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ސދާާ ޚލުސާާ  1

ތަރއަްޤީ ކުރމުއާި ފާލަން ކއަިރިން މއެިންޓނަނަސްް ޑްރޖެނިގްް ރަށއަް އަރއަި ފބޭމުަށް ފާލމައެް  ދގޫއަިއދ. މަންމިރޕިޯޓަކީ،  .1

 ގެ ކުރނިް އެ ފށެމުު އެރށަގުއަި މިނސިްޓރްީ އޮފް ހއަސުނިގްް އެނޑްް އިންފރްސާްޓްރަކޗރަ އނިް މސައަްކތަް  ކުރމުގުެ 

ތއަްޔާރު ކޮށްފއަވިާ އނެވްަޔރަނަމްަންޓް އމިޕްެކޓްް  ތމިވާެށޓްށަް ކއޮްފނާެ އސަަރު ދނެގެަތމުށަޓްކައަިބނުް ސބަަ ގެއްކަތުމސަަ

މަޝރްޢޫގުެ ވރެފިަރތާކަީ މިނސިްޓްރީ އޮފް ހއަސުިންގ އެނޑްް  އސެސެމްަންޓް (އއީއައިޭ) ރޕިޯޓެވެ.

 ކއަިރނިް  ފާލަން ކުރމުއާި ތަރއަޤްީ ފާލމައެް ފބޭމުަށް އަރއަި ރށައަް ދޫގއަިމަން. އދއިންފްރސާްޓރްކަޗްަރއެވެ. 

ރޑޯް ޙވަލާު ކރުވެފިއަިވަނީ މޯލޑްިވސް ކޮނޓްރްކެޓްް އސުޫލުން މސައަްކަތް ޢމަަލީ   ކރުމުގުެ  ޑްރޖެނިގްް މއެިންޓަނަނސްް

 ) އއާެވެ.. އާރ. ޑީ. ސީ(އމެް ޑިވެލޕޮމްަނޓްް ކޕޯރަޝޭަން

ކޮށް ކރުި ޢއިލުނާް މުޢއާް ކށޮދްޭނެ ފރަާތއެް ހދޯމުަށް ހއަސުނިްގް މިނސިޓްރްއީިންމމިސައަްކަތް ރޕިޯޓް ތއަްޔރާކުުރީ  .2

 ކނޮސްަލްޓނަޓްުނންވެެ.ކުރި ފްރލީނާސްް  އގިެން ބޑިް ކމާިޔބާުބޑިހުުށަހޅަަ އއާި ގޅުިގެން

ސއީާ ދމެދެު ންރޕިޯޓް ތއަޔްރާުކށޮފްއަިވނާީ މޝަްރޢޫގުެ ވެރފިރަާތއާި އނެވްޔަރަނަމްަންޓލަް ޕްރޓޮކެޝްނަް އޖެޭމި .3

 ރމސްް އޮފް ރފިަރެނސްގްެ މއަޗްަށެވެ.އއެބްސަްވެފއަިވާ ޓާ

ފލާމައެް ޤއާމިް ކުރވެފިއަި ވއެވެެ. މީގެ ތރެއެިން ރށަގުެ  2ށއަް އަރއަި ފބޭމުަށް ރަ  އިރމުތަީ ފރަތާުގއަިއދ. މަންދޫ  .4

ގަލި ރސިޯޓށަް ކއުްޔަށް ދކޫުރި ސަރޙައަދްުގއަި އމެހީުން ބނޭނުް އިރު ދކެުނު ފރަތާގުއަި އޅަާފއަވިާ ފާލމަކަީ ރނަް 

ވނަަ  2008ކުރމުަށް އޅެި ފާލމަކެވެެ. ދވެަނަ ފާލމަަކީ ރަށުގެ ރަޢއިްޔތަނުް ބނެނުް ކުރމުަށް އމެީހުން އމައިްލއަަށް 

މ އުތރުނުް ރށަގުެ 190ގލަި ރސިޓޯުން ބނޭުން ކރުާ ފލާމަގުެ އޅަާފއަިވަނީ ރނަް  މިފލާނަްއަހަރު އޅެި ފާލމަކެވެެ. 

މީހުން އޅުޭ ސަރޙައަދްގުއަެވެ. މއިީ ޢއަމްުގޮތއެްގއަި ރަޢއިްޔަތނުް ރަށއަް އަރއަި ފބޭމުަށް ބޭނނުް ކރުާ ފލާމަެވެ. 

ވލިދުޅޮއިއާި ހމައަށަް ފޅަތުރެޭގއަި ބޑޮު ފުނވްލިއެް އޮވއެވެެ. މިހނެް ކމަނުް މިފާލނަތްއަް ސދީާ  މަނދްޫ  އދ. .5

ވެފއަި ވތާީ މިހާރު މހީުން އަރއަި ބނޭުން ކުރފާލާަން ހލަކާވުެ ވީރނާާ  ވސެް މނަދްޫ ރަޢއިްޔަތުންވެ. ނމަަ އޅަާފއަިވއެެ

ށުގެ ފލާނަް ރަ  އްޔަތުންނަށް ޙއަލްުކށޮދްިނމުށަް މކިަން ރޢަި ފބޭމުަށއާި މުދަލއާި ތކަެތި ބލޭމުަށް ބޭނމުއެް ނުކރުވެއެެވެ. 

ތނަފްޒީު ނެ ފނުްކުރމުށަޓްކައަި ސަރުކރާނުް މމިަޝރްޢޫު އކެލުވަލާާ ކޮ ކޑުަ ތަންކޅޮއެް  ކއަިރިން މަރމާާތުކޮށް ފާލަން

 ޢމަަލީ މސައަކްތަް ވނަީ އމެް.އާރ.ޑީ.ސީ އއާި ޙަވާލު ކުރއަވްފާއަެވެ. ނނިމްަވާ މސައަކްތަް ކރުމުަށް ކުރމުުގެ

ވސަީލަތްތއަް ޤއާމިް ކުރމުވެެ. އަރއަި ފބޭނޭެ  އދ. މނަދްއޫަށްމމިަޝްރޫޢް ގެ ބޭނމުކަީ 

ފއަވިާ މއެިންޓަނަނސްް ޑްރޖްިނގްެ އަދި ހށުަހޅަާފބޭމުަށް ފާލމައެް އޅެމުއާި  އރައަި އދ. މަނދްޫ އަށްމިރޕިޯޓުގއަި  .6

ނީ ވަ އިވނާއެެވެ. ހއަސުިން މިނސިްޓްރީ އިން ހުށަހޅައުވްާފަ ލަތކަށަް ބލަލާވެފިއަިނެ ތމިވާށެީގެ މއަސްަސބަބަުން ދމިވާދެާ

ގެ ޖެޓއީއެް އޅަާ ޓީ ޖެޓީ-މ ފޅުާ ޓީ 6 ،މ ދިގ35ު ތނަގުއަިއޅަާފއަިވާ ފލާަން އޮތްމހިރާު ފަރާތު ގެ އިރމުަތީ ރަށު

މިންތަކކަީ  ފލާމަގުެ   ތަރއަޤްީކުރމުށަް ހމަޖަެހިފއަވިާ   ކއަިރިން މއެިންޓަނަނސްް ޑރްޖެިން ކުރށާވެެ. އދ. މަނދްގޫއަި

ޙއަްލު ކުރމަމުށަޓްަކއަި ހއަސުިން މނިސިްޓްރއީނިް  އކެނަްޢއާމްު ގޮތއެްގއަި އަރއަި ފބޭމުުގެ ދތަކިަން ދމިާވރާށަތްކަަށް 

ފއަވިާ ޑއަޅަާބނިކާޮށް ކަނގެ މއަޗްަށް ގނެގްޅުޭ މިންގޑަު ތަކއާި ހރުހިާ ރަށއެްގއަވިސެް ބޭނނުކްުރާ އސުލޫު ތކަު 

 މިންތަކކެވެެ.
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ހުށަހޅަާފއަވިާ ފާލމައެް އޅެމުއާި އަރއަި ފބޭނޭެ ވސަީލަތް ތއަް ޤއާމިް ކރުމުުގެ ގތޮނުް  އދ މަންދއޫަށް  .7

އި ބޭނނުވްާ ގެ ސބަބަުން ތމިާވއެޓްށަް ކުރމިތަވިދެނާެ މއަސްަލަތއަް ދނެގެަތމުަށޓްކަަ މއެިންޓަނަނސްް ޑްރޖެނިގް

ރޕިޯޓް ތއަްޔރާކުުރމުުގެ މސައަކްތަުގެ ތރެޭގއަި ފރުިހމަަ ކށޮފްއަެވެ. އގެތޮުން އއެގްމައާި މޫދއާި ދިރސާާތއަް ވާނީ މި

ނޑދުޮށގުެ ތފަތާުގެ ދި ރަށގުެ ން އިންޓރަވއިގުެ ޒަރއީއާނިންއާި ރސާތާއަް ވާނީ ފރުިހމަަ ކރުވެފިއަެވެ. އގޭެ އިތުރުގޮ

މިގތޮނުް އއެްކރުވެނުު މަޢުލމޫާތގުެ ވާނއެެވެ.  ފއަި ރޕިޓޯގުއަި ހމިަނާމި އއެްކޮށްމީހުންނއާި ބއަްދލަކުޮށް މޢަލުމޫތާު 

ތެރޭގއަި ހމިެނެނީ: 

ނޑދުޮށއާި،  މަށް ހމަޖަހެފިއަިވާ ސރަޙައަްދއާި ތމިވާެށގިެ ގޮތުން ބލައާރިު ރުމސައަކްތަް ކު ހ. ރށަގުެ ގޮ

ގެ ތކަު ލުމދޫގުއަވިާ ދިރމުއާި ތަފާތު މޙާއަު މޫދއާި އސަަރު ފޯރަފނާކެމަަށް ލފަކާރުވެޭ ސަރޙައަްދުގެ

 މަޢުލމޫާތު އއެްކރުވެނުވެެ.

