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R e s t in g  a n d  R e s t o r in g  G a z a  S t r ip 's  U n d e r g r o u n d  W a t e r  S u p p l i e s  E m e r g e s  a s  T o p  P r io r i t y  S a y s  U N E P                                                                                        
P o s t  C o n f l i c t  R e p o r t  H i g h l i g h t s  D a m a g e  f r o m  R e c e n t  H o s t i l i t i e s  a n d  i t s  C o n t r i b u t i o n  t o  A l r e a d y  D e c l i n i n g  E n v i r o n m e n t a l                                                                                                                    
H e a l t h    
N a ir o b i/R a m a lla h/ J e r us a le m ,  1 4  Se p te m b e r  2 0 0 9                                        - The underground  water supp lies, upon which 1 .5  million Pa lestinians depend  for
agricultura l and  d rinking water, are in danger of collapse as a  result of years of over-use and  contamination that have been exacerbated  by the recent
conflict.
A report re leased  today by the UN Environment Programme (UNEP) on the environmenta l cond ition of the Gaza Strip  following the hostilities, ca lls for the
aquifer to be "rested " and  a lternative water sources found .
"Unless the trend  is reversed  now, damage could  take centuries to reverse. Since the aquifer is a  continuum with Egyp t and  Israel, any such action must
be coord inated  with these countries," it says.
The report points to increased  sa linity from sa lt water intrusion caused  by over-abstraction of the ground  water as a  key concern, a longside pollution
from sewage and  agricultura l run off.
Pollution levels are such that infants in the Gaza Strip  are at risk from nitrate poisoning.
UNEP estimates that well over US$1 .5  b illion may be needed  over 20  years to restore the aquifer back to health, includ ing the estab lishment of
desa lination p lants to take p ressure off the underground  water supp lies.

 
These are among more than twenty recommendations made in the Environmenta l Assessment of the Gaza Strip : following the esca lation of hostilities in
December 2008-January 2009 .  
The report, requested  in February 2009  by UNEP 's Governing Council - the annual gathering of environment ministers - examines the d irect impact of
the recent conflict and  its contribution to existing and  persistent environmenta l p rob lems.
The report a lso assesses the like ly economic costs of the hostilities and  recommends levels of investment needed  to secure rehab ilita tion, recovery and
the longer term susta inab ility of the Gaza Strip .
So m e  o f the  D ir e c t Im p a c ts                      
Strikes on build ings and  other infrastructure have generated  600 ,000  tonnes of demolition debris.

 
The removal and  safe d isposal of rubb le, some of which is a lso contaminated  with asbestos, is ca lculated  at over US$7  million.

An estimated  17  per cent of cultivated  land  includ ing orchards and  greenhouses was severely affected .
 

The report estimates the costs in terms of damage to farmers' live lihoods a longside clean-up  measures at around  US$11 million.
Other impacts include sewage sp ills as a  result of power cuts to treatment facilities- some of which is like ly to have percolated  through the Gaza Strip 's
porous soils into the ground  water.
There has a lso been an increase in the build-up  of hazardous hosp ita l wastes at land fill sites generated  in part as a  result of the numbers injured .
The report a lso underlines factors such as the collapse of refuse collection services as a  result of the hostilities, and  the way this has exacerbated
pressure on existing land fill sites.

 
The estimated  cost of decommissioning existing land fills and  estab lishing new solid  waste management facilities is put at over US$40  million.

