Mathijs Sit repor input OSOCC

1000-1600UNDAC, EU, Swiss team Trip to Obrenovac N/A

1600-1900Mathijs Day report Trip for input sit rep OSOCC

22-May 800-930 Mathijs Reporting activities/input Sitrep OSOCC

930-1300 Mathijs Heli flight Sava River w/ EU N/A

1300-1600Mathijs Reporting of heli flight with EU OSOCC

1600-1800Mathijs Obrenovac flood extent OSOCC

23-May 800-930 Mathijs Sit report input OSOCC

930-1200 Mathijs

Meeting Ministry of Agriculture/Water 

Mgt/Forrestry + HydroMet Ministry

Marina Babic Mladenovic (Water 

Insitute), Slavimir Stevanovic 

(Hydromet service), Zoran 

Knevzevic (Dep River Engineering)

1230-1300Mathijs Meeting Reuters press OSOCC Ivana Sekularac

1300-1500Mathijs Sit report input activities OSOCC

1530-1730Mathijs Meeting at Dutch embassy Dutch embassy

Dominique Kuhling (Deputy 

Ambassador), Laurent Stokvis 

(Ambassador)

1800-1830Mathijs Meeting RC UNDP office

24-May 430-500amMathijs Transport to airport N/A

630-900amMathijs Return flight Amsterdam N/A

26-May N/A Mathijs Assessment of sat images N/A

27-May N/A Mathijs Reporting for end report N/A

Overview activities Mathijs van Ledden - UNDAC
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Appendix 2 Contact details 
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Appendix 3  

Selection of photos from Helicopter Flight Sava River (May 23) 
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UNDAC Sector Logistics – Infrastructure 
 
Logistics Assessment Mission Assessment Methodology 
Serbian Infrastructures have been severely affected by the rain falls that caused surge of the 
rivers and ground waters, as well as many landslides in the mountainous areas. The 
traditional logistic supply corridors within the country were interrupted causing severe 
logistical challenges for the smooth economy flow but as well have harden daily people 
commute to the municipal centers, clean water, medicine and hygiene items flow. 
 
The main Pillars of the Serbian Infrastructure are widely reported to be affected by the 
disaster: 

- Serbian Railways, 
- Corridors of Serbia, Highway E-763 – Belgrade to South Adriatic; Corridor X-E 80 

connecting Nis to Republic of Bulgaria, 
- Roads of Serbia, 1st and 2nd priority roads, 
- Municipal roads and bridges connecting remote settlements/villages with the 

city/trade centers seriously hampering the traditional families income generating, 
- Ruined Domestic Households (Damaged houses and households),  
- Municipal clean water supply, 
- Electricity Supply,  
- Gas Supply, 
- Telecommunications Networks 
- Lost local harvests and livestock, at many points the major income generating means. 

 
UNDAC Logistic Expert assessments have aimed the most affected areas reported focusing on 
the life saving, short and midterm lifesaving needs and the action needed to mitigate 
humanitarian crises that can be caused as an effect of the disaster.  
 
Following tools for the assessment have been used: 

1. Coordination with the UN Resident Coordination Office, 
2. Coordination with the Ministry of Interior – Sector for Emergency Management, 
3. The site assessment missions, recording the affected spots, at many points recording 

the GPS coordinates, interviewing the affected population, 
4. Meetings and at the sites coordination with the Municipal and Local CTs (Obrenovac, 

Krupanj, Sabac, Lajkovac, Kostolac, Maljurevac, Smederevska Palanka, Svilajnac, 
Rekovac, Despotovac, Resavica, …), 

Annex 2 – Logistics and Infrastructure 
 
United Nations Disaster Assessment and 
Coordination Team (UNDAC) 
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5. Traffic Police that have escorted almost all the UNDAC missions, have been providing 
valuable information on the accessibility of the corridors, 

6. Meetings with Red Cross,  
7. Meeting with the Ministry of Construction and Infrastructure, that communicated draft 

(under finalization points of country assessments), 
8. Coordination with the European Union Civil Protection Team, 
9. Meeting with the Republic of Serbia, Republican Directorate of Commodity Reserves, 

that provided their main points of concern related to the strategic commodities stocks,  
10. Meetings with, and at the site mission coordination with MCTs, 
11.  Field Missions coordination with the Swiss Humanitarian Aid, 
12. Coordination and information sharing with World Food Programme Regional Bureau 

in Cairo Logistics and 
13. Available and published reports. 

 
The team missions were well coordinated with MoIES, municipal MCTs and have been 
escorted by the  traffic police. At the site visits the UNDAC Logistic Expert missions have had 
following assessment template: 

1. Meeting with the Municipal Crisis Team, UNDAC conveying the ToRs of the mission, 
2. MCT informs UNDAC team on the main points of concern and appoints a team member 

(usually MoIES officer or Municipal Red Cross team member) to join and guide the 
UNDAC to the disaster sites conveying the relevant information, 

3. At the sites random interviews with the affected population or humanitarian 
assistance distribution teams, 

4. Recording (photos and/or GPS positions) the disaster sites and 
5. Reporting through the sitrep on the findings and urgent needs. 

 
UNDAC Logistics Expert has attended missions to: 
21 May 2014 Obrenovac, Joint Mission with EUCP and Swiss Humanitarian Aid Team, 
22 May 2014 Belgrade, Assessment Visit to red Cross Serbia Warehouses, Collective Centers 
Arena and Sajam, 
23 May 2014 Krupanj city and area, Joint Mission with EUCP Team. At Krupanj the mission 
was joined by Serbia Red Cross and Swiss Humanitarian Aid, 
25 May 2014 Sabac and Surrounding of Lajkovac, Joint mission with the UN RC Team and 
EUCP Team, 
26 May 2014 Kostolac, Maljurevac, Smederevska Palanka, Svilajnac, Rekovac, Despotovac, 
Resavica, Joint mission with the EUCP team and 
28 May 2014 Bajina Basta joint mission with the UNRC and Swiss Humanitarian Aid Landslide 
Expert 
 
UNDAC Logistics Expert liaised with the WFP and UN RC team on the humanitarian assistance 
that has been airlifted to Serbia. 
 
Four WFP aircrafts and two commercial cargo airliners loaded with the UNHRD cargo have 
delivered urgently needed humanitarian assistance to Serbia. 
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Risks Analyses – Mitigation Measures 
 
Logistic Capacity Assessment of the Ministry of Interior – Sector for Emergency 
Management (MoIES) 
Findings 
MoIES is one of the key stakeholders in the disaster management and immediate response, 
coordinating with the State and Municipal Crisis Management Teams (CMT). The Municipal 
Crisis Management team coordinates the calls for the urgent assistance and is responding to 
the immediate life threatening situations. The impression of the UNDAC team is that at most 
of the affected areas MoIES teams are the best focal points to reach the affected and remotely 
settled population. 
 
MoIES at municipal levels succeed, where needed, to swiftly mobilize and deploy its 
volunteers. In Obrenovac MCT have swiftly organized the refresher trainings and have 
deployed significant number of volunteers that visibly resulted with the lack of the basic 
equipment for the search and rescue operations (lack of life uniforms, life vests, basic 
telecommunication equipment etc). 
 
UNDAC Logistics Expert attended daily meetings on the humanitarian assistance needed with 
MoIES. The coordination was found very good as well as the efficiency in providing and 
coordinating the liaison with the municipal CMT focal points.  
 
Coordination and support to UNDAC team in executing the field missions, exchange of data 
collected and daily coordination was smooth. The dedication of MoIES teams to support 
UNDAC Logistics mission is commendable, and have had positive impact on the effective at 
the spot assessment and imports of the humanitarian assistance received from UNHRD. 
 
 
 
Risks Assessment 
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MoIES does not to have sufficient equipment and technical means to respond fully to its tasks. 
Having lack of transportation means (suitable vehicles), to transport equipment and 
personnel and lack of telecommunications have hampered the efficiency of the lifesaving 
operation. The results achieved are mostly result of vastly observed dedication and self-
sacrifice of the MoIES personnel throughout the Serbian areas affected by the disaster.    
 
There is a lack of life saving equipment both at the level of Serbian MoIES as well as at the 
level of MCTs: 

1. High Pressure Water Pumps needed to dry the lagoons/lakes created by the floods, 
2. Low Pressure  Water Pumps, needed to dry the households, 
3. Water Tanks, jerry cans, bladders of various capacity, 
4. Water Purification plants, 
5. Proper for the task 4x4 vehicles that are useful to carry people and equipment. There 

are no heavy duty 4x4 vehicles (similar to Toyota Land Cruiser N79&N78) in the 
MoIES fleet, 

6. Equipped small rubber and metal boats that can be used for search and rescue mission, 
7. Telecommunication Equipment and Geographical Positioning Systems. MoIES crisis 

centers often stayed out of contact with its rescue and search teams. The MoIES teams 
executing search and rescue often are relying only on  and 

8. Basic daily equipment such are life vests, specialized uniforms etc. 
 
MoIES informed UNDAC at various meetings, and in official communication (both by HQ but 
as well by the municipal CMTs) on the effect on the lost communication with the search and 
rescue teams, having direct impact to the efficient logistics of their activities, but as well 
posing a real risk to the safety and security of the deployed teams. 
 
Conclusion - Mitigation Measures & Immediate Needs 
For the MoIES teams to be able to respond crises, that may possibly be caused by the surged 
rivers/ground waters or winter season snow falls that  may cut of the remote settlements, the 
above risks need to be addressed urgently, before the coming winter.  
 
MoIES may manage the assets centrally and when needed position the equipment regionally 
as per the emerging crises. 
 
An Information Telecommunication Expert mission in assessing the ICT needs. This is an 
urgent need for the MCT coordination and smooth operation.  
All the above have been addressed to the EUCP Team and to interested forum of stakeholders 
through the UNDAC daily Sitreps. 
 
