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EXECUTIVE SUMMARY  

INTRODUCTION  

According to the Environmental and Socia l Management  Framework (ESMF) which was 

prepared for  the Emergency Opera t ion  for  Development  Project  (EODP) and disclosed loca lly in 

Iraq and on the Wor ld Bank’s InfoShop , a  limited sit e specific Environmenta l and Socia l Impact  

Assessment  (ESIA) should be prepared, cleared , publica lly consulted and disclosed pr ior  to the 

commencement  of any const ruct ion act ivit ies for  the roads and br idges component .  The 

Limited/Simplified ESIA study was car r ied out  accor ding to requirements of the cur rent  

environmenta l regula t ions of the Wor ld Bank  (WB) and Iraqi regula t ions. 

This ESIA was developed to cover  the act ivit ies associa ted with the rehabilit a t ion  and 

reconst ruct ion  of North Baghdad Bridge . The ESIA ident ifies key environmenta l and socia l 

impacts of the project  act ivit ies dur ing both  the rehabilit a t ion  and the opera t iona l phases, and 

defines the necessary mit iga t ion  measures addressing potent ia l negat ive impacts, as well as 

monitor ing procedu res dur ing const ruct ion  and operat ion. An Environmenta l and Socia l 

Management  Plan  (ESMP) is prepared and embedded in th is Limited ESIA which  should be 

followed and implemented by all relevant  par t ies. 

P ROJ ECT DESCRIP TION  

In trodu ction  

The Nor th  Baghdad Br idge (NBB) ca lled also Al-Muthana  Br idge is loca ted in  Baghdad 

Governora te. It  connects Baghdad to Sa lah  Ad-Din  governora te and the nor thern  governorates 

to the cent ra l and southern  governora tes. 

The NBB is heavily used for  business, commercia l and personal purposes.  Many students from 

the sur rounding cit ies in  the nor thern Governora tes use a lso NBB to access the Universit ies in  

the City of Baghdad.  

NBB is considered as a  st rategic br idge for  milit a ry purposes in  t erms of organizing, supplying 

and prepar ing for  liberat ion  and rehabilit a t ion  of cit ies close and around Mosul Governorate. 

Cu rre n t Con dition  of th e  Bridge  

Cur rent ly, the NBB is par t ia lly accessible to t ra ffic through its non -damaged sect ion. After  the 

bombing of the br idge, the Roads and Br idges Directorate (RBD), with  assistance from one of 

the Sta te Owned companies specia lized in  br idge const ruct ion, closed the damaged sect ions and 

removed the obst ruct ing debr is while a llowing t ra ffic (in  both  direct ions) to proceed on  the 

remaining segment  of t he br idge which  was found safe for  usage. While th is was an  urgent  and 

immedia tely needed measure to reinsta te the connect ivity across the r iver , the cur rent  

situa t ion  is not  susta inable not  only due to the safety aspect s but  due to the heavy t raffic 

crossing the r iver  using the NBB on da ily basis in  both  direct ions.  
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P roje ct Location  

The Nor th Baghdad Bridge is  located at  the Nor th  of the City of Baghdad. It  crosses Tigr is 

r iver  approximately a t  poin t  33°25'42.74"N, 44°20'44.54"E .  

P u rpose  of the  proje ct  

The purpose of the Project  is to rehabilit a te/repa ir  the NBB which  was damaged by a  t er ror  

a t tack tha t  resulted in  par t ia l damage to the br idge. This has caused significant  disrupt ion  to 

heavy t ra ffic crossing the br idge on  da ily basis. Following are the a nt icipated const ruct ion  

act ivit ies tha t  a re expected to take about  7 months: 

1. Structura l eva lua t ion of the a ffected girders that  suppor t  t he spans. 

2. Removal of two damaged spans which  are simply supported spans  and t ranspor t  of 

rubble to an assigned dumping area .  

3. Replacement  of 14 damaged post  t ension  girders by steel girders and 22 rubber  pads and 

reconst ruct ion of the damaged pier  No. 3. 

4. Cast ing the deck slab and side walk . 

5. Supply of 5,000 m² of wear ing sur face for  damaged span and remaining br idge spans . 

6. Repair  of expansion  join t s for  the whole br idge with  a ll accessor ies . 

7. Supply of 19,000 m² of wear ing surface for  the br idge sur roundings.  

8. Treatment  of par t ia lly damaged girders (crack in ject ion), 

9. Execut ion  of road marking and curbstone.  

10. Insta lla t ion  of hand, guard ra il and light ing poles, and opera t iona l light ing for  br idge . 

11. Rehabilit a t ion for  sur roundings (cast ing the curbstone, median  and fixing the shoulders) 

12. Put t ing the u t ility lines in to service (three water  pipes , 900 mm diameter  each ) and six 

power  cables. 

The const ruct ion  equipment  tha t  will be used are  mainly: 30 ton- crane, compressor , jack –  

hammer, shovel, typical lor ry with  t ipping, skipping, body to load of t ranspor t  the demolished 

mater ial, t ruck mixer , asphalt  gr inder , bitumen tanker , asphalt  fin isher , compactor , welding 

machine, diesel genera tor , grader , pickups and sedan cars, a ir  shot , bell and bugger . 

The const ruct ion  site will include offices and accommodat ion  for  the workers that  will be 

equipped with  a ir  condit ioning and toilet . Potable water  tanks will be provided and sept ic t anks 

will be const ructed for  disposa l of human sewage . All these facilit ies will be insta lled over  sta te 

owned land ava ilable around the br idge; therefore, there will be no need for  land acquisit ion . As 

most  of the workers will be from loca l residents, the need for  staff accommodat ion  will be very 

limited. Most  of the workers will reside a t  their  homes. 

BASELINE CONDITIONS  

Th e  P roje ct Are a  

Baghdad city and it s suburban area  have a  long h istor y tha t  da tes back to the Mesopotamian 

civiliza t ion. Although it  is the capita l of Iraq and the indust r ial sector  is the pilla r  of its 

economic act ivity, many other  sectors a re a lso act ive in  Baghdad such  as agr icu ltur e. 
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The project  is located at  the North  of Baghdad City in  an  uncongested area . To the east  and 

west  of the Nor th  Baghdad Br idge there a re fa rms mainly cu lt iva ted with  pa lm trees. The 

tour ist ic area  (J azira  area) is just  about  1 Km to the nor th  of the br idge and the East  Tigr is 

Dr inking Water  t reatment  plant  is about  1.1 Km to the south of the project .  

En vironm en tal an d Socia l Base lin e  con dition s  

The environmental baseline sect ion  is presented to give clear  overview of the environmental 

and socia l condit ions in the vicin ity of the project  loca t ion pr ior  to commencement  of works.  

Clim ate 

Baghdad governorate is loca ted in  the center  of Iraq, and has a  subt ropica l deser t  (Köppen-

Geiger  classifica t ion: BWh). The average annual t emperature is 22.8 degrees Celsius. The 

Highest  t emperatures occur  in  J u ly and August  and reach  over  48 degrees Celsius while low 

tempera tures can drop to below 0 degrees Celsius dur ing winter .  

Rainfa ll is normally recorded dur ing the months of December  to J anuary. Most  of the rainfa ll 

occurs from November  thru  February and averages 156 millimeters annually. 

The wind regime is character ized by the winds prevailing from the western  and nor th - western 

direct ion  throughout  the year . Mean annual wind velocity reading 2.1-3.9 m/s. 

Air Quality 

There a re no monitor ing sta t ions close to the sit e. As NBB is located in  an  open area , the 

concentra t ion  of these pollu tants  a re expected to be low due to the good vent ila t ion  and 

potent ia l dispersion  of air  pollu tants. 

S ite T opography 

There a re no na tura l land obstacles in  the project  a rea  as it  is free of mounta ins, cliffs, and 

va lleys. 

Land use 

The land use of a rea sur rounding the project  is mainly agr icultura l. There a re a lso some 

sca t tered houses with in a  distance around 200 meters from the project .  

S eism ic Activities 

No Seismic act ivit ies had been recorded for  more than 40 years. 

Floods 

The construct ion  of reta in ing st ructures on  Tigr is upst ream of Baghdad has reduced the 

substant ia lity of floods. 

Dur ing war , br idges on  Tigr is River  were damaged and la rge pieces of concrete fell down in  the 

r iver . Large debr is were removed from the r iver  bed but  the small par t s that  remained crea ted 

obstacles to the flow with in  the r iver  and enhanced the format ion of islands . 
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Recent  researches on  Tigr is r iver , from Al-Muthana  Br idge to Diya la  River  predicted tha t  

inundat ion  could take place a long approximately 9 km of the reach  surveyed only if discharges 

grea ter  than  3,500m 3/s a re recorded. 

T raffic Level  

The t raffic level is current ly modera te as many vehicles (especia lly heavy t rucks) use the 

a lterna t ive road around Baghdad which  is about  40  km long and passes through Al-Karkh side 

of the city. Due to the cur rent  situa t ion  of the br idge, the t ra ffic moves slowly especia lly before 

the br idge. 

N oise  

Except  for  the exist ing normal t ra ffic, there is no other  major  source of noise in  the area . The 

nearest  sensit ive receptors are the workers and cont ractor  staff and the inhabitants. The 

nearest  resident ia l unit  is a t  100 m from the br idge  

Heritage Environm ent 

Fur ther  to sit e survey and consulta t ion  with the relevant  au thor it ies, t here are no sit es of 

h istor ica l or  cu ltura l importance in the a rea  of the br idge and its sur roundings. Therefore, the 

rehabilit a t ion  and opera t ion  of the br idge will not  have any impact  on archaeology or  cu ltural 

her itage. No cemeter ies, h istor ica l-cu ltura l monuments, churches, mosques  tha t  exist  in  the 

a rea  need to be removed in order  to rehabilit a te the br idge. 

Flora & Fauna 

Significant  wild life and flora  species were not  obser ved in the Project  area .  

Land Acquisition  

The br idge was built  on  a  public land. As the works consist  of repa ir  and rehabilit a t ion  of an 

exist ing br idge, there will be no need for  expropr ia t ion . 

S ocial Aspects  

There a re no villages, resident ia l complexes  or  community st ructures in  close proximity to the 

br idge. However , there a re scat tered houses on Al-Karkh side which  is fa r  from the damaged 

spans. There aren’t  any licensed or  unlicensed roadside vendors that  will be displaced. The 

sur rounding areas on  both  sides of the br idge are not  set t led on  or  u t ilized by any of the loca l 

popula t ion . There a re no livelihoods in  the project  vicin ity tha t  a re likely to be adversely 

a ffected by the project , hence neither  involuntary nor  voluntar ily reloca t ion  of people  is 

necessary or  expected.   

The nearest  resident ia l unit  is a t  100 m. distance from NBB. T he tour ist ic a rea  (J azira  a rea) is 

just  about  1 Km to the nor th  of the br idge and the East  Tigr is Dr inking Water  t reatment  plant  

is about  1.1Km to the south  of the project . In  addit ion , Baghdad University is a t  9.2 Km from 

the br idge, and Al-Mustansir iyah  University is a t  10.2 Km.  
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There a re no object ions registered from the local community. In  fact  a ll in terviewed persons a re 

eager  for  the works to be completed. No influx of workers to the project  a rea  is expected which  

could result  in  adverse impact . 

Since the repa ir  and rehabilit a t ion  act ivit ies of the NBB will en ta il neither  permanent  nor  

t emporary land acquisit ion  and no impact  is expected on  the livelihood of the  loca l people, 

therefore, OP 4.12 does not  apply. 

LEGAL REQUIREMENTS  

In  addit ion  to the Iraqi laws and regulat ions the limited ESIA follows the procedures of the 

WB, in  par t icu lar  OP/BP 4.01 - cover ing the environmenta l assessment  procedure, OP/BP4.12 

descr ibing the involuntary reset t lement , the Gr ievance Redress Mechanisms (GRM), and the 

WB Group Environmenta l Health and Safety (EHS).  

IMP ACT ASSESSMENT AND MITIGATION MEASURES  

Re h abilitation  P h ase   

The environmenta l and socia l impacts tha t  are likely to result  from the re-const ruct ion  and 

rehabilit a t ion  of North  Baghdad Br idge, a re summar ized in  the following table.  

Table E1: Summary of Impact  Assessment  Matr ix – Du r ing Const ruct ion  / Rehabilita t ion  

No. Environm e ntal Re ce ptor Im pact S ign ificance  

1 Air  Qua lity Low 

2 Noise Low 

3 Water  Resources  Medium 

4 Soil Low 

5 Solid and hazardous wastes Medium 

6 Flora  & Fauna  Insignifican t  

7 Topography and landforms Insignifican t  

8 Impacts on  loca l t ra ffic Medium 

9 Health  and Safety High  

10 Socio-Economic impacts Medium 

11 Land  Insignifican t  

 

Ope ration al P h ase   

No significant  negat ive environmenta l or  socia l impacts are ant icipated dur ing the operat ion 

phase. 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Mitigation  m e asu re s, re spon sibilit ie s  an d e stim ate d assoc iate d costs  

The Resident  Engineer  (RE) will be assisted by a  t eam of environmenta l and socia l officers who 

will be responsible for  supervising the daily act ivit ies of the cont ractor  and will repor t  non -

compliances to the RE in  order  to t ake necessary act ions towards the cont ractor . Regular  

supervision  sit e visits will a lso be conducted by the Road and Br idges Directora te Project  
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Management  Team (RBD PMT), in  par t icu lar  the environmenta l/socia l officer  in  associa t ion 

with  a  qualified environmenta l and socia l consultant  who will provide technical advice in  case 

there is a  need to modify or  add new mit iga t ion measures as work necessita tes.  

The following tables summar ize the mit iga t ion measures which  are required to be under ta ken 

to avoid any negat ive impacts on  the environment . Responsibilit ies and est imated costs a re a lso 

presented. 
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Table E2: Mit iga t ion  Measures for  Nor th  Baghdad Const ruct ion  / Rehabilita t ion  Phase  

Re ce ptor Mitigation  Me asure s  during  Re habilita tion  P hase  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

1 
Air 

quality  

- Open  mater ia ls storage piles should be wa ter ed to increase of the m oisture level thus r educing dust  

levels. 

- Inact ive piles should be placed in  enclosure or  covered to r educe wind erosion .  

- Loads in  a ll t rucks t ranspor t ing dust -genera t ing mater ia ls have to be sprayed with  wa ter  to 

suppress dust , a s well a s wheels of veh icles moving inside and ou tside of the const ruct ion -site.  

- Signs and speed reduct ion  bumps should be insta lled for  veh icles approaching the site and near  

residen t ia l bu ildings and fa rmlands to reduce their  speed below 40 km/hr . On site, speed should 

not  exceed 20 km/h r . 

Cont ractor  
Residen t  

engineer  
3,000 

- Engines of veh icles and oth er  machinery sha ll be kept  t u rned on  on ly if necessa ry, avoiding any 

unnecessa ry emission . 

- Machines and equipment  should be per iodica lly checked and main ta ined to ensu re th eir  good 

working condit ion . 

- All equipment  and machines must  be main tained and tested for  compliance with  standards and 

technica l regula t ions for  the prot ect ion  of th e environment  and have appropr ia te cer t ifica t ions . 

- Act ivit ies should be ca rr ied ou t  using the min imum required number  of means a t  the same t ime . 

- Elect r ic small-sca le machines and technica l tools sha ll be used when  ava ilable and feasible. 

Cont ractor  
Residen t  

engineer  

Included in  

cont ractor  

cost  

2 Noise  

- Const ruct ion  act ivit ies a re to take place with in  reasonable hours dur ing the day . 

- Equipment  must  be kept  in  good working order  and where appropr ia te fit ted with  silencers which  

a re kept  in  good working order .  

- Equipment  must  be run  on ly when  necessa ry.  

- The noise sou rces sh ould be placed in  a  concea led a rea  with  r espect  to acoust ic receptors, 

consisten t  with  the needs of t he const ruct ion  site.  

Cont ractor  Residen t  

engineer  

Included in  

cont ractor  

cost  

- Persona l prot ect ion  equipment  for  workers should be u sed of especia lly those who use jack 

hammers or  work near  noisy engines or  compressors.  
Cont ractor  Residen t  

engineer  
2,000 
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Table E2: Mit iga t ion  Measures for  Nor th  Baghdad Const ruct ion  / Rehabilita t ion  Phase  

Re ce ptor Mitigation  Me asure s  during  Re habilita tion  P hase  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

3 
Wate r 

re source s  

- Damaged sect ions of th e br idge which  a re immersed in  the r iver  should be ca refu lly removed 

without  pollu t ing the r iver  wa ter . 

- In  case of u sing sept ic tanks on  site, the engineer ing dra wings of these tanks should be presen ted 

to the Residen t  Engineer  for  approva l. 

- No solid wastes a re to be th rown in to the r iver .  

- Pain ts or  chemica ls should be used away from the r iver . However , if n on-avoidable, excessive 

precau t ions should be under t aken  to avoid spillages in to the r iver  wa ter  and the ground water . 

- Mater ia l storage a reas should be well isola ted from storm water  to prevent  the contamina tion  of 

the runoff 

- Const ruct ion  veh icles and m achinery sha ll be washed on ly in  designa ted a reas where runoff will 

not  pollu te na tura l wa ter  bodies  

Contractor  Residen t  

engineer  

Included in  

cont ractor  

cost  

- Wastewater  from th e worker  rest  a reas or  const ruct ion  offices should be conta ined in  sept ic tank 

and should be removed regula r ly from site by means of a u thor ized cont ractors  and disposed in  Al-

Rustamiyah  wastewater  t r ea tment  plan t  WWTP which  is about  25  km from the site . 

Cont ractor  Residen t  

engineer  
8,000 

- In  case of the need to ch ange engine oils or  refuel some const ruct ion  equipment , a  proper  

main tenance workshop or  shelter  should be insta lled to ensure conta inment  of any fuel or  oil spills.  
Cont ractor  Residen t  

engineer  
3,000 

4 Soil 

- Contractor  t o presen t  acciden ts and spill response and cleanup plan  to the residen t  Engineer  for  

approva l pr ior  to const ruct ion  works act ivit ies. 

- Soil con tamina t ion  by oil/grease spills, leakages or  releases, a ll manipula t ions of oil der iva t ives in  

the process of const ru ct ion  a re to be prevented. 

- Provision  of the fuel to th e machines should be perform ed with  maximum care . 

- Leak proof conta iners should be used for  storage and t ranspor ta t ion  of oil/grease and wash  off from  

the oil/grease handling a rea  sha ll be dra ined th rough  dra ins and t rea ted appropr ia tely b efore 

disposa l. 