ނޑދުށޮގުއަި ވލެި ދއަުރވުާ ގތޮއާި އއާި މސައަްކަތް ކރުވެޭ ސރަޙައަްދުގެ މދޫގުެ ފުނމްިން އދަި ބ.  ގޮ

 ރޅާގުެ ދރިސާާ ކރުވެނުވެެ.އޮޔއާި އސެަރޙައަްދުގެ 

 ނ.  މސޫމުާ ބެހޭ މޢަލުމޫާތު އއެކްށޮް ތޙަލްލިކށޮް ދރިސާާ ކރުވެުނެވެ.

ނހޯދުމިދރސާތާކަުން   .8 ޑު ކަންތއަްތއަް ތރިީގއަި އވެަނއީެވެ. ނު މއަިގަ

އދ. މަނދްގޫއަި ރަޢއިޔްތަނުް އަރއަި ފބޭމުަށް ބޭނުންކުރާ ފލާނަް ވީރނާވާެ، ވއެްޓި ބނޭނުް ހ. 

 ނުކރުވެޭ ވަރށަް ހލަކާވުެފއަި ވާކނަް 

މ ފުނމްނިގުއަި ހރުކިަން، 7-5ރށަގުެ ފލާަން ސަރަހއަދްު ވލިުދޅޮީ އއާި ވލިުތެރެ ފުނމްިން  ށ.

 މިހެންކމަުން ހށުަހޅަާފއަވިާ ގޮތަށް މއެިންޓަނަނސްް ޑްރޖެނިް އއެްވސެް މނިްވރަކަަށް ބނޭުން ނވުކާނަް 

ފއަވިާ ހޅަާހުން އދެިފއަވިނަީ މިހާރު ހށުަނާ ކރުވެނުު މަޝވްރަތާކަުގއަި އމެީނ. ރށަގުެ ރަޢއިްޔތަނުް

މ އިތރުު 5-4ދގިމުނިް  ޖެޓގީެ -މ ދކެުނށަް ޖއަސްއަި ދިނމުަށއާި ޓ20ފާލނަް އޅަާ ސަރޙައަދްު 

 ދގިކުށޮްދިނމުވެެ. 40-30ގެ ދިގމުނިް -ކުރމުއާި އަދި ޓ

ކރުވެުނީ މމިަޝްރގޫއަި  އދ. މަނދްގޫއަި އޅެމުަށް ހމަޖަެހިފއަިވާ ފލާަން އޅަާ ސަރަހއަްދު ބެލި ބެލމުުން ފހާަގަ .9

ކުރނަް ނޖުހެޭ ކމަވެެ. ފނުްކުރމުގުެ ފއަވިާ މއެިންޓނަނަސްް ޑރްޖެިންގެ މސައަްކތަް ކޮށް ފާލނަް ކއަިރި ފނުް ހުށަހޅަާ

މސަަކަތް މި މޝަރްގޫއަި ނުހމިނަނާމަަ މަޝރްގޫެ ސކްޕޯް ހމަަ އކެނަި ފލާނަް އޅެމުުގެ މސައަކްތަކަށަް ބަދލަވުގެނެް 

ބޖުަހއަގިނެް ނރކުރުާ މިންވރަު ދނެގެަތމުާ ބހެޭ ޤަވއާދިގުެ (ރ) ބނުގާޮތނުް އއޮިދމެޭ ގޮތށަް ތަތމިާވށެޓްަށް އސަަދއެެވެ. 

އޅަާ ފާލަން ތކަގުެ އއީއަި އޭ ރޕިޯޓް ހދަާކށަް ނޖުެހޭނއެވެެ. ސބަބަކީ އެފަދަ މސައަްކތަް ތކަނުް ތމިވާށެޓްަށް ބޑޮތެި 

ކރުާނެ ކމަަށް ފާހގަަ ނކުރުވެތޭއީެވެ. ނދޭވެެ އސަަރތުކައެް 

އއޮިދމެޭ ގޮތށަް ފލާނަް އޅެމުުން ތމިާވއެޓްށަް ފއަިވާ ގޮތަށް ތނަބޖުަހއަިގެން ދށަނުް ހޅަާ ތމިާވށެގިެ ގތޮުން ބަލއާރިު ހުށަ .10

ސރައެް ކމަގުއަި ނސިބްތަުން ކޑުަ އަ ކުރމުއުދްތަކަަށް ދމެިގނެދްާމއިީ  ކުރާ ނދޭވެޭ އސަަރު ވރަށަް ކޑުވަނާއެެވެ. އަދި 

 .ފާހގަަ ކރުެވނުވެެ
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 ނދޭވެޭ އސަަރު ކޑުަ ކރުމުަށްޓކައަި  ކޑުނަމަަވސެް  ކރުނުް ނވުަތަ ކުރާ ރަނގޅަު ކރުވެުނު ކަނކްނަް ފހާގަަ ނމަަވސެް  .11

ނޑދުށޮގުއަި ޚއާސްަގޮތއެްގއަި .  ވާނއެވެެ ހމިަނާފއަި މިރޕިޓޯުގއަި ވސެް  ފިވަޔޅަުތއަް  އޅެިދާނެ  ގތޮށަް  ވލެދިއަުރުވާ ގޮ

 ގެ އްޕްލޭނެ މޮނިޓރޮނިް  މފިދަަ . ހމިަނާފއަިވާނއެވެެ މިރޕިޓޯގުއަި ޕްލޭނއެް މނޮޓިރަކުރނާެ  ބދަަލުތއަބްލަާ އަތުވދެނާެ

 ފޔިވަޅަު  ރނަްގޅަކުުރމުގުެ އެކނަކްަން އވަހަކަަށް ވީހއަިވސެް ދނެގެަނެ ދުރާލާ ކރުއާސަަރތުއަް ތމިާވއެޓްށަް ބޭނމުަކީ

 . އޅެމުެވެ

  މިރޕިޯޓގުއަި  ބއައެްކަންތއަްތއަް  ލަފކާރުވެޭ  ކމަަށް ބދަލަގުނެވެދިނާެ  ކރުމުުގއަި މސައަްކތަތްަށް ހުށަހޅަާފއަވިާ  .12

އޅަަން ހމަަ ޖހެފިއަިވާ ޖޓެީ  މމިަޝްރޢޫގްެ ދަށުން ،ނުހނިގްމުއާި މމިަޝްރޫޢް. ކރުވެިފއަވިނާއެވެެ ވޒަަން  ބަހުޘކުށޮް

މ ދކެުނށަް ޖއަސްާލމުަށް ވނާލީފަާ ދވެފިއަެވެ. އއެީ އގެޮތށަް ރޢައިްޔަތނުް 20މިހާރު ބޭނނުް ކރުާ ޖޓެގީެ 

 އެދިފއަވިތާއީެވެ.

މސައަްކަތތްއަް  މަޝްރއޫގުެ  ލވެިފއަމިވިާ އޅެމުަށޓްކައަި އެކުލވަާ  އްރށައަް އަރއަި ފބޭމުަށް ފާލމަެ އދ. މނަދްޫގއަި  .13

ތަކއެް ލބިި އދަި ރށަް ގުނަ އޖިްތމިޢާީ ފއަދިާމއަސްަލަ ހއަލްވުެ ގނިަ ދމިވާފެއަވިާ  ށްއަރާ ފބޭމުަރަށއަް ތަންފޒީކުރުެވއިޖްެ 

އިތރުށަް ތސިދާީ ފރުސުަތުތއަް ޤް މިކމަުގެ ސބަބަނުް އިވނާއެެވެ. ތނަވަސަްތަރއަޤްކީޮށް ކުރއިެރމުގުެ އތިރުު ފރުސުަތުތަކއެް 

ހއިސްާ ލބިނުް އގޭެ  އދ. މނަދްގޫެ ތސިދާު ރނަގޅަކުރުމުަށް ގއަމުީ ފނެވްރަގުއަި އޤިް ތަނަވސަް ވެގނެދްާނއެވެެ. ހޅުުވި 

 ބހެޭ  ދނެގެަތމުާ މިނވްރަު  ރކުރުާއސަަ ތމިާވެށޓްށަް އއޮިދމެޭގޮތަށް ފާލަން އޅެމުަކީސބަބަުން ރަނގޅަވުގެނެް ދނާއެެވެ. 

ތއަްޔރާު ކުރނަް ޖހެނުީ  މިރޕިޓޯް އއީއައިޭ ރޕިޯޓް ހދަނަް ޖެހޭ ކމައެް ނނޫެވެ. ނމަަވސެް  ބނުާގތޮނުް) ރ( ޤަވއާދިގުެ 

ގްގއަި ފާހަގަ ކރުމުނުް ސްކޕޯިން މީޓނިް  އިންޓަނަނސްް ޑްރޖެިން ހމިެނޭކމަަށްމމިަޝްރޢޫގުއަި ކޮނމްެވސެް ވރަށަް މެ

ތއަްޔރާކުުރމުގުެ މސައަްކތަގުެ  މިރޕިޓޯް އި ވކާަންތއަތްކަަށް ރޕިޯޓްގއަި ވޒަނަް ކރުމުުގެ ގޮތނުންވެެ. ނމަަވސެް ޓީ.އޯ.އާރ. ގަ

މިހެން ކމަނުް  ތެރއެިން ފާހގަަ ކރުވެުނީ އއެްވސެް މިންވރަކަށަް އދ. މނަދްޫ ފާލނަް ކއަރިި ފނުކްުރނަް ނޖުހެކޭމަެވެ. 