Logistics Capacity Assessment of the Red Cross Serbia 
Findings 
Humanitarian assistance, charities deliveries and distributions are managed through the 
Serbian Red Cross (SRC) network. SRC took the ownership of the disaster relief relying on 
thousands of volunteers that have managed to supply and distribute emergency assistance to 
displaced and affected population.  
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SRC have sufficient logistics experience and copes well with the emergency, maintaining the 
smooth supply chain of humanitarian aid to affected and displaced people in the aftermath of 
the disaster. SRC absorbed, warehoused and distributed large amount of charities and private 
and international donations. UNDAC Logistics kept close liaison and have attended several 
meetings with Red Cross Serbia assessing their logistics capacity to maintain short and 
midterm.  
 
The surge of SRC volunteer capacity in a short period after the disaster, the dedication to 
assist affected and vulnerable population has been visible and is very commendable.  

                           
 

                           
Risks Assessment 
The vast majority of the urgent relief assistance relied on the SRC capacity to mobilize 
volunteers, private charities, and logistics to deliver and to distribute the humanitarian 
assistance. In a direct meeting SRC representatives has expressed concern that owing the 
variety of the aid items, limited and old fleet and warehousing capacity the supply chain on 
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both secondary deliveries but as well at the “micro distribution” levels is often not as efficient 
as required.   
 
Red Cross Serbia runs very old fleet of truck, which in average is aging per vehicle more than 
20 years and 557000 km driven, that is unreliable to sustain mid and long-term supply chain. 
Running very old fleet, with the mounted demand to supply all the affected and remote sites 
SRC may not be equipped to smoothly supply the humanitarian aids to the municipalities Red 
Cross for the further distribution to the affected population. 
 
Red Cross Trucks Fleet as communicated to UNDAC Logistics Expert: 

Vehicle 
Model 

Plate 
Number 

Vehicle 
Brand 

Vehicle type 
Manufacture  

Year 
Capacity 

kg 
Odometer 
27.5.2014 

4x4 BG 515-OW Toyota  L/C pick up 1995 1,100 155,000 

Truck BG 321-LW Mercedes  1017/4x2 1981 5,500 390,000 

Truck BG 236-LG Mercedes  1017/4x2 1983 5,500 325,000 

Truck BG 438-RK Mercedes  1424 L 1997 5,880 260,000 

Truck BG 362-JP Mercedes  1831 L 1995 6,500 755,000 

Truck BG 362-JO Mercedes  1831 L 1995 6,500 805,000 

Truck BG 472-AN Mercedes  1831 L 1995 6,960 510,000 

Truck BG 362-JR Mercedes  1834 L 1996 6,150 870,000 

Truck BG 390-AZ Mercedes  1834 L 1996 6,150 835,000 

Truck BG 362-JW Mercedes  1834 L 1996 6,150 890,000 

Truck BG 616-ŠI Volvo  FH 16 6x2 1997 14,670 790,000 

Truck BG 362-NM Volvo  FL 6 18 1994 14,220 420,000 

Lorry BG 574-BR Chevrolet D 30 Pickup 1986 1,250 60,000 

Lorry BG 031-WĐ Ford TUS D 1990 550 160,000 

Lorry BG 321-ĐH Mercedes  208 cdi sprinter 2000 690 105,000 

Lorry BG 321-ĐI Mercedes  902 KA 1999 820 165,000 

Semi-Trailer AJ-235 BG SCHMITZ  SPR 24 1990 26,600   

Semi-Trailer AM-153 BG Schwarzmuller SPA 3E-EURO I 2003 27,820   

Semi-Trailer AJ-236 BG Van Hool   S 301 1991 27,300   

Trailer AJ-946 BG Kogel NLT 15 1994 18,000   

Tractor BG 505-ĐN Mercedes  2031 AS 1997 10,070 415,000 

Tractor BG 505-ĐL Mercedes  2031 AS 1997 10,070 490,000 

Tractor BG 210-MT Volvo FH 12-420 1998 10,269 520,000 

   

Average 20   557,500 

 
Having deteriorated roads infrastructure Red Cross communicated to have a lack of 4x4 Pick 
Up vehicles that will be needed for the distributions to remote areas, especially for the coming 
winter season snow falls. 
 



  
UNDAC Mission to Serbia/Floods, Annex 2 

 

  

Red Cross relies on borrowed forklifts and warehouses for storage of the humanitarian aid 
(such is Basket Ball hall “Arena” and Zepter company warehouse). This may be only a short 
term solution. 
 
The large amount of charities received although a sign of vast solidarity of National and 
International Community bares a risk to account and for all the aid delivered.  
 
Conclusions - Mitigation Measures & Immediate Needs  
Red Cross Serbia requires urgently 10 4x4 heavy duty Pick Up vehicles (similar to Toyota 
Land Cruiser N79) to maintain remote supply chain to the remote and affected population.  
The Pick Ups fleet can be centrally managed but regionally allocated for the proper fleet 
utilization. There is an imminent need for these types of vehicles especially for Krupanj, 
Rekovac, Resavica and remote areas as well as for Obrenovac upon return of the population.  
 
Sufficient amounts of life saving humanitarian assistance should to be prepositioned or in 
advance distributed to all the remote areas before the winter starts. This is especially very 
important for the remote Krupanj and Rakovac villages that are far away from the city center. 
 
Red Cross requires renewing the truck fleet, whether through donations or through costing of 
the land transport costs sufficient for the truck fleet lease, rents of the warehouses and 
humanitarian assistance handling. 
 
Distribution of humanitarian aid needs to be standardized to the amounts granted per 
beneficiary or household, which would enable fair and smooth assistance distribution.  
 
 
Roads Infrastructure Assessment 
Findings 
Ministry of Construction, Transport and Infrastructure (MoCTI informed UNDAC Logistic that 
Government of Serbia executes the swift assessment of the main corridors, both national and 
international through its respective agencies, and expects to convey a detail damage 
assessment by the 31st of May.  
 
The UNDAC team jointly with UNRC team, EUSP logistics and/or Swiss Humanitarian Aid 
teams swiftly at the spot assessed almost all the affected areas/municipalities and have 
recorded (photos, maps, some GPS coordinates), mostly being guided by either Traffic Police, . 
This was surrendered to both MoCTI and MoIES. 
 
Risk Assessment 
The road infrastructure in Serbia has been severely damaged. Municipalities have in the 
aftermath of the disaster cleaned, improvised and rebuilt wherever possible the main 
municipal corridors with the use of the borrowed machinery existing within the municipal 
companies or from the municipalities that were not affected by the disaster. The 
municipalities driven swift action in the aftermath of the disaster in the majority of visited 
sites is commendable. 
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In the direct meetings with the municipal MCTs as well as visiting and communicated most 
affected areas the most visible risks captured are: 

1. Remote areas cut of the main corridors may stay out of reach of the basic lifesaving 
assistance: 

The areas recorded by the UNDAC are: 
2. Small bridges connecting the settlements on the bench of flooded rivers are connected 

to the main routes with the small and damaged bridges. Though visibly unsafe for use 
the population continues to use those posing a risk for injuries or loss of life. UNDAC 
Team jointly with the EUCT teams recorded following spots: 

a. Bresnica, Krupanj, 

 
b. Krasava, Krupanj, 

         
c. Krupanj City 
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3. Many remote settlements are connected with the routes/roads through visibly 
landslides risky areas, with the risk of having many areas cut off the basic lifesaving 
assistance supply chain, 

4. Some of the main routes to the city centers are being swiftly improvised/ repaired, 
with the need for the more durable solution that will mitigate the goods supply chain 
breaks 
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5. Many areas that are still flooded, may have the road network washed away, once dried 
further road network assessment needs to be implemented, especially in the areas of 
Obrenovac, 

6. Winter season poses further risk for the deterioration of the roads network. Some of 
the main cities such is Krupanj is in a risk of the basic lifesaving items supply chain 
brake. 

 
Conclusions - Mitigation Measures & Immediate Needs  
There is a need to further assess the durability of the repairs and to reconstruct the main 
corridors to the affected cities in a short term.  
 
Small settlements that may be cut of the regular basic livelihood items, the preventive winter 
prepositioning of the basic WASH, fuel, humanitarian assistance has to be planned and 
implemented for the remote areas before the winter starts. 
 
In a long term some of the main corridors should to be reassessed and reconstructed. 
 
Needs Assessment per Assessed Areas/ Municipalities 
Obrenovac 
UNDAC team jointly assessed the area with EUSP, Red Cross and Swiss Humanitarian Aid 
teams. Obrenovac Municipality has been severely destroyed by the Kolubara river surge. 
Obrenovac represents the most affected area by the disaster having the biggest number of 
displaced population.  
 
Complete area has been flooded, most of which is still being pumped out by the MoICP and 
many international CP teams. All the houses have suffered some damage most of which is still 
to be assessed, many human casualties reported,  tens of thousands of people evacuated and 
resettled to the IDP Centers or being hosted by relatives and friends.  
 
Municipal SMT, MoIES with the big number of volunteers, together with all available police 
and military machinery and forces were deployed to save lives and property. 
 
Though with the high moral and dedication MoIES lacks sufficient machinery, pumps, 
specialized equipment, specialized vehicles and boats fleet, telecommunication means and the 
basic items such are uniforms and life vests. Some of the population has started to return to 
the dried city facing complete damage of their households, though the majority stays 
displaced.  
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Furthermore Obrenovac MoIES lost all its Firefighting Trucks and machinery while saving 
lives of the affected population.  
 
UNDAC team met the municipal CMT and was able to capture the level of destruction. The 
population that returns will rely for the coming period on the humanitarian assistance 
provided, until the recovery of the economy. 
 