- Const ruct ion  waste and debr is sha ll be collected on  a  regula r  basis and disposed of a t  designa ted 

landfills which  is about  30Km to the nor th  of th e project  a rea . 

Cont ractor  Residen t  

engineer  

Included in  

cont ractor  

cost  
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Table E2: Mit iga t ion  Measures for  Nor th  Baghdad Const ruct ion  / Rehabilita t ion  Phase  

Re ce ptor Mitigation  Me asure s  during  Re habilita tion  P hase  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

- Only au thor ized quarr ies sha ll be used for  purchasing soil to be used for  emba nkment , padding, 

bedding, backfilling dur ing const ruct ion .  

- Opera t ion  of equipment  and veh icles ou tside the designa ted work a reas and roads must  be 

prohibited.   

- No hazardous waste storage sha ll take place direct ly on  soils. Appropr ia te and enclosed conta iners 

should be u t ilized and disposed of in  designa ted loca t ions in  coopera t ion  with  MOST who in  charge 

for  hazard waste disposa l. 

Cont ractor  Residen t  

engineer  
1,000 

5 

Solid  and 

hazardous 

w aste s  

- On site waste genera t ion  sha ll be min imized. 

- Simple waste management  plan  for  specific waste st reams must  be developed.  

- Genera l waste must  be collected and t ranspor ted to loca l council approved disposa l sites.  

- Food wastes must  be collected, wh ere pract icable, con sider ing hea lth  and hygien e issues, for  

disposa l off-site th rough  licensed cont ractors. 

- Waste conta iners must  be loca ted a t  each  worksite.  

- Chemica l wastes must  be collected in  200 liter  drums (or  simila r  sea led conta iner), appropr ia tely 

labeled, for  sa fe t ranspor t  t o an  approved chemica l waste depot  or  collect ion  by a  liquid waste 

t rea tment  service. 

- Storage, t ranspor t  and handling of a ll chemicals must  be conducted in  accordan ce with  a ll 

legisla t ive requirements, th rough  licensed cont ractors  an d in  coordina t ion  with  the loca l au thor ity. 

- All hazardous wastes must  be appropr ia tely stored in  bounded a reas and should be clea r ly 

iden t ified as “hazardous”. 

- Transpor ta t ion  and disposal of hazardous wastes should be done th rough  licensed con t ractors a nd 

in  close coordina t ion  with  the r elevant  loca l au thor ity and in  compliance with  the lega l 

requirements and inst ruct ions of the coordina t ion  with  the as min ist ry of science and technology.  

- Hazardous liqu ids, such  as solven ts, rust  proofing agents and pr im er  must  be managed in 

accordance with  the requirements of relevant  legisla t ion  and indust ry standards.  

- A hazardous mater ia ls inventory for  the const ruct ion  per iod must  be prepared.  

- Mater ia l Safety Da ta  Sheet s (MSDS) for  hazardous mater ia ls must  be ava ilable on-site dur ing 

const ruct ion  and made ava ilable and expla ined to worker s.  

- Hydrocarbon  wastes, including lube oils, must  be collected for  sa fe t ranspor t  off-site for  reuse, 

Cont ractor  

Residen t  

engineer  in  

coordina t ion  

with  the loca l 

au thor ity and 

min ist ry of 

science and 

technology 

regarding 

hazardous 

wastes 

6,000 
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Table E2: Mit iga t ion  Measures for  Nor th  Baghdad Const ruct ion  / Rehabilita t ion  Phase  

Re ce ptor Mitigation  Me asure s  during  Re habilita tion  P hase  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

recycling, t ranspor t  or  disposa l a t  approved loca t ions. 

6 Flora  & Fauna         Not  Applicable Not  Applicable Not  Applicable 
Not  

Applicable 

7 
Topography & 

landform s  
       Not  Applicable Not  Applicable Not  Applicable 

Not  

Applicable 

8 Traffic  

- Provide in format ion , to th e br idge users to use the a lterna t ive rou te th rou gh  appropr ia te signage. 

- Upgrade the a lterna t ive rou te to be able to r eceive the addit iona l number  of veh icles.  

- Clear  t ra ffic signs and signs signa ls must  be insta lled on -site to provide for  sa fe t ra ffic. 

- Where pract icable, t ruck deliver ies must  be rest r ict ed to dayt ime working hours.  

- Dangerous goods must  be t ranspor ted a long rou tes prefer red for  dangerous goods . 

- Clear  t ra ffic signs and signs signa ls must  be insta lled on -site to provide for  sa fe t ra ffic. 

Cont ractor  in  

coordina t ion  with  

the 

Loca l Tra ffic 

Depar tment  

Residen t  

Engineer  
500 

9 
He alth  & 

Safe ty  

- The speed of th e const ru ct ion  veh icles  should be limited.  

- Road signage for  dr ivers and loca l community should be provided. 
Contractor  

Loca l t ra ffic 

depar tment  & 

Residen t  

engineer  

1,000 

- Qualified personnel must  be employed for  th e const ruct ion  equipment , and personnel must  be 

t ra ined for  hea lth  and sa fety issues. 

- Persona l protect ion  equipment  such  as  eyeglasses, gloves, ha rd heads, sa fety belt s and slip- 

resistan t  sa fety footwear  must  be supplied and cont inuously used by a ll workers, technician s, 

engineers and site visitors. 

Cont ractor  Residen t  

engineer  
3,000 

- The cont ractor  should comply with  in terna t iona l standards for  good const ruct ion  pract ices; 

- The cont ractor  should adhere t o loca l and in terna t iona l gu idance and codes of pract ice on  EHS 

management  dur ing const ruct ion ; especia lly as concerns m anagement , supervision , monitor ing and 

record-keeping; 

- EHS procedu res shou ld be pa r t  of the condit ions of cont ract  with  cont ractors and their  sub-

cont ractors;  

- There should be a  clea r  defin it ion  of the EHS roles and responsibilit ies of the companies involved 

in  const ruct ion  and of individua l sta ff (including the EHS supervisors dur ing const ru ct ion  and an 

Contractor  Residen t  

engineer  

Included in  

cont ractor  

cost  
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Table E2: Mit iga t ion  Measures for  Nor th  Baghdad Const ruct ion  / Rehabilita t ion  Phase  

Re ce ptor Mitigation  Me asure s  during  Re habilita tion  P hase  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

EHS coordina tor  dur ing opera t ion); 

- There should be a  pre-const ruct ion  assessment  of the EHS r isks and hazards associa ted with  

const ruct ion  and opera t ion , including considera t ion  of loca l cu ltu ra l a t t itudes, educa t ion  level of 

workforce and loca l work pra ct ices; 

- There should be a  regula r  inspect ion , review and recording of EHS performance; 

- Presen t  deta iled H&S Manua l to be implemented  

- Implement  H&S measures as deta iled in  Chapter  5 in  the ESIA. 

- Sta ff working a t  th e sides of the br idges sha ll pu t  on  a  sa fety ha rness and connect  it , via  an  energy-

absorbing lanyard, to a  su itable anchor  poin t .  

- A high  standard of housekeeping sha ll be main tained a t  a ll t imes. 

- Any acciden ts sha ll be repor t ed and t rea ted with in  site a s a  fir st  a id procedure.  

- Appropr ia te t ra in ing on  EHS issues for  a ll const ruct ion  and opera t ion  workers, including in it ia l 

induct ion  and regula r  refr esher  t ra in ing, taking in to account  loca l cu ltu ra l issues should be 

provided 

- Fuel and oil changing shelters should be equipped with  necessa ry firefigh t ing and sa fety 

equipment  

- First  a id items should be ava ilable a ll t imes onsite and t ra ined sta ff on  em ergency a ids should be 

iden t ified. 

Cont ractor  

Residen t  

engineer  in  

coordina t ion  

with  hea lth  

and sa fety 

officia ls. 

2,500 

10 

Handling  

Com plain ts  

- A compla in ts register  will be kept  on  sit e and th is will feed in to th e GRM. Deta ils of compla in ts 

received will be incorpora t ed in to the audit s a s pa r t  of the monitor ing process.  
Residen t  

Engineer  
RBD/PMT 

Included in  

cont ractor  

cost  

Total Cost (Re habilita tion  phase ) 30,000 
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Table E3: Mit iga t ion  Measures for  Nor th  Baghdad dur ing Opera t ion  Phase 

Re ce ptor Mitigation  Me asure s  during  Ope ration  P hase  Re sponsibility  Supe rvis ion  
Tota l 

e stim ate d Cost  

in  US$ 

1 Air quality  
- During the license issuance or  renewal process of veh icles, t ra ffic au thor it ies to ensure tha t  

a ll veh icle engines a re in  good condit ions.  

Tra ffic 

Depar tment  

Tra ffic 

Depar tment  
No direct  cost  

2 Noise  

- During the license issuance or  r enewal process of veh icles, t ra ffic au thor it ies should ensure 

tha t  a ll veh icle engines a re in  good condit ions.  

- Speed limits should be reduced especia lly near  residen t ia l bu ildings. 

- Limit  t rucks movement  especia lly a t  nigh t  in  coordina t ion  with  the loca l t ra ffic au thor it ies.  

Tra ffic 

Depar tment  

Tra ffic 

Depar tment  
No direct  cost  

3 
Wate r 

Re source s  
- Ensure tha t  any clogged dra ins a re regula r ly cleaned especia lly before and dur ing the r a iny 

season  

N/A N/A N/A 

4 Soil 
- Not  applicable  

N/A N/A N/A 

5 

Solid  and 

hazardous 

w aste s  

- During the opera t iona l per iod, some lit ter ing and waste genera t ion  resu lt ing from the 

repa ir  act ivit ies will occur .  Lit ter ing may occur  due to win d act ion .   
Loca l 

Author ity 

(Municipality) 

Loca l 

Author ity 

(Municipality) 

With in  

municipal 

budget  

6 Traffic  
- Speed limits and road signs should be in  place to prevent  or  min imize the road acciden t s.  

Tra ffic 

Depar tment  

Tra ffic 

Depar tment  
No direct  cost  

- The br idge must  be provided with  su itable post  ligh t ing a t  n igh t  to reduce the probability of 

road acciden ts. 
RBD RBD 

With in  RBD 

budget  

7 Flora  & Fauna  
- Not  Applicable N/A 

N/A N/A 

8 
Topography 

and landform s  - Not  Applicable N/A 

N/A N/A 

9 Traffic  
- Improved t ra ffic condit ions  

Loca l Tra ffic 

Depar tment  

Residen t  

Engineer  
No Cost  

10 
Handling  

Com plain ts  

- The cont inued opera t ion  of a  GRM for  one year  following opening of the br idge for  use will 

ensure tha t  loca l community members have an  accessible, fa ir  and t ransparen t  means of 

repor t ing any emerging adverse impacts, and a  means of obta in ing mit iga t ion .  

RBD/PMT Loca l au thor it ies No cost  
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Table E3: Mit iga t ion  Measures for  Nor th  Baghdad dur ing Opera t ion  Phase 

Re ce ptor Mitigation  Me asure s  during  Ope ration  P hase  Re sponsibility  Supe rvis ion  
Tota l 

e stim ate d Cost  

in  US$ 

Tota l Cost (Ope ration  phase ) No Cost  
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ENVIRONMENTAL AND SOCIAL MONITORING P LAN  

In  order  to ensure fu ll compliance of the per formed act ivit ies to the environmenta l and 

socia l requirements, regular  monitor ing should be per formed. For  th is purpose, an 

environmenta l and socia l monitor ing program h as been established for  the const ruct ion 

phase as shown in  the following Table. 

ESMP  In stitu tion al Arran geme n ts  

In  order  to ensure fu ll compliance with  the environmental and socia l requirements 

which  are descr ibed below, RBD PMT nominated a  qualified consultant  to act  as the 

foca l point  for  environmenta l and socia l affa ir s a t  the cent ra l level. On the field level, 

RBD PMT nominated engineers to act  as environmenta l and socia l officers. Those 

engineers will be t ra ined on  monitor ing and report ing of environmenta l and social 

impacts and how to fill the checklist  to be used dur ing field visits before implementat ion 

sta r t s.  

RBD Resident  Engineer  will be the officia lly responsible sta ff member  for  ensur ing 

environmenta l and socia l compliance. S/He will be as sisted by the designated 

environmenta l and socia l field officers.  

In  addit ion, a  qua lified consultant  is recru ited by the PMT to provide technical 

assistance and capacity building to the environmental and socia l t eam both  a t  the 

cent ra l level and a t  the field level. 
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Table  E4: Monitoring  Activ it ie s  for North  Baghdad Bridge  Re habilita tion  P hase .  

Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  

Tota l 

e stim ate d 

Cost  in  US$ 

1 Air quality  

- Open mater ia l storage piles a re to be inspect ed  

- Visua l inspect ion  of veh icles and equipment  

opera t ing or  en ter ing the site  

- Invest iga te dust  compla in ts from workers and 

residen ts  

- Signs and speed reduct ion  bumps insta lled 

near  the site and near  residen t ia l bu ildings and 

fa rmlands  

- Measurements of exhaust  emissions (CO, SOx, 

NOx, PM10, PM2.5) 

- Engines of veh icles and other  machinery 

per iodica lly checked and main ta ined 

 

 

- Visua l inspect ion  

- Visua l inspect ion  

 

- Recorded and 

documented compla in ts 

- Visua l inspect ion  

 

 

- Result s of exhaust  

emissions measurements  

- Recoded sta tus of 

equipment  and veh icles 

on  site (excessive black or  

white smoke) 

 

- Daily 

- Daily 

 

- Daily visua l 

inspect ion  

- Daily 

 

 

- Monthly 

measurements 

- Measurements 

month ly dur ing 

implementa t ion  

per iod. 

Engineer  PMT 12,000 

2 
Noise  

 

- Invest iga te noise compla in ts from workers and 

neighbor ing communit ies in  the a ffected 

loca t ions 

- Silencers ch ecked and placement  of noise 

sourced in  concea led a rea  

- Use of persona l protect ion  equipment  effect ive 

- Measure ambien t  noise near  sensit ive receptors 

(dB) 

- Recorded and 

documented compla in ts 

 

- Visua l inspect ion  

 

- Visual inspect ion  

- Recorded t ests resu lt s 

 

- Weekly inspect ion  

of compla in ts 

 

- Weekly 

 

- Daily 

- In  case of 

compla in t  

Engineer  PMT 6,000 

3 Wate r 

re source s  

- Invest iga te implementa t ion  of mit iga t ion 

measures  

- Damaged immersed sect ions removed with  ca re  

Site Invest iga t ion  repor t   

- Daily 

Invest iga t ion  

 

Engineer  PMT 12,000 
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Table  E4: Monitoring  Activ it ie s  for North  Baghdad Bridge  Re habilita tion  P hase .  

Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  

Tota l 

e stim ate d 

Cost  in  US$ 

- Invest iga te some wastewa ter  disposa l like 

measures 

- Insta ll lit ter  bins and make sure no wastes a re 

th rown in  the r iver  

- Insta lla t ion  of a  proper  main tenance shelter  for  

pa in ts and chemica ls and observe any oil or  fuel 

spills.  

- Water  samples (pH, TDS, TSS, BOD, COD) 

- Monthly 

Measurement  

4 Soil 

- Monitor  the filling up machine with  oil 

- Monitor  the oil/grease conta iners and 

hazardous waste loca t ion  and disposa l 

- Monitor  the disposa l of waste and debr is 

- Assure the or igin  of purcha sed soil is from an  

au thor ized quarry 

- Forbid the opera t ion  of machinery ou tside th e 

designa ted a rea  

- Observe any soil con tamina t ion  with  oil or  fuel 

- Observe any accumula t ion  of wastes  

Site Invest iga t ion  repor t  Month ly Engineer  PMT No cost  

5 

Solid  and 

hazardous 

w aste s  

- Maintain  records on  waste t ypes and quantit ies  

 

 

- Observe any waste accumula t ion  in  un  

approved loca t ions 

- Check tha t  the Mater ia l Safety Da ta  Sh eets 

(MSDS) for  hazardous mater ia ls is ava ilable 

on-site and expla ined to workers.  

- Waste management  

cont racts with  au thor ized 

cont ractors  

- Waste delivery receipts 

from loca l au thor it ies. 

- Site Invest iga t ion  repor t  

- Weekly 

 

 

- Weekly 

 

- Weekly 

 

Engineer  PMT No cost  

6 
Flora  & 

Fauna  

- Record any observa t ion  about  wild animals or  

plan ts on  site or  nearby and repor t  t o the 
Observa t ion  repor t   Upon occu rren ce Engineer  PMT No cost  
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Table  E4: Monitoring  Activ it ie s  for North  Baghdad Bridge  Re habilita tion  P hase .  

Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  

Tota l 

e stim ate d 

Cost  in  US$ 

Environmenta l Author ity 

7 
Topography 

& landform s  

- No monitor ing required  N/A N/A N/A N/A N/A 

8 Traffic  

- Ensure speed limits and warn ing signs a re 

insta lled 

- Monitor  the upgrade the a lt erna t ive rou te and 

the signs in forming the veh icles t o use 

a lterna t ive rou tes . 

- Ensure dangerous goods a re t ranspor ted a long 

selected  

Road signs a re insta lled. Ha lf annual Engineer  PMT No cost  

9 
He alth  and  

safe ty  

- Speed limit  and direct iona l signs insta lled 

- Personnel t ra ined for  hea lth  and sa fety issues  

- Ensure compliance of workers t o Hea lth  and 

Safety r equirements  an d responsibilit ies 

assigned 

- EHS performance; r egula r ly inspected, 

reviewed and recorded  

- Monitor  the good housekeeping 

- Maintain  log on  acciden ts 

- Firefigh t ing and sa fety equipment  regula r ly 

checked 

- First  a id kit  items regula r ly checked  

Accidents repor t  Weekly Engineer  PMT No cost  

10 
Handling  

Com plain ts  

- Ensure tha t  the GRM is effect ive and well 

communica ted 

Number  of compla in ts 

received, ana lyzed and Weekly Engineer  PMT No cost  
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Table  E4: Monitoring  Activ it ie s  for North  Baghdad Bridge  Re habilita tion  P hase .  

Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  

Tota l 

e stim ate d 

Cost  in  US$ 

responded to. 

Total cost (Ope ration  phase )  30,000 
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An inst itu t iona l framework and st rategy for  the involved officia l inst itut ions were 

suggested in  order  to st rengthen the capacity buildings in the field of the environmental 

monitor ing and report ing procedures and met hodologies. The suggested capacity 

development  requirement  is a  consolida ted t ra in ing for  a ll RBD/PMT 

environmenta l/socia l field supervisors to save on  the t ra in ing costs.  