ން ފއަވިާ ގޮތށަް ތަނބޖުަހއަިގެހޅަާކަނި ފލާަން އޅެމުުގެ މސައަްކތަވެެ. އަދި ހުށަމިހާރު މމިަޝރްޢޫްގއަި ހމިނެނޭީ ހމައަެ

މި ގތޮް ކމަަށް ވތާވީެ ގއެްލނުް ކޑުަ އެނމްެ ތމިވާއެޓްށަް އއޮިދމެޭ ގތޮަށް ފލާނަް އޅެމުކަީ ތމިާވެށގިެ ގޮތނުް ބަލއާރިު 

މަޝްރއޫު ކރުއިަށް ގނެދްވެދިާނެ ކމަަށް ފެނއެެވެ. 

++++ 
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2 NON TECHNICAL SUMMARY 

1. The proponent of ADh.  Mandhoo Island access Jetty reconstruction and maintenance
dredging project is the Ministry of Housing and Infrastructure (MHI). The Ministry is the
government’s responsible body for the development and regulate the housing and
infrastructure of the country. Maldives Road Development Cooperation (MRDC) has been
contracted to undertake the access jetty reconstruction and maintenance dredging work in
ADh.  Mandhoo.

2. Two freelance EIA consultants has been contracted through public bidding process to provide
preparation services of an Environmental Impact Study (EIA) by (MHI) for the access jetty
reconstruction project in ADh.  Mandhoo Island.

3. The assessment addresses specific key issues stated in the Terms of Reference (ToR) as
agreed between EPA and the Proponent following the scoping meeting held on the matter.

4. ADh Mandhoo is an inhabited island located on the southern half of south western side of Ari
Atoll. The island lies on huge reef system with fairly large deep lagoon with large number of
patch reefs. The lagoon is accessible from the eastern side and can reach very close to the
island shoreline.

5. The island can be accessed by using two jetties constructed from the shore and extend into the
deep lagoon on the eastern side of the island.  The jetty on the south eastern end of the island
was constructed by the management of Conrad Maldives (Rangali) to use to access the land
plot (southern part of the island) during the period they rented land from the council to
establish resort support facilities. The second jetty is located approximately 190m north of the
jetty, constructed by the island community in early 2008 to access the island. This is the main
jetty that is used by the island community to go in and out of the island.

6. The existing jetty was built manually by the people of the island. Hence pad columns
structures are not placed deep enough consequently they started scouring at the base,
particularly columns in deeper water and the sandy slope. Columns are slowly collapsing and
the whole structure is unstable at present. The concrete sheet on top of the pillars has crashed
leaving large holes and making the jetty unsafe and risky for the public to use.  The people of
Mandhoo requested for Government’s assistance to reconstruct a jetty to access the island. As
a response for their request the Government proposed this project to reconstruct a T- jetty at
the footprint of the existing jetty. The project involves development of   a T-jetty,
maintenance dredging of areas near the jetty.

7. The study investigates impacts associated access jetty reconstruction and proposed
maintenance dredging neat the jetty area of ADh.   The access jetty will be 35 long and 6m
wide the project also proposes to do some maintenance dredging in the vicinity of the jetty.

8. Main focus this reports is to document the general baseline condition surrounding island and
particularly the proposed area for jetty reconstruction and maintenance dredging. The
following studies have been carried out as part of this assessment.

a. Assessment of the marine and coastal species and habitats in surrounding impact
areas.

b. Coastal conditions and coastal processes.
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c. Wave and shoreline assessment study to evaluate the potential for the proposed jetty
reconstruction and maintenance dredging to impact adjacent shorelines.

d. Climatic and oceanographic conditions of the project site.

9. Findings from the environmental studies are summarized as follows;

e. The pillars in the deeper water at the slope of lagoon have already collapsed and the
concrete sheet on top of the pillars has crashed leaving large holes thus, making the
jetty unsafe and risky for the public to use.

f. Jetty area is very deep within the range of 5-7m, therefore, it is not necessarily
required to undertake maintenance dredging as proposed in the project.

g. Based on the discussion with the people of the island they have requested to shift the
location of the new jetty 20m south of the existing one and lengthen the jetty 4-5m
into the deep lagoon and extend the shore parallel section of the T-jetty 30-40m to
accommodate larger vessels.

10. Field investigation during the EIA report preparation process has identified that the initially
proposed maintenance dredging of the jetty area can be excluded from the scope of the project
as the area is deep enough to accommodate larger vessels.  With this finding the major
activity that will cause significant environmental impact has been eliminated. The proposed
method for reconstruction of jetty will have very negligible environmental impact on the near-
shore areas of the Mandhoo Island. In fact environmental impact assessment is not required as
per the EIA regulation schedule (Raa) for jetties standing on pillars that allows water and
sediment flow underneath it. However, this EIA has been completed to fulfil the requirements
of the ToR issued by the EPA on 13th June 2017 based on the discussions at the scoping
meeting held on the 11th of June 2017.

11. Based on the scale of the proposed development project, environmental impacts associated
with the proposed jetty reconstruction work is insignificant and negligible. The positive socio
economic impacts from the proposed development outweigh the temporary negligible impacts
related to jetty construction work.

12. Even though the impact is negligible and of short-term  the  report has come-up with a
monitoring programme that will keep on monitoring coastal and marine environmental
changes associated with the development to make necessary adjustment based on the findings
of various measured environmental parameters suggested in the monitoring plan.

13. Therefore, on the basis of this environmental impact assessment study and the impact
mitigation measures in the report, it is concluded that the benefits of the access jetty
reconstruction project in ADh.  Mandhoo eastern coast will substantially outweigh its
imposition on the environment.

***** 
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3 INTRODUCTION 

3.1 BACKGROUND AND CONTEXT 

This Environmental Impact Assessment (EIA) addresses the proposed island access and jetty 
redevelopment project in ADh.  Mandhoo. Two freelance EIA consultants prepared this document in 
accordance with the EIA Regulations (2012) and Regulation on Dredging and Reclamation 
(Regulation 2013/R-15) of the Environmental Protection Agency (EPA). This EIA provides a focused 
assessment of the proposed island access jetty reconstruction and maintenance dredging work  in 
terms of existing environmental conditions and potential environmental impacts to the surrounding 
near shore marine environment and shorelines as detailed in the Terms of Reference (TOR) for 
undertaking EIA for this project. TOR is given in Annex 1. 

Studies conducted to evaluate the proposed island access and jetty reconstruction project in Mandhoo 
include coastal mapping, assessment of the marine habitat, assessment of existing environment of the 
area proposed for development, assessment of island dynamics using satellite image aerial 
photography, wave and shoreline impact assessment studies of the area.  

ADh Mandhoo is an inhabited island located on the southern part of South western side of Ari Atoll. 
The island lies on huge reef system with fairly large deep lagoon with large number of patch reefs. 
The lagoon is accessible from the eastern side and can reach very close to the island shoreline.  

The island can be accessed by using two jetties constructed from the shore to the deep lagoon on the 
eastern side on the island.  The jetty on the southern end of the island was constructed by the 
management of Conrad Maldives (Rangali) to use to access the land plot (southern part of the island) 
during the period they rented land from the council to establish resort support facilities. The second 
jetty is located approximately 190m north of the jetty, constructed by the island community in early 
2008 to access the island. This is the main jetty that is used by the island community to go in and out 
of the island.  

The deep lagoon in the island is an excellent natural harbour providing sheltering and safe mooring 
space for the vessels. The existing jetty used by the people has been broken down and slowly falling 
apart. The existing jetty was built manually by the people of the island. Hence pad columns structures 
are not placed deep enough consequently they started scouring at the base, particularly columns in 
deeper water and the sandy slope. Columns are slowly collapsing and the whole structure is unstable 
at present. The concrete sheet on top of the pillars has crashed leaving large holes and making the 
jetty unsafe and risky for the public to use (Figure 1).  The people of Mandhoo requested for 
Government’s assistance to construct a jetty to access the island in response the Government proposed 
this project to reconstruct a jetty at the footprint of the existing jetty and to undertake maintenance 
dredging of the lagoon near the jetty. The project involves development of   a T-jetty, maintenance 
dredging (Figure 2 and Figure 3).  
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Figure 1:  Status of the existing jetty in ADh Mandhoo  (Main jetty) 
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Figure 2: Existing jetty on the south eastern side, constructed by the Management of Conrad 
Maldives (Rangali)  

The following are the scope and dimensions island access and jetty reconstruction work proposed the 
government in ADh Mandhoo:  

• Construction of 35m long T-jetty with 6m width walkway.
• Construction of the T- Platform parallel section to the shoreline with 20m length and 6m

width.
• Ground leveling the jetty area.
• Maintenance dredging near Jetty area.
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Figure 3: Proposed location for the new jetty development at the footprint of the existing jetty, a 
magnified map will be provided in Annex 2. 