All the main pillars of the infrastructure have been damaged or destroyed.  
 

     
 
Immediate Assistance 
Big areas in Obrenovac are still flooded, while some of the households slowly return to the 
dried areas. This population will need immediate roads repair, house repairs, bridges repairs, 
electricity and telecommunication lines, water plants, houses drying, decontamination, 
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disinfection, WASH, medicines, water well cleaning, basic household kitchen sets, basic 
furniture, mattresses and blankets, child protection etc. 
There will be a need for further assessments as the areas dries and population returns. The 
expertise assisting Obrenovac in all the basic pillars of infrastructure and as well in the 
social/population vulnerability, needs to be continuous as an immediate and mid-long term 
period period through the coming winter.  
 
The logistics capacity of MoIES urgently needs to be built having the essential role in 
Obrenovac, most of which has been addressed in the MoIES capacity assessment. 
 
Serbian Red Cross may bare essential role in the humanitarian assistance distribution. The 
logistics capacity of the Red Cross needs urgently to be built and supported owing their 
essential role in the process of lifesaving and durable return process.  
 
Mid-Long Term Assistance Needs 
The economy and education system in Obrenovac needs to be rebuilt as the population 
returns. Civil Engineering, Geological and Flood defense expertise will be needed once the 
flooded lakes are dried.  
 
Agriculture households will need micro credit or grants support, in tools, seeds, agriculture 
machinery Houses Repairs and Reconstruction, municipal infrastructure repairs, communal 
agencies capacity building. 
 
Traders that lost its businesses will need credit support to rebuild their businesses. 
 
As the return to Obrenovac will start gradually population may need variety of assistance 
related to sustainable return process, legal guidance, administrative support, reintegration 
support etc.  
 
Krupanj 
Krupanj municipality has been severely affected with the rainfalls that caused surge of rivers 
Likodra, Cadjavica, Krzava and Bogostica. The municipality inhabits about 6000 people, out of 
which some 200 households (about 800 people) have been resettled and are at the moment 
hosted by relatives and friends. Many houses are visibly affected with floods, while the main 
corridors to the city were temporary repaired. 
The joint UNDAC, EUCP, Swiss Humanitarian Aid and Serbian Red Cross Team as well 
assessed the areas affected by landslides, around the mountain village “Durdjevici”. 
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There are visible roads damages, asphalted surface noticed often to be washed away, almost 
all the bridges are damaged, as well as almost all the roadside bridges that are connecting the 
households and small settlements with the main corridor-road. At the time of the assessment 
we could see that number of the bridges that were not fully washed away were improvised by 
the citizens and already put to use, although visibly unsafe. 
 
Floods have severely harmed existing water factory and water pipeline system. Municipality 
is supplying its citizens with the use of water tanks trucks. The water distribution is being 
organized on eight spots in the city as communicated by the municipality mayor. The supply 
of the remote villages affected with the landslides and rainfall is challenging logistics and is 
the issue to be addressed by the humanitarian agencies. 
 
The municipality crisis team mitigated the water shortages by storing the water contingency 
reserves the day before the floods, in the aftermath of the declared state of emergency. This 
crisis team action though is not a durable long term solution. There is a risk of drinking water 
shortages until the water factory is put back in too function.  
 
The team has visited as well surrounding villages and settlements severely affected by the 
rainfalls that caused several landslides. The villages are remote and with the generally poor 
road network. The water reservoirs are contaminated with the rainfall and floods.  
 
Red Cross will need to reach remote areas affected with the flood and landslides. This will be 
possible only with the 4x4 Pick-Up Vehicles. These vehicles do not exist in the Red Cross 
fleets, and should be addressed as a priority by the humanitarian community and donors. 
 
Flooded rivers have damaged the drainage and sewage system.  
 
Some small construction machinery, equipment and tools are very much needed in support to 
the households cleaning. 
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Immediate Assistance 
The immediate needs noted were drying, decontamination, disinfection and clean and 
technical water supply. Hygiene items, basic household kitchen sets, basic furniture, 
mattresses, garbage disposal and blankets are needed.  
 
While the water factory and water system needs to be rebuilt, the water plants strategically 
positioned is a possible interim solution. The municipality needs to be provided with the 
water purification plants, bladder-tank systems.  
 
There is an immediate need for the pipes cleaning and reconstruction of the drainage 
factory/system. The municipality at the moment does not have sufficient fleet of bowsers 
equipped with the high pressure water pumps.  
 
There is an urgent need for the hygiene kits to be provided to the residing population as well 
as assistance with cleaning of the city/households. 
 
While the national roads company “Serbia Putevi” have already visited and assessed the main 
corridors, the risk is that the small municipality supply and inhabitants commuting routes are 
left for the later stage. The humanitarian community may assist with the reconstruction of 
municipal roads connecting the remote areas affected. This to insure that the humanitarian 
aids supply stays steady to all the affected population in Krupanj. In a short term the repairs 
and at many points full reconstruction of the main corridors need is imminent.  
 
The supply of the households inhibiting the area residing on the river banks will stay a 
challenge for the humanitarian organizations, municipality and residing population. The most 
of the relief assistance (water, food, NFIs) may be able to be delivered only on the opposite 
side of the river banks, in the smaller parcels up until the reconstruction of the bridges.  
 
Small bridges that connect household with the regional corridor needs to be assessed, 
repaired or for the majority of the cases rebuilt. The local population continues to use the 
bridges that are at some points moved for 2-3 meters downstream, the bridge pillars static is 
damaged, as while it cause severe life risks, as the constructions are instable, unpredictable 
and posed to collapse. 
 
Serbian Red Cross, NGOs implementing projects and the municipality should be provided with 
the 4x4 vehicles (preferably 4x4 pick up) vehicles for the smooth basic needs supply. This will 
mitigate the risks for the supply chains pipeline breaks especially during the winter season.  
Prepositioning of the sufficient goods in Krupanj is necessary to be planned duly ahead, and 
should be finalized before the snow seasons (November). Sufficient amounts of food, WASH, 
fuel should be prepositioned and stored in the Krupanj city, through the coming winter.  
 
Some of the visibly instable areas south west of the city up in the mountains are still inhabited 
by the residents. The geological expert assessment of the area is urgently needed, to advise 
whether the area is safe or the resettlement is to be planned. There is a risk of further 
landslides once the land dries. 
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Mid-Long Term Assistance 
The main priorities as communicated by the municipalities officials are water plants, cleaning 
of the city, drainage reconstruction, municipal roads reconstruction, decontamination of the 
Kostainik Antimony Mines depot area, affected by the possibly toxic materials leakage and 
resettlement of the population inhabiting landslides risky areas.  
 
The roads and bridges on the main corridors are in use for the supply of the city. This will 
though further affect the already damaged roads and bridges. Winter season poses further 
deterioration risk roads, should those are not duly repaired and protected. There is a risk for 
the city and surrounding villages to have the traditional supply chain routes cut-off. This risk 
should be mitigated with the winter prepositioning the basics stock of humanitarian 
assistance, water, hygiene, fuel and food, which should be sufficient for minimum of three. 
This is necessary as a contingency precautionary measure, and should be exercised by all the 
stakeholders in the area. 
 
Reconstruction and rebuilding of the existing water plant and water pipelines is more of the 
midterm than long term phase and ideally should be executed before the winter season starts 
(November 2014). 
 
The Reconstruction of the damaged houses and  
 
At the time only 4x4 pick up vehicles will be able to deliver the humanitarian assistance to the 
affected population.  
 
The winter pre-positioning or advanced distribution of humanitarian assistance should be 
implemented duly before the winter starts.  
 
The most of the agriculture land have been washed away by the river Likodra floods. As the 
municipality economy relies severely on households’ agricultural production and as the need 
to support restoring of the crop fields is imminent. Provision of seeds, fertilizers, machinery 
equipment is an urgent need for the population fast recovery and self-sustainability. The only 
existing wheat mill has been damaged and put out of use.  
There is a need for the Micro Credits Projects aiming to support the agriculture households 
affected with floods. 
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The Agriculture expertise assessment is needed to assess advice on the perspectives of 
Krupanj harvests. 

      
 
Sabac 
UNDAC team jointly assessed the area with the UN RC and EUCP Team. The area has severely 
been affected with the Sava river overflow and groundwater emerging in suburban areas of 
Sabac. The area of the city was less affected while the households affected were in villages 
Mrdjanovci,  
 
Households in the affected area have lost its agriculture production and have lost its furniture 
in the flooded houses. Many small bridges connecting villages with the municipality have been 
reported by CMT to be damaged and washed away. 
 
Sabac CMT have liaised the team with the Koceljevo municipal CMT Leader, showing the 
bridge destroyed on the international corridor to Montenegro. 
 

           
 
Immediate Assistance 
The immediate needs noted were drying, decontamination, disinfection and clean and 
technical water supply. Hygiene items, basic household kitchen sets, basic furniture, 
mattresses, garbage disposal and blankets are needed.  
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Mid-Long Term Assistances 
There is a need for micro credit Agriculture house economies support as well as Houses 
Repairs. There is a need for detail ground waters assessment and possible future mitigation of 
the underwater flooding. 
There is a need for reconstruction of the bridge (grade 1) at Koceljevo that affects the 
economy of the both Sabac and Koceljevo. 
 
Kostolac, City 
The most affected area of Kostolac is reported to be Maljurevac.  UNDAC team assessed the 
area jointly with the EUCP Team. 
Maljurevac experienced heavy floods, caused by the river Mlava surge, and at the time of visit 
has still been flooded. French CP team has been deployed to assist the municipality CMT. Red 
Cross manages the supply of humanitarian assistance through its volunteers, that are storing 
and distributing aid in its premises.  There are three persons reported to UNDAC-EUCP team 
that have been resettled owing the deteriorated houses.  
 