Table E5: Capacity development  requirement  for  RBD 

Capacity  de ve lopm e nt topic  P rovide r(s) Duration  Estim ate d Cost (US$) 

1 

Environmenta l and socia l Impact  

Assessment  

Environmenta l and socia l 

Management  in  Const ruct ion  Sites  

Consultan t  3 Days 3,000 

2 
Iraqi Environmenta l Lega l 

Requirements  

Min ist ry of 

Environment  
1 Day 2,000 

3 

World Bank Environmenta l and Socia l 

Safeguards The World 

Bank 
2 Days 

10,000 

(in terna t iona l t ravel and 

accommodat ion  cost  for  

RBD t ra inees) 

Total Estim ate d Cost  $15,000 

 

P UBLIC CONSULTATION RESULTS  

Obje ctive s  of th e  Consu ltation s   

World Bank policies require tha t  broad and open public consulta t ions be held with  the 

project  a ffected peoples (PAPs) on  the project .  These consultat ions are to ensure tha t  

PAPs are provided with  the opportunity to engage in  the rehabilit a t ion planning 

process, to ra ise quest ions and receive input  and responses to their  concerns.  However , 

due to the cur rent  secur ity situa t ion  in  the project  a rea  and taking in to u tmost  

considera t ion  the safety of the people as public meet ings may be ta rgeted by ter ror ist , 

the public meet ing approach  was not  achievable. 

 

Con su ltation  P roce ss  

In  order  to fu lfil the WB requirements, a  one on  one in terviews with  both  men and 

women was adopted to obta in  sound information  on  the possible impacts on  the loca l 

communit ies. Accordin gly, a  quest ionnaire was format ted to cover  the key 

environmenta l and socia l aspects rela ted to the project . The quest ionnaire was then 

addressed to a  number  of the loca l individuals in  the sur rounding community randomly 

to have their  opin ions and thoughts  regarding the rehabilit a t ion  act ivit ies. 

 

In  addit ion, the draft  ESIA and it s t ranslated execut ive summary were published on  the 

RBD’s website to a llow for  feedback and wider  disseminat ion  of informat ion  related to 

the planned act ivit ies under  th is project . 

 

Fur thermore, and due to the impor tance of the NBB, many different  programs on 

different  TV broadcast ing networks have addressed the impor tance of rehabilit a t ion  of 

the NBB in order  to encourage the decision  makers to sta r t  the repa ir  of the NBB as 
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soon  as possible. The talk shows emphasized how the reinsta tement  of normal t ra ffic on 

the NBB will improve the t raffic management  in  the loca l a rea and in  Baghdad in 

genera l. Similar ly, many websites and campaigns in  the socia l media  like Facebook have 

fea tures remarks from the loca l residents and NBB users expressing their  opin ion, 

suggest ions, and concerns regarding the rehabilit a t ion  act ivit ies.  Therefore, the socia l 

media represent  a  very good indica t ion  and rela t ively good quest ionnaire about  the 

rehabilit a t ion  of the NBB.   

 

Fin din gs  of th e  Con su ltation s  

It  can  be concluded from these programs, socia l media  webpages and individual 

in terviews tha t  the rehabilit a t ion act ivit ies will have a  st rong posit ive impact  from the 

socia l perspect ives on  the loca ls and a  posit ive impact  on  their  social da ily life. None of 

the people recorded or  a lleged regarding the ownership of the land were the br idge in  

constructed or  ment ioned to any removing to vegeta t ion  covers, crops, plants, t rees. All 

the comments ment ioned tha t  the reconstruct ion  of the br idge will enhance the socia l 

rela t ionship among the loca ls, improving their  t ranspor t . F ina lly, most  people agreed 

tha t  the br idge will need some addit iona l safety signs and inst ruct ions in  order  to keep 

the movement  on  the br idge with in  safe condit ions. P lease refer  to annex (3) for  more 

deta ils. 

 

GRIEVANCE REDRESS MECHANISM (GRM) 

Obje ctive s  of th e  GRM 

Bank procedures require tha t  Gr ievance Redress Mechanisms (GRMs) be established 

and opera t iona l pr ior  to commencement  of the project , and tha t  they cont inue to operate 

for  one year  following complet ion  of the works for  th ird par ty set t lement  of disputes 

a r ising from reset t lement . This GRM should take in to account  the ava ilability of judicial 

recourse as well as t radit iona l and community dispute resolu t ion mechanisms.  

 

Accordingly, a  GRM will be established a t  the project  level to ensure any gr ievance can 

be addressed in  an  amicable manner . Resolving complain ts a t  community level is a lways 

encouraged to address the problem tha t  a  person may have dur ing implementa t ion 

and/or  opera t iona l phase.  

In  any case, the PMT must  mainta in  records of gr ievances and compla in ts, including 

minutes of discussions, recommendat ions and resolu t ions made. 

Distribu tion  of GRM Form s  

During individual in terviews, informat ion  about  a  gr ievance mechanism was in troduced 

to in terviewed individuals and a  t ransla ted GRM form was a lso provided. All 

in terviewed people were informed tha t  they can  submit  their  compla in t  to either  sit e 

engineer , or  to community leader  or  to PMT during const ruct ion . The community 

leaders’ contact  informat ion  (mobile phone number) and PMT contact  informat ion  (office 

and mobile phone numbers) will be ava ilable before implementa t ion star t s.  There will be 

signs posted a t  the entrance of the br idges (Refer  to Annex 1 for  more deta ils). 
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CONCLUSION AND RECOMMENDATIONS  

The EIA concludes tha t  the proposed rehabilit a t ion  and reconst ruct ion  of Nor th 

Baghdad Br idge will have an  overa ll significant  posit ive impact  on  the affect ed 

popula t ion . The implementa t ion  of the recommended mit iga t ion  measures especia lly 

dur ing the const ruct ion  phase will ensure tha t  potent ia l negat ive environmental 

impacts a re addressed.  
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1. INTRODUCTION   

According to the ESMF which has been  prepared for  the EODP  and disclosed locally in  Iraq 

and on  the Wor ld Bank’s InfoShop , simplified Environmenta l and Socia l Impact  Assessment  

(ESIA) should be prepared, cleared and publica lly consulted upon pr ior  to the commencement  

of any const ruct ion act ivit ies for  the roads and br idges component .  

The concept  of the Environmenta l and Socia l Impact  Assessment  is to propose measures to 

protect  the environmenta l, social and socio-economic situat ion  of the communit ies tha t  may be 

adversely a ffected by development  of the project , and to assist  the competent  author it ies in  

t aking decisions regarding the approval condit ions for  the project . This ESIA was developed to 

cover  the act ivit ies associa ted with  the rehabilit a t ion and operat ion of North Baghdad Bridge .  

The ESIA ident ifies key environmental and socia l impacts of the p roject  act ivit ies dur ing both 

the rehabilit a t ion and the operat iona l phases, and defines the necessary mit iga t ion  measures 

addressing potent ia l negat ive impacts, as well as monitor ing procedures  dur ing construct ion 

and opera t ion . The ESIA study was car r ied out  according to requirements of the cur rent  

environmenta l regula t ions of the Wor ld Bank (OP 4.01), and Iraqi regula t ions. In  th is report  

the WB, and Iraqi environmenta l and socia l standards and regula t ions were followed to ensure 

the na t ional and in terna t ional acceptance and compliances of the ESIA. An Environmenta l and 

Socia l Management  Plan  (ESMP) is prepared and embedded in  th is ESIA which  should be 

followed and implemented by all relevant  par t ies. 

The object ives of th is  sit e specific ESIA are to provide: 

 Pract ica l and achievable act ions to ensure tha t  the project ’s adverse environmenta l and 

socia l impacts a re proper ly mit iga ted. 

 An in tegra ted plan  for  monitor ing, assessing and cont rolling potent ia l impacts.  

 Support  to Loca l and Sta te au thorit ies to enable set t ing approval condit ions for  the 

project  based on  relevant  standards and procedures. 

 Focus on  posit ive aspects and benefit s, mit iga te negat ive impacts and avoid ser ious and 

ir reversible damage to the environment  and people 

 An oppor tunity for  holding consulta t ion  with  the communit ies to get  their  input  on  the 

project  act ivit ies. 

 Information  to the loca l community about  the revised project  a ct ivit ies and the 

environmenta l measures, socio-economic measures , informat ion on  residents’ r ights  for  

those who might  be negat ively a ffected by some project  act ivit ies and br idge operat ions,   

 Information  to the loca l community of the existence of a  Gr ievance Redress Mechanism 

(GRM) system through which  they might  lodge compla int s and expect  prompt  and fa ir  

considera t ion . 

This ESIA establishes a  framework for  the ident ificat ion  of environmenta l and socia l 

protect ion, mit iga t ion , monitor ing measures to be taken dur ing rehabilit a t ion and operat ional 

phases of the project . The ESIA includes project  descr ipt ion, mit iga t ion  measures, monitor ing 

plan , management  plans schedule, inst itu t iona l a r rangements, and public consulta t ion . The 

ESIA will a im to achieve a  good environmenta l and socia l performance dur ing const ruct ion  and 

maintenance. To meet  th is goa l, the following act ivit ies, measures and programs must  be 

followed: 
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 Environmenta l regulat ions  

 Applica t ion  of all environmenta l and socia l mit iga t ion  and management  measures.  

 Environmenta l and socia l monitor ing plan. 

 Emergency and cont ingency plan. 

 Inst itu t iona l plan . 

 Environmenta l and safety measures. 

 Effect ive and open consulta t ions with local communit ies. 

 

Environmenta l and socia l monitor ing is an  impor tant  component  of the ESIA. It  provides the 

informat ion  for  per iodic review and refinement  modifica t ion  of the ESIA as necessary, ensur ing 

tha t  environmental and social protect ion  is opt imized in a ll project  phases through monitor ing 

and ear ly detect ion  and effect ive remedia t ion of unwanted environmenta l and socia l impacts.  

Last ly, it  will a lso demonst ra te compliance with  na t ional and in terna t ional regula tory 

requirements. 
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2. P ROJ ECT DESCRIP TION 

2.1 In t roduct ion  

The Nor th  Baghdad Bridge (NBB) ca lled a lso Al-Muthana  Br idge is loca ted with in  Baghdad 

Governora te. It  connects the nor thern  governora tes to the cent ra l and southern  governora tes 

via  a  h ighway. In  addit ion  to tha t , it  connect s both  sides of Baghdad Karkh and Rusafa  to the 

nor thern dist r icts. 

The NBB is heavily used for  business, commercia l and personal purposes.  Many students from 

the sur rounding cit ies in  the nor thern Governora tes use a lso NBB to access the Universit ies in  

the City of Baghdad.  

NBB is considered as a  st rategic br idge for  milit a ry purposes in  t erms of organizing, supplying 

and prepar ing for  the libera t ion  and the rehabilit a t ion of cit ies close and around Mosul 

Governora te. 

Cu rre n t Con dition  of th e  Bridge  

Cur rent ly, the NBB is par t ia lly accessible to t ra ffic through its non -damaged sect ion. After  the 

bombing of the br idge, the Roads and Br idges Directora te, with  assistance from one of the Sta te 

Owned companies specia lized in  br idge const ruct ion , closed the damaged sect ions and removed 

the obstruct ing debr is while a llowing t raffic (in  both  direct ions) to proceed on  the remaining 

segment  of the br idge which was found safe for  usage. While this was an  urgent  and 

immedia tely needed measure to reinsta te the connect ivity across the r iver , the cur rent  

situa t ion  is not  susta inable not  only due to the safety aspect s but  due to the heavy t raffic 

crossing the r iver  using the NBB on da ily basis in  both  direct ions. 

2.2 Project  Loca t ion  

The Nor th  Baghdad Bridge is  loca ted a t  the Nor th  of the City of Baghdad as can  be shown in 

the Figure below.  
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Figure 1: Aerial photo of North Baghdad Bridge location (Google Earth) 
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2.3 Technica l Descr ipt ion  of the Br idge 

Nor th  Baghdad Bridge has a  tota l length about  314m and a  width  about  22.5m. The br idge is 

divided into two carr iageways and two sidewalks, each  carr iageways has about  7.2m and 

consists of two lanes, while each  sidewalk has an  average width  of about  1.5m. The tota l length 

of the approaches of the br idge is about  1200m. The superst ructure of the br idge consists of 9 

spans with  post  t ension concrete girders, eight  of these a re about  37m long and only one has a  

length  of about  18.5m with  simply supported for  loading. The subst ructure of the br idge 

consists of (8) concrete open walled piers based on  10 piles (1.5m in  diameter ) and of two 

concrete abutments which  are based on  piles.  

The following Figures show genera l views of the br idge and its surroundings. 

 

Figure 2: North Baghdad Bridge  – Side View  
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Figure 3: Surroundings of North Baghdad Bridge 

Utility  lin e s  

There a re two major  u t ility lines that  cross the br idge and tha t  need to be repa ired in 

coordinat ion with  the relevant  au thor it ies  namely: 

 Three potable water  pipes, each  900 mm in  diameter  tha t  supply water  to major  par ts of 

Baghdad.  

 Six elect r ic cables. 

 2.4 Ant icipa ted const ruct ion  act ivit ies, equipment  and facilit ies 

2.4.1 Construction activities 

The ant icipated dura t ion  of const ruct ion  to fin ish  the project  is about  7 months, the 

rehabilit a t ion  works for  NBB will include:  

1.  St ructura l eva lua t ion  for  the affected girders a t  the two damaged spans (th ird and 

four th span) and in termedia te pier  (p3) wh ich support s these spans. 

2. Removal of two damaged spans (th ird and four th) which  are simply suppor ted spans  and 

t ranspor t  of rubble to an  assigned dumping area .  

3. Replacement  of 14 damaged post  t ension  girders by steel girders and 22 rubber  pads and 

reconst ruct ion of the damaged pier  No. 3. 

4. Cast ing the deck slab (0.25 m thick) and side walk . 

5. Supply of 5,000 m² of wear ing sur face for  damaged span and remaining br idge spans . 

6. Repair  of expansion  join t s for  the whole br idge with  a ll accessor ies . 

7. Supply of 19,000 m² of wear ing surface for  the br idge sur roundings.  

8. Treatment  of par t ia lly damaged girders (crack in ject ion ). 

9. Execut ion  of road marking and curbstone.  
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10. Insta lla t ion  of hand, guard ra il and light ing poles, and opera t iona l light ing for  br idge . 

11. Rehabilit a t ion for  surroundings (cast ing the curbstone, median and fixing the 

shoulders). 

12. Put t ing the u t ility lines in to service (three water  pipes – 900mm diameter  each - and six 

power  cables). 

2.4.2 Construction equipment  

The following is a  descr ipt ion  of the types and numbers of const ruct ion  equipment  tha t  a re 

expected to be used during the execut ion of works and their  relevant  opera t ion per iod. 

Table  1: Equ ipm e nt to be  use d in  the  re habilita tion  of NBB  

Ite m  

No. 

Type  of Equ ipm e nt  Quantity  Ope ration  

P e riod  

1 30 – t on  crane  2 60days 

2 Compressor  (diesel) 370 Airman  2 60 days 

3 J ack – hammer  (low noise)  2 20 days 

4 Shovel (Kawasaki 70) or  equiva len t   2 6 months 

5 Typica l lor ry with  t ipping, skipping Body to load of t ranspor t  th e 

demolished mater ia l               

4 7 days 

6 Truck mixer                                                                                     4 7 days 

7 Aspha lt  gr inder                                                                               1 7 days 

8 Bitumen tanker                                                                               1 7 days 

9 Aspha lt  finisher                                                                              1 10 days 

10 Compactor  (st eel & rubber  tu be) 2 10 days 

11 Welding machine (set )   2 7 months 

12 Diesel genera tor   30 K.V.A                                                         2 7 months 

13 Grader  (Komatsu)                                                            1 2 months 

14 Pickups & sedan  ca rs  3 7 months 

15 Air  shot , bell, bugger                                                                 3 7 months 

2.4.3 Construction site facilities 

The const ruct ion  site will include offices and accommodat ion  for  the workers that  will be 

equipped with  a ir  condit ioning an d toilet . Potable water  tanks will be provided and sept ic t anks 

will be const ructed for  disposa l of human sewage . All these facilit ies will be insta lled over  sta te 

owned land ava ilable around the br idge; therefore, there will be no need land a cquisit ion . As 

most  of the workers will be from loca l residents, the need for  staff accommodat ion  will be very 

limited. Most  of the workers will reside a t  their  homes. 
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3. BASELINE CONDITIONS 

3.1 The Project  Area  

Baghdad city and it s suburban area  have a  long h istor y tha t  da tes back to the Mesopotamian 

civiliza t ion. Although it  is the capita l of Iraq and the indust r ial sector  is the pilla r  of its 

economic act ivity, many other  sectors a re a lso act ive in  Baghdad such  as agr icu ltur e. 

The project  is located at  the North  of Baghdad City in  an  uncongested area . To the east  and 

west  of the Nor th  Baghdad Br idge there a re fa rms mainly cu lt iva ted with  pa lm t rees.  The 

tour ist ic a rea (J azira  a rea) is about  1 Km to the nor th of the br idge and the East  Tigr is 

Dr inking Water  t reatment  plant  is about  1.1Km to the south of the project .  

The following Figure shows the different  land uses in  the direct  a rea a round the br idge.  

 

 

Figure 4: Aerial photo show ing the surrounding environmental and social setup  (Google Earth) 

3.2 Environmenta l and Socia l Baseline condit ions  

The sect ion  below gives a  clear  overview of the environmenta l and socia l condit ions in  the 

vicin ity of the project  loca t ion  pr ior  to commencement  of works. The elements of the 

environment  include: climate and meteorology, a ir  qua lity, surface and groundwater  quality, 

soil, topography, noise and vibra t ion  levels, t raffic, r ivers and waterways, biodiversity including 

flora, fauna, ra re or  endangered species, and sensit ive habita ts. It  a lso includes considera t ion  of 

socio-economic character ist ics such  as populat ion  and land-use. The following sect ions present  

such  informat ion .  
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3.2.1Climate 

Baghdad governorate is loca ted in  the center  of Iraq, and has a  subt ropica l deser t  (Köppen-

Geiger  classificat ion: BWh)  

Rain fall 

Baghdad is subjected to an  average of 156 mm (6.1 in) of ra infa ll per  year , or  13 mm (0.5 in) per  

month . On average there a re 34 days per  year  with  more than  0.1 mm (0.004 in) of ra infa ll 

(precipita t ion) or  2.8 days with  a  quant it y of ra in , sleet , snow etc. per  month . The dr iest  

weather  is in  J une, J uly & August , September  when an  average of 0 mm (0 in) of ra infall 

(precipita t ion) occurs while; the wet test  weather  is in  February & March when an  average of 28 

mm (1.1 in) of ra infa ll (precipita t ion)
1
 occurs. 