Achim Ste iner, UN Under-Secretary Genera l and  UNEP Executive Director, who initia ted  the assessment during a  tour of the Gaza Strip  in April this year,
sa id : "The assessments conducted  and  the find ings p resented  here identify and  document a  serious challenge to the environmenta l susta inab ility of the
Gaza Strip ."
"The hard  facts and  figures, a longside the ind icative investment estimates p resented  in this report, should  assist a ll concerned  parties to understand  the
gravity of the situation in order to p rovide transformative solutions. The international community has ind icated  its willingness to assist with p rovid ing
technica l, financia l and  d ip lomatic assistance in order to turn environmenta l restoration into an opportunity for cooperation and  restoration," he added .
"Many of the impacts of the recent hostilities have exacerbated  environmenta l degradation that has been years in the making-environmenta l
degradation that does not end  at the borders of the Gaza Strip  but a lso affect the health and  welfare of those living beyond ," he added .
T he  K e y  F ind ings  a nd  R e c o m m e nd a tio ns  in  M o r e  D e ta il                                   
W a te r        
The area receives 300  mm of ra in annually, of which 46  per cent of some 45  million cub ic metres, recharges the underground  aquifer.
For many years now abstraction levels of some 160  million cub ic metres annually have out-stripped  the natura l rep lenishment levels.
The situation is causing sa lt water from the sea to intrude into these freshwater supp lies, and  the report says sa linity levels for most parts of the Gaza
Strip  are now above World  Health Organisation guideline limits of 250  milligrams per litre .
In add ition, the nature of the soils in the Gaza Strip  means that sewage, irrigation water and  'leachate ' from overwhelmed  and  unsealed  land fills can
easily percolate down into the aquifer.
Tests at nine p rivate wells found  many with nitrate concentrations exceed ing WHO guidelines of 50  milligrams per litre-one tested  as high as 331
milligrams per litre .
H igh levels of nitrates can cause a  form of anaemia in infants known as 'b lue baby syndrome'.
One study of close to 340  bab ies, pub lished  in 2007 , found  that the p roportion with worrying levels of the b lue baby ind icator p rote in-methemoglob in-
was close to ha lf of those stud ied .
There is concern that levels of nitrates in water may have perhaps become worse as a  result of the recent hostilities.
Severa l recommendations are outlined  to deal with the long-stand ing challenges and  ones e ither exacerbated  or caused  by the recent esca lation of
hostilities:

 
The p rovision of safe water for infants and  the carrying out by the UN of a  comprehensive study on 'b lue baby syndrome'.

The development of a lternative water supp lies using desa lination of sea water

An entire  restoration of the current water supp ly network to reduce losses from leakages equal to over 40  per cent of the water being pumped .



Improved  measures to control sources of contamination to the underground  aquifer from sewage, agricultura l run-off and  storm water run-off.

The estab lishment of one or two new and  modern sewage treatment p lants ab le to hand le nitrates so that effluent can be used  for agriculture
a longside treating and  composting facilities for sewage sludge.