  
 

The clean water is at the moment supplied by the water tanks and through the humanitarian 
assistance received. Many mosquitos have been noticed in the area. 
The dedication solidarity and joint efforts of CMT, inhabitants and Red Cross volunteers is 
commendable. CMT expects to have the situation in the city, to the extent possible, normalized 
in coming days. 
 
Immediate Assistance 
The governmental agencies took ownership of decontamination and disinfection while. 
The French CP team is assisting the MCT by drying of the area, 
 
The immediate needs noted were drying, decontamination, disinfection and clean and 
technical water supply. Hygiene items, basic household kitchen sets, basic furniture, 
mattresses, garbage disposal and blankets are needed.  
 
The water supply issue could possibly be mitigated, as per the information conveyed to 
UNDAC by CMT, since there is an existence of the water pipeline to the water reservoirs, 
which is not put in to use owing the lack of administrative municipal documentation. 
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Mid-Long Term Assistances 
There is a need for agriculture support and houses repairs or reconstruction as well as for 
municipal roads networks repairs. 
 
Smederevska Palanka 
UNDAC – EUCP team have had a spot assessment in one of the quarts affected. Smederevska 
Palanka has been affected in areas near by the river Zasenica. Humanitarian Assistance has 
been collected through the charities, MCT and Red Cross Assistance. Humanitarian assistance 
has been stored in the Schools and Red Cross Premises. Water has been distributed from the 
donations and charities received, while the technical water is available. 
 
The interview has been held with the Red Cross Volunteers, at one of the affected quarts in 
Smederevska Palanka.  Some 800 houses with approximately 2500 inhabitants were reported 
to be affected only in the one of the city quart visited. 
 

   
 
Immediate Assistance 
Houses Drying, Decontamination, Disinfection, water well cleaning, basic household kitchen 
sets, basic furniture, mattresses and blankets are needed. 
Hygiene items were reported as most needful at the time of assessment. 
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Mid-Long Term Assistance 
Agriculture support , Houses Repairs and Reconstruction and municipal roads repairs. 
 
Svilajnac 
UNDAC team assessed the area jointly with the EUCP Team. The area has been affected by the 
surge of rivers Resava and Bun, as well as with the landslides. In the most affected suburban 
area some 20-30 houses have reported to be damaged, many households lost its livestock, 
sewage is full and interrupts the pumping of the flooded areas, having some of the areas re-
flooded by the sewage.  
 
None of the houses in the city center and suburban area has been reported to be fully 
destroyed, while 58 persons are temporary placed to the Military Club.  
 
Svilajnac MCT kept the city drainage and sewage canals/pipeline cleaned (a week before the 
disaster municipality have finalized the inspection and cleaning of the drainage canals). This 
action has mitigated disaster of the even higher extent. Electricity Supply is reported to be 
steady, though one step down transformer has been washed away (as communicated, an 
improvised solution have been executed by the Serbian Electricity Distribution company). 
None of the city bridges are reported to be washed away.  
 
Some remote areas may not be reached by the ground transport at the moment.  
 
The clean water is supplied by the water tanks, while the technical water supply is yet to be 
restored; the city mayor concern is that immediate improvisation may not be durable 
solution. A water factory and the water pump pipelines were communicated to be severely 
damaged. 
 
The city economy relies on the agriculture, tourism and mining severely being hampered by 
the floods and landslides. 
 
Some remote settlements had experience more severe damages of the infrastructure (roads 
and houses), some still being cut from the supply routes. Nearby mining settlement Resavica 
has been severely affected with the landslide of the mine waste (23 persons receive daily food 
rations by the mining company “Resava”, as well as the area is being cleaned by the mining 
company machinery).  
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Immediate Assistance 
The city needs urgently technical and clean water supply solution, the durable repair of the 
water factory complex (pipeline/pumping system). 
 
The suburban affected areas needs Houses Drying, Decontamination, Disinfection, WASH, 
water well cleaning, basic household kitchen sets, basic furniture, mattresses and blankets are 
needed as well as garbage disposal.   
Citizens are visibly stressed, at the time of assessment, and in a need of psychosocial support.  
 
MCT has been assisted with the Hungarian CP team, pumping out the water from the 
households. 
 

   
 
There is an immediate need for Houses Drying, Decontamination, Disinfection, the WASH 
assistance; both clean and technical water, basic household kitchen sets, basic furniture, 
mattresses and blankets are needed.  
 
Mid-Long Term Assistance Needs 
Agriculture support, houses repairs and reconstruction, municipal roads needed for the 
tourism economy repairs. 
 
An expertise assessment of the city drainage ie drainage levels against the flood levels. 
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Rekovac 
UNDAC team assessed the area jointly with the EUCP Team. The area has been affected by the 
river Dulenka surge, which caused landslides. Some 70 houses house/economy buildings are 
reported to be damaged by the floods. Remote municipal roads are damaged or washed away. 
At the time of the floods aftermath two villages were completely cut off from the Rekovac city 
center having approximately 200 inhabitants. Municipal roads at two points (2x7 km) are 
washed away but temporary rebuilt by the municipality. This will though pose a risk for the 
basic livelihoods supply during the winter season. From the village Prevestina 2 households 
(7 persons) are being resettled to their relatives. The municipal CMT reported that there are 
some households that refuse resettlement although their houses are evaluated to be unstable. 
  
The water wells are communicated to need inspection on the risk of possible contamination 
and cleaning from the mud, for which municipality does not have sufficient funds.  
 
The settlements in the area of Naprlji and Dobroselica (5-6 settlements) are completely cut off 
from all the communications (roads, fixed and mobile telephony) where reside some 160 
people.  
 

                     
 
Immediate Assistance  
There is an urgent need to establish steady telecommunication with the remote villages, 
(possible radio communication of the villages with the municipality CMT as suggested by the 
CMT). There is an immediate need for Houses Drying, Decontamination, Disinfection, the 
WASH assistance; both clean and technical water, basic household kitchen sets, basic 
furniture, mattresses and blankets are needed. The remote affected areas may be delivered 
humanitarian assistance only with the 4x4 Pick Up heavy duty vehicles (The UNDAC team 
could not reach all the affected areas). 
 
Mid-Long Term Assistance  
Agriculture support, houses repairs and reconstruction, municipal roads needed for the 
tourism economy repairs. 
 
Bajina Basta 
The remote areas of Bajina Basta have severely been affected with the landslides. UNDAC 
Team assessed the area jointly with UN RC and Swiss Humanitarian Aid Landslides Expert. 
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The city pipelines provide the technical water (except 5 settlements) while the drinking water 
is being supplied with the water bowsers distributed by the Red Cross and CMT. The most 
affected population is settled remotely in Ljubovija area. Many houses are reported to be 
damaged and not safe to reside. At the moment resettled population is being hosted by 
neighbors and relatives.  
 
Vilages Dub, Kostevici, Rogacic and Oklevac are still cut of the regular supply route (roads 
wiped out by the landslides). Some of the most affected settlements are not being assessed yet 
by the municipality owing the destroyed road communications. 
 
In vilages Rogacica, Kostojevici and Crvica, water tests were positive on contamination. 
 
Both city and villages have steady electricity supply as well as telecommunication networks 
operate. 
 
Municipality has fast repaired the roads connecting many settlements to the main supply 
routes. The action of the municipality is commendable.  
 
Twelve municipality areas are still under the state of emergency. 130 households to the time 
reported the damaged houses. 
 
MoIES reported to have lack of telecommunication equipment that often reduces their 
efficiency to respond to life saving needs. 
 

        
 
Immediate Assistance  
Geologists and Landslide further detail assessments (UNDAC team visited area of Gvozdac) 
and WASH assistance. 
 
MoIES reported the need for Decontamination, Disinfection, the WASH assistance; both clean 
and technical water, basic household kitchen sets, basic furniture, mattresses and blankets. 
 
MoIES team needs to be equipped with the Telecommunication equipment and reliable 4x4 
vehicles as reported to have only two old 4x4 unreliable vehicles. 
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Mid-Long Term Assistance 
Pending on the Geologists reports House Reconstruction or Resettlement of the affected 
population. 
 

Overall Assessments Conclusion 
Municipal CMT, MoIES, Red Cross have responded to the disaster very well, through its 
professional personnel and majority of volunteers. These governmental bodies need to be 
equipped and supported to continue assisting effectively affected population.  
 
The most urgent need assistance to be supplied in the vast majority of the cases is technical 
and clean water supply, repairs of the water factories, houses drying, decontamination, 
disinfection, WASH, water well cleaning, basic household kitchen sets, basic furniture, 
mattresses and blankets, municipal roads and bridges repairs, house repairs or 
reconstruction material, support with geologists and landslides expertise. 

UNDAC Logistics Coordination 
 
UNDAC Logistics Expert has operated liaison between WFP Regional Bureau in Cairo, UNRC 
Team , MoIES, Red Cross and UNHRD on the humanitarian assistance airlifts from Brindisi and 
Dubai. 
 
 
 
Nenad Grkovic 
Logistic Expert 
UNDAC 
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Appendix to Annex 2 

Assessment of landslides 

On 29. May Mr. René Graf, Landslide Expert of Swiss Humanitarian Aid, and UNDAC Environmental Expert 

did a joint assessment of the landslides in Krupanj and selected surrounding areas. The selection of 

assessed sites was done in close cooperation with the Deputy Mayor (DM) and technical staff, and an 

structural engineer from LN Inzensegring, Novi Sad. 

According to the DM 38 houses have been totally destroyed of which 22 are due to landslides and 16 by the 

flooding. In addition 164 houses were reported to be partly damaged. In total app. 300 landslides have 

been reported within the municipality. 