3.2 PURPOSE OF THE EIA 

According to the Environmental Protection and Preservation Act (4/93) and EIA Regulations 2012 
schedule Raa , construction of jetties, standing on pillars, in a way that will allow flow of water and 
sediment will not requires an EIA report. This is due to potentially negligible and insignificant 
environmental impacts associated with the construction and operation of the structure. The main 
reason for preparing this EIA report is that maintenance dredging near the jetty area is included in the 
scope of the work of this project. Potential adverse environmental impacts associated with dredging in 
the marine environment at ADh.  Mandhoo, the proponent has hired a freelance EIA consultant 
through public bidding process and assigned the preparation and submission of an Environmental 
Impact Assessment (EIA) report to EPA to comply with the Environmental Protection and 
Preservation Act (4/93) and EIA Regulations 2012. 

The objective of the EIA study is: 

a) To provide an assessment of the potential environmental effects of the proposal and to
determine which of these, if any are likely to result in a significant effect on the
environment and to propose ways and means of avoiding, mitigating and or compensating
the perceived negatives effects of the project;

b) To provide necessary information to EPA applicable to the proposed development; and
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c) To assess how the proposals have been developed to achieve a satisfactory level of
environmental performance in line with the EIA Regulations

3.3 PROJECT SETTING 

ADh Mandhoo is an inhabited island located on the south western side of Ari Atoll. The island lies on 
huge reef system with fairly large deep lagoon with large number of patch reefs. The lagoon is 
accessible from the eastern side and can reach very close to the island shoreline.  

The island can be accessed by using two jetties constructed from the shore to the deep lagoon on the 
eastern side on the island. 

Visual observations and studies conducted for similar environment suggested to be dredged the 
substrate to be consisted mostly of medium to fine calcareous sand that forms the sea substrate. Areas 
earmarked for dredging in the initial concept does not require dredging as the average depth of the 
area is within the range of 5-7m at low tide.   

3.4 SCOPE OF THE EIA 

The scope of this EIA is based on the consultations held during the scoping meeting at the 
Environmental Protection Agency on 11th June 2017. Following the scoping meeting, the Consultant 
drafted a ToR which was finalized and endorsed by the EPA. The approved ToR highlighted 8 major 
tasks to be covered including; 

1. Description of the proposed project;
2. Description of the existing environment;
3. Legislative and regulatory considerations;
4. Potential impacts of the proposed project;
5. Alternatives to the proposed project;
6. Mitigation and management of negative impacts;
7. Development of monitoring plan; and
8. Stakeholder consultation.

A copy of the ToR is attached in Annex 1. The EIA for the island access and jetty development 
project in ADh.  Mandhoo closely followed the approved ToR for the assessment.  

3.5 PROJECT JUSTIFICATION 

ADh.  Mandhoois an inhabited island with a registered population of 367 people, located on the south 
western of Ari Atoll in an isolated house reef. The island lies on huge reef system with fairly large 
deep lagoon with large number of patch reefs. The lagoon is accessible from the eastern side and can 
reach very close to the island shoreline.  The island can be accessed by using two jetties constructed 
from the shore to the deep lagoon on the eastern side on the island. The access jetty constructed by the 
island community in early 2008 to access the island is used by the public to go in and out of the 
island. The deep lagoon in the island is an excellent natural harbour providing sheltering and safe 
mooring space for the vessels. The existing jetty used by the people has been broken down and slowly 
falling apart. The existing jetty was built manually by the people of the island. Hence pad columns 
sturctures are not placed deep enough consequently they started scouring at the base, particularly 
columns in deeper water and the sandy slope. Columns are slowly collapsing and the whole structure 
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is unstable at present. The concrete sheet on top of the pillars has crashed leaving large holes and 
making the jetty unsafe and risky for the public to use (Figure x). 

Since this is an inhabited island the island should be accessible all the time throughout the year. 
Island access related developments such jetties, in inhabited island, are considered to be the most 
important infrastructure everyone craves for, and viewed as a necessity for the development of the 
island to open up to the rest of the country. Therefore such development projects are socially-driven 
project to improve the livelihoods of people who have been waiting impatiently for an appropriate 
island access. The primary objective of the project is to improve access to the island because it is 
envisaged to be necessary to bring economic growth and to improve living conditions of people of 
Mandhoo Island.  

Mandhoo has a large number of Dhoni used in the nearby resorts for various purposes such as diving. 
Cargo supplies, ferries also number of Yellowfin tuna fishing vessels enters into the lagoon to catch 
bait fish. Therefore properly functioning access jetty is an important and necessary infrastructure 
required for the island.  In response to people’s request to replace the broken jetty the Government 
proposed this project to construct a new T-jetty in the same location of the existing jetty  and 
undertake maintenance dredging of the lagoon near if necessary. 

The proposed design is a standard island access facility infrastructure with a T-jetty and to undertake 
maintenance dredging if necessary at the end of T-Jetty. Consultations with the island council and 
elders have suggested to relocate the proposed jetty 20 south of the existing jetty. They also suggested 
extending the T jetty (shore perpendicular section) 4-5m into the deep lagoon and lengthening the 
shore parallel section of the T to 30-40m so the vessels can alongside the jetty.  

Construction of a shore perpendicular T-jetty standing on pad-column structure will do little to disrupt 
the sediment movement around the island and unlikely to contribute significant erosion in the island. 
Given the specific circumstances of ADh.  Mandhoo a functional access jetty is the bare minimum 
required to access the island.  

3.6 PROJECT BOUNDARY 

Major construction work of island access infrastructure development activities will take place in the 
boundary shown in Figure 4. Project impact boundary and study area is shown in Figure 5 and 
Figure 6.  
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Figure 4:  ADh  Mandhoo island access and Jetty reconstruction project boundary 
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Figure 5: ADh  Mandhoo island access and Jetty reconstruction project study area 

Figure 6:  ADh. Mandhoo access and jetty development project impact boundary 
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3.7 METHODOLOGY 

Field studies have been undertaken using methods generally employed for EIA studies in the 
Maldives. This study was based mainly on data collected during a field investigation mission from 15-
17th June 2017, by the consultant.  Field studies have been undertaken using methods generally 
employed for EIA studies in the Maldives. Environmental impacts are predicted by using descriptive 
checklists and its significances are evaluated by the use of matrices. Expert judgment and professional 
opinion as well as review of relevant EIA studies have also been widely used throughout the impact 
assessment and evaluation process. These methods are described in detail at the relevant section of 
this EIA Report.  

3.8 REVIEW OF RELEVANT STUDIES 

As part of relevant literature review and preparation of the report, the following EIA studies on 
dredging, reclamation and coastal protection related work in various parts of the Maldives have been 
reviewed and used as reference; 

Environmental impact assessment for harbour development in R. Fainu island, Raa. Atoll by Riyaz M 
(2014).  

Environmental Impact Assessment For Proposed Levelling And Earthworks Of Football Arena In 
Nadella, South Huvadhu Atoll by Riyaz M. (2016. 

Environmental impact assessment for beach nourishment and maintenance dredging of access 
channels and harbour in Thulhaagiri island by Riyaz M. and M. Shiham (2014) 
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4 DESCRIPTION OF THE PROJECT 

4.1 THE PROPONENT 

The proponent of ADh.  Mandhoo Island access and jetty development project is the Ministry of 
Housing and Infrastructure. The Ministry is the government responsible body for the development and 
regulate the housing and infrastructure of the country. Jetties and access channels being a public 
infrastructure the Ministry’s mandate in relation to infrastructure development projects is at three 
levels.  

• National Harbour and Reclamation Programme, which involves the construction of major
harbours and reclamation projects in the country

• Access Improvement Programme, which was initiated in 2004 with a scope to provide a
minimum access to all islands that had no means of a proper access

• Repair and Rehabilitation Programme, which was initiated following the catastrophic event of
December 2004 tsunami that damaged a large number of harbours and jetties. This
programme was initially implemented by National Disaster Management Centre (NDMC) and
later handed over to the Ministry of Housing and Environment.

Harbour development project of all the inhabited islands fall under access improvement programme of 
which Mandhoo has been craving for an appropriate jetty to access the island.  

Maldives Road Development Cooperation (MRDC) has been contracted to undertake the jetty 
reconstruction work in ADh.  Mandhoo.   

4.2 PROJECT LOCATION AND BOUNDARY 

ADh.  Mandhoo is located on the south western  side of ADh Atoll. The island is located at the north 
eastern rim of the atoll at Longitude  72.709615°, Latitude 3.698151° (Figure 7). The Island is 
elongated wider on the southern side and narrower on the northern side. The island is   oriented N-S 
and is found in a single reef with a huge deep lagoon. The island occupies south western part of the 
reef flat. The island has approximately 1.11km in length and 475m on the widest part and 155m wide 
on the narrow part of the island and has an approximate land area of 39ha. Closest inhabited island 
located within the vicinity of Mandhoo Island include Himandhoo and Malhos on the north and 
Dhangethi and Omandhu on the east.     

The proposed jetty reconstruction work will take place on the eastern side of the island. 

The project boundary is confined to the near-shore areas of ADh.  Mandhoo Island and the lagoon 
environment in which the island is found (Figure 7).  
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Figure 7: Location of ADh.  Mandhoo Island in ADh Atoll 

4.3 PROJECT OUTLINE AND SITE PLAN 

The proposed T- jetty design and dimensions are standard island access related infrastructure 
government develops in islands with the population size of Mandhoo.  In general Island access related 
structures include an access channel, small mooring area and a jetty. There is a fairly large natural 
lagoon, and number of access points to the reef therefore; only a T-Jetty will be constructed in 
Mandhoo. (Figure 3). To do so the initial proposal of the Government includes the following 
components   

• Construction of 35m long T-jetty with 6m width walkway
• Ground levelling the jetty area.
• Construction of T section parallel to the shoreline with (20m length and 6m width)
• Maintenance dredging near Jetty area if necessary

Dredging would be considered necessary if the water is less than -3m with respect to the MSL in the 
areas near the jetty.  Figure 3 shows a conceptual drawing and location of the proposed access jetty 
that will be constructed at the footprint of the existing jetty.  