Until new treatment works are in p lace, a ll sewage should  be d isposed  of at sea in suitab ly deep  and  far offshore locations.
La nd fil ls  a nd  W a s te                
The recent conflict has generated  some 600 ,000  tonnes of construction and  demolition waste, of which over 200 ,000  tonnes is in Gaza city and
100,000  tonnes is in Rafah.
The report ca lls for the estab lishment of a  new facility to hand le the debris and  maximize the re-use and  recycling of the materia ls and  the separation
of those that may be contaminated .
Some build ings, such as the E l Swaity juice and  food  p roduce factory in the northern Gaza Strip  caught on fire  after being struck by munitions and  there
is concern that the burning may have generated  hazardous pollutants such as furans and  d ioxins.
The report notes that demolition here and  at other similar sites will require workers to wear personal p rotective equipment which is not read ily ava ilab le
in the Gaza Strip .
It a lso underlines other forms of contamination in need  of action such as those linked  with fuels sp illing into soils as a  result of strikes which in turn has
the potentia l to percolate into the groundwater.
Analysis at the Az Za itoun poultry farm, a  gasoline station and  at a  cement factory at Rafah showed  soil contamination from petroleum-based
substances often exceed ing internationally recognized  limits. These will need  to be collected  and  stored  in secured  facilities, currently not ava ilab le in
the Gaza Strip .
The report a lso flags up  concern over the d isposal of hazardous healthcare wastes in the Gaza Strip  in part as a  result of an increased  level of
casualties.
The UNEP team visited  severa l land fills and  found  items such as need les and  bandages that were openly accessib le  and  a  risk to child ren and  adults
scavenging off the tips at nearly every site .
The report recommends that a  ded icated , hazardous waste management facility be estab lished  to deal with these waste streams.
The capacity and  management of the Gaza Strip 's existing land fill sites and  their impact on the environment is a  key challenge.
The report highlights the old  Ta l E l Sultan land fill close to Rafah city which during and  after the conflict was re-opened  as a  temporary storage and
transfer station for solid  waste.
The site , covering an area of around  six hectares and  where the nearest house is less than 50  metres away, has no control systems to stop
contaminated  water leaching into the ground  or base lining.
"The site  constitutes a  health hazard  to peop le working on or near it, as well as to the neighbouring community. The slaughterhouse waste is a  particular
p rob lem as it a ttracts rats which may transmit d iseases such as lep tosp irosis and  meningitis," says the report.
It recommends that the E l Sultan site , a long with a ll the other land fills in the Gaza Strip  with the exception of a  UN Development Programme storage
facility, be closed  and  decommissioned  and  the land  returned  to a lternative uses.
It estimates the costs of decommissioning existing land fills and  estab lishing new solid  waste management facilities at over US$40  million.
A g r ic u ltu r e            
Before 27  December 2008 , the cultivated  area in the Gaza Strip  was recorded  as 170 ,000 ,000  square metres.
During the conflict an estimated  17  per cent of cultivated  area was complete ly destroyed , includ ing orchards and  open fie lds.
The concern now is how easy it will be to restore the lost agricultura l p roduction in a  region surrounded  by sand  dunes and  whose soils are fragile .
Destruction of vegetation cover and  compacting of soil by strikes and  tank movements has degraded  the land  and  made it vulnerab le to desertification,
and  it might for a  variety of reasons be d ifficult to revegetate.
The report estimates that Resting and  Restoring Gaza Strip 's Underground  Water Supp lies Emerges as Top  Priority Says UNEP