Win d ve loc ity   

The wind regime is character ized by the winds prevailing from the western  and nor th - western 

direct ion  throughout  the year . Mean annual wind velocity reading 2.1 -3.9 meter  per  second,
2
. 

Monthly mean wind velocity records in recent  years a re shown in  the following Table
1
.  

Table  2: Month ly  Me an  Wind Ve loc ity  

Month  J AN FEB MAR AP R MAY J UN J UL AUG SEP  OCT NOV DEC 

Ve loc ity  m /se c  2.0 2.2 3.0 2.8 3.1 5.4 3.2 5.0 2.5 2.3 2.7 2.8 
 

Te m peratu re   

The average annual t emperature is 22.8 degrees Celsius. The Highest  t empera tures occur  in 

J u ly and August  and reach  over  48 degrees Celsius while low tempera tures can  drop to below 0 

degrees Celsius dur ing winter .  

 Monthly mean temperature records in recent  years a re shown in  the following Table
2
.  

Table  3: Month ly  Te m pe rature  

Month  J AN FEB MAR AP R MAY J UN J UL AUG SEP  OCT NOV DEC 

Ave rage  

 ( °C) 

10 13 16 22 28 32 34 35 31 25 18 12 

Ave rage  

Max  

(°C ) 

16 19 22 29 36 41 43 44 40 34 25 18 

3.2.2 Air Quality 

There a re no monitor ing sta t ions close to the sit e. As Nor th  Baghdad Br idge is loca ted in  an  

open area , concentra t ions of pollutants a re not  expected because of the good vent ila t ion  and 

potent ia l dispersion  of a ir  pollu tants . The Table below gives indica t ions of the maximum 

permissible concent ra t ion  for  SO
2
, NO

2
 and CO according to WB and Iraqi Standard. 

  

                                                
1
 http://w w w .baghdad.c limate m ps.com /pre c ipitation .php  



 

 

North  Bagh dad Bridge  Site  Spe c ific  ESIA   10 

 

Table  4: Maxim um  pe rm iss ible  conce ntrations for SO
2
, NO

2
 and CO 

Re fe re nce  Tim e  SO
2
 

[ppm ] 

NO
2
 

[ppm ] 

CO 

[ppm ] 

World  Bank  24 h  125  - 2- 

Iraq 8:00:00 AM 0.0023 0.011 0.548 

12:00:00 AM 0.0036 0.038 1.211 

3.2.3 Site Topography 

The project  sit e area  presents an  extension  of the fla t  areas tha t  sta r t  from the center  of Iraq 

and extend to the center -southern par t s of the count ry. There a re no na tura l land obstacles in 

the project  a rea  such  as mounta ins, cliffs, and va lleys. 

3.2.4 Land use 

The land use of a rea  sur rounding the project  is used mainly for  agr icu ltura l purposes  a lthough, 

a  number  of scat tered houses were not iced with in  a  distance less or  equal to 200m from Al-

Karkh side. 

3.2.5 Seismic Activities 

No Seismic act ivit ies were recorded for  more than  40 years. 

3.2.6 Floods 

The construct ion  of reta in ing st ructures on  Tigr is upst ream of Baghd ad has reduced the 

substant ia lity of floods. 

Dur ing war , br idges on  Tigr is River  were damaged and la rge pieces of concrete fell down in  the 

r iver . Large debr is were removed from the r iver  bed but  the small par t s that  remained crea ted 

obstacles to the flow with in  the r iver  and enhanced the format ion of islands.
2
 

Recent  researches on  Tigr is r iver , from Al-Muthana  Br idge to Diya la  River  predicted tha t  

inundat ion  could take place a long approximately 9 km of the reach  surveyed only if discharges 

grea ter  than  3500m 3/s are recorded
3
  

3.2.7 Traffic Level  

Current ly the t ra ffic is modera te because many vehicles (especia lly heavy t rucks) use the 

a lterna t ive road around Baghdad that  passes through Al-Karkh and tha t  has a  length  of about  

40km. Due to the cur rent  situa t ion  of the br idge, the t ra ffic moves slowly especia lly a t  it s sides. 

                                                
2
 Al-Shahrabaly, Q. M.: River discharges for Tigris and Euphrates gauging sta t ions, Minist ry of Water  Resources, Baghdad, 

2008. 
3
 A,Ali, N.A.Al-Ansari and S.Knutsson (Morphology of Tigris River within Baghdad City) , Hydrol. Ear th  Syst . Sci., 16, 3783–

3790, 2012 
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3.2.8 Noise  

Except  for  the exist ing normal t raffic, no other  source of significant  noise generat ion  was 

ident ified in  the a rea. The nearest  sensit ive receptors are the workers and cont ractor  staff and 

the inhabitants. The nearest  resident ia l unit  is a t  100 m from the br idge.  

Table  5: World  Bank lim its  for am bie nt noise  le ve ls  

WB Requirements  

Receptor  

One hour  L
Aeq 

(dBA) 

Day  

07:00– 22:00 

Night   

22:00 - 07:00 

Residen t ia l; 

Inst itu t ional; educa t iona l 
55 45 

Indust r ia l; commercia l 70 70 

 

3.2.9 Heritage Environment 

Fur ther  to site survey and consultat ion  with  the relevant  au thor it ies , it  was noted that  t here 

a re no sit es of h istor ical or  cu ltura l impor tance in  the a rea  of the br idge and its surroundings, 

and therefore the rehabilit a t ion  and operat ion  of the  br idge will not  have any impact  on  

archaeology or  cu ltural her itage. No cemeter ies, h istor ica l-cu ltura l monuments, churches, 

mosques tha t  exist  in  the a rea  need to be removed in  order  to rehabilita te the br idge. 

3.2.10  Flora  & Fau n a  

Significant  wild life and flora  species were not  observed in the Project  area .  

3.2.11 Lan d Acqu is ition  

As the works consist  of the repair  and rehabilita t ion  of an  exist ing br idge, there will be no need 

to purchase addit iona l land.  

3.2.12 Social Aspects  

There a re no villages, resident ia l complexes or  community st ructures in  close proximity to the 

br idge. However , there a re sca t tered houses on AL-Karkh side which  is far  from the damaged 

spans. There aren’t  any licensed or  unlicensed roadside vendors  that  will be displaced. The 

sur rounding areas on  either  side of the br idge are not  set t led on  or  u t ilized by a ny of the local 

popula t ion . There a re no livelihoods in  the project  vicin ity tha t  a re likely to be adversely 

a ffected by the project , hence neither  involuntary nor  voluntar ily reloca t ion  of people is 

necessary or  expected.   

The nearest  resident ia l unit  is a t  100 m form the br idge and the tour ist ic a rea  (J azira  area ) is 

about  1 Km to the nor th  of the br idge. The East  Tigr is Dr inking Water  t rea tment  plant  is about  

1.1Km to the south  of the project . Baghdad University is a t  9.2 Km, and Al-Mustansir iyah  

University is a t  10.2 Km.  

It  a lso impor tant  to ment ion  tha t  the br idge is the only way a llowed to be used by the heavy 

commercial t rucks freighter  with  food, medicine supplies and other  mater ia ls to Sa lah  AL -Din 
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governora te. In  addit ion , the br idge is the main  way tha t  leads to a ll cit ies of Ninnwa 

governora te which  would put  the need to rehabilit a t ion of it  a t  h ighly pr ior ity.  

Dur ing construct ion  works, a lt ernat ive routes can  be used such  as the ones shown in  the 

following Figure an d tha t  a re current ly taken by the heavy vehicles. 

 

Figure 5: Alternative route for heavy vehicles of North Baghdad Bridge  

There a re no object ions registered from the loca l community which  is eager  for  the works to be 

completed. The const ruct ion  will need about  30-40 workers. As pr ior ity will be given  to local 

workers from villages a round the br idges, it  is expected tha t  the needs for  workers’ 

accommodat ion  will be very limited because most  of the workers will be staying with  their  

families. Those labors a re ant icipated to be ongoing for  the dura t ion of the implementa t ion  (7 

months). No influx of workers to the project  a rea  is expected which could result  in  adverse 

impact . 

Applica t ion  of OP 4.12:  

Since the repa ir  and rehabilit a t ion  act ivit ies of Nor th  Baghdad Br idge will not  en ta il 

permanent  nor  t emporary land acquisit ion  and no impact  is expected on  the livelihood of the 

loca l people, therefore, OP 4.12 does not  apply.  

  



 

 

North  Bagh dad Bridge  Site  Spe c ific  ESIA   13 

 

4. LEGAL REQUIREMENTS  

4.1 Iraqi environmenta l legislat ions  

The work dur ing rehabilit a t ion  and opera t ion  must  follow the Iraqi laws and regulat ions for  

the environmenta l standards. These a re: 

 Laws of the environment  protect ion  No.3 issued in  1997 and the published regula t ions. 

The environmenta l regula t ions for  gaseous emissions, noise and other  a ir  pollu t ion 

standards a re not  in  force and lega lly binding. However , limit s for  water  disposa l in  a ny 

sur face waters and main  sewers a re subject  to regula t ion  no. (25)/1967 and its 

modifica t ions published by the Minist ry of Health  (MOH) and the Minist ry of 

Environment  (MOE). 

 Law of her itage and ant iques no. (55) Issued in  2002. This law defines a ll movable and 

immovable ant iquit ies, a rchaeologica l proper t ies and ar t ifacts in  Iraq. It  regula tes 

communica t ion  channels between the public and the author it ies for  each  type of Contact  

between the public and the revealed and non -revea led archaeologica l sit es.  

 New environmenta l framework Law No. 27 of 2009 for  the Iraqi na t ional government . 

This Law was int roduced but  it s execut ive decrees remain  to be prepared. The 

requirements for  environmenta l assessment  a re not  lega lly binding. 

 Regula t ions governing contact  with  a rchaeologica l sit es extend a lso to encompass 

developmenta l act ivit ies like road const ruct ion  and rehabilit a t ion  wherever  these 

developmenta l act ivit ies lie with in a rchaeologica l vicin ity.  

 Regula t ions of the MOE on sanitary wa ste must  be followed, and for  the rubbles 

(const ruct ion  & demolit ion  waste) the regula t ions, legislat ions and inst ruct ion  of MOHE 

and (Minist ry of Const ruct ion , Housing and Public Municipalit ies ) MOCHPM. 

The following Table presents the Iraqi’s laws applicable to the project 's  act ivity.  

Table  6: Applicable  Environm e ntal Law s and Re gu lations in  Iraq  

Applicable  Iraqi Law  Subje ct  

Law  no . 37 of 2008 of MOE  Descr ibes inst itu t iona l a r rangements of th e Minist ry of Environment  

and Out lines policies and roles and responsibilit ies toward protect ing 

the environment . 

Instruction s issue d by  the  Min istry  of 

He alth  pursuant of Law  no . 25 of 1967  

Contamina t ion  Limits and Protect ion  of Rivers.  

Law  no. 27 of 2009  Prot ect ion  and Improvement  of Environment  

law s No.3 issue d in  1997 of the environment  protect ion  

Re gulations no . 2 o f 2001  Preserving water  r esources. 

 

Legally, the works under  r ehabilit a t ion  and opera t ion  must  follow the Iraqi laws and the 

regula t ions for  the Environmenta l Standards. These a re laws of the environment  protect ion 

No.3 issued in  1997 and the published regula t ions. The following should be noted: 
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 There a re no environmenta l regula t ions for  gaseous emissions, noise and other  air  

pollu t ion standards that  a re and lega lly binding. 

 Water  disposa l in to any sur face waters and main  sewers is regula ted by regula t ion  by 

regula t ion  no. (25)/1967 and it s modifica t ions released by the Minist ry of Health  and the 

Minist ry of the Environment .  

 The Law of her itage and ant iques no. (55) was Issued in  2002,  

 The sanita ry waste (municipa l) disposa l should follow the regula t ions of the MOE  

 For  rubbles (const ruct ion  &demolit ion  waste) the regulat ions, legisla t ions and 

inst ruct ion of both MOHE and MOCHPM must  be followed.  

It  should be noted tha t  legisla t ion  rela t ed to socia l safeguards issued in  Iraq since 2003 has 

focused pr imar ily on  the ra t ifica t ion  of internat ional convent ions and protocols on  issues such 

as cu ltura l her itage.  Cur rent ly, there a ren 't  Law rela ted to socia l and environmenta l 

assessment .   

4.2 The Wor ld Bank Safeguards Policies  

In  addit ion  to the Iraqi laws and regula t ion s the ESIA follows the policies and procedures of the 

Wor ld Bank. The following sect ion  presents the WB opera t ional policies tha t  a re relevant  to the 

rehabilit a t ion  of the br idges tha t  ensure tha t  project s proposed for  Bank financing are 

environmenta lly and socia lly sound and susta inable.  

4.2.1 OP/BP 4.01 - Environmental assessment procedure 

The Bank requires environmenta l assessment  of projects proposed for  Bank financing. The 

object ives of the EA are to:  

 Inform decision makers of the na ture of environmenta l and socia l r isks.  

 Increase t ransparency and par t icipa t ion  of stakeholders in the decision -making process. 

4.2.2  OP/BP4.12 - Involuntary resettlement 

OP/BP 4.12 focuses on the following pr inciples: 

 Involuntary reset t lement  is avoided wherever  feasible, or  minimized, explor ing a ll 

viable a lterna t ive project  designs; 

 Where it  is not  feasible to avoid involuntary reset t lement , act iv it ies a re conceived and 

executed as susta inable development  programs. Displaced persons are to be 

meaningfully consulted and have opportunit ies to par t icipa te in  the planning and 

implement ing of reset t lement  programs affect ing them; and  

 Displaced persons a re assisted in  their  effor ts to improve their  livelihoods and standards 

of living, or  at  least  to restore them, in  rea l t erms, to pre -displacement  levels or  to levels 

prevailing pr ior  to the beginning of project  implementa t ion, whichever  is h igher . The 

mechanism of assist ing displaced persons is based on  full and pr ior  mit iga t ion  and 

compensa t ion  for  loss of assets or  livelihoods. 

 OP 4.12 applies whenever , in  a  Bank -financed project , land is acquired involuntar ily or  

access is rest r icted in lega lly designat ed parks or  protected areas.  



 

 

North  Bagh dad Bridge  Site  Spe c ific  ESIA   15 

 

 However , in  th is specific project , OP 4.12 will not  be applied for  the repa ir  and 

rehabilit a t ion  of th is br idge as a ll repa ir  and rehabilit a t ion  act ivit ies will be with in  the 

exist ing footpr int  and no addit ional land acquisit ion  is needed either  permanent ly or  

t emporar ily. 

 

4.3 Wor ld Bank Group Environmenta l, Health  and Safety (EHS) 

The Iraqi requirements on  EHS are quite st r ingent  and match , to a  la rge extent , the 

in terna t ional best  pract ices on  EHS. The Wor ld Bank Group Envir onmenta l Health  and Safety 

(EHS) Guidelines (Genera l EHS Guidelines: Const ruct ion  and Decommissioning) provide 

specific guidance on  EHS requirements for  const ruct ion  rela ted act ivit ies (Chapter  4). This 

includes EHS aspects rela ted to: 

a. Environment  

 Noise and Vibra t ion   

 Soil Erosion 

 Air  Quality 

 Solid Waste 

 Hazardous Mater ia ls 

 Wastewater  Discharges 

 Contaminated Land  

b. Occupat ional Health and Safety 

c . Community Health and Safety  

 Genera l Site Hazards  

 Disease Prevent ion   

 Traffic Safety 

4.4 Gr ievance Redress Mechanism 

Bank procedures require tha t  GRMs be established and opera t iona l pr ior  to commencement  of 

the project , and tha t  they cont inue to opera te for  one year  following complet ion  of the works. A 

checklist  of issues to be considered in the design  of the GRMs includes the following: 

 An inventory of any reliable conflict  mediat ion organiza t ions or  procedures in  the project  

a rea  is under taken and an  assessment  made to determine if any of these ent it ies or  

procedures might  be used, ensur ing that  compla in t s were received and addressed in  an 

effect ive, t imely and t ransparent  manner . 

 Good pract ice is to ensure that  Project  Affected People (PAP) can  apply ora lly and in the 

loca l language and to impose explicit  t ime limits for  responding to gr ievances received. 

Appeal procedures need to be specified, and th is informat ion  is made publicly ava ilable 

therefore, a llow for  both  verba l and wr it t en  gr ievances to be lodged with  the loca l project  

au thor it ies, who will t ransmit  these to the loca l level commit tee for  re view, considera t ion 

and response. 
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5. IMP ACT ASSESSMENT AND MITIGATION MEASU RES 

5.1 Const ruct ion/Rehabilit a t ion Phase  

This sect ion  of the repor t  descr ibes the environmenta l and socia l impacts that  a re likely to 

result  from the const ruct ion  and rehabilit a t ion  of the NBB, and the mit iga t ion  measures 

addressing them.  

The Environmenta l act ions, procedures and responsibilit ies as required dur ing the const ruct ion  

phase must  comply with  the ava ilable specificat ions, legisla t ion , laws issued by the M OHE.  

The const ruct ion  cont ractor(s) will be responsible for  compliance with  the ESIA provisions 

dur ing the rehabilita t ion  phase of the project . The cont ractor  will be a lso in  charge of 

under taking work in  a  manner  which  complies with  a ll relevant  environmenta l procedures, 

adheres to a ll legislat ive requirements, and ensures tha t  a ll environmenta l object ives 

associa ted with  t he cont ract  a re achieved. The key environmenta l and socia l impacts are 

descr ibed below. 

5.1.1 Impacts on Air Quality 

Im pacts   

The main  impacts on  air  qua lity will resu lt  from the emissions of the const ruct ion  equipment  

and t rucks used to t ransport  construct ion  mater ia ls. In  addit ion , dust  will be generated from 

the movement  of vehicles and equipment  on  unpaved roads as well as the demolit ion  and 

removal of concrete blocks.  

The dust  and par t icu late mat ters may occur  also from accumulated piles of stored iner t  waste 

mater ial (stockpiles of ground asphalt , rubble, gravel, and a lso sand ) a t / or  near  the sit e pr ior  to 

their  removal for  disposa l,  

As the sur roundings of the NBB br idge are character ized by agr icu ltura l lands and few 

sca t tered houses, the impacts on  a ir  qua lity will be temporary (only for  few days during the 

rehabilit a t ion  per iod which  is 7 months) and will be reversed once the rehabilit a t ion  works are 

completed. 