Structural engineers from LN Inzensegring, Novi Sad are supporting the municipality in a detailed 

assessment of houses and infrastructure affected by landslide or the flooding. The assessment is done on 

the parcel number level and is mapped on detailed maps of the city.  

 

The field assessment and discussions with the municipal technical experts, and engineers from LN 

Inzensegring, Novi Sad indicated that the landslides could be divided into 6 categories: 

1. Houses damaged beyond repair 

2. Houses partly damaged but feasible to repair. 

3. Houses affected by the mudflow but not damaged (needs removal of soil) 

4. Houses with no or minor damages in landslide prone areas likely to be re-activated in future. 

5. Landslides in rural areas not affecting houses or infrastructure. 

6. Damaged infrastructure (e.g. bridges, roads  and technical installations) 
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The field assessment also made it clear that a large part of the landslides are within category 5, especially in 

rural areas and will need no further attention. It must be emphasized that an area can include more than 

one category – this will need further assessment. The above categories are to be considered preliminary as 

more detailed information might change the definition. 

The main concern is build-up areas within category 2, 3 and 4 with special focus on 4. Several sites in the 

close vicinity of Krupanj and the Krzava villages (see photo below) are within category 4. 

 

Sites in Category 4 show clear signs of being a high-risk landslide zone with evident of cracks and minor 

faults in the earth and at several sites small cracks and differential settings in the nearby buildings were 

observed. The category has not jet developed into full landslides but is likely to do so in the future. The 

rapid assessment do not allow predicting the scale and time for new landslides in these areas. Interaction 

between drought and heavy rain will accelerate the re-activating of landslides in these zones. 

Recommendations: 

 Short- term,  

o Closely monitor any movement in soil and buildings. 

o Have an evacuation plan in place in category 4 areas to evacuate people during periods of 

heavy rain. 

o Further detailed assessment of the areas affected by landslide to identify houses at high 

risk. 

 Long-term, 

o Prepare a Geo-hazard Mapping, not only for Krupanj but on a national level in landslide 

prone areas, (Geo-hazards are geological phenomena that pose danger to people’s lives, 

livelihoods and properties. These include landslides, flooding and land subsidence. While 
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generally regarded as natural hazards, geo-hazards can also be induced by human activities 

(e.g. due to deforestation etc.)). 
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Environmental Assessment of Industrial sites in the flood-affected area. 

Methodology 

In close cooperation with the national environmental authorities, the expert conducted an environmental 
assessment of identified industrial facilities in the flood-affected area based on site visits and an aerial 
assessment between 20 and 25 May. For the identification of potential hazards from damaged industrial 
facilities in the flood-affected area, the expert made use of the Hazard Identification Tool (HIT) prepared by 
the Joint UNEP/OCHA Environment Unit in preparation of the mission. The Flash Environmental Assessment 
Tool (FEAT)1 was used to identify and prioritise potential acute risks from damaged industrial infrastructure 
referenced in the HIT. In addition, the FEAT was used to identify medium- to long-term environmental 
issues, given that many of these may be evident, and should be identified, at the earliest stages following a 
disaster or crisis.  

 

The FEAT methodology was shared with Min. of Energy, Development and Environmental Protection, and 
the Inspectorate from the  CONTROL AND SUPERVISION SECTOR of the Ministry of Agriculture and 
Environmental Protection of the Republic of Serbia with special focus on the ‘Likely Scenarios’ Table. 

The “Likely Scenarios table” focuses on the highest impact and most likely scenarios by allowing the user to 
combine the information from the assessment on the hazard combined with likely pathways and receptors 
and resulting impact to be expected. In this way, the user can determine whether an identified potential 
impact creates a high-risk scenario. 

The type, magnitude and relevance of impact (I) is determined by: type of hazard (H), presence of exposure 
(receptors and pathways) (Exp) and quantity (Q): 

I = H * Exp * Q 

All 3 factors need to be present for the impact to be relevant. If one factor is absent there will be no impact. 

                                            
1
https://docs.unocha.org/sites/dms/Documents/FEAT_Version_1.1.pdf 

Annex 3 – Environmental Assessment  
 
United Nations Disaster Assessment and 
Coordination Team (UNDAC) 

 

Structure of the Hazard Identification Tool (HIT) 
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Environmental Assessment  

Overview of activities of the UNDAC environment expert 

Upon arrival to Belgrade, Serbia, the UNDAC environment expert had meetings on environmental issues 
related to the flooding with:   

 Director of Min. of Energy, Development and Environmental Protection Agency, Mr Filip Radovic and 
his key staff  

 CONTROL AND SUPERVISION SECTOR of the Ministry of Agriculture and Environmental Protection of 
the Republic of Serbia, Ms Olivera Topalov and Key staff. 

 Team of the Belgrade Public Health Institute, led by Dr. Milan Milutinovic 
 

During the initial meetings with representatives from the above Agencies and Institutions, the main concern 
with respect to human health and the environment was the potential damage to industrial facilities along 
the Sava River in Obrenovac and Sabac, and a paint factory located in Lucani affected by a flash flood.  
 
The meeting with the Inspectorate from the Control and Supervision Sector of the Ministry of Agriculture 
and Environmental Protection (MOAEP) on 21. May added some valuable information to the understanding 
and potential impact of the environmental situation due to the flooding. 
 
The Inspectorate is among others responsible for monitoring of waste water quality, air and soil. No 
additional sampling and analysis has been carried out to monitor the impact from the flooding. 
 
The main flood related environmental issues of concern raised by the Inspectorate: 
 
Sabac: 
A previous investigation has identified the storage of 92 tonnes of hazardous waste having being 
stored/dumped at the industrial site. In addition, 80 tonnes of pesticides are being stored at the site of 

The Flash Environmental Assessment Tool (FEAT), ‘Likely Scenarios’ Table 
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which 30 tonnes in underground tanks. The current status of waste site and pesticide storage is not known. 
According to the Inspectorate the site has not been flooded. 
However, due to the raising groundwater level in the area, the possibility of direct contact between water 
and contaminants cannot be eliminated. If so, this could cause the washing-out of contaminants into the 
groundwater that will eventually drain to the surface water (Sava River). In this scenario, it could pose a risk 
to the drinking water quality as well as livelihood (fishery and agriculture) downstream from the site. 
 
Obrenovac: 
According to the Inspectorate, the chemical plant (in Baric) has been closed since 2000. After closing the 
plant, it has been used for the storage of petrol and oil. The site has not been flooded. The environmental 
status at the site is not known as no investigations have been carried out. The Ministry of Energy, 
Development, and Environmental Protection (MOEDEP) and the Inspectorate both expressed concerns 
regarding the environmental status of the site. This concern is shared by UNDAC, and should be further 
addressed as the raising groundwater level in the area could lead to direct contact with contaminants. If so, 
as in the situation outlined above, this could cause the washing-out of contaminants into the groundwater 
that will eventually drain to the surface water (Sava River), which again could pose a risk to drinking water 
quality and livelihoods (fishery and agriculture) downstream from the site. 
 
In addition, MOEDEP raised the storage of app. 5 – 6 million tons of ash from the power plant as an issue of 
concern in case the site was affected by the flooding as it could lead to spreading of heavy metals to the 
surface water body down-stream from the site.   
 
Lucani: 
Products from the paint factory were washed away by a flash flood. In addition, 10 IBC containers (1000 
litres each) containing organic solvents were washed away. Some of the containers contained Toluene 
(highly toxic liquid). The containers were spread in an area of standing water – not in direct contact with the 
river. Six of the containers remained intact and have been recovered. The remaining containers have leaked 
out into the environment. The total volume and components is still not verified. This needs further 
assessment.  
 
Others: 
According to the Inspectorate, numerous old industrial waste sites are located in the flooded area. The areas 
are mapped and this information has been requested. The main risk to the external environment is the 
washing-out of contaminants into the surface water system (rivers), which, when the water starts to recede, 
might result in contaminants spreading to the soil, including agricultural land. 
 
Based on the HIT and the assessment report prepared by; Ministry of Agriculture and Environmental 
Protection, Control and Supervision Department: “Report of The National Environmental Protection 
Inspectorate Regarding the Situation In Industrial Facilities Affected by the Flooding, 17 to 21 May 2014” 
(MOEDEP) and the Inspectorate has identified a list of facilities of potential concern in the flood-affected 
areas. Locations in bold are considered key priorities: 
 
Sabac: 

 Eliksir Zorka Mineralna Đubrva Šabac – Factory of mineral fertilizers 

 Zorka Energetika Šabac - Energy Plant, condensators containing PCB. 

 Zorka Tikurila Šabac – Paint and Varnishes Factory 

 Zorka Coloured Metallurgy – waste disposal  

 Steel Works Branch Šabac – Production of white metal sheets 

 Zorka Keramika Šabac – Factory of ceramic tiles 



 4  
UNDAC Mission to Serbia Floods, Annex 3 

 

  

 Eko Gas Mbs Šabac – Site with hazardous waste 

 Talum Šabac – Underground storage of 30 tons pesticides 

 Metal Hemiko Šanac - Operator recycling coloured metals 

 Ezo Grupa Šabac - Operator stores and recycles hazardous and non-hazardous waste 

 Hemofarm Doo Šabac – Pharmaceutical manufacturer 

 Zorka Research Centre Šabac - undergoing restructuring 
 
Obrenovac: 

 The Tent A Obrenovac 

 Tent B Obrenovac 
 
Barič: 

 Prva Iskra – Basic Chemistry AD 

 Prva Iskra – Lab Doo 
 
Lučani: 

 Aurora Doo - production of anti-freeze liquids, solvents, lazure paints, auto cosmetic products and 
auxiliary products for protection of wood and metal 

 Maksima Doo - production of water-based paints and dispersions 

 Hidrokomerc Doo - production and trade of water supply system materials and supplies. 
 