Field verification of the project site has revealed that dredging is not required near the jetty area. At 
present the area has an average depth of 5m.  Discussion with the people of the island has suggested 
shifting the location of the jetty 20m south of the existing jetty for the convenience of the community. 
Also they have suggested lengthening both the shore perpendicular and parallel sections of the T- 
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jetty. These alternative changes will be discussed in detail in the alternatives section of this report 
which would be the preferred location to develop island access jetty in Mandhoo.  

4.4 MAIN DEVELOPMENT FEATURES OF THE PROJECT 

The following are the main development features of  Mandhoo access jetty development project: 
1. Construction of 35m long T-jetty with 6m width walkway
2. Ground levelling the jetty area.
3. Construction of T section parallel to the shoreline with (20m length and 6m width)
4. Maintenance dredging near Jetty area if necessary

Above features are depicted in the (Figure 3). The people of the island are hoping to increase the 
length of the jetty few meters and making the shore parallel section of the T jetty longer than the 
proposed to be able to anchor their vessels alongside the jetty. Therefore, they have suggested shifting 
the jetty 20m south of the proposed location.   

4.5 MOORING AREA BASIN 

There is no need to dredge a mooring basin as the existing lagoon is deep enough to accommodate 
large vessels.  It is planned to complete all activities within the scope of this project in 365 days. But 
the actual work is expected to take less than 90 days.  

4.5.1 The Entrance Channel 

There is no need to dredge an access channel as there are many access points on the eastern and 
southern side of the reef.  
.   

4.5.2 Jetty Works 

Footing of the jetty will be made from concrete columns placed on pre-cast concrete footings. The 
footing will be made on land and placed using  a barge and crane/Highmark/excavator. The columns 
will be transported to the jetty area on trucks or excavators. Existing roads of the island would be used 
for this purpose whenever possible. Once the concrete columns are in place, in-situ beams will be cast 
to receive timber deck. Detail drawing of the jetty is provided in Annex 3.  

4.5.3 Ground levelling of Jetty area 

Excavated material obtained from jetty construction and maintenance dredging will be used for 
ground levelling of the jetty. 

4.6 VOLUMES AND TYPES OF SEDIMENT TO BE DREDGED 

From existing water depth information there is no need to do the maintenance dredging or excavation 
near the jetty area. The jetty area is deep enough water depth is within the range of 5-7m. Therefore it 
is very unlikely that dredging will necessarily take place in this project.  

4.7 TIMINING 

Timing of the jetty reconstruction work is proposed to be coincided during the period between August 
and November to allow the sediment plume to move south and northward influenced by the 
predominant wind direction and ocean currents. The sediment plume that will be generated from the 
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jetty reconstruction work will be very localised within  or not more than100m radius from the 
working area. The proposed dredging schedule is given below in Table 1 

4.8 ACCIDENTS AND HAZARDS 

A major risk associated with the project is the impact on marine environment from the proposed 
island access and Jetty reconstruction work. The construction works will be carried out using 
excavators/crane placed on a barge, which will be floating during the entire operation. It is a 
possibility that the barge may run on to the reef flat during low tide, however, this can be avoided 
with work scheduling at high tide. Deployment of precast pad-column units will replace the natural 
seabed at direct construction footprint of the proposed structures, which cannot be avoided. 

4.9 PROJECT SCHEDULE 

The project is scheduled to be completed in 365 days but the actual construction work will take about 
90 days to complete including the time needed for seeking necessary approvals. The main milestones 
include; obtaining approvals, mobilization, and onset of work, jetty works, and demobilization. Table 
1 shows the project schedule and project inputs and outputs are given in Table 2. 

Table 1: Project Schedule – Indicative 

4.10 PROJECT INPUT AND OUTPUTS 

Table 2: Matrix of project major inputs and outputs 

Input resource(s) Source/type How to obtain resources 

Workers Skilled and semi-skilled 
labour,  
Manager  (1) Supervisor 
(1) Excavator Operator
(2), Loader operator (1),
Welder (1), Driver (2),
Carpenter (2), Bar bender
(2),  Mason (2) Labourer
(11) Cook (1) Cook

Trained and licensed staff of the contactor 
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helper (1) total of 27 
people, skilled and semi 
skilled 16 and unskilled 
labourers 11.  

Machinery 
(excavator, barge, 
operational tools) 

02 excavators 
02 dump trucks 
01 loader 
01 Concrete machine 
01 Barge 
01 Workshop container 
01 Office Container 
03 Diesel tank 5,000litres 
01 Welding Genset 
20KvA 

To be obtained and operated by the contractor. 
Contractor will be required to bring to the site 
machines in good working conditions to avoid 
loss of time due to breakdown of machines, 
vehicles and equipment. 

Output Anticipated quantities Comments 

Maintenance 
dredging 

May be required quantity 
is not known 

Over time is it expected that substrate will be re-
colonized by benthic / sessile organism, resuming 
a new ecological balance. 

T-Jetty Total length of  the jetty 
sections 35m 

Built using concrete, jetty columns will be pre-
caste on land and transported to the site 

Dredged material Minor quantity Levelling the jetty base  

Wastes Minor amount No wastes during the excavation will be allowed 
to be dumped into the sea. Solid wastes and 
human wastes will be managed through the 
existing wastewater and solid waste management 
system on the island 

Waste oil and 
lubricants 

Minor amount Gathered in a barrel and sent to Thilafushi through 
existing waste management system 

Noise and light Localized Excavator and truck operation will generate some 
noise during the project execution. If work is 
carried out in the night lights will be necessary in 
the harbour area. Work will not be carried out late 
into the night to avoid disturbance to local 
population. 

Plastics and 
packaging waste 

Minor amount Managed through existing waste management 
system of the island 
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5 ADMINISTRATIVE AND REGULATORY FRAMEWORK 

This is section highlights relevant government stakeholders, their roles and reviews relevant legal 
framework applicable to the proposed project. 

5.1 MINISTRY OF ENVIRONMENT, ENERGY 

The Ministry of Environment and Energy (MEE) is key Ministry in the government mandated with 
the protection of the environment.  Environmental responsibilities assigned to MEE includes 
formulating environmental policies, coordinating, preservation and management of the environment 
throughout the country, and enforcing Environmental Protection and Preservation Act (EPPA) 
(04/93). Under Article 5(a) of EPPA, Environmental Impact Assessment (EIA) is mandatory for 
projects that may cause potential harm to the environment.  The EIA report has to be submitted to the 
EPA for approval before commencement of a project. As per this legislation, any project that has any 
undesirable impact on the environment can be terminated without compensation by MEE. 

5.2 ENVIRONMENTAL PROTECTION AGENCY (EPA) 

EPA is the key regulatory body on environment, which is an autonomous body formed under the 
umbrella of MEE. It is mandated with implementing the EIA process in the Maldives, implementing 
the Environment Act and subsequent regulations on behalf of MHE, regulating water and sanitation, 
biodiversity conservation, waste management and coastal zone management. Also, it is responsible 
for developing environmental standards and guidelines in the country.  

5.3 MINISTRY OF HOUSING AND INFRASTRUCTURE 

The Ministry of Housing and Infrastructure is mandated to undertake reclamation, harbour 
development and coastal protection infrastructures as per the government policies.  The Ministry of 
Housing and Infrastructure has a harbour and jetties development programme where there are minimal 
requirements for harbours and jetties in local inhabited islands. The Access Improvement Programme, 
which was initiated in 2004, had a scope to provide minimum access to all islands that had no means 
of a proper access. The Ministry undertakes all coastal infrastructure projects except those specifically 
focused on shore protection. Depending on the environmental conditions of specific islands, 
breakwaters or side quay walls would be provided to make the harbour basin safe from adverse 
conditions. 

Although there are no published local guidelines, the Ministry uses British standards for coastal 
structures specifications. The environmental requirements considered are those provided by the 
Ministry of Environment and Energy such as that of Dredging and Reclamation Regulation. The 
environmental criteria for each project are, however, defined according to the findings of the 
Environmental Impact Assessment, which is required to be undertaken for each and every harbour 
project. 

5.4 LEGAL FRAMEWORK 

Four regulations pertaining to the proposed project have been reviewed and the project’s conformity 
to these has been assessed. 

a) EIA Regulations 2012
b) Regulations on cutting down of Trees
c) Regulation on Dredging and Reclamation
d) Regulation and Waste Management
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5.4.1 EIA Regulations 2012 

The most important governing law as far as the environmental impact assessment is concerned is 
Environment Protection and Preservation Act (Law No. 4/93) (EPPA). 

EPPA mandates all development projects in the Maldives to undertake an Environmental Impact 
Assessment prior to undertaking any such project.  

Further the EPPA states an impact assessment study shall be submitted to the relevant Government 
authority before implementing any development project that may have a potential impact on the 
environment. 

It goes on to say that the relevant Authority of Government shall formulate the guidelines for 
environmental impact assessment and shall determine the projects that need such assessment as 
mentioned in above. 

The law also gives power to the relevant Government authority to terminate any project that has any 
undesirable impact on the environment. A project so terminated shall not receive any compensation. 

According to the EPPA waste disposal, oil and poisonous substances any type of waste, oil, poisonous 
gases or any substance that may have a harmful effect on the environment shall not be disposed within 
the territory of the Maldives. 