Therefore, the impacts on  a ir  qua lity a re assessed to be of low  s ign ifican ce . 

Mitigation  m e asu re s  

Mit iga t ion measures should include, but  not  limited to, the following pract ices and act ions: 

 Engines of vehicles and other  machinery are kept  turned on only if necessary, avoiding 

any unnecessary emission; 

 Machines and equipment  a re per iodica lly checked and mainta ined to ensure their  good 

working condit ion; 

 All equipment  and machines must  be mainta ined and tested for  compliance with 

standards and technica l regula t ions for  the protect ion  of the environment  and have 

appropr ia te cer t ificat ions; 
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 Act ivit ies a re car r ied out  using the minimum required number  of means at  the same 

t ime; and 

 Elect r ic small-sca le mechaniza t ion  and technica l tools a re used when available and 

feasible. 

Concerning dust  cont rol methods and measures, the following act ion s a re to be taken in to 

account  to reduce the genera t ion of dust : 

 Rehabilit a te unpaved roads, (e.g. detours to access the const ruct ion  sit e, which  may be 

u t ilized for  const ruct ion vehicles movement  or  t ranspor ta t ion  of construct ion  mater ia ls ) in  

a  way to avoid dust  emissions. A sub base layer  of 15 cm and wet  compact ion  should take 

place to get  sufficient  compact ion  to avoid dust  emissions.  

 Mainta in  the detour (s) in  good condit ions. 

 Water ing or  increasing the moisture level of the open mater ia ls storage piles to reduce 

dust  levels; 

 Enclose or  cover  inact ive piles to reduce wind erosion;  

 Spray with water  a ll t rucks loads t ranspor t ing dust -generat ing mater ia ls to suppress 

dust , as well as wheels of means moving inside and outside of the construct ion -site; and  

 Reduce speed for  vehicles approaching the site to less than  40 km/hr . On site, speed 

should not  exceed 20 km/hr . 

5.1.2 Noise impacts 

Im pacts   

Current ly the only source of noise is the road t ra ffic. Once  the rehabilit a t ion  works star t  the 

nearest  sensit ive receptors a re the workers and cont ractor  sta ff. On -site the noise level will be 

expected to exceed the permissible limits. The impact  of the noise on  the inhabitants will be low 

due to a t tenuat ion . The noisiest  equipment  that  will be used during the rehabilit a t ion  being the 

scraper  and the leveler . They genera te a  noise of 111 dB. By applying the simple inverse square 

law, and consider ing tha t  there is no bar r ier  between the br idge and the nearest  resident ia l 

unit , the noise level tha t  will reach  the resident ia l unit  is est imated a t  51 dB. For  compar ison  

purposes, t he Wor ld Health  Organiza t ion  (WHO) Noise level guidelines for  resident ia l a reas is 

55 dB.  

However , the noise will not  be cont inuous and noisy act ivit ies will not  be a llowed to take place 

a t  n ight  to prevent  any inconvenience for  the nearest  community. As for  on -site workers, the 

personal protect ive equipment  should be used in  order  to reduce the impact  of the noise and for  

the a ll per iod of work. Therefore, t he noise level will have minimal impacts on  the workers and 

cont ractor  staff from the emission  sources ident ified and it  will be expected to be less than  70 

db. The following will be expected to be the main  sources for  noise impact s on  the surrounding 

receptors:  

 Noise emissions from the equipment  engines used dur ing the const ruct ion  act ivit ies 

(ear th works, breaking of dam aged blocks, use of jack hammers, cu t t ing of steel, etc.);  

 Movement  of t rucks and other  equipment  from and to the const ruct ion sit e.  
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Noise impact  was eva lua ted consider ing the equipment  tha t  could opera te simultaneously in 

the construct ion sit e.  In  the following Table equipment  typologies and sound power  levels a re 

reported.  

Table  7: Expe cte d Noise  le ve ls  o f m ach ine ry  to  be  use d in  NBB P roje ct  

Mach ine ry  Noise  Le ve l Lw  (dB) 

Excava tors  105.9 

Truck 105.9 

Scrapers and levelers 111 

Rollers 99.2 

Aspha lt ing machines 100 

Truck cranes  108.3 

Genera t ing sets  97.3 

Motor -dr iven  compressors  99.2 

Fork lift s 101 
 

The Lw values were determined based on  the equipment  model based on  equipment  with 

similar  features and comparable power. Noise impacts will main ly a ffect  the construct ion 

workers and may a lso affect  the nearby houses. 

The noise impacts will be temporary, short  t erm and loca lized therefore it  is assessed to be of 

low  s ign ifican ce .  

Mitigation  m e asu re s  

Mit iga t ion measures shou ld include, but  not  limited to, the following pract ices and act ions: 

 Perform const ruct ion  act ivit ies with in  reasonable hours dur ing the day. Night -t ime 

act iva tes near  noise sensit ive a reas, such  as resident ia l buildings, should not  be a llowed.  

 Keep equipment  in  good working order  and where appropr ia te fit t ed with  silencers  that  

should a lso be kept  in  good working order .  

 Run equipment  only when necessary; 

 Posit ion  the noise sources in  a  concea led area  with  respect  to acoust ic receptors, 

consistent  with the needs of the const ruct ion sit e. 

 Implement  an  effect ive Gr ievance Redress Mechanism (GRM) to a llow nearby 

communit ies to compla in  about  any noise impact s. 

5.1.3 Impacts on water resources 

Im pacts   

The potent ia l impacts on  the water  environment  der ived from the NBB const ruct ion  act ivit ies 

a re presented in th is sect ion  with  par t icu lar  reference to: 

 Im pacts  re lated  to  Water Con su m ption   

During const ruct ion  phase, water  will be needed for  domest ic and p otable use of the staff 

(est imated at  60 l/d per  worker), for  soil water ing and spraying to suppress dust  and to clean 

the equipment  and the work site offices. The water  used for  domest ic purposes a re provided 
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by licensed service providers via  t rucks. The source of th is water  is via  the loca l water  

network in  loca t ions ident ified by the municipa lity. Normally, the same source of water  is 

used for  spraying and equipment  cleaning.  Dr inking water  is provided as pur ified bot t led 

water . 

Signage for  water  conser va t ion  will be placed on  sit e to encourage workers to conserve water  

consumpt ion .  

 Im pacts  re lated  to  Grou n d Water   

The const ruct ion  sit es will be equipped with  worker /engineer 's caravans tha t  will be having 

lava tory facilit ies (toilets and sinks). Improper  wastewater  disposa l on  soils may percola te to 

ground water  and thus causes contaminat ion of subsur face/ground water  t able. 

Contaminated wastewater  by engine oils or  lubr icant  after  washing of equipment  or  b y 

accidenta l spills may percola te to the soil thus pollu t ing the ground waters and affect ing its 

ecosystem. 

 Im pacts  re lated  to  S u rface  Water   

Contaminated wastewater  by engine oils or  lubr icant  may a lso find it s way to the r iver  

st ream thus pollu t ing its waters and affect ing it s ecosystem. 

If the damaged concrete blocks, current ly immersed in  the r iver  st ream, a re broken in to 

small pieces to be able to lift  them out  of the r iver , the genera ted dust  will fa ll in to the water  

st ream and will increase the suspended solids which  will in  turn  a ffect  the surface water  

qua lity.  However , the removal of the remaining debr is will reduce the r isk of floods . 

In  addit ion, improper  disposa l of any liquid or  solid wastes into the r iver  may pollu te its 

waters or  block the water  flow. 

If wastewater  collected from construct ion  sit e is discharged in to the water  st ream, it  will 

cause pollut ion  to the r iver  sur face water . 

Erosion  and runoff due to precipitat ion  is considered of low impact  due to the low ra te of 

precipita t ion  and ra infall.  

Mater ial storage areas should be well isola ted from storm water  to prevent  the 

contaminat ion of the runoff 

Const ruct ion  vehicles and machinery shall be washed only in  designated areas where runoff 

will not  pollute natura l water  bodies  

 The overa ll impact  rela ted to surface water  is t emporary and reversible and is considered 

negligible because the quant it ies of water  involved are relat ively  small, and they will be 

required over  a  shor t  per iod of t ime. However , a lthough the rehabilit a t ion act ivit ies a re 

t emporary, the pollut ion  of the r iver  water  and underground water  is assessed to be of 

m e dium  s ign ifican ce .  

Mitigation  m e asu re s  

Mit iga t ion measures should include, but  not  limited to, the following pract ices and act ions: 
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 Remove damaged sect ions of the br idge which  are immersed in  the r iver  carefu lly without  

pollu t ing the r iver  water . 

 In  case of big volumes of the damaged sect ions which  need to be broken in to smaller  size 

blocks, use geotext ile meshes or  other  su itable means to prevent  the dispersion  of cement  

dust  in to the water  st ream. 

 Monitor  the water  qua lity in  specific loca t ions upst ream and downstream of the sit e to 

ensure tha t  water  qua lity is not  adversely a ffected. 

 Make sure wastewater  from the worker  rest  areas or  const ruct ion  offices is contained in 

solid bot tom conta iners and removed regular ly from site by means of author ized 

cont ractors. The wastewater  should be disposed in  wastewat er  t rea tment  plants as 

determined by the municipa lity. 

 Using sept ic t anks on  sit e, the engineer ing drawings of these tanks should be presented to 

the Resident  Engineer  for  approval. 

 Insta ll and mainta in  a  proper  workshop to mainta in  the engines (change lubr icant  or  

refuel) and a  shelter  ensure conta inment  of any fuel or  oil spills. 

 Str ict ly forbid disposa l of solid wastes in  the r iver . 

 Use of pa int s or  chemica ls should be done away fr om the r iver . However , if non -avoidable, 

excessive precaut ions should be under taken to avoid spillages into the r iver  water .  

 The cont ractor  sha ll present  accidents and spill response and cleanup plan  to the resident  

Engineer  for  approval pr ior  to const ruct ion  works act ivit ies . 

 The cont ractor  to submit  to the Resident  Engineer  for  approval a  comprehensive 

emergency plan  including a ll the needed steps and procedures in  order  to have a  good 

confinement  of any emergency situa t ion rela ted to accidents and spilla ges.  

 Isola te ma ter ia l storage areas to prevent  the contaminat ion  of the runoff 

 Wash construct ion  vehicles and machinery only in  designated areas where runoff will not  

pollu te na tural water  bodies 

5.1.4 Impacts on soil 

Im pacts   

The removal of vegeta t ion  and la rge-sca le excavat ion  act ivit ies for  the const ruct ion  may 

increase of soil erosion. However , there a ren 't  any vegeta t ion  in  the Project 's s it e hence impact  

rela ted to soil erosion  is insignificant . Furthermore, t he const ruct ion  act ivit ies will not  cau se 

changes in geomorphologic landforms and sit e set t ing. 

Improper  disposa l of solid or  liquid wastes may pollu te the sur rounding soils. Accidenta l oil and 

fuel spills may also result  in  contaminat ing soils.  

Due to the temporary and limited rehabilita t ion  act ivit ies, soil contaminat ion  impacts are 

assessed to be of low  s ign ifican ce . 

Mitigation  m e asu re s  
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Mit iga t ion measures should include, but  not  limited to, the following pract ices and act ions: 

 Use appropr iate and enclosed conta iners for  hazardous waste storage. Do not  place 

hazardous waste direct ly on  soils.  

 Prevent  soil contaminat ion  by oil/grease spills, leakages or  releases . All manipula t ions of 

oil der iva t ives in  the process of construct ion  and provision  of the fuel to the machines 

should be performed with  maximum care; leak proof conta iners should be used for  storage 

and t ransporta t ion  of oil/grease and wash off from the oil/grease handling area  sha ll be 

dra ined through dra ins and t rea ted appropr iately before disposal; 

 Collect  const ruct ion  waste and debr is on  a  regular  basis and dispose  them of at  

designated landfills; 

 Use author ized quar r ies  only when  purchasing soil to be used for  embankment , padding, 

bedding, backfilling during const ruct ion;   

 Do not  operate equipment  and vehicles outside the designated work areas and roads.  

 The cont ractor  sha ll present  accidents and spill response and cleanup plan  to the resident  

Engineer  for  approval pr ior  to const ruct ion  works act ivit ies . 

5.1.5 Solid and hazardous wastes 

Im pacts   

The present  sect ion  discusses the potent ia l environmenta l and socia l impact s of waste 

associa ted with  the Project  construct ion  phase throughout  the stages of the waste management  

process, dur ing temporary storage on  the sit e area  and a t  the disposa l of wastes. 

The construct ion  phase will be carr ied out  through different  act ivit ies as civil, mechanica l, 

piping elect r ical, etc. which  in  turn  will generate volumes of waste with  typology character ist ic 

of the nature of each act ivity.  

In  genera l, waste genera ted dur ing const ruct ion  phase sha ll be divided in to: 

 Const ruct ion waste; 

 Municipal solid waste; 

 Other  waste rela ted to the maintenance act ivit ies of machines. 

Solid const ruct ion  waste typica lly includes concrete, asphalt , wood, plast ic, glass, meta ls and 

other  composite mater ia ls.   

Hazardous waste potent ia lly generated dur ing const ruct ion  act ivit ies includes empty 

pa in t s/chemica l conta iners, equipment  ba t ter ies, and t rash  such  as oil contaminated mater ia l, 

and similar .  Removed asphalt  will a lso be considered as hazardous wastes. 

The quant it ies of solid and hazardous wastes a re expected to be modera te but  due to the 

weaknesses in  the capacity of the loca l au thor it ies in  managing solid and hazardous wastes and 

lack of waste management  facilit ies, the impacts of sol id and hazardous wastes a re assessed to 

be of m e dium  s ign ifican ce . 

Mitigation  m e asu re s  
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 Minimize waste genera t ion  on  site. 

 Develop simple waste management  plan  for  specific waste st reams. 

 Collect  and t ranspor t  genera l waste to disposa l sit es approved by the loca l municipa lity  

 Where realist ic, collect  food wastes, consider ing hea lth  and hygiene issues, for  disposal 

off-sit e through licensed contractors. 

 Locate waste containers a t  each  worksite. 

 Collect  chemical wastes in  200 lit er  drums (or  similar  sea led  conta iner ), appropr ia tely 

labeled, for  safe t ranspor t  to an  approved chemica l waste depot  or  collect ion  by a  liquid 

waste t rea tment  service. 

 Conduct  storage, t ranspor t  and handling of a ll chemica ls in  accordance with  a ll legislat ive 

requirements, through licensed cont ractors and in  coordina t ion with  the loca l au thor ity. 

 Store a ll hazardous wastes appropr iately in bounded areas and clear ly ident ify them as 

“hazardous”. 

 Transpor t  and dispose of hazardous wastes through licensed cont ractors and in  close 

coordinat ion  with  the relevant  loca l author ity and in  compliance with  the legal 

requirements and inst ruct ions of the coordinat ion  with  the as Minist ry of Science and 

Technology (MOST). 

 Manage hazardous liquids, such  as solvents, rust  proofing agents and pr imer  in 

accordance with  the requirements of relevant  legisla t ion and indust ry standards.  

 Prepare a  hazardous mater ia ls inventory for  the const ruct ion per iod. 

 Expla in  to workers and make the Mater ia l Safety Data  Sheets (MSDS) for  hazardous 

mater ials ava ilable on -site dur ing const ruct ion   

 Collect  hydrocarbon wastes, including lube oils, for  safe t ransport  off-site and potent ial 

reuse, recycling, t ranspor t  or  disposal a t  approved locat ions. 

 The cont ractor  sha ll present  accidents and spill response and cleanup plan  of hazardous 

water  to the resident  Engineer  for  approval pr ior  to construct ion  works act ivit ies . 

 Repor t  accidents due to the hazardous waste dispersion response to resident  Engineer  

5.1.6 Flora & Fauna 

Except  for  agr icu ltura l crops, fru it  t rees and farmland animals, there is no observed wild life or  

significant  natura lly grown plants or  flora  species due to the human act ivit ies and presence in 

the a rea . 

No rare or  endangered species were ident ified with in or  nearby the project  site.  

5.1.7 Topography and landforms  

The loca l topography will not  be a ltered by the project  act ivit ies  
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5.1.8 Impacts on local traffic  

Im pacts   

The rehabilit a t ion of the br idge will require the blockage of the t raffic over  th is br idge. This 

will resu lt  in  increasing t ra ffic levels in  other  loca t ions which  will be used as alternat ive routes.  

Therefore, it  is expected tha t  a ir  pollu t ion  and noise levels will increase in  the a lternat ive 

routes. In  addit ion, an  incr ease in  the t ravel t ime due to the t raffic diversion  may occur  which  

may result  in  increased t ransporta t ion costs of goods and passengers. In  addit ion , disturbance 

and inconvenience to the loca l popula t ion  may result  due to the route diversion.  

The route diversion will be temporary unt il the rehabilit a t ion  act ivit ies a re completed. Also the 

a lterna t ive route which  is selected to be an a lterna t ive for  th is br idge is not  fa r  from the 

exist ing br idge. Fur thermore, the suggest ive route diversion  will not  be close to any farmlands, 

or  passing through any pr iva te t er r itor ies, therefore the overa ll impact s of the rehabilit a t ion  

act ivit ies on  the loca l t ra ffic is expected to be of low  s ign ifican ce . 

Mitigation  m e asu re s   

Since it  is unavoidable to stop t ra ffic on  the br idge dur ing rehabilit a t ion  works, the following 

measures can be taken to mit iga te the negat ive impacts of the route diversion: 

 Provide informat ion, through appropria te signage, to the br idge users to use the 

a lterna t ive route; 

 Upgrade the a lterna t ive route to be able to receive the addit iona l number  of vehicles. 

In  order  to minimize a ir  and noise impacts associa ted with  t ra ffic genera ted by the project ’s 

machinery and equipment , the following measures must  be implemented: 

 Where pract icable, t ruck deliver ies must  be rest r icted to dayt ime working hours. 

 Dangerous goods must  be t ranspor ted a long routes preferred for  dangerous goods,  

 Clear  t ra ffic signs and signs signals must  be insta lled on -site to provide for  safe t raffic. 

5.1.8 Health and Safety 

Im pacts  

Dur ing the rehabilit a t ion  phase of the project , there a re r isks to human hea lth   

Potent ia l hazards for  workers in  const ruct ion  include: 

 Falls (from heights); 

 Trench collapse; 

 Scaffold collapse; 

 Elect r ic shock and arc flash /arc blast ; 

 Failure to use proper  personal protect ive equipment; and 

 Repet it ive mot ion in jur ies. 