P o s t C o n flic t  R e p o r t H igh ligh ts  D a m a ge  fr o m  R e c e n t H o s til it ie s  a nd  its  C o n tr ib u tio n  to  A lr e a d y  D e c lin ing  E nv ir o nm e n ta l H e a lth                                                                                     
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aquifer to be "rested " and  a lternative water sources found .
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be coord inated  with these countries," it says.
The report points to increased  sa linity from sa lt water intrusion caused  by over-abstraction of the ground  water as a  key concern, a longside pollution
from sewage and  agricultura l run off.
Pollution levels are such that infants in the Gaza Strip  are at risk from nitrate poisoning.
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desa lination p lants to take p ressure off the underground  water supp lies.
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So m e  o f the  D ir e c t Im p a c ts                      
Strikes on build ings and  other infrastructure have generated  600 ,000  tonnes of demolition debris.
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porous soils into the ground  water.
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Achim Ste iner, UN Under-Secretary Genera l and  UNEP Executive Director, who initia ted  the assessment during a  tour of the Gaza Strip  in April this year,
sa id : "The assessments conducted  and  the find ings p resented  here identify and  document a  serious challenge to the environmenta l susta inab ility of the
Gaza Strip ."
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"Many of the impacts of the recent hostilities have exacerbated  environmenta l degradation that has been years in the making-environmenta l
degradation that does not end  at the borders of the Gaza Strip  but a lso affect the health and  welfare of those living beyond ," he added .
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The area receives 300  mm of ra in annually, of which 46  per cent of some 45  million cub ic metres, recharges the underground  aquifer.
For many years now abstraction levels of some 160  million cub ic metres annually have out-stripped  the natura l rep lenishment levels.
The situation is causing sa lt water from the sea to intrude into these freshwater supp lies, and  the report says sa linity levels for most parts of the Gaza
Strip  are now above World  Health Organisation guideline limits of 250  milligrams per litre .
In add ition, the nature of the soils in the Gaza Strip  means that sewage, irrigation water and  'leachate ' from overwhelmed  and  unsealed  land fills can
easily percolate down into the aquifer.
Tests at nine p rivate wells found  many with nitrate concentrations exceed ing WHO guidelines of 50  milligrams per litre-one tested  as high as 331
milligrams per litre .
H igh levels of nitrates can cause a  form of anaemia in infants known as 'b lue baby syndrome'.
One study of close to 340  bab ies, pub lished  in 2007 , found  that the p roportion with worrying levels of the b lue baby ind icator p rote in-methemoglob in-
was close to ha lf of those stud ied .
There is concern that levels of nitrates in water may have perhaps become worse as a  result of the recent hostilities.
Severa l recommendations are outlined  to deal with the long-stand ing challenges and  ones e ither exacerbated  or caused  by the recent esca lation of
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The p rovision of safe water for infants and  the carrying out by the UN of a  comprehensive study on 'b lue baby syndrome'.
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An entire  restoration of the current water supp ly network to reduce losses from leakages equal to over 40  per cent of the water being pumped .
Improved  measures to control sources of contamination to the underground  aquifer from sewage, agricultura l run-off and  storm water run-off.
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a longside treating and  composting facilities for sewage sludge.
Until new treatment works are in p lace, a ll sewage should  be d isposed  of at sea in suitab ly deep  and  far offshore locations.