Government of Maldives reserves right to claim compensation for all the damages that area caused by 
the activities that are detrimental to the environment. 

Environment Impact Regulations, 2012 & other relevant regulations 

Under the provisions of EPPA the Government of Maldives has formulated and gazetted 
Environmental Impact Assessment Regulations (2012) detailing the EIA process and the EIA 
preparation. 

In addition to EIA regulations, other relevant regulation will be followed in development and 
implementation of the proposed project. These regulations include ban on coral mining. Coral mining 
from house reef and atoll rim reef has been banned since 1990. Sand mining from any island has also 
been banned since March 2000.  

The EPPA, EIA Regulations and other relevant regulations will be duly taken into consideration in 
preparing the EIA report and in the implementation of the project. 

5.4.2 Regulation on Cutting down Trees 

Cutting down and relocating of mature trees is regulated in Maldives under the by-law on cutting 
down, uprooting, digging out and export of trees and palms from one island to another. In the 
preamble of the law, made in pursuant to Law No. 4/93, it states the purpose of the law is to educate 
citizens and developers about the importance of trees including sound management to maintain trees 
and provide standards for the preservation of trees in the Maldives.  

Under the law certain tree are prohibited to remove from island. They include: 

• The coastal vegetation growing around the islands extending to about 15m into the island
• All trees and palms growing in mangroves and wetlands spreading to 15m of land area
• All trees in Government protected areas
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• Trees that are being protected by the Government in order to protect species of animal  /
organisms that inhabit on such trees

• Trees / palms those are unusual in nature.

The law states that prior permission must be obtained for removal and/or relocation of 10 or more 
trees or palms. For indiscriminate removal and land clearances and EIA Decision Note is required. 
The size of the trees and palms that are allowed to be relocated should have more than 15feet from 
lowest point to the crown spread for palms and 8 feet from the lowest point to the trunk to tip of the 
highest branch for trees other than palms.  

The law also states that cutting down and uprooting of the trees shall be made under supervision of 
the island / atoll offices (in the current context Atoll / Island Councils).  

The project does not involve removal of any tree from the island hence the regulation will be fully 
complied to. 

5.4.3 Regulation on Dredging and Reclamation 

Regulation on Reclamation and Dredging of Islands Lagoons (Regulation 2013/R-15) came into 
effect in April 2013. The regulation requires having permission of EPA on projects requiring 
alternation of the island, either by reclamation of dredging. Specifically the regulation requires 
producing scaled-maps of the island before and after the proposed intervention. Special provisions 
have been made on protected and sensitive area restricting changes to the environment of the islands.  

According to the new enforcement arrangement made since November application for Dredging and 
Reclamation Permit for the projects has to be submitted along with the EIA/Addendums to the 
Environmental Protection Agency. Therefore the application for Dredging and Reclamation Permit 
for this project is submitted together with the EIA report. 

5.4.4 Regulation and Waste Management 

Waste management Regulation (No. 2013/R-58) is more recent coming into effect on 6 February 
2014. The regulation was gazetted on 05 August 2013. The regulation provides set of comprehensive 
guidelines on collecting, storing, transporting and managing waste. In the preamble its states the 
objective of the regulation is in line with the Article 22 of the Constitution which requires that 
development activities designed for achieving socioeconomic targets should ensure that environment 
and its constituent living component is not compromised and that resources are utilized effectively.  

The regulation talks of the responsibilities of collection, transport, treating and storage of waste. It 
also talks of management centres and landfill sites and managing hazardous waste. Various sectors 
and entities (including tourist resorts) encouraged having their own waste management plans 
consistent with the Regulation.  

EPA is the implementing agency of environmental law and the implementing agency of the EIA 
regulation.  

Wastes produced from the project will be disposed in compliance to this regulation. 

5.4.5 Summary 

In summary, if maintenance dredging is not involved in the project the proposed project will not need 
to do an EIA as per the schedule Raa of the EIA regulations, jetties (standing on pillar) that allow 
natural flow of sediment and water will not be required to conduct a full EIA report. However this 
EIA is prepared assuming that maintenance dredging near the jetty area may be required. The project 
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will comply with all applicable environmental regulations requirements, relevant legislation, and legal 
and regulatory statutes. The EIA process ensured that this project has followed relevant laws and 
regulations and the scoping meeting and the stakeholder consultations enabled all related stakeholders 
participate in the process. 
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6 METHODOLOGIES 

The study approach involved undertaking data collection through field surveys and literature review. 

The project scoping was carried out to narrow down the project issues to those requiring detailed 
analysis. The process involved discussions with stakeholders on key project issues. The primary data 
was collected through the qualitative and quantitative methods of data collection. Qualitative data was 
collected through filed visits/site walks, public and stakeholder consultations and direct consultation 
with the people of the island. Stakeholder discussions were conducted to collect as much relevant 
information and views. Specific methodologies adopted to assess various aspects of the environment 
have been discussed in details in the respective sections of this report. 

The secondary data was collected through literature reviews which included a study of the following: 

         Policies, Acts and Regulations; 
         Aerial photographs and satellite images; and 

In undertaking baseline studies using available data and knowledge have been used. Key issues have 
been identified during scoping as given in the TOR. Based on the scoping need for further in-depth 
studies and additional data requirement were identified. Local knowledge was used as much as 
possible to ensure key questions are addressed in the assessment. To avoid delay in decision making 
and to provide a conservative assessment of environmental impacts a short term data collection and 
use of existing data and expert judgments were adopted.  

6.1 MARINE ENVIRONMENT 

6.1.1 Reef and Surveys 

Equipment and tools used 

• Still photograph camera
• Digital globe multispectral satellite data

Status of coral reef was assessed from area proposed for the development. Due to time limitation 
photographic assessment was made.The lagoon in front of the proposed jetty reconstruction area on 
the on the flat on the eastern side is deep and has a sandy bottom. Photographs are taken from the reef 
edge and which has an average depth of 5-7 meter. 

6.1.2 Bathymetry 

Bathymetric survey of the area proposed for jetty reconstruction in Mandhoo, was carried out by 
using echo sounder and a GPS. Differential GPS technique is used for correction of GPS locations 
points. Echo sounder measurements are corrected and related to the mean sea-level for the area. 
Bathymetry of the surveyed area is in shown Figure 17 

6.1.3 Waves and Currents 

Generalised wave predictions and wave pattern predicted using hindcast for the Indian Ocean was 
obtained from weather information providing sites. Site specific data was not collected during the 
survey. 

6.1.4 Coastal Dynamics 

Combination of remote sensing and GIS technology and field mapping and ground truthing were used 
to assess the long term coastal and morphological changes of the islands. Google earth historical 
image sequence was co-georeferenced with the survey data and comparatively evaluated using GIS 
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technology to assess the long term geomorphological developments of the island.  Changes in the 
shoreline from 2008-2016 was documented using Google earth images. Shoreline mapping of the 
eastern coast was conducted. 

6.1.5 Geology, Sediment, Marine Benthic Assessment 

Due to the homogenous nature of the geological characteristics of Maldivian Atolls, site specific 
investigation for reef and lagoon geomorphology was not conducted whereas coring studies 
conducted elsewhere in the Maldives was reviewed (Gischler, et. al.,2008). Visual observations were 
also made during the field on the geomorphological aspects of the island lagoon and reef.  The 
proposed site for development of the jetty is homogenous consists of medium –fine grained sand that 
is usually found in deep lagoons.   

6.2 TERRESTRIAL ENVIRONMENT 

6.3 CLIMATE 

Official meteorological observations services in Maldives are limited to airports. A total of 11 airports 
are in operation, however meteorological observation takes place only on 5 airports. They are 
Hanimaadhoo in the north, Ibrahim Nasir International Airport in the centre, Kahdhdhoo, in the south 
centre, Kaadehdhoo, in the south, and Gan Island in the extreme south.  Observation routinely 
monitored and measured include, surface wind speed and direction, daily minimum and maximum air 
temperature at near-sea level, humidity, cloud cover. Monitoring of sea-level height takes place only 
in Hulhule (central), Hanimaadhoo (North) and in Gan Island (in south). Apart from the official 
meteorological observations, number of resort islands and individuals are installing portable mobile 
weather stations. Such weather stations are providing real time measurements to popular weather 
forecasting sites such as http://www.wunderground.com and htpp://www.windfinder.com. Data 
collected from these stations are now publicly available from those internet sites (accessed June 
2017).  

In the absence site specific weather data the normal procedure is to obtain whatever is available from 
the nearest weather station in an airport and apply it to the site assuming that average climate 
conditions do not show much variation between different islands. For the purposes of ADh.  Mandhoo 
EIA meteorological observations from the Male, which is located approximately 102km north east of 
Mandhoo was used for description of specific local climate condition of  Mandhoo Island. 

6.4 IMPACT ASSESSMENT METHODOLOGY 

The environmental impacts that may be associated with the proposed island access and jetty 
construction project on ADh Mandhoo Island are predicted by using a simple matrix. Island and 
access development is a very common and necessary infrastructure development that is needed in 
almost all the islands of the Maldives. People are very familiar with the environmental impacts 
associated with the development. Due to its necessity socio economic benefit of island access related 
development always overweight environmental concerns.     Impacts from various activities of the 
proposed project both construction and operational phases have been identified through consultation 
with the project management team, field surveys, observations and assessment, as well as based on 
field experience and expert opinion on similar development projects in the country.  