The above r isks a re considered of h igh  importance and need appropr iate mit iga t ion  measures. 

As for  the emission of pollu tants  in the a ir , the potent ia l impact  of rehabilit a t ion act ivit ies was 
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found to be  low . If compared to the regulat ion  limits, the expected concent rat ions of the 

var ious pollutants  tha t  could be genera ted from the sit e, a re not  expected to overcome the 

limits overcoming has occur red.  

Similar ly, the levels of noise that  a re expected from the sit e works a re expected to be within 

acceptable limit s and the impact  is expected to be  low . 

There a re no r isks or  impacts related to workers’ accommodat ion, public hea lth /communicable 

disease, or  working a t  heights tha t  a re expected as a ll the needed logist ics for  the proper  and 

hea lthy working environment  will be provided by the cont ractor  on -site. 

Mitigation  m e asu re s  

In  order  to minimize these r isks , the following mit iga t ion  measures a re proposed: 

 Limit  speed of const ruct ion  vehicles and provide road signage for  dr ivers and local 

community. 

 Employ qualified personnel for  the use of const ruct ion  equipment , and t ra in  them for  

hea lth  and safety rela ted issues. 

 Supply personal protect ion  equipment  such  as eyeglasses, gloves, hard heads and safety 

belt s and cont inuously monitor  their  use by a ll workers, technicians, engineers and site 

visitors. 

 Comply with in terna t ional standards for  good const ruct ion pract ices; 

 Adhere to loca l and in terna t ional guidance and codes of pract ice on  Environmenta l 

Health  and Safety (EHS) management  dur ing construct ion  including management , 

supervision, monitor ing and record-keeping; 

 Implement  EHS procedures as a  condit ion  of contract  with  cont ractors and their  sub -

cont ractors; 

 Clear ly define the EHS roles and responsibilit ies of the companies involved in 

construct ion  and to individual sta ff (including the nominat ion  of EHS supervisors dur ing 

construct ion  and an EHS coordinator  dur ing opera t ion); 

 In  the Pre-const ruct ion  phase, assess the EHS r isks and hazards associa ted with 

construct ion  and operat ion , including considera t ion  of loca l cultura l a t t itudes, educa t ion 

level of workforce and loca l work pract ices; 

 Provide appropr ia te t ra in ing on  EHS issues for  a ll const ruct ion  and opera t ion  wor kers, 

including in it ia l induct ion  and regular  refresher  t ra in ing, t aking in to account  local 

cu ltura l issues; 

 Provide health  and safety informat ion; 

 Regular ly inspect , review and record EHS performance;  

 Put t ing on  a  safety harness and connect ing it , via  an  energy-absorbing lanyard, to a  

suitable anchor  poin t  for  sta ff working at  the sides of the br idges” 

 Provide a  comprehensive Health  and Safety Manual for  approval by the Engineer  and 

implementat ion  by a ll workers and engineers. 
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 Mainta in standard of housekeeping a t  a ll t imes. 

 Prepare an  emergency plan  tha t  covers a ll the potent ia l r isks that  may result  from 

different  civil work act ivit ies. Such  plan  must  dea l with the following it ems: 

 Repor t ing on  accidents 

 Treat  minor  in jur ies on  sit e using a  first  a id procedure 

 Train  the workers on safety  

 Equip fuel and oil changing shelter s with  necessary firefight ing and safety 

equipment . 

Specific hea lth and safety mit iga t ion measures include: 

1. Scaffolding 

 Scaffold must  be sound, r igid and sufficient  to car ry its own weight  plus four  

t imes the maximum intended load without  set t ling or  displacement . It  must  be 

erected on solid foot ing. 

 Unstable object s, such as barrels, boxes, loose br icks or  concrete blocks must  not  

be used to suppor t  scaffolds or  planks. 

 Scaffold must  not  be erected, moved, dismant led or  a ltered except  under  the 

supervision of a  competent  person. 

 Scaffold must  be equipped with guardra ils, midra ils and toeboards.  

 Scaffold accessor ies such  as braces, brackets, t russes, screw legs or  ladders that  

a re damaged or  weakened from any cause must  be immedia tely repa ired or  

replaced. 

 Scaffold plat forms must  be t ight ly planked with scaffold plank grade mater ia l or  

equiva lent . 

 A "competent  person" must  inspect  the scaffolding and, a t  designated in terva ls, 

reinspect  it . 

 Rigging on  suspension scaffolds must  be inspected by a  competent  person before 

each  sh ift  and after  any occur rence that  could affect  st ructural in tegr ity to 

ensure tha t  a ll connect ions are t ight  and tha t  no damage to the r igging has 

occur red since it s last  use. 

 Synthet ic and na tura l rope used in  suspension  scaffolding must  be protected 

from hea t -producing sources. 

 Employees must  be inst ructed about  the hazards of using diagonal braces as fa ll 

protect ion. 

 Scaffold can be accessed by using ladders and sta irwells. 

 Scaffolds must  be a t  least  10 feet  from elect r ic power  lines a t  a ll t imes.  

 

2. Fall protect ion   

 Consider  using aer ia l lift s or  eleva ted pla t forms to provide safer  eleva ted 

working sur faces; 

 Erect  guardra il systems with  toeboards and warning lines or  insta ll cont rol line 

systems to protect  workers near  the edges of floors and roofs; 

 Cover  floor  holes; and/or  
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 Use safety net  systems or  personal fa ll ar rest  systems (body harnesses  

 

3. Elevated Sur faces 

 Signs are posted, when appropr ia te, showing the eleva ted  surface load capacity. 

 Surfaces eleva ted more than  48 inches above the floor  or  ground have standard 

guardra ils. 

 All eleva ted surfaces (beneath  which people or  machinery could be exposed to 

fa lling objects) have standard 4-inch  toeboards. 

 A permanent  means of en t ry and exit  with handra ils is provided to eleva ted 

storage and work sur faces. 

 Mater ial is piled, stacked or  racked in a  way tha t  prevents it  from t ipping, 

fa lling, collapsing, rolling or  spreading. 

 

4. Ladders 

 Use the correct  ladder  for  the task. 

 Have a competent  person visua lly inspect  a  ladder  before use for  any defects such 

as: 

 Structura l damage, split /bent  side ra ils, broken or  missing rungs/steps/clea ts and 

missing or  damaged safety devices; 

 Grease, dir t  or  other  contaminants tha t  could cause slip s or  fa lls; 

 Paint  or  st ickers (except  warning labels) tha t  could h ide possible defect s  

 .  

 Make sure tha t  ladders a re long enough to safely reach the work area.  

 Mark or  t ag ("Do Not  Use") damaged or  defect ive ladders for  repa ir  or  

replacement , or  dest roy th em immedia tely. 

 Never  load ladders beyond the maximum in tended load or  beyond the 

manufacturer 's ra ted capacity. 

 Be sure the load ra t ing can  suppor t  the weight  of the user , including mater ia ls 

and tools. 

 Avoid using ladders with  meta llic components near  elect r ica l work and overhead 

power  lines. 

 

5. Head protect ion  

 Be sure that  workers wear  hard hat s where there is a  potent ia l for  object s fa lling 

from above, bumps to their  heads from fixed object s, or  accidenta l head contact  

with elect r ical hazards. 

6. Hazard communica t ion  

 A list  of hazardous substances used in  the workplace is mainta ined and readily 

ava ilable a t  the worksite. 

 There is a  wr it t en  hazard communica t ion  program addressing Mater ia l Safety 

Data Sheets (MSDS), labeling and employee t rain ing. 
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 Each container  of a  hazardous substance (va ts, bot t les, storage tanks) is labeled 

with product  ident ity and a  hazard warning(s) (communicat ing the specific 

hea lth  hazards and physica l hazards). 

 Mater ial Safety Data  Sheets a re readily ava ilable a t  a ll t imes for  each  hazardous 

substance used. 

 There is an effect ive employee t ra in ing program for  hazardous substances.  

 

7. Crane Safety 

 Cranes and der r icks a re rest r icted from opera t ing within  10 feet  of any elect r ica l 

power  line. 

 The upper  rota t ing st ructure support ing the boom and mater ia ls being handled is 

provided with an  elect r ica l ground while working near  energized t ransmit ter  

towers. 

 Rated load capacit ies, opera t ing speed and inst ruct ions are posted and visible to 

the opera tor . 

 Cranes are equipped with  a  load char t . 

 The opera tor  understands and uses the load char t . 

 The opera tor  can determine the angle and length  of the crane boom a t  a ll t imes.  

 Crane machinery and other  r igging equipment  is inspected da ily pr ior  to use to 

make sure tha t  it  is in  good condit ion . 

 Accessible a reas with in the crane's swing radius a re barr icaded. 

 Tag lines a re used to prevent  dangerous swing or  spin of mater ia ls when ra ised 

or  lowered by a  crane or  derr ick. 

 Illust ra t ions of hand signals to crane and derr ick operators a re posted on  the job 

sit e. 

 The signal person uses cor rect  signa ls for  the crane opera tor  to follow. 

 Crane outr iggers a re extended when required. 

 Crane plat forms and walkways have ant iskid sur faces. 

 Broken, worn or  damaged wire rope is removed from service. 

 Guardra ils, hand holds and steps are provided for  safe and easy access to and 

from a ll a reas of the crane. 

 Load test ing repor ts/cer t ificat ions a re ava ilable. 

 Tower crane mast  bolt s a re proper ly torqued to the manufacturer 's specifica t ions.  

 Over load limits are t ested and cor rect ly set . 

 The maximum acceptable load and the last  t est  resu lts a re posted on the crane.  

 In it ia l and annual inspect ions of a ll hoist ing and r igging equipment  are 

per formed and repor t s a re mainta ined. 

 Only proper ly t ra ined and qualified opera tors are a llowed t o work with hoist ing 

and r igging equipment . 

8. Forklifts 

 Forklift  t ruck opera tors a re competent  to operate these vehicles safely as 

demonst rated by their  successfu l complet ion of t ra in ing and eva luat ion.  

 No employee under  18 years old is a llowed to opera te a  forklift . 

 Forklifts a re inspected da ily for  proper  condit ion  of brakes, horns, steer ing, forks 

and t ires. 
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 Powered indust r ia l t rucks (forklift s) meet  the design  and construct ion  

requirements established in American  Nat ional Standards Inst itute (ANSI) for  

Powered Indust r ia l Trucks, Par t  II ANSI B56.1-1969. 

 Writ ten approval from the t ruck manufacturer  is obta ined for  any modifica t ion  or  

addit ions which  affect  capacity and safe operat ion  of the vehicle. 

 Capacity, opera t ion and maintenance inst ruct ion  pla tes, t a gs or  deca ls a re 

changed to indica te any modifica t ions or  addit ions to the vehicle. 

 Bat tery charging is conducted in a reas specifica lly designated for  tha t  purpose.  

 Mater ial handling equipment  is provided for  handling ba t ter ies, including 

conveyors, overhead hoist s or  equiva lent  devices. 

 Reinsta lled bat ter ies a re proper ly posit ioned and secured in the t ruck.  

 Smoking is prohibited in  ba t tery charging areas. 

 Precaut ions are t aken to prevent  open flames, sparks or  elect r ic a rcs in  ba t tery 

charging areas. 

 Refresher  t ra in ing is provided and an eva lua t ion  is conducted whenever  a  forklift  

opera tor  has been  observed opera t ing the vehicle in  an unsafe manner  and when 

an  opera tor  is assigned to dr ive a  different  type of t ruck. 

 Load and forks a re fu lly lowered, controls neutra lized, power shut  off and brakes 

set  when a  powered indust r ia l t ruck is left  unat tended. 

 There is sufficient  headroom for  the forklift  and opera tor  under  overhead 

insta lla t ions, lights, pipes, spr inkler  systems, etc. 

 Overhead guards a re in place to protect  the opera tor  aga inst  fa lling object s. 

 Trucks a re operated a t  a  safe speed. 

 All loads are kept  stable, sa fely a r ranged and fit  with in the ra ted capacity of the 

t ruck. 

 Unsafe and defect ive t rucks a re removed from service. 

 

9. Elect r ical Safety 

 Work on new and exist ing energized (hot ) electr ica l circuit s is prohibited unt il a ll 

power  is shut  off and grounds are a t tached. 

 An effect ive Lockout /Tagout  system is in  place. 

 Frayed, damaged or  worn  elect r ica l cords or  cables are promptly replaced. 

 All extension  cords have grounding prongs. 

 Protect  flexible cords and cables from damage. Sharp corners and project ions 

should be avoided. 

 Use extension  cord sets used with  por table elect r ic tools and appliances tha t  are 

the three-wire type and designed for  hard or  ext ra -hard service. (Look for  some of 

the following let ter s impr in ted on the casing: S, ST, SO, STO.) 

 All elect r ical tools and equipment  a re mainta ined in safe condit ion and checked 

regular ly for  defects and taken out  of service if a  defect  is found. 

 Do not  bypass any protect ive system or  device designed to protect  employees 

from contact  with elect r ica l energy. 

 Overhead elect r ica l power  lines are loca ted and ident ified. 

 Ensure tha t  ladders, scaffolds, equipment  or  mater ia ls never  come with in  10 feet  

of elect r ica l power lines. 
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 All elect r ical tools must  be proper ly grounded unless they are of the double 

insula ted type. 

 Mult iple plug adapters a re prohibited. 

Deta ils on the above measures should be included in  the H&S manual to be presented by the 

Cont ractor  and approved by the Engineer . 

5.1.9 Socio – Economic Impacts 

It  is expected tha t  the loca l community members overwhelmingly suppor t  the br idge 

rehabilit a t ion  because of its potent ia lly very significant  cont r ibut ion to local t ranspor tat ion, 

market ing of loca l produce, and st imula t ion  of loca l business opportunit ies from new passing 

t ra ffic.  

On the shor t  t erm, dur ing the rehabilit a t ion phase, the Project  will genera te new employment  

opportunit ies for  local community residents.  These will be for  both  skilled and unskilled 

workers. It  is agreed tha t , for  both  work categor ies, first  preference will be given  to local 

residents.  

Anyway, in  case any impact  was not  ident ified by the present  assessment , the loca l community 

will be able to communica te compla int s through a  Gr ievance Redress Mechanism (GRM) which 

will be developed by the project  and will be easily accessible  (see Annex 1).  

5.1.10 Land Acquisition 

It  is not  ant icipa ted that  involuntary land acquisit ion will be required. There will be no need to 

expropria te or  ren t  any land. The exist ing sta te land area  can  be used by the cont ractor  and 

can  accommodate h is facilit ies and construct ion  sit e offices can  be placed in the buffer  zone of 

the roads sur rounding the br idge and current ly unoccupied. 

5.1.11 Summary of Impacts 

Based on  the above sect ion , the following table presents a  summary of the impacts  of the works 

on  the environment  dur ing operat iona l and their  relevant  impact s 

Table  8: Sum m ary of Im pact Asse ssm e nt Matrix  – D uring  Construction  / Re habilita tion  

No. Environm e ntal Re ce ptor Im pact S ign ificance  

1 Air  Qua lity Low 

2 Noise Low 

3 Water  Resources  Medium 

4 Soil Low 

5 Solid and hazardous wastes Medium 

6 Flora  & Fauna  Insignifican t  

7 Topography and landforms Insignifican t  
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8 Impacts on  loca l t ra ffic Medium 

9 Health  and Safety High  

10 Socio-Economic impacts Medium 

11 Land Insignifican t  

5.2 Opera t ional Phase 

5.2.1 Air Quality 

Im pacts  

When the r ehabilita t ion  works are completed, t he br idge will enter  in  opera t ion  and the t raffic is 

expected to increase and the a ir  emissions from vehicles. It  is important  to ment ion  tha t  the 

increase in velocity will however  reduce the a ir  emissions . 

Mitigation  m e asu re s  

Dur ing the license issuance or  renewal process of vehicles, t ra ffic author it ies should ensure 

tha t  a ll vehicle engines a re in good condit ions. 

5.2.2 Noise 

Im pacts  

The operat ion  of the br idge after  rehabilit a t ion  will increase the t raffic volume which  in  turn  

will increase noise levels from vehicles. 

Mitigation  m e asu re s  

 During the license issuance or  renewal process of vehicles, t raffic au thor it ies should 

ensure tha t  a ll vehicle engines a re in good condit ions.  

 Reduce speed limit s especia lly near  resident ia l buildings. 

 Limit  t rucks movement  especia lly a t  n ight  in  coordinat ion  with  the loca l t ra ffic 

au thor it ies. 

5.2.3 Water resources 

During ra iny seasons, runoff water  contaminated with oil and grease may cause pollu t ion  of the 

r iver . Since maintenance of broken vehicles on  the br idge is unlikely, the genera t ion of 

pollu t ion unless in the case of ext reme emergency such  as oil spills from tankers would be 

minimal 

However , the insta lled dra in s (conduits and pipes) for  run-off water  should be regular ly cleaned 

especia lly pr ior  to and dur ing the ra iny season. 

5.2.4 Soil 

There a re no impacts expected on soil dur ing opera t ion. 
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5.2.5 Solid and hazardous wastes 

Im pacts  

Dur ing the opera t iona l per iod, some lit t er ing and waste genera t ion  result ing  from the repair  

act ivit ies will occur .  Lit t er ing may occur  due to wind act ion. 

Mitigation  m e asu re s  

Collect  solid waste and dispose it  using municipa l t rucks and vehicles. 

5.2.6 Flora & Fauna 

There a re no impacts expected on flora or  fauna dur ing opera t ion. 

5.2.7 Topography and landforms  

The loca l topography will not  be a ltered by the project  opera t ion . 

5.2.8 Impacts on local traffic  

It  is expected tha t  the loca l t raffic condit ions will significant ly improve due to the operat ion  of 

the br idge. 

5.2.9 Health and Safety 

Im pacts  

Road accidents may result  due to the opera t ion of the br idge and increased t raffic volume.  

Mitigation  m e asu re s  

 Limit  the speed and place road signs to prevent  or  minimize the road accidents. 

 Provide light ing of the br idge to reduce the probability of road accidents.  