La nd fil ls  a nd  W a s te                
The recent conflict has generated  some 600 ,000  tonnes of construction and  demolition waste, of which over 200 ,000  tonnes is in Gaza city and
100,000  tonnes is in Rafah.
The report ca lls for the estab lishment of a  new facility to hand le the debris and  maximize the re-use and  recycling of the materia ls and  the separation
of those that may be contaminated .
Some build ings, such as the E l Swaity juice and  food  p roduce factory in the northern Gaza Strip  caught on fire  after being struck by munitions and  there
is concern that the burning may have generated  hazardous pollutants such as furans and  d ioxins.
The report notes that demolition here and  at other similar sites will require workers to wear personal p rotective equipment which is not read ily ava ilab le
in the Gaza Strip .
It a lso underlines other forms of contamination in need  of action such as those linked  with fuels sp illing into soils as a  result of strikes which in turn has
the potentia l to percolate into the groundwater.
Analysis at the Az Za itoun poultry farm, a  gasoline station and  at a  cement factory at Rafah showed  soil contamination from petroleum-based
substances often exceed ing internationally recognized  limits. These will need  to be collected  and  stored  in secured  facilities, currently not ava ilab le in
the Gaza Strip .
The report a lso flags up  concern over the d isposal of hazardous healthcare wastes in the Gaza Strip  in part as a  result of an increased  level of
casualties.
The UNEP team visited  severa l land fills and  found  items such as need les and  bandages that were openly accessib le  and  a  risk to child ren and  adults
scavenging off the tips at nearly every site .
The report recommends that a  ded icated , hazardous waste management facility be estab lished  to deal with these waste streams.
The capacity and  management of the Gaza Strip 's existing land fill sites and  their impact on the environment is a  key challenge.
The report highlights the old  Ta l E l Sultan land fill close to Rafah city which during and  after the conflict was re-opened  as a  temporary storage and
transfer station for solid  waste.
The site , covering an area of around  six hectares and  where the nearest house is less than 50  metres away, has no control systems to stop
contaminated  water leaching into the ground  or base lining.
"The site  constitutes a  health hazard  to peop le working on or near it, as well as to the neighbouring community. The slaughterhouse waste is a  particular
p rob lem as it a ttracts rats which may transmit d iseases such as lep tosp irosis and  meningitis," says the report.
It recommends that the E l Sultan site , a long with a ll the other land fills in the Gaza Strip  with the exception of a  UN Development Programme storage
facility, be closed  and  decommissioned  and  the land  returned  to a lternative uses.
It estimates the costs of decommissioning existing land fills and  estab lishing new solid  waste management facilities at over US$40  million.
A g r ic u ltu r e            
Before 27  December 2008 , the cultivated  area in the Gaza Strip  was recorded  as 170 ,000 ,000  square metres.
During the conflict an estimated  17  per cent of cultivated  area was complete ly destroyed , includ ing orchards and  open fie lds.
The concern now is how easy it will be to restore the lost agricultura l p roduction in a  region surrounded  by sand  dunes and  whose soils are fragile .
Destruction of vegetation cover and  compacting of soil by strikes and  tank movements has degraded  the land  and  made it vulnerab le to desertification,
and  it might for a  variety of reasons be d ifficult to revegetate.
The report estimates that the costs in terms of damage to farmers' live lihoods as a  result of damage and  contamination of agricultura l land , includ ing
ensuring the land  is safe to re-p lant, is around  US$11 million.
E nv ir o nm e n ta l G o ve r na nc e                    
The report points out that critica l to the future susta inab ility of the Gaza Strip  will be re-build ing the institutions charged  with managing the environment.
During the recent conflict the Pa lestinian Environmenta l Quality Authority build ing was damaged , resulting in the loss of equipment and  data .
Due to the internal politica l situation many of the staff are not attend ing the office. Consequently, systematic environmenta l monitoring systems are not
currently in p lace.
Similar is the case with the Pa lestinian Water Authority where the licensing regime for new water wells is not functional and  p rivate wells are being
drilled , further exacerbating the groundwater crisis, without any control. Water being used  for d rinking around  the Gaza Strip  is a lso not systematica lly
monitored , which may be p lacing the community at risk.
The report ca lculates that estab lishing groundwater and  marine monitoring systems, retra ining staff and  restoring build ings and  equipment might cost
close to US$20 million.
N o te s  to  E d ito r s :                 
Immed iate ly following the ceasefire  in January 2009 , UNEP dep loyed  an expert to the Gaza Strip  to make an initia l assessment of the environmenta l
impacts of the hostilities, as part of the UN Early Recovery Assessment mission. The find ings of the initia l assessment were included  in the Pa lestinian
National Early Recovery P lan for Gaza that was p resented  at the Donor Conference in Sharm E l-Sheikh, Egyp t, in March 2009 .
In February 2009 , the Governing Council of UNEP, in its Decision 25/12 , mandated  the organization to initia te a  post-conflict environmenta l assessment
to examine the natura l and  environmenta l impacts on the Gaza Strip  caused  by the hostilities. UNEP was a lso requested  to conduct an economic
eva luation of the cost of environmenta l rehab ilita tion and  restoration.
The fie ldwork phase of the assessment was carried  out by a  multi-d iscip linary team of e ight UNEP experts, who spent ten days in Gaza from 10  to 19



May. The main sectors under investigation were waste and  wastewater, the coasta l and  marine environment, and  solid  and  hazardous waste
management, includ ing asbestos.
T ravelling extensively across the Gaza Strip , the UNEP team undertook walkover inspections of some 32  sites to assess environmenta l impacts and
collect samples for laboratory analysis. The team a lso collected  data  for an economic eva luation of the cost of rehab ilita tion and  restoration of the
environmenta l damage in Gaza.
Sites visited  included  residentia l areas, schools, industria l areas, sewage facilities, land fills and  the coastline, where deta iled  sampling of water and
sed iments, b io-ind icators, asbestos and  waste water was conducted . Samples collected  on the ground  were analysed  by an independent international
laboratory.
Fo r  M o r e  In fo r m a tio n  P le a s e  C o n ta c t:                          
N ic k  N u tta ll,  U N E P  Sp o k e s p e r s o n  /  H e a d  o f M e d ia                                          , on Tel: +  254  20  7623084, Mob ile : +  254  733  632755 / + 41 79  596  57  37
e-mail: nick.nutta ll@unep .org
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