Other sources of information have been used wherever possible. Data collected during field surveys 
can be used to predict outcomes of various operational and construction activities on the various 
related environmental components. Data presented in this report can also be used as a baseline for 
environmental monitoring of the project activities. 

htpp://www.windfinder.com/
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6.5 DATA GAPS 

In the Maldives it is common to expect a detailed environmental analysis for an EIA to be undertaken 
in a relatively short period of time. Therefore, limitation of the time spent on site has been the key 
limiting factor to get a more detailed assessment on all environmental aspects surrounding the island. 
Given the seasonal climatic variations in Maldives and the differences in island dynamics and climate 
settings in individual islands such a short time frame is too little to assess selected aspects of the 
environment. This problem is compounded by the absence or extreme difficulty in obtaining grey 
literature (held in technical reports in some government officers) and of long-term studies in other 
parts of Maldives. Hence, most EIA’s end up being based on an environmental snapshot of specific 
point in time. However, experienced EIA specialists can deliver a close match to reality based on a 
number of similar assessments and expert judgments of the team. In this regard, the following gaps 
could be identified in information. 

− Absence of long-term site specific or even regional data (at least1- 2 years). Most 
critical data include current, wave and coastal dynamics.  

− Absence of historical and long-term records on reef and lagoon environment. 

These gaps are seriously considered in the assessment and care has been taken to address the issue in 
designing mitigation measures and the monitoring programme. Nonetheless, most of the assessments, 
including sea water quality, island dynamics, reef health, bathymetry were done in accordance with 
the TOR and other relevant information are collected through literature review to reflect closest match 
to existing environment of the island at the time of these assessments.  

Figure 8: Mapping and survey area and magnified view of sampling locations of  ADh. Mandhoo 
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7 EXISTING ENVIRONMENTAL CONDITIONS 

7.1 OBJECTIVES 

The purpose of this was to assess the existing environmental conditions of the coastal environment of 
the area proposed for island access and jetty reconstruction in Mandhoo Island. This is critical in 
assessing potential impacts and to determine the actual extent of damage should an unforeseen impact 
occur during the implementation phase. The current assessment is more focussed on locations planned 
for entrance channel dredging, jetty reconstruction and associated activities. 

7.2 METEOROLOGY AND CLIMATE 

7.2.1 Temperature 

The daily average temperatures rarely drop below 25°C and rarely go above 32°C.  The warm period 
of the year is from March to May with an average daily high temperature above 31°C. The hottest day 
of the year is during April, with an average high of 32°C and low of 28°C. 

The cool periods lasts from October/November to January with an average daily high temperature 
below 30ºC. The coldest day of the year is around mid-December, with an average low of 26°C and 
high of 30ºC. The sea surface temperature in the Indian Ocean in July 2014 is recorded to be around 
29-30ºC. 

The annual average rainfall is approximately 1,950mm. As Maldives lies on the equator, Maldives 
receives plenty of sunshine throughout the year. Significant variation is observed in the climate 
between the northern and the southern atolls. The annual average rainfall in the southern atolls is 
higher than the northern atolls. In addition, greater extremes of temperature are also recorded in the 
southern atolls. On average southern atolls receive 2,704 hours of sunshine each year. Table 5 
provides a summary of key meteorological findings for Maldives. 

Table 3: Key meteorological features of the Maldives 
Parameter Data 
Average Rainfall 9.1mm/day in May, November 

1.1mm/day in February 
Maximum Rainfall 184.5mm/day in October 1994 
Average air temperature 30.0 C in November 1973 

31.7 C in April 
Average wind speed 3.7 m/s in March 

5.7 m/s in January, June 
Maximum wind speed W 31.9 m/s in November 1978 
Average air pressure 1012 mb in December 

1010 mb in April 

Seawater surface temperatures (SST) are usually 28-29oC, but can reach 30 or more in shallow near 
shore areas. The Maldives are reported to experience a mixed layer of relatively saline water (36 ‰) 
from Arabian Sea which mixes with occasional intrusion of 34 ‰ waters from Bay of Bangal. 

7.2.2 Monsoons 

The climate of Maldives is characterised by the monsoons of Indian Ocean. Monsoon wind reversal 
significantly affects weather patterns. Two monsoon seasons are observed in Maldives: the Northeast 
(Iruvai) and the Southwest (Hulhangu) monsoon. The parameters that best distinguish the two 
monsoons are wind and rainfall patterns. The southwest monsoon is the rainy season while the 
northeast monsoon is the dry season. The southwest monsoon occurs from May to September and the 
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northeast monsoon is from December to February. The transition period of southwest monsoon occurs 
between March and April while that of northeast monsoon occurs from October to November. 

7.2.3 Winds 

Winds affect sedimentation process both during the formation and development of islands. Winds 
help regenerate waves that are weakened by traveling over reefs and also cause locally generated 
waves over lagoons. The following figure (Figure 9) is an analysis of wind data for the period July 
2002 to May 2017, which shows a general picture of winds in terms of direction and strength. The 
analysis was done on www.windfinder.com, which was accessed on 7th July 2017. . 

Figure 9: Average wind speed and direction Male (from www.windfinder.com) 

Figure 10:  Wind direction and speed for Male region 

The average wind speed for the sum of the years (2002-2017) is 9 knots for Male region and the 
predominant wind directions are W, WSW and WNW, which is the main feature during the SW 
monsoon. During the NE monsoon, predominant wind occurs from ENE direction with an average 

http://www.windfinder.com/
http://www.windfinder.com/
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wind speed of 6-7 knots. Thus, strong winds are associated with the southwest monsoon season. Gales 
are uncommon, and cyclones are very rare in the Maldives.  

The below figure (Figure 11) is a regionalized prediction of wind direction for the Indian Ocean done 
on www.windfinder.com, which shows that the predominant wind direction during the month of July 
2017 will be from the west with a wind speed of 4-8 knots. 

Figure 11: Wind speed and direction prediction for July 2017 

7.2.4 Rainfall 

The wet season- southwest monsoon runs from mid-May to November. In this season Maldives 
experiences torrential rain. Central, Southern and Northern parts of the Maldives receive annual 
average rainfall of 1924.7mm, 2277.8mm, and 1786.4mm, respectively. The highest rainfall ever 
recorded in the Maldives with in 24 hour period was recorded on 9th July 2002 at Kaadedhdhoo 
Meteorological Office and amounts to 219.8mm of rainfall. The fact that the Maldives is located at 
the equator, Maldives receives plentiful of sunshine throughout the year. On average Southern atolls 
(Gan) of the Maldives receives 2704.07 hours of sunshine each year. Furthermore, on average central 
(Hulhule) parts of the country receives 2784.51 hours of sunshine per year (MMS).   

The probability that precipitation will be observed at Hulhule varies throughout the year. Precipitation 
is most likely around September 9, occurring in 57% of days. Precipitation is least likely 
around March 1, occurring in 18% of days (See Figure 12). 

http://www.windfinder.com/
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Figure 12: Probability of Participation at some point in the day for Hulhule, Maldives 
(weatherspark.com). 

Wind and rain fall pattern expected for ADh. Mandhoo show that the higher wind speed during 
southwest monsoon is coincided with higher precipitation.  

7.3 TIDES, CURRENTS AND WAVES 

7.3.1 Tides 

Tides experienced in Maldives are mixed and semi-diurnal/diurnal. Typical spring and neap tidal 
ranges are approximately 1.0m and 0.3m, respectively. Maximum spring tidal range in the central 
atolls is approximately 1.1m. There is also a 0.2m seasonal fluctuation in regional mean sea level, 
with an increase of about 0.1m during February to April and a decrease of 0.1m during September to 
November. Like in most other atolls, semidiurnal tides are experienced in ADh Atoll - that is two high 
tides and two low tides a day. The tide varies from place to place, depending on the location and on 
the shape and depth of the basin, channels and reefs and also time of the year. Tidal variations in 
Maldives are presented in Table 4. 

Table 4: Tidal variation observed at Velaanaa International Airport (Mean levels reported by the 
Maldives Meteorological Services). 

Tide Level Referred to MSL 
Highest Astronomical Tide (HAT) +0.64
Mean Higher High Water (MHHW) +0.34
Mean Lower High Water (MLHW) +0.14
Mean Sea Level (MSL) 0.00 
Mean Higher Low Water (MHLW) -0.16
Mean Lower Low Water (MHLW) -0.36
Lowest Astronomical Tide (LAT) -0.56
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Astronomical tides are related to the motion of the earth-moon-sun system, and have a range of 
periodicities. The highest astronomical tide was recorded as 0.64 m above the mean sea level and the 
lowest astronomical tide was recorded as 0.56 m below the mean sea level. Tidal variation of 1.2m 
from lowest to the highest tide levels were recorded in the country. Tidal fluctuations (rise and fall of 
tides) cause changes in current flow pattern around the island and bring subsequent changes in 
physical aspects of the shoreline. At low tide water movement is very slow, therefore low tide period 
is considered to be a good time to conduct dredging and reclamation work. 

7.3.2 Currents 

Currents which affect the sea area around the Maldives are caused by one or more of the following 
systems:     

a) Oceanic currents
b) Tidal currents
c) Wind-induced currents
d) Wave-induced currents

The   oceanic   currents   flowing across the Maldives are notorious for their strength. The exposure of 
the Maldives to the vast Indian Ocean ensures that an immense body of water is constantly flowing 
across the plateau on   which the atolls are   built. In the Arabian Sea, as one gets closer to the equator, 
the prevailing winds become more and more indicative of the oceanic surface current. Thus, wind 
(especially during monsoons) can be a major factor affecting current velocity and direction, and 
currents can be of great strength     (wind-induced   currents).  For   example: currents   in   the 
channels   near   Malé   have   been   recorded at   4   knots   or   more.   Inside   an   atoll, current 
speeds are more settled. Oceanographic currents   are   driven   by   two monsoonal winds, namely the 
westerly and   easterly wind. The westerly flowing current tend to   dominate   from   January   to 
March   while   the   easterly currents dominate from   May to   November. The   changes in   current   
flow   patterns   occur in   April   and   December. The   current velocities are about 0.5 m/s, only in 
May values may increase to 0.8 m/s.  