5.2.10 Socio-Economic impacts 

During the operat ional per iod, the project  is expected to result  in  posit ive socio-economic 

outcomes for  the loca l communit ies. However , the  GRM will be kept  in  cont inued operat ion  for  

one year  after  complet ion  of works and will help address the complain ts of the loca l community 

through an  accessible, fa ir  and t ransparent  means of repor t ing any emerging adverse impacts, 

and a  means of obta in ing mit igat ion . 
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6. ENVIRONMENTAL AND SOCIAL MANAGEMENT P LAN 

6.1 Responsibilit ies for  implementat ion  of mit iga t ion  measures 

In  th is sect ion, the ident ified mit iga t ion  measures will be summar ized. The responsibility for  

implementat ion  of the mit iga t ion  measures will be most ly upon the cont ractor . However , the 

supervision  and assurance tha t  the mit iga t ion  measures a re implemented will be the 

responsibility of the Resident  Engineer  who represents the RBD as the Project  Owner .  

The Resident  Engineer  will be assisted by a  t eam of environmenta l and socia l officers who will 

be responsible for  supervising the da ily act ivit ies of the con t ractor  and will repor t  non -

compliances to the Resident  Engineer  in  order  to t ake necessary act ions towards the contractor . 

Regular  supervision  site visit s will a lso be conducted by the RBD PMT environmenta l/socia l 

officer  in  associa t ion  with  a  qualified environmenta l and socia l consultant  who will provide 

technica l advice in  case there is a  need to modify or  add new mit iga t ion  measures as work 

necessitates. 

6.2 Cost  of mit iga t ion measures 

The costs of mit iga t ion  measures a re est imated based on  the average market  ra tes for  similar  

act ivit ies in  Iraq and can  be used as indicat ive costs. It  is the sole responsibility of the 

cont ractor  to est imate the costs associa ted with  the recommended mit iga t ion  measures based 

on  h is work exper ience. The est imated cost  of t he mit iga t ion measures is 30,000 US$. 

6.3 ESMP 

The following tables summar ize the mit iga t ion measures which  are required to be under taken 

to avoid any negat ive impacts on  the environment . Responsibilit ies and est imated costs a re a lso 

presented. 



 

North  Baghdad Bridge  Site  Spe c ific  ESIA         33 

 

 

Table  9: Mitigation  Me asure s  for North  Baghdad Bridge  Re habilita tion  P hase . 

Re ce ptor Mitigation  Me asure s  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

1 
Air 

quality  

 Open mater ia ls storage piles should be wa tered to increa se of the moisture level thus reducing 

dust  levels; 

 Inact ive piles should be placed in  enclosure or  covered to r educe wind erosion ;  

 Loads in  a ll t rucks t ranspor t ing dust -genera t ing mater ia ls have to be sprayed with  wa ter  to 

suppress dust , a s well a s wheels of veh icles moving inside and ou tside of th e const ruct ion -site; 

and  

 Signs and speed reduct ion  bumps should be insta lled for  veh icles approaching the site and near 

residen t ia l buildings and fa rmlands to reduce their  speed below 40 km/hr . On site, speed should 

not  exceed 20 km/hr . 

Cont ractor  
Residen t  

engineer  
3,000 

- Engines of veh icles and other  machinery sha ll be kept  tu rned on  on ly  if necessa ry, avoiding any 

unnecessa ry emission ; 

- Machines and equipment  should be per iodica lly checked and main ta ined to ensure their  good 

working condit ion ; 

- All equipment  and machines must  be main ta ined and tested for  compliance with  standards and 

technica l regula t ions for  the prot ect ion  of th e environment  and have appropr ia te cer t ifica t ions;  

- Act ivit ies should be ca rr ied ou t  using the min imum required number  of means a t  t he same 

t ime; and 

- Elect r ic small-sca le machines and technica l tools sha ll be used when  ava ilable and feasible; 

Cont ractor  
Residen t  

engineer  

Included in  

cont ractor  

cost  

2 Noise  

- Const ruct ion  act ivit ies a re to take place with in  reasonable hours dur ing the day.  

- Equipment  must  be kept  in  good working order  and where appropr ia te fit ted with  silencers 

which  a re kept  in  good working order .  

- Equipment  must  be run  on ly when  necessa ry;  

-  The noise sou rces should be placed in  a  con cea led a rea  with  respect  to acoust ic r eceptors, 

consisten t  with  the needs of t he const ruct ion  site..  

Cont ractor  
Residen t  

engineer  

Included in  

cont ractor  

cost  

- persona l protect ion  equipment  for  workers should be u sed of especia lly those who use jack 

hammers or  work near  noisy engines or  compressors  
Cont ractor  Residen t  

engineer  
2,000 

3 Wate r 
- Damaged sect ions of the br idge which  a re immersed in  the r iver  should be ca refu lly removed 

without  pollu t ing the r iver  wa ter . 

Cont ractor  Residen t  

engineer  

Included in  

cont ractor  
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Re ce ptor Mitigation  Me asure s  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

re source s  - Using sept ic tanks on  site, the engineer ing drawings of t hese tanks should be presen ted to the 

Residen t  Engineer  for  approva l. 

- No solid wastes a re to be th rown in to the r iver .  

- Pain ts or  chemica ls should be used away from the r iver  and soils. However , if non-avoidable, 

excessive precau t ions should be under taken  to avoid spillages in to the r iver  wa ter  and the 

ground water . 

- Mater ia l storage a reas should be well isola ted from storm water  t o prevent  the contamina t ion  of 

the runoff 

- Const ruct ion  veh icles and machinery sha ll be washed on ly in  designa ted a reas where runoff 

will not  pollu te na tura l wa ter  bodies  

cost  

- Wastewater  from the worker  rest  a reas or  const ruct ion  offices should be conta ined in  sept ic 

tank and should be removed regula r ly from site by means of au thor ized cont ractors  and 

disposed in  Al-Rustamiyah  wastewater  t r ea tment  plan t   which  is about  25Km from the site. 

Cont ractor  Residen t  

engineer  
8,000 

- In  case of the n eed to change engine oils or  r efuel some const ruct ion  equipment , a  proper  

main tenance workshop or  shelter  should be insta lled to ensure conta inment  of any fuel or  oil 

spills. 

Cont ractor  Residen t  

engineer  
3,000 

4 Soil 

- Contractor  t o presen t  acciden ts and spill response and cleanup plan  to the r esiden t  Engineer  for  

approva l pr ior  to const ruct ion  works act ivit ies. 

- Soil con tamina t ion  by oil/grease spills, leakages or  r eleases, a ll manipula t ions of oil der iva t ives 

in  the process of const ruct ion  a re to be prevent ed; 

- Provision  of the fuel to th e machines should be perform ed with  maximum care; 

- Leak proof conta iners should be used for  storage and t r anspor ta t ion  of oil/grease and wash  off 

from the oil/grease handling a rea  sha ll be dra ined th rough  dra ins and t rea te d appropr ia tely 

before disposa l 

- Const ruct ion  waste and debr is shall be collected on  a  regula r  basis and disposed of a t  

designa ted landfills; which  is about  30Km to the nor th  of t he project  a rea . 

- Only au thor ized quarr ies sha ll be used for  purchasing soil to be used for  embankment , padding, 

bedding, backfilling dur ing const ruct ion ; and  

- Opera t ion  of equipment  and veh icles ou tside the design a ted work a reas and roads. Must  be 

Contractor  Residen t  

engineer  

Included in  

cont ractor  

cost  
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Re ce ptor Mitigation  Me asure s  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

prohibited   

- No hazardous waste storage sha ll take place dir ect ly on  soils. Appropr ia te and enclosed 

conta iners should be u tilized and disposed of in  designa ted loca t ions  in  coopera t ion  with  MOST 

who in  charge for  hazard waste disposa l. 

Cont ractor  Residen t  

engineer  
1,000 

5 

Solid  and 

hazardous 

w aste s  

- Waste genera t ion  on  site sha ll be min imized 

- Simple waste management  plan  for  specific waste st reams must  be developed.  

- Genera l waste must  be collected and t ranspor ted to loca l council approved disposa l sites.  

- Food wastes must  be collected, where pract icable, consider ing hea lth  and hygiene issues, for  

disposa l off-site th rough  licensed cont ractors. 

- Waste conta iners must  be loca ted a t  each  worksite.  

- Chemica l wastes must  be collect ed in  200 liter  drums (or  simila r  sea led conta iner), 

appropr ia tely labeled, for  sa fe t ranspor t  to an  approved chemica l waste depot  or  collect ion  by a  

liquid waste t rea tment  service. 

- Storage, t ranspor t  and handling of a ll chemicals must  be conducted in  accordance with  a ll 

legisla t ive requirements, through  licensed cont ractors  and in  coordina t ion  with  the loca l 

au thor ity. 

- All hazardous wastes must  be appropr ia tely stored in  bounded a reas and should be clea r ly 

iden t ified as “hazardous”. 

- Transpor ta t ion  and disposa l of hazardous wastes should be done th rough  licensed cont ractors 

and in  close coordina t ion  with  the relevant  loca l au thor ity and in  compliance with  the lega l 

requirements and inst ruct ions of the coordina t ion  with  the as min ist ry of science and 

technology. 

- Hazardous liqu ids, such  as solven ts, rust  proofing agen ts and pr im er  must  be managed in 

accordance with  the requirements of relevant  legisla t ion  and indust ry standards.  

- A hazardous mater ia ls inventory for  the const ruct ion  per iod must  be prepared.  

- Mater ia l Safety Da ta  Sheets (MSDS) for  hazardous mater ia ls must  be ava ilable on-site dur ing 

const ruct ion  and made ava ilable and expla ined to worker s.  

- Hydrocarbon  wastes, including lube oils, must  be collect ed for  sa fe t ranspor t  off-site for  reuse, 

recycling, t ranspor t  or  disposa l a t  approved loca t ions. 

Cont ractor  

Residen t  

engineer  in  

coordina t ion  

with  the loca l 

au thor ity and 

min ist ry of 

science and 

technology 

regarding 

hazardous 

wastes 

6,000 

6 
Flora  & 

Fauna  

       Not  Applicable N/A 
N/A N/A 
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Re ce ptor Mitigation  Me asure s  Re sponsibility  Supe rvis ion  

Tota l 

Estim ate d 

Cost  in  US$ 

7 

Topograph

y & 

landform s  

       Not  Applicable 
N/A 

N/A N/A 
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Re ce ptor - Mitigation  Me asure s  
Re sponsibility  

Supe rvis ion  

Total 

Estim ate d 

Cost  in  

US$  

8 Traffic  

- Provide in format ion , th rough  appropr ia te signage, to the br idge users to use the a lterna t ive 

rou te; 

- Upgrade the a lterna t ive rou te to be able to r eceive the addit iona l number  of veh icles. 

- Clear  t ra ffic signs and signs signa ls must  be insta lled on -site to provide for  sa fe t ra ffic 

- Where pract icable, t ruck deliver ies must  be rest r ict ed to dayt ime working hours.  

- Dangerous goods must  be t ranspor ted a long rou tes prefer red for  dangerous goods, 

- Clear  t ra ffic signs and signs signa ls must  be insta lled on -site to provide for  sa fe t ra ffic. 

Cont ractor  in  

coordina t ion  

with  the 

Loca l Tra ffic 

Depar tment  

Residen t  

Engineer  
500 

  

- The speed of th e const ru ct ion  veh icles should be limited  

- Road signage for  dr ivers and loca l community should be provided. 

Contractor  

Loca l t ra ffic 

depar tment  & 

Residen t  

engineer  

1,000 

- Qualified personnel must  be employed for  the const ruct ion  equipment , and personnel must  be 

t ra ined for  hea lth  and sa fety issues. 

- Persona l prot ect ion  equipment  such  as eyeglasses, gloves, ha rd heads , sa fety belt s  and slip- 

resistan t  sa fety footwear   must  be supplied and cont inuously used by a ll workers, t ech nicians , 

engineers and site visitors. 

Cont ractor  Residen t  

engineer  
3,000 

 

 

 

 

 

9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

He alth  & 

Safe ty  

 

 

 

 

 

 

 

 

- The cont ractor  should comply with  in terna t iona l standards for  good const ruct ion  pract ices; 

- The cont ractor  should adhere to loca l and in terna t iona l gu idance and codes of pract ice on  

EHS management  dur ing const ruct ion ; especia lly as concerns m anagement , supervision , 

monitor ing and record-keeping; 

- EHS procedures shou ld be pa r t  of the condit ions of cont ract  with  cont ractors and their  sub -

cont ractors;  

- There should be a  clea r  defin it ion  of th e EHS roles an d responsibilit ies of the companies 

involved in  const ruct ion  and of individua l sta ff (including the EHS supervisors dur ing 

const ruct ion  and an  EHS coordina tor  dur ing opera t ion); 

- There should be a  pre-const ruct ion  assessment  of the EHS r isks a nd hazards associa ted with  

const ruct ion  and opera t ion , including considera t ion  of loca l cu ltu ra l a t t itudes, educa t ion  level 

of workforce and loca l work pract ices; 

- There should be a  regula r  inspect ion , review and recording of EHS performance;  

- Put t ing on  a  sa fety ha rness and connect ing it , via  an  en ergy-absorbing lanyard, to a  su itable 

anchor  poin t  for  sta ff working a t  the sides of the br idges  

- Presen t  deta iled H&S Manua l to be implemented  

Contractor  Residen t  

engineer  

Included in  

cont ractor  

cost  
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Re ce ptor - Mitigation  Me asure s  
Re sponsibility  

Supe rvis ion  

Total 

Estim ate d 

Cost  in  

US$  

 

 

 

 

 

 

9 

 

 

 

 

 

 

He alth  & 

Safe ty  

- Implement  H&S measures as deta iled in  Chapter  5 in  the ESIA. 

- A high  standard of housekeeping sha ll be main tained a t  a ll t imes. 

- Any acciden ts sha ll be repor t ed and t rea ted with in  site a s a  fir st  a id procedure.  

- Appropr ia te t ra in ing on  EHS issues for  a ll const ruct ion  and opera t ion  workers, including 

in it ia l induct ion  and regula r  refr esher  t ra in ing, taking in to account  loca l cu ltu ra l issue s 

should be provided 

- Fuel and oil changing shelters should be equipped with  necessa ry firefigh t ing and sa fety 

equipment  

- First  a id it ems should be ava ilable a ll t imes onsite and t ra ined sta ff on  emergency a ids should 

be iden t ified. 

Cont ractor  

Residen t  

engineer  in  

coordina t ion  

with  hea lth  

and sa fety 

officia ls. 

2,500 

10 
Handling  

Com plain ts  

- A compla in ts register  will be kept  on  site and th is will feed in to the GRM. Deta ils of 

compla in ts received will be incorpora ted in to th e audit s as pa r t  of the monitor ing process.  
Residen t  

Engineer  
RBD/PMT 

Included in  

cont ractor  

cost  

Total (re habilita tion  phase ) 30,000 
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Table  10: Mitigation  Me asure s  for North  Baghdad Bridge  Ope ration  P hase . 

Re ce ptor Mitigation  Me asure s  Re sponsibility  Supe rvis ion  

Tota l 

e stim ate d 

Cost in  US$  

1 Air quality  
During the license issuance or  renewal process of veh icles, t ra ffic au thor it ies should ensure 

tha t  a ll veh icle engines a re in  good condit ions.  
Tra ffic Depar tment  

Tra ffic 

Depar tment  

No addit iona l 

cost  

2 Noise  

During the license issuance or  renewal process of veh icles, t ra ffic au thor it ies should ensure 

tha t  a ll veh icle engines a re in  good condit ions.  

Speed limits should be reduced especia lly near  residen t ia l bu ildings.  

Limit  t rucks movement  especia lly a t  nigh t  in  coordina t ion  with  the loca l t ra ffic au thor it ies. 

Tra ffic Depar tment  
Tra ffic 

Depar tment  

No addit iona l 

cost  

3 
Wate r 

re source s  

Ensure tha t  any clogged dra ins a re regula r ly cleaned especia lly before and dur ing the ra iny 

season . 
RBD RBD 

With in  RBD 

budget  

4 Soil Not  applicable  Not  applicable Not  applicable Not  applicable 

5 

Solid  and 

hazardous 

w aste s  

During the opera t iona l per iod, some lit ter ing and waste genera t ion  r esu lt ing from the 

repa ir  act ivit ies will occur .  Lit ter ing may occur  due to win d act ion .   Loca l Author ity 

(Municipality) 

Loca l Author ity 

(Municipality) 

With in  

municipal 

budget  

6 Traffic  

Speed limits and road signs should be in  place to prevent  or  min imize the road acciden t s.  Tra ffic Depar tment  
Tra ffic 

Depar tment  
No cost  

The br idge must  be provided with  su itable post  ligh t ing a t  n igh t  to reduce th e probability of 

road acciden ts. 
RBD RBD 

With in  RBD 

budget  

7 
Flora  & 

Fauna  
Not  Applicable Not  Applicable Not  Applicable 

Not  

Applicable 

8 

Topography 

and 

landform s  

Not  Applicable Not  Applicable Not  Applicable 
Not  

Applicable 

9 Traffic  Improved t ra ffic condit ions  
Loca l Tra ffic 

Depar tment  

Residen t  

Engineer  
No Cost  

10 

Handling  

Com plains  

 

The cont inued opera t ion  of a  GRM for  on e year  following opening of the br idge for  use will 

ensure tha t  loca l community members have an  accessible, fa ir  and t ransparen t  means of 

repor t ing any emerging adverse impacts, and a  means of obta in ing mit iga t ion .  
RBD/PMT Loca l au thor it ies No cost  

Total cost US$ (Ope ration  phase ) No Cost  
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7. ENVIRONMENTAL AND SOCIAL MONITORING P LAN 

7.1 Environmenta l and Socia l Monitor ing  

In  order  to ensure fu ll compliance of the per formed act ivit ies to the environmenta l and social 

requirements, regular  monitor ing should be per formed.  

In  th is sect ion, the environmenta l and socia l monitor ing act ivit ies will be presented, the 

inst itut iona l responsibilit ies will be determined in  addit ion  to the necessary resources which 

need to be in  place to per form the monitor ing act ivit ies.  The object ives of the monitor ing are as 

follows: 

 To measure the compliance with the ESMP mit iga t ion  measures  

 To ver ify the results of the project ’s environmenta l and socia l impact  assessment  

 To study the t rend of const ruct ion  va lues of the parameters, which  have been  ident ified 

as cr it ica l. 

 To ensure that  a ll safety concepts were implemented proper ly dur ing the br idge 

opera t ion . 

 To ensure no harm is incur red by loca l communit ies from br idge opera t ion , including to 

land, product ive plants, infrast ructures, and livelihoods.   

To ensure the proper  implementat ion  of the environmenta l and social mit iga t ion  measures, an  

environmenta l and socia l monitor ing program has been  established for  the const ruct ion  phase  

as shown in the Table below.  
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Table  11: Monitoring  Activ it ie s  for North  Baghdad Bridge  Re habilita tion  P hase . 

Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  
Tota l 

e stim ate d 

Cost  in  US$ 

1 Air quality  

- Open mater ia l storage piles a re to be inspect ed  

- Visua l inspect ion  of veh icles and equipment  

opera t ing or  en ter ing the site  

- Invest iga te dust  compla in ts from workers and 

residen ts  

- Signs and speed reduct ion  bumps insta lled near 

the site and near  r esiden t ia l buildings and 

fa rmlands  

- Engines of veh icles and other  machinery 

per iodica lly checked and main ta ined  

 

- Measurements of exhaust  emissions (CO, SOx, 

NOx, PM10, PM2.5) 

 

- Visua l inspect ion  

- Visua l inspect ion  

 

- Recorded and 

documented compla in ts 

- Visua l inspect ion  

 

 

- Recoded sta tus of 

equipment  and veh icles 

on  site (excessive black 

or  white smoke) 

- Result s of exhaust  

emissions measurements  

- Daily 

- Daily 

 

- Daily visual 

inspect ion  

- Daily 

 

 

- Monthly 

measurements 

 

 

- Measurements 

month ly dur ing 

implementa t ion  

per iod. 

Engineer  PMT 12,000 

2 
Noise  

 

- Invest iga te noise compla in ts from workers and 

neighbor ing communit ies in  the a ffected 

loca t ions 

- Silencers checked and placement  of n oise 

sourced in  concea led a rea  

- Use of persona l protect ion  equipment  effect ive  

- Measure ambien t  noise near  sensit ive receptors 

(dB) 

- Measure ambien t  noise near  sensit ive receptors  

- Recorded and 

documented compla in ts 

 

- Visua l inspect ion  

 

- Visua l inspect ion  

- Recorded t ests resu lt s 

 

- Recorded  

 

- Weekly inspect ion  

of compla in ts 

 

- Weekly  

 

- Daily 

- Monthly noise 

measurement  

- In  case of compla in t  

 

Engineer  PMT 6,000 
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Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  
Tota l 

e stim ate d 

Cost  in  US$ 

3 Wate r 

re source s  

- Invest iga te implementa t ion  of mit iga t ion  

measures and o 

- Damaged immersed sect ions removed with  ca re  

- Invest iga te some wastewater  disposa l like DO 

- Insta ll lit ter  bins and make sure no wastes a re 

th rown in  the r iver  

- Insta lla t ion  of a  proper  main tenance shelt er  for  

pa in ts and chemica ls and observe any oil or  fuel 

spills.  

Site Invest iga t ion  repor t   Da ily Invest iga t ion  Engineer  PMT 12,000 

4 Soil 

- Monitor  the filling up machine with  oil 

- Monitor  the oil/grease conta iners and hazardous 

waste loca t ion  and disposa l 

- Monitor  the disposa l of waste and debr is 

- Assure the or igin  of purcha sed soil is from an 

au thor ized quarry 

- Forbid the opera t ion  of ma chinery ou tside the 

designa ted a rea  

- Observe any soil con tamina t ion  with  oil or  fuel 

- Observe any accumula t ion  of wastes  

Site Invest iga t ion  repor t  Month ly Engineer  PMT No cost  

5 

Solid  and 

hazardous 

w aste s  

- Maintain  records on  waste t ypes and quantit ies 

 

 

- Observe any wast e accumula t ion  in  un  approved 

loca t ions 

- Check tha t  the Mater ia l Safety Da ta  Sheets 

(MSDS) for  hazardous mater ia ls is ava ilable on -

site and expla ined to workers.  

- Waste management  

cont racts with  

au thor ized cont ractors 

- Waste delivery r eceipts 

from loca l au thor it ies. 

-  Site Invest iga t ion  repor t  

- Weekly 

 

 

- Weekly 

 

- Weekly 

 

Engineer  PMT No cost  

6 Flora  & Fauna  

- Record any observa t ion  about  wild an imals or  

plan ts on  site or  nearby and repor t  t o the 

Environmenta l Author ity 

Observa t ion  repor t   Upon occu rren ce Engineer  PMT No cost  
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Re ce ptor Monitoring  Activ itie s  Monitoring  Indicators  Fre que ncy  Re sponsibility  Supe rvis ion  
Tota l 

e stim ate d 

Cost  in  US$ 

7 
Topography 

and landform s  

- No monitor ing required  

Not  applicable 
Not  applicable Not  applicable Not  applicable 

Not  

applicable 

8 Traffic  

- Ensure speed limits and warn ing signs a re 

insta lled 

- Monitor  the upgrade the a lterna t ive rou te and 

the signs in forming the veh icles to use 

a lterna t ive rou tes . 

- Ensure dangerous goods a re t ranspor t ed a long 

selected  

Road signs a re insta lled. Ha lf annual Engineer  PMT No cost  

9 
He alth  and  

safe ty  

- Speed limit  and direct iona l signs insta lled 

- Personnel t ra ined for  hea lth  and sa fety issues  

- Ensure compliance of workers to Hea lth  and 

Safety requirem ents  and responsibilit ies 

assigned 

- EHS performance; r egula r ly inspected, r eviewed 

and recorded  

- Monitor  the good housekeeping 

- Maintain  log on  acciden ts  

- Firefigh t ing and sa fety equipment  regula r ly 

checked 

- First  a id kit  items regula r ly checked  

Accidents repor t  Weekly Engineer  PMT No cost  

10 
Handling  

Com plain ts  

- Ensure tha t  the GRM is effect ive and well 

communica ted 

Number  of compla in ts 

received, ana lyzed and 

responded to. 
Weekly Engineer  PMT No cost  

Total cost (Ope ration  phase )  30,000 
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7.2 ESMP Inst itu t iona l Arrangements 

In  order  to ensure fu ll compliance with  the environmenta l and socia l requirements which are 

descr ibed above, RBD PMT nominated a  consultant  to act  as the foca l poin t  for  environmental 

and socia l a ffa irs  a t  the cent ra l level. On the field level, RBD PMT nominated two engineers to 

act  as environmenta l and social officers. Those engineers will be t rained on  monitor ing and 

report ing of environmenta l and social impacts and how to fill the checklist  to be used during 

field visits before implementat ion  sta r t s.  RBD Resident  Engineer  will be the officia lly 

responsible staff member  for  ensur ing environmenta l and socia l compliance. S/He will be 

assisted by the designated environmenta l and socia l field officers.  

In  addit ion, a  qua lified consultant  is recru ited by the PMT to provide technica l assistance and 

capacity building to the environmenta l and socia l t eam both  at  the centra l level and a t  the field 

level. 

7.3 Repor t ing requirements 

To ensure tha t  the mit iga t ion  and monitor ing measures a re being carr ied out  effect ively with 

the required frequency, a  clear ly defined and regular  (monthly) repor t ing and response system 

must  be established. 

All inspect ion  and audit  report s of environmenta l performance should be stored in  the Audit  

and Inspect ion  Manager  (AIM) system. The AIM is an  elect ronic da tabase tha t  is used to 

enable cor rect ive act ions ident ified dur ing the inspect ion \ audit ing process t o be recorded, 

t racked and closed out . The informat ion  will be made ava ilable to the relevant  regula tory 

author it ies as required. In  addit ion  to the monitor ing and repor t ing requirements documented 

in  the relevant  sect ions of the ESMP, the following repor t ing regime will be implemented: 

 All incidents or  accidents dur ing the br idge rehabilit a t ion  should be repor ted immedia tely 

to relevant  author it ies. 

 All correct ive measures must  be discussed to ensure compliance with laws and regula t ions.  

 Repor ts for  personnel t ra in ing on  environmenta l issues or  emergency pract ices must  be 

produced. 

 Progress repor ts, environmenta l monitor ing repor t  and other  inspect ions repor ts must  be 

produced per iodica lly. 

 

The RBD PMT engineers will provide the Resident  Engineer  with  a  w eekly repor t  br iefing their  

observa t ions and recommendat ions for  act ion. Whereas the Resident  Engineer  sha ll prepare an 

environmenta l and socia l management  progress repor t  on  monthly basis to RBD PMT in  

Baghdad. The environmenta l and socia l consultant  will prepare a  monthly environmenta l and 

socia l supervision  repor t  a fter  conduct ing monthly sit e supervision  visit s.  RBD PMT shall 

prepare a  quar ter  environmenta l and socia l progress repor t  which  will be submit ted to the WB 

for  review and disclosure. 
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7.4 Capacity Development  and Resources Requirements 

7.4.1 Capacity Development 

RBD PMT dedicated sufficient  human resources to under take the environmenta l and socia l 

management  requirements as expla ined above. The assigned RBD staff a t  the cent ral and field 

levels are competent  in  the field of engineer ing and have var iable pract ica l exper ience. For  

RBD staff that  will be responsible for  under taking the environmenta l and socia l t asks, they will 

need some capacity development .  

All const ruct ion  personnel and cont ractors a re required to under take appropr ia te 

environmenta l t ra in ing and induct ion programs including, especia lly, on  GRM procedures.  

All managers and supervisors will be responsible for  ensur ing that  personnel under  their  

cont rol have the requisite competencies, skill and t ra in ing to car ry out  their  assigned tasks in  

accordance with  the requirements of the ESMP. They will a lso be respon sible for  ident ifying 

addit iona l t ra in ing and competency requirements.  

All project  supervisors and managers will receive addit iona l deta iled t ra in ing on  the use and 

implementat ion  of the ESMP. The following Table presents the proposed inst itu t iona l 

st rengthening program and capacity development  requirements. 

Table  12: Capac ity  De ve lopm e nt Re qu ire m e nts  for RBD
4
   

Capac ity  de ve lopm e nt topic  P rovide r(s) Duration  Estim ate d Cost (US$) 

1 

Environmenta l Impact  Assessment  

Environmenta l and socia l Management  

in  Const ruct ion  Sites 

Pr iva te sector  consu ltan t  

 

3 Days 

 
$3000 

2 
Iraqi Environmenta l Lega l 

Requirements  
Minist ry of Environment  1 Day $2000 

3 
World Bank Environmenta l and Socia l 

Safeguards 
The World Bank 2 Days 

$10,000 

(in terna t iona l t ravel and 

accommodat ion  cost  for  

RBD t ra inees) 

Total Estim ate d Cost  $15,000 

7.4.2 Required Resources  

In  order  to ensure fu ll compliance of the environmenta l and social requirements, regular  site 

visit s should be conducted. Dedica ted office spaces, office equipment  and supplies in  addit ion  to 

adequate means of t ransporta t ion  should be made ava ilable for  the environmenta l and socia l 

management  t eam at  the cent ra l level and most  important ly on  the field level.  RBD PMT 

should ensure the a lloca t ion  of su fficient  budget  resources to ensure ava iling the required 

resources to achieve the required tasks.  

                                                
4
 Con solida ted t r a in ing for  a ll RBD/PMT environmen ta l/socia l field supervisors will be conducted to save 

on  th e t r a in ing costs. 
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8. P UBLIC CONSULTATION RESULTS  

8.1 Object ives of the Consulta t ions  

Wor ld Bank policies require tha t  broad and open public consulta t ions be held with  PAPs on  the 

project .  These consultat ions are to ensure that  the project  affected peoples (PAPs) a re provided 

with  the opportunity to engage in  the rehabilit a t ion  planning process, to ra ise quest ions and 

receive input  and responses to their  concerns. However , due to the current  secur ity situat ion  in  

the project  a rea and taking into utmost  considera t ion the safety of the people as public 

meet ings may be ta rgeted by ter ror ist , the public meet ing approach was not  achievable.  

8.2 Consulta t ion  Process 

In  order  to fu lfil the WB requirements, a  one on  one interviews with  both  men and women was 

adopted to obta in  sound informat ion  on  the possible impact s on the loca l communit ies. 

Accordingly, a  quest ionnaire was format ted to cover  the key environmenta l and socia l aspects 

rela ted to the project . The quest ionnaire was then  addressed to a  number  of the loca l 

individuals in  the surrounding community randomly to have their  opin ions and thoughts 

regarding the rehabilita t ion  act ivit ies. In  addit ion , the t ransla ted execut ive summary of the 

draft  ESIA has been published on  the RBD’s website to a llow for  feedback and wider  

disseminat ion of informat ion  rela ted to the planned act ivit ies under  this project .  

Fur thermore, and due to the impor tance of the NBB, many different  programs on  different  TV 

broadcast ing networks have addressed the impor tance of rehabilit a t ion  of the NBB in  order  to 

encourage the decision makers to star t  the repa ir  of the NBB as soon as possible. The talk 

shows emphasized how the reinsta tement  of normal t raffic on  the NBB will improve the t ra ffic 

management  in  the loca l a rea  and in  Baghdad in  genera l. Similar ly, many websites and 

campaigns in  the social media  like Facebook have fea tures remarks from the loca l residents 

and NBB users expressing their  opin ion , suggest ions, and concerns regarding the rehabilit a t ion 

act ivit ies.  Therefore, the socia l media  represent  a  very good indicat ion  and rela t ively good 

quest ionnaire about  the rehabilit a t ion of the NBB.  

8.3 Findings of the Consulta t ions 

It  can  be concluded from these programs and social media  webpages tha t  the rehabilit a t ion 

act ivit ies will have a  st rong posit ive impact  from the socia l perspect ives on  the loca ls and a  

posit ive impact  on  their  social da ily life. In  these webpages, none of the people recorde d or  

a lleged regarding the ownership of the land were the br idge in  const ructed or  ment ioned to any 

removing to vegetat ion  covers, crops, plants, t rees. All the comments where ment ioned that  the 

reconst ruct ion  of the br idge will enhance the socia l rela t ion ship among the loca ls, improving 

their  t ranspor t . F ina lly, most  people agreed tha t  the br idge will need some addit iona l safety 

signs and inst ruct ions in  order  to keep the movement  on  the br idge with in  safe condit ions.  

P lease refer  to annex (3) for  more deta ils. 

8.4 Dist r ibut ion  of the GRM Forms 

Dur ing individual in terviews, informat ion  about  a  gr ievance mechanism was in troduced to 

in terviewed individuals and a  t ransla ted GRM form was a lso provided. All in terviewed people 
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were informed tha t  they can  submit  their  compla in t  to either  sit e engineer , or  to community 

leader  or  to PMT dur ing const ruct ion. The community leaders’ informat ion  (mobile phone 

number) and PMT contact  informat ion  (office and mobile phone numbers) will be ava ilable 

before implementa t ion  sta r t s. There will be signs posted at  the entrance of the br idges (Refer  to 

Annex 1 for  more deta ils). 
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9. GRIEVANCE REDRESS MECHANISM 

Bank procedures require tha t  Gr ievance Redress Mechanisms (GRMs) be established and 

opera t iona l pr ior  to commencement  of the project , and that  they cont inue to operate for  one 

year  following complet ion  of the works for  th ird par ty set t lement  of disputes a r ising from 

reset t lement . This GRM should take in to account  the ava ilability of judicia l recourse as well as 

t radit iona l and community dispute resolut ion mechanisms.  

 

Accordingly, a  GRM will be established at  the project  level to ensure any gr ievance can be 

addressed in  an  amicable manner . Resolving compla in ts a t  community level is a lways 

encouraged to address the problem that  a  person may dur ing implementa t ion  and/or  

opera t iona l phase.  

The project  gr ievance redressed system should be developed in  consulta t ion  with  communit ies, 

which might  include the following for  wr it t en compla int s: 

1. First , the a ffected person sends h is/her  gr ievance in  wr it ing to the communit ies/community 

leaders. The gr ievance note should be signed and da ted by the aggr ieved person. Where 

the a ffected person is unable to wr ite, s/he should obta in  assistance from the community to 

wr ite the note and ma rk the let ter  with  h is/her  thumbpr in t . The community should 

respond with in  14 days.   

2. Second, if the aggr ieved person does not  receive a  response or  is not  sat isfied with  the 

solu t ion provided by the community, s/he lodges her  or  h is gr ievance to PMT which  should 

respond with in  14 days.  

3. Third, if the aggr ieved person is not  sat isfied with  the solu t ion  of PMT, s/he can  go to the 

cour t . 

In  any case, the PMT must  maintain  records of gr ievances and compla in t s, including minutes 

of discussions, recommendat ions and resolut ions made. 
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10.CONCLUSION AND RECOMMENDATIONS 

The EIA concludes tha t  the proposed rehabilit a t ion  and reconstruct ion  of Nor th  Baghdad 

Br idge (Al-Muthana  Br idge) will have an  overa ll significant  posit ive impact  on  the a ffected 

popula t ion . The implementa t ion  of the recommended mit iga t ion  measures especia lly dur ing the 

construct ion  phase will ensure tha t  potent ial negat ive environmental impacts a re addressed.  
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ANNEXES  

Annex (1): Gr ievance Form 

Reference No:  

Full Name 

Note : you  ca n  r em a in  a n on ym ou s i f 

you  p r efer  or  r eq u est  n ot  t o d isclose 

you r  id en t i t y t o t h e t h i r d  p a r t ies 

w i t h ou t  you r  con sen t  

My fir st  name_____________________ 

My la st  n ame_____________________ 

I wish  to ra ise my gr ievan ce an onymou sly 

I requ est  not  t o disclose my iden t ity with out  my 

consen t  

Contact  in forma t ion  

 

Please mark h ow you  wish  to be con tact ed 

(mail, t elephon e, e-mail). 

By Post : P lease provide mailing address: 

 

 

 

By Teleph one: _______________________ 

 

By E-mail ____________________________ 

  

Descr ipt ion  of Inciden t  or  Gr ievance:                                                                                                                                   

Wh at h a ppe n e d? Wh e re  did it  h a ppe n ? Wh o did it  h appe n  to ? Wh at is  th e  re su lt o f th e  

proble m ? 

 

Date of Inciden t /Gr ievance  

 One-t ime inciden t /gr ievan ce (da te_______) 

Happen ed more than  once (how many t imes? ___) 

On-going (cur ren t ly exper iencing problem) 

What  would you  like to see happen  to resolve th e problem? 

 

S ign atu re : _________ 

Date : ___________ 

Please r etu rn  th is form to:    [n am e ], ______________[co m pan y n am e ] ______________                                                

Addre ss____________:   Te l.:______ or E -m ail: ____________ 
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Annex (2): Site photos 

 

 

Figure 6: Damaged span in the Bridge 

`  

Figure 7: Damaged span in Bridge  
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Figure 8: Dam age d span  in  th e  Bridge  be in g  re m ove d c le ar th e  w ay fo r traffic  
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Annex (3): Individual Interviews 
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