Kostolac: 

 Power Plant Kostolac B 
 
Sremska Mitrovica: 

 Te-To Sremska Mitrovica - Energy and heating plant 

 ISTEP Nelgrade - waste recycling 
 
Ljubovija: 

 Veliki Majdan Ljubovija – Coal mine 
 
In order to get a visual overview of the identified facilities within the flood-affected area, the Director of 
Min. of Energy, Development and Environmental Protection Agency and the UNDAC Environmental Expert 
did a joint aerial assessment by helicopter of the facilities along Sava River. 
 
Aerial Assessment: 
The aerial assessment was carried out on the 22. May along the Sava River and concentrated on industrial 
sites, including the ash storage site at the Power Plant in Obrenovac and Sabac. Due to time constrains the 
Paint Factory in Lucani could not be assessed. 
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Findings: 
The ash storage site is well protected by a dike system along the river and the hinterland. No impact to the 
diking system and the ash storage was observed and no further assessment is anticipated. 
 
None of the industrial sites assessed has been directly affected by the flooding. However, due to the flooding 
and the precipitation the water table is at the level of the ground surface creating isolated pools in the 
affected area.  
 
Conclusions: 
No direct impact and spreading of contaminants to the surface water body are foreseen. Washing-out of 
contaminants is likely to happen and is likely to be an ongoing process at the current groundwater level. 
 
In case of washing-out of contaminants, this can affect the surface water as well as the groundwater quality 
downstream from the sites affecting human health and livelihood. A detailed assessment of the sites to map 
the current status at the sites by collecting historical data of activities on site. The assessment should include 
soil and groundwater samples to serve as “Baseline”.  Based on the results of the “Baseline” study a 
monitoring program for the water body (surface- and groundwater) should be implemented to monitor any 
impact related to change in groundwater level and flow pattern. 
 
Site Assessment: 
Based on the assessment report prepared by; Ministry of Agriculture and Environmental Protection, Control 
and Supervision Department, and the aerial assessment a joint site assessment to selected sites in 
Obrenovac and Sabac was agreed. In addition, it was agreed to do a screening of potential impact to the soil 
and water bodies on the sites by preforming sampling and analysis of soil, surface water and ground water – 
if feasible. The assessment team included: 
 

 Inspectorate from the Control and Supervision Sector of (MOAEP): Ms Olivera Topalov and team 

 MOEDEP: Sampling team (soil and surface water) 

 Swiss Agency for Development and Cooperation (SDC): Ms Katja Schobert and team (Groundwater) 

 EU-CPT: Mr Roman Hlinovsky, Coordination Expert 

 UNDAC: Mr Dennis Bruhn, Environmental Expert 
 
 
The selected sites was as follows: 
 

Location Facility Issues of concern Coordinates 

Barič 
Prva Iskra  
Basic Chemistry AD/ Lab Doo 

Solid and liquid 
chemicals 

N44°39'29.59"  E20°14'44.30" 

Sabac Talum Šabac  
Underground 
storage of 30 tons 
pesticides 

N44°44'21.76"  E19°44'7.16" 

Sabac EKO Gas MBS Šabac 
Hazards waste in 
drums 

N44°44'30.24"  E19°43'49.21" 

Sabac 
Eliksir Zorka Mineralna 
djubriva 

Disposal of jarosite  N44°45'6.58" E19°42'55.63" 
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Site assessment to Industrial installations 
 
Baric, chemical plant 
Prva Iskra – Basic Chemistry AD  
At this location, the company is storing a biggest quantity of waste. A certain quantity of waste (active 
carbon waste) is stored in the atomic shelter facility of the company.  

 
In addition there is disposed material known as 
“Kosorob'' (which, in contact with water, results in 
hydrochloric acid).  Part of this material is stored in 
plastic containers which are in a poor state, in an 
open hall. The corrosive action of this substance 
has already caused corrosion of the metal 
elements in the hall where the drums are stored. 
On 17. May 2014 an earth embankment was 
established at the entry into the hall in order to 
ensure protection from the force of raising water. 
 
Part of the “Kosorob'' (about 65m3) is stored in 
two open underground reservoirs, the bigger of the 

two being damaged, and the smaller being in a better state. There is a big quantity of amine water in this 
site, spilled. 
 
Prva Iskra – LAB DOO 
At this location, the company has stored different kind of chemical waste, part of which is stored in closed 
premises, protected from atmospheric influences.   
 
In order to get a better understanding of the potential risk to the external environment top soil samples 
were collected around the storage facilities. Samples of the chemical residual in the two open underground 
concrete basins and one surface water sample from a small open pit with standing water was collected for 
chemical analysis.  
 
Ground water samples from five (5) piezometers has been collected for chemical analysis.  
 
Findings: 
The chemical plant; Holding Company ''Prva Iskra” Barič – Basic Chemistry AD, and Prva Iskra LAB DOO has 
been closed down since 1999. During operation, they produced: 
 

 alkylbenzene-sulphonic acid (LABSK),  

 sodium-alkylbenzene-sulphonate (Na-LABS),  

 trietanolamin-alkylbenzene-sulphonate (TEA-LABS). 
 
Since the plant closed stored chemicals at the site has been left more or less unattended. The assessment 
showed that only minor mitigation measures has been taken to secure the chemicals since the plant closed. 
The assessment left an impression of very poor storage facilities and in several cases the “mixture” of 
chemicals was stored in open underground concrete basins unprotected from precipitation, see photo 
below. 
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Chemicals originally stored in steel barrels has now leaked into the concrete containment in which they were 
stored. The level of the chemical “mixture” was at the level of the rim of the containment. 
 
The site manager confirmed that the facility was not flooded: However, during the first days of the disaster, 
isolated pools of surfaces water had developed on the site due to the raise of the groundwater level.  
 
Conclusions: 
The assessment left a clear impression of a site under strong degradation and no attention from its owner 
regardless the risk to the environment the site might pose. A risk that can have a long term negative impact 
to human health and livelihood due to spreading of contaminants to the groundwater and drainage from the 
site to surface water buddies including Sava River. 
 
Due to the high level of chemical “mixture” in the unprotected open underground concrete basins overspill 
is likely to take place in periods with heavy rains increasing the risk of spreading of contaminants to the 
external environment. The status of the concrete basins is not known. However, taking the age and lack of 
maintainers into account, leakage of chemicals directly to the environment cannot be eliminated. 
 
The results of the chemical analysis are expected to be ready early June. Therefore it is not possible to make 
final conclusions. However, based on the site visit and discussion with Inspectorate from the Control and 
Supervision Sector of (MOAEP) some immediate and urgent mitigations measures should be implemented to 
reduce any further impact to the environment. 
 
Recommendations: 
The following recommendations are to be considered preliminary as the result of the chemical analisis has 
not yet been provided. 
 

 Remove and destruction of the old chemical waste at the three sites in accordance with the Basel 
Convention. In order to make it manageable this can be divided into three sub-projects. 

 De-contamination of constructions after removal of chemical waste. 

 Establish a groundwater-monitoring programme based on existing piezometers. The monitoring 
programme must be designed in a way that it considers the groundwater flow direction. 

 Preform detailed historical site investigation and inspection to map any additional chemical waste. 

 Preform detailed ground investigation by analysing soil samples in the unsaturated zone (ground 
level to the groundwater level) at identified “Hot Spots” 
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Sabac, Talum Šabac 
Two production halls include about 50 tons of hazardous waste. A 
part of this waste is liquid waste, placed in metal drums placed on 
pallets. A part of this waste is in plastic drums, glass packaging and 
bags. There is no groundwater in the halls. 
  
Warehouses in which the waste is located are about half a meter 
higher than the sites of other operators.  
The site also houses about 30 tons of liquid hazardous waste – 
unused quantities of raw materials for production of pesticides. This 
waste is in nine (9) underground reservoirs placed in concrete 
structure reservoirs.  
 
Each reservoir is in the concrete tank. Openings in these concrete 
structures are about 20 cm higher than the remaining part of the 
site. 
 
 
 
 
 
 
Findings: 
The main concern is the underground storage of about 30 tons of liquid hazardous waste – unused raw 
materials for production of pesticides. 
 
According to the site manager, the level of liquid in one of the storages tanks has increased during the period 
of the flooding. It was evident that groundwater or rainwater has entered into the inspection shaft as all 
shafts were covered with 20 to 50 cm of water. 
 
it is not possible to determine whether the increase in liquid level in the storage tank is due to the raising of 
groundwater level entering the tank or its due to leakage around the piping in the waste covered inspection 
shafts this will need a detailed investigation. 
 
One water sample of the water in the inspection shaft was collected for chemical analyse to see if the water 
has been cross contaminated by the liquid in the tank.   
 
Recommendations: 
The following recommendations are to be considered preliminary, as the result of the chemical analysis has 
not yet been provided. 
 

 Remove and destruction of the liquid hazardous waste in the nine (9) underground tanks in 
accordance with the Basel Convention.  

 De-contamination of the tanks after removal of the liquid hazardous waste. 

 Establish a groundwater-monitoring programme. The monitoring programme must be designed in 
a way that it considers the groundwater flow direction. 

 Preform detailed historical site investigation and inspection to map any additional chemical waste. 



 9  
UNDAC Mission to Serbia Floods, Annex 3 

 

  

 Preform detailed ground investigation by analysing soil samples in the unsaturated zone (ground 
level to the groundwater level) at identified “Hot Spots” 

 
 
 
Sabac, EKO Gas MBS Šabac 

On on property of the Company there are a disposal sites containing app 
105 tons of hazardous waste packed in drums in the open space. The 
waste has been collected from different locations across Serbia and was 
prepared for shipment for treatment.  
 
The new owner of the site “inherited” the waste. He has no means and 
does not feel obliged to dispose of the waste. 
  
The site of the factory is relatively dry and is located at a higher elevation 
point compared to other operators in the industrial zone. 
 
Findings: 
 
As the photo clearly shows the metal drums are in a very poor condition 
and hazardous waste are clearly leaking to the environment. 
 
The flooding and the raise of groundwater did not affect the site. 
 

 
 
Recommendations: 
There are no flood related recommendations as such. However, the inappropriate storage of the hazardous 
waste is so evident and relatively easy to overcome. 
 

 Re-pack the hazardous waste in new drums approved for the purpose 

 Remove and destruction of the hazardous waste in accordance with the Basel Convention.  
 
 
 
Sabac, Eliksir Zorka Mineralna djubriva 
On property of the Company there are a disposal of 
jarosite sediment. This sediment is spread over an area 
of about 2 hectares along the Sara River; total quantity 
is app.500 000 t. Jarosite is a basic hydrous sulphate of 
potassium and iron. Jarosite is often produced as a by-
product during the purification and refining of zinc. 
Depending on the source material ”jarosite waste” or 
“jarosite bi-product” can contain different metals in 
different concentrations. 
 
According to the present site owner the ”jarosite 
waste” is rich in iron (Fe) and is being exported to China 
for processing 
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Findings: 
The aerial and site assessment confirmed that the disposal site has not been affected by the flooding in Sava 
River. The precipitation and raise in the ground water level has created large pools of water in the area. The 
pools of water will drain to Sava River via the drainage system or infiltrate to the ground water. 
 
Three samples of the waste were collected during the site visit to determine the composition of the waste 
with special focus on heavy metals. In addition two surface water samples from the water pools at the site 
were collected is verify if and to what extend washing-out of contaminants from the waste takes place. 
 
Conclusions: 
The results of the chemical analysis are expected to be ready early June. Therefore it is not possible to make 
final conclusions. Based on the site visit two pathways of spreading potential contaminants to the external 
environment was identified; by water and/or by air. 
 
Due to the grainsized of the Jarosite waste particle are likely to be spread by the wind when dry, not only at 
the site but also during transport. The waste are transported by boat on Sava River passing several built-up 
areas on its way. Depending on the composition of the waste, the wind born dust/prickles can pose a health 
risk to people exposed to the dust/prickles.  
 
Recommendations: 
The following recommendation are to be considered preliminary, as the result of the chemical analysis has 
not yet been provided. Final recommendations can only be developed once the composition at the material 
is known. 

 Ensure the material is covered with a trampoline during transport to prevent spreading of 
dust/prickles.  

 
 
Lučani, Aurora Doo - production of anti-freeze liquids, solvents, lazure paints 
Products from the paint factory were washed away by a flash-flood. In addition, 10 IBC containers (1000 
litres each) containing organic solvents were washed away. Some of the containers contained Toluene 
(highly toxic liquid). The containers were spread in an area of standing water – not in direct contact with the 
river. Six of the containers remained intact and have been recovered. The remaining containers have leaked 
out into the environment. 
 
On 20. May, the republic environmental inspectorate preformed a field visit to the location affected by the 
flooding caused by the River Dljin, municipality Lučani. 
 
At the company 'AURORA'' DOO Lučani the flash-flood swept away from the warehouse of finished products 
a certain quantity of finished products (anti-freeze, degreaser, nitro solvents) in original plastic and can 
packaging. The flash floods also swept away IBC containers with and without raw materials and metal drums. 
This material downstream stayed at Dljinski stream, on the left side of the road at the entry to Lučane. 
 
Raw materials (xylole, benzene SB80/110 and corrosion inhibitor) are stored in six underground tanks with 
concrete structures around with a capacity of 20m3 each. In addition the site several underground tanks with  
a total volume of 540 m3 containing different solvents; nitro solvent, methanole, MET, acetone, benzene 
CB80/110 and white spirit. The storages tanks were flooded, but was not affected and no leakage of 
chemicals has been reported.  
 
Over the past days the drums and IBC containers as well as finished products were being recovered from the 
water and the mud.  
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 Based on the records of the company ''AURORA'' the following raw materials have been spilled: 

 Ethyl acetate – quantity about 309.32 kg. The said material was stored in above ground material 
warehouse made for this purpose – steel two-chamber cistern of volume 2х10 tons in a prescribed 
concrete structure tank. 

 Alkide resin – quantity about 1,900 kg. In two IBC containers. The aid material was swept out of the 
production hall and taken about 500 meters from the production plant. In the places where the 
container paused there was spilling of contents on the surface of about 10 m2 in total. As possible of 
the spilled material was collected by mixing with inert material and placed into metal drums, and 
stored in the warehouse of the company in a place designated for such purposes.  

 
Total quantity of spilled materials is 4,709.32 kg. 
 
According to the CONTROL AND SUPERVISION SECTOR of the Ministry of Agriculture and Environmental 
Protection of the Republic of Serbia, a screening investigation including chemical analysis has been initiated. 
 
Any conclusions and recommendations will depend on the outcome of the site investigation. 
 
 
Surface water monitoring, Sava River 
 
One of the main concerns during the flooding is the surface water quality in Sava River as this is the main 
source for drinking water supply to the publication of Belgrade. The drinking water source is located along 
the riverside of Sava River. Any degradation in the water quality in Save River poses a risk to the drinking 
water quality for the entire population of Belgrade. Since the start of the flooding, the Belgrade Public 
Health Institute has increased the drinking water monitoring sequence and installed additional treatment by 
active carbon.  
 
In order to monitor any flooding related impact the Min. of Energy, Development and Environmental 
Protection Agency has carried out monitoring of the surface water of Drina River and Sava River at selected 
sites (Badovinci, Sabac and Ostruznica) up-stream the drinking water source area for Belgrade. The criteria 
for selection of monitoring sites is to capture potential leakage and/or washing-out of contaminants from 
activities in the flooded area draining to the river, with special focus on industrial sites in the area. 
 
The monitoring was carried out on 18. May and 21. May. According to the Min. of Energy, Development and 
Environmental Protection Agency the intension was to include surface water samples where the Sava River 
enters into Serbia to serve as the “baseline” in order to monitor any impact related to the flooded area along 
the Sava River. However, due to extensive flooding in the border zone this was not possible. 
 
Findings: 
With few exceptions, the chemical analysis of the three (3) surface water samples from 18. May, all shows 
values in the range of Surface Water Class I to III. In the table 1 below are listed the monitored parameters 
exceeding the target values of Surface Water Class III.  
 
 
 
 
  



 12  
UNDAC Mission to Serbia Floods, Annex 3 

 

  

Location Parameter Unit measurement Surface Water Class 

Badovinci Iron (Fe) µg/l 12,910 V (>2000) 

18. May Mangan (Mn) µg/l 723.9 III/IV (300-1000) 

 Aluminum (Al) µg/l 7,946 N.A. 

 Pesticides (triazines)    

 Acetochlor µg/l 1.300 N.A. 

Sabac Iron (Fe) µg/l 17,160 V (>2000) 

18. May Mangan (Mn) µg/l 787.0 III/IV (300-1000) 

 Aluminum (Al) µg/l 11,290 N.A. 

 Pesticides (triazines)    

 Acetochlor µg/l 2.800 N.A. 

Ostruznica Iron (Fe) µg/l 21,210 V (>2000) 

18. May Mangan (Mn) µg/l 779.9 III/IV (300-1000) 

 Aluminum (Al) µg/l 14,450 N.A. 

 Pesticides (triazines)    

 Terbuthylazine µg/l 3.100 N.A. 

 Acetochlor µg/l 2.800 N.A. 

Ostruznica Iron (Fe) µg/l 4,392 V (>2000) 

21. May Mangan (Mn) µg/l 178.1 II/III (100-300) 

 Aluminum (Al) µg/l 2,883 N.A. 

 Pesticides (triazines)    

 Terbuthylazine µg/l 1.200 N.A. 

 Acetochlor µg/l 2.300 N.A. 

Table 1: Surface water samples from 18. and 21. May on parameters exceeding the target values of Surface 
Water Class III.  
 
According to Min. of Energy, Development and Environmental Protection Agency the high concentrations of 
pesticides (Terbuthylazine and Acetochlor) is an issue of concern. 
 
In addition the Environmental Monitoring Sector of Department for Control of Water, Sediments and Soil 
Quality, National Laboratory Department have the following comments to the analysis performed on 21. 
May in Ostruznica: “HPKMn (III), HPKCr (IV), TOC (III), Fe (V), MN (III), phenol index (III), as well as suspended 
matter the values of which exceeded limit values for I and II class of water quality”. 
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According to the Belgrade Public Health Institute, the drinking water quality provided to the residents of 
Belgrade has not been affected by the flooding. As a precaution, additional treatment of the drinking water 
has been implemented including active carbon filtration. 
 
Conclusions: 
The main concern regarding the surface water quality is the high concentrations of the pesticides 
(Terbuthylazine and Acetochlor). The main source is considered washing-out of the pesticides from 
agricultural land because of the flooding. It must be emphasised that the direct impact from the flooding 
cannot be assessed as no pre-flooding data has been provided. It is not possible to estimate the potential 
impact as no registration of the amount used and private stock holds of pesticides are in place. 
 
In addition to the contribution from the agricultural and private sector, leakage from old storage tanks, 
especially from the nine (9) underground tanks storage tanks at the industrial sites Talum in Sabac, See 
section on industrial sites, cannot be excluded.  
 
Any private wells used for drinking water and/or irrigation are likely to be contaminated to a level reflected 
in the surface water analysis in the flood affected area/-s. 
 
The surface water analysis from 18. and 21. May in Ostruznica indicates a decrease in the content of 
components specified in table 1. This correlation strengthens the evaluation of the high values being a result 
of an impact related to the flooding rather than a permanent situation. However, whereas the impact to the 
surface water system due to the flooding is believed to continue to decrees, the inappropriate underground 
storage of pesticides at Talum in Sabac will pose a medium to long term risk to the ground water as well as 
the surface water body.  
 
In addition the contaminants already evident in the surface water. Other contaminants from inappropriate 
storage of different kinds of chemicals in underground storages tanks and basins  are likely to pose a 
medium to long term risk to the quality of the ground water as well as the surface water body. This is 
especially the case at Prva Iskra – Basic Chemistry AD in Baric.  
  
Recommendations: 
 

Pesticide impact on human health and livelihood 
 
Chemically, Terbuthylazine is a chlorotriazine; compared with Atrazine and Simazine. Atrazine and 
Simazine are both banned in the European Union (EU) because of its persistent groundwater 
contamination.  
 
In animals, including humans, the endocrine system is the primary target of Atrazine. The U.S. EPA says, 
"Studies thus far suggest that atrazine is an endocrine disruptor" and implications of possible endocrine 
disruption for children’s health are related to effects during pregnancy and during sexual development. 
Substantial adverse reproductive effects on fish from atrazine exposure at a threshold concentration of 
0.5 μg/l has been reported by the U.S. Geological Survey. In many respect the effect of Simazine to 
humans and the aquatic environment are believed to be similar.  
 
Acetochlor has been classified as a probable human carcinogen (Cornell University Extension Toxicology 
Network Pesticide Information Profile on Acetochlor). It can also affect the development of fish. 
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 Continue monitoring of the surface water quality in Sava River on a regular basis (2-3 times per 
week) the monitoring should continue one – two month after the flooded areas have drained to 
the river or until stable measurement results are obtained.  

 Cleaning of private wells used for drinking water and/or irrigation along the Sava River and 
adjacent watercourses once the water has retreated. 

 Implement monitoring of private wells used for drinking water and/or irrigation along the Sava 
River and adjacent watercourses once the water has retreated. 

 Increase focus on registration of pesticide stocks. 

 Remove and destruction of old pesticide stocks in accordance with the Basel Convention. 



 

Health assessment brief (WHO) 

 

The health situation continues to be assessed and updated as conditions evolve 

through gathering of data from the Ministry of Health (MoH) and partners, through 

direct observation and interviews of key stakeholders. Historical disease incident data 

has been compiled for last three years in order to estimate diseases epidemiology and 

eventual an estimated baseline for syndromic surveillance being put into place by 

MoH after the flooding. The MoH is providing information from health facilities and 

the water testing and treatment agency. WHO made a site visits to the Belgrade 

Fairground shelter to observe shelter, health and hygiene conditions. Technical 

experts are conducting WASH, environmental health, and communicable and 

vaccine-preventable diseases assessments over the next weeks.  

 

Health impact overview 

 

In Serbia, 33 people died, 32 000 people are displaced and 180 000 in need of 

assistance, with 1.6 million living in the 39 affected municipalities. 

 

The health services for patients with chronic diseases and special needs, like pregnant 

women, infants, under 5 years old and disabled are partly or completely interrupted in 

affected areas. Access to health care remains disrupted in some areas with at least 14 

health facilities are damaged or destroyed, as well as the loss of stocks, equipment, 

medications and vaccines primarily in western areas. 

 

Areas continue to receive heavy rainfall causing evacuations, such as in Kragujevac 

on 27 May. The current heat wave may worsen this situation and itself poses a threat 

to health. Crowded conditions have been observed in shelters, though overall numbers 

in shelters is reportedly decreasing. 

 

Affected populations are exposed to the adversities and stress of the situation and are 

suffering from the adverse conditions in collective accommodation centers, including 

lack of privacy. An assessment by IOM (27 May) indicated that ‘family separation 

played a substantial role in determining the negative feelings of people, irrespective of 

their gender’. Negative feelings included ‘uncertainty and confusions about the 
future, anxiety and frustrations’. Children are experiencing disruption of education, 

normal play and recreational activities in a familiar environment, space for learning, 

playing and recreation as well as usual interaction with peers, families and other 

social actors. Usual social support structures have been disrupted. 

 

It remains unclear the exact number of Roma families affected and displaced due to 

the migratory nature of the community. There were an estimated 1,000 individuals 

from Obrenovac, but also additional families from other areas and approximately 150 
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families from within Belgrade whose housing, previously in very poor condition, was 

reportedly destroyed in the storm but not flooded. The population face the same risks 

as other displaced and did receive initial assistance and medical attention. Concerns 

remain over the lack of follow-up and referral care and living conditions in 

resettlement areas Roma families are being moved to after the initial collection 

shelters. There is also no apparent support to host families of the displaced.  

 

Debris, waste, standing water and structural damage to institutions, health facilities 

and housing create hazards to returnees and cleanup crews. Population beginning to 

return to affected areas for cleanup during the day and returning to shelters at night, 

while some are returning home to live. Many workers and individuals are conducting 

cleanup of debris without protective clothing, such as hard-soled boots and gloves, 

while children and others are walking on debris without shoes. Clean up operations by 

the private sector has insufficient capacity to meet demands and little regulatory 

control that may lead to short-cutting standards. 

 

Sanitary and septic waste has washed out of containment and has potentially entered 

downstream water sources. The rise of water table in wells contributes to 

contamination and sediment. The use of open water sources further contributes to risk 

of water borne disease. In the affected areas there is limited ability or adherence to 

boiling or treating drinking water, clear water for washing and hygiene supplies. 

Potable water delivery by public and private sources has little direct public health 

oversight for safety and quality. 

 

While coordination has been initiated more attention to information sharing, joint 

assessment and strategy development with the MoH and partner agencies needs to be 

made as the situation evolves and moves more into recovery. 

 

Risks 

 

Disruptions to safe water supply, electricity provision and the displacement of the 

affected people into temporary housing or collective centers are increasing the risk of 

water- and vector-borne diseases; including diarrheal and respiratory disease. Though 

it is now the onset of summer, if some families remain in temporary structures into 

the autumn and winter months, additional risks due to cold exposure and indoor 

pollution are a possibility. 

 

Returning population and cleanup workers may be exposed to injury from debris and 

disease such as hepatitis A, tetanus and respiratory infection. They may also expose 

those in shelters upon return at night. Residents and workers may be exposed to 

hazards from molds developing in water-soaked structures. 

 

The current heat wave poses a threat to health especially to the very young and old 

and those with inadequate shelter. The forecasted rise in temperatures may also lead 

to increased mosquito breeding in a region that is endemic for West Nile Fever.  

 

Damage to PHCs, displacement and loss of assets increase the risk of worsening 

chronic illness from lack of health maintenance care and medications. 

 

Industrial and chemical pollution of the floodwater and a large number of animal 



carcasses pose additional health threats. 

 

Routine immunization may be interrupted in some areas due to power failure and loss 

of stock as well as population movement and limited access. These issues are 

compounding the current limitations on procurement and importation of vaccines in 

the country. 

 

 

Recommendations 

 

Continue to support the delivery of essential health services. Health facilities need to 

remain adequately and appropriately stocked and equipped to deliver essential 

services. Damaged facilities require rehabilitation. 

 

Health sector coordination facilitated with the MoH and partners through joint 

assessment, strategic planning and monitoring. Health and WASH leads need to 

increase inter-cluster collaboration on shared issues. 

 

The specific needs of vulnerable population groups, such as women, children, elderly, 

disabled and Roma are appropriately considered in assessment and planning and 

addressed in programming 

 

Develop a plan for the restoration of health system to pre-flood levels with attention 

to disaster risk reduction and support the government in implementation. 

 

Increase sensitivity of the EWARN system to be able to provide alerts that trigger 

investigation, preventative and response measures. A risk assessment and 

communication summary should be produced and disseminated across sectors to help 

guide further public health and recovery action planning. 

 

Mental health and psychosocial needs of displaced and affected people should be 

taken into consideration and support services and activities provided based on 

coordinated and common approaches. Mechanisms should be in place to identify 

people in acute distress and those with pre-existing mental disorders through 

psychological first-aid outreach, community outreach and primary health care. 

Follow-up care should be provided as appropriate for individuals in needs of acute 

intervention and specialized psychological care through referral. 

 

Public health and awareness activates need to be strengthened. Population health 

awareness of current risks is increased so that preventative measures are taken. Large-

scale cleaning, disinfection, fumigation and pest control are urgently required with 

attention to personal protective equipment and hygiene for workers and residents 

performing cleanup. Plans for safe, targeted and effective mosquito control need to be 

established with the MoH. Vaccination levels maintained to standard routine levels 

along with targeted interventions as indicated.  

 

An in-depth multi-sector post disaster needs assessment will provided needed detailed 

information on health system damage and service delivery gaps, on environmental 

and occupational health conditions, solids waste management issues, potable water, 

housing conditions and specific risks during rehabilitation.  



 

The health sector lacks an integrated plan for crisis management. The development of 

a multi-disciplinary risk management and crisis response plan for health would be a 

timely and useful endeavor to correspond with recovery efforts and incident critique. 

 

Actions 

 

WHO is supporting the MoH in an assessment of the health system from the aspect of 

communicable and vaccine-preventable diseases and working on strengthening 

diseases surveillance and supporting early warning and response systems. 

Assessments and development of strategy recommendations on environmental health 

and health system recovery are ongoing as well as collaboration with UNICEF on 

WASH issues. WHO is also supporting the MoH coordination efforts and will offer 

technical support to any further in-depth assessments that may be planned.  