The   vertical   water   movements associated with   the   rise   and   fall   of   the   tide   are 
accompanied by horizontal water     motion    termed     tidal currents.   These     tidal currents    have 
the   same    periodicities    as the   vertical oscillations, but tend to follow an elliptical path and do not 
normally involve simple to- and-from   motion. Generally      the   tidal currents   are   eastward     in 
flood   and    westward     in ebb.   Tidal   currents, which   flow according   to   the   height   of   the 
tide, are   generally   not   strong.   There   is   a   strong   diurnal influence, which governs the tides in 
the Maldives, but in general the tidal range is less than 1m.  

On   a   more   local   scale, especially on   the   reef   flats, wave-induced currents (cross-shore and/or 
long-shore) also form an important factor affecting the current regime. 

7.3.3 Waves 

The swell and wind waves experienced on the Maldives are governed mainly by the two monsoon 
periods. Swell     caused    by   cyclonic    storms    in the area   west   of   Australia    may    also reach  
the southern atolls of the Maldives on occasion.  

The swells and wind waves experienced   by the Maldives are conditioned by the prevailing biannual 
monsoon   wind    directions, and   are   typically   strongest   during    April   –   July in the   south-
west   monsoon period.  During this season, swells generated north of the equator with heights of 2-
3m with periods of 18-20 seconds have been reported in the region. 

The   Maldives also   experiences swells   originating from   cyclones and   storm   events occurring 
well south of the   equator.   It   is   reported   that   the   swell   waves   from   southeast   to   south-
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south-east   occur   due   to strong storms     in the southern    hemisphere   in     the   area west   of 
Australia   with    direction towards   the   Maldives.  

Local wave periods are generally in the range 2-4 seconds and are easily distinguished from the swell 
waves. Due to the shallow depths on the reef flat, significant wave breaking (energy dissipation) will 
take place at the reef’s edge, reducing the wave height of waves, which pass over the reef flat. A 
general swell forecast and swell periods are available from various weather related websites. These 
forecasts are very general and it does not reflect local variations in wave period and wave height 
(Figure 13). 

Figure 13: Generalised wave height (right) and wind direction and speed (left) prediction for the 
Indian Ocean on 28th June 2017 (http://magicseaweed.com/, accessed 28th June 2017) 

As per the wind record observations Mandhoo Island is subjected to average wind speed of 4-10 
knots. Wind speed of 4-6 knots can generate small wavelets with glassy appearing crest without 
breaking. Wind speed of 7-10 knots can generate large white-capped fetch waves. Wind speed around 
Mandhoo area could reach 20-40 knots at gale, rain and thunderstorms periods. This means that 
Mandhoo region has potential to generate medium-high waves with long wave lengths.  The proposed 
site for development of island access and jetty is exposed to wind regenerated fetch during NE 
monsoon and during transition periods.  

7.4 ISLAND MORPHOLOGY AND COASTAL ENVIRONMENT 

Historic Digital Globe, Google Earth images (2008-2016) and island surveys are comparatively 
evaluated using GIS technology to assess the beach dynamics of the island. Co-georeferencing 
technique of historical digital globe images taken in various months of the year was used to map the 
beach end of the island and overlaid to quantify long term changes in island area. Both seasonal and 
monthly changes in beach erosion, accretion and sediment dynamics were quantified using this 
technique.    

Figure 14 shows beach end change and dynamics over time in the island and a magnified view of the 
designated beach area for the proposed development.  A comprehensive sequence of digital globe 
images are available from 2008-2016. The result shows that the overall area of the island in 2008 and 
2016 remained very close (39ha in 2008 and 38.ha in 2016). Sequence of images of also shows that a 
the existing jetty was still intact in 2008 and the beach width is wider on the eastern side in 2016 than 
the width in 2008. This indicates that the beach area proposed for the development of jetty  in 
Mandhoois a highly dynamic subjected to change in beach width seasonally. The most dynamic area 
of the island is the south western tip of the island where seasonal shifting erosion and accretion was 
observed from comparison of historical images (Figure 14and Figure 15). 

http://magicseaweed.com/
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Figure 14: ADh.  Mandhoo beach dynamics (2002-2017) showing beach change, magnified view of 
the proposed project site.   

Figure 15: The eastern coast of  Mandhoo is beach deposits comprise of well sorted medium –fine 
grained coral sand 
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From the field observation it was confirmed that the proposed island access jetty reconstruction work 
will not require any amount of maintenance dredging. Water depth of the lagoon is deep enough   to 
accommodate ships and boats requiring 5-7m depth (Figure 17).  Since the necessity of dredging is 
eliminated impacts associated with the proposed dredging will be very minor and falls the category of 
development that does not require and EIA report. The only change that will be ring due to the 
development will be negligible changes in sediment flow patter near the jetty area.   

Beach material on the eastern coast of ADh.  Mandhoo consists of is fairly uniform medium to fine 
grained coral sand Figure 15. Beach rock, which is considered to be an indicator of erosion, is 
exposed on the eastern side and other parts of the island.  

One beach profile is taken from the proposed jetty reconstruction area which was extended to the deep 
lagoon. The profile shows relatively high elevated island ridge followed by a gently sloping beach 
that falls into the deep lagoon abruptly in a steeping slope. The beach slope that falls into the deep 
lagoon consists of very loose sand which is an indication of dynamic nature of the beach.  As can be 
noted from the profile that the water depth is 4.5m approximately 50m away from vegetation line 
which is the starting point of the profile. Geographic coordinate of the beach profiles are given Table 
6 and the location is shown in Figure 8.  

Figure 16: Beach profiles of ADH  MandhooIsland eastern side 

Table 5: Geographic coordinates and bearing direction of beach profile. 
Profile No Latitude Longitude 

Profile #1 3.6981 o N 72.711283 o E 

Bathymetry of the area proposed for island access jetty reconstruction work in Mandhoo was 
measured by using handheld echo sounder and a GPS. Differential GPS technique is used for 
correction of GPS locations points. 

Echo sounder measurements are corrected and related to the mean sea-level for the area. Lagoon 
depth of the area is within the range 4-10m less than 100m from the island vegetation line. The 
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shallow area where the footing of the jetty will be placed is within the range 0.4-0.9m at low tide. 
Figure 24. There is a very sharp drop-off between the sandy beach and the deep lagoon within less 
than 1m distance from the beach toe.  

Figure 17: Bathymetry of the area proposed for access jetty reconstruction work in ADh. Mandhoo 

7.5 MARINE ENVIRONMENT 

7.5.1 Marine Environmental Setting 

ADh.  Mandhoo Island is found in single reef found in the south western parts of ADh Atoll.  
The island is found in a very large oval shape reef having approximately 7.5km in length and 
2km in the width. The total area of the reef is estimated to be (1742. ha) Figure 18.  



EIA for ADh.  Mandhoo Jetty reconstruction Project | Ministry of Housing and Infrastructure | June 2017 Page 42 of 76 

Figure 18: The extent of ADh. Mandhoo reef, 

The island is approximately 38ha; hence the island occupies 0.02% of the whole reef. The 
island is located on the south western part of the reef, There is a fairly large deep lagoon 
inside the reef with numerous patch reefs. The deep lagoon occupies the eastern part of the 
reef. Depth of the lagoon varies between 1-12m and the water depth of deeper lagoon is 15m 
in some area.  The total area of the deep lagoon is over 550 ha. This means that the deeper 
lagoon occupies over 30% of the total reef area. The deep lagoon is accessible from the 
northern and southern ends and also from various points from the eastern side.  

The deep lagoon of Mandhoo is famous as a bait fishery ground, where large number of 
Yellowfin tuna fisherman from various parts of Ari Atoll comes for bait fishing. The 
numerous patch reefs in the lagoon serve as bait fish aggregating points where the coral 
patches provide necessary sheltering food and other ecological parameter required for bait 
fish aggregation.  

7.5.2 Reef characteristic and formation 
Mandhoo reef has a very distinct reef formation characteristic on its eastern and western 
sides. The eastern side reef which is facing the atoll lagoon has lagoonal characteristic. The 
reef flat on the eastern side consists of live coral patches on a sandy bottom and the reef 
slopes is fairly steep on this side. This side is exposed to fetch waves generated on the atoll 
lagoon.  



EIA for ADh.  Mandhoo Jetty reconstruction Project | Ministry of Housing and Infrastructure | June 2017 Page 43 of 76 

The western side has a fairly hard consolidated reef-rock conglomerate with numerous large 
spares and groove structures.    The reef flat is shallow within the range of 0.5-1.5m and the 
reef width on the western side is within the range of 300-500m. The western side is exposed 
to oceanic swells throughout the years and fairly large surfs break during the westerly 
monsoon period. The reef slope on the western side gently slopes ocean wards.  

The reef slopes on the northern and southern ends of the reef are very gently sloping. The 
slope extends about 1km on the southern side while on the northern side slope extent is 
approximately 800m.  

The proposed jetty construction work will be conducted in the nears-shore areas of Mandhoo 
Island. The island shoreline is far from the eastern reef separated by vast deep lagoon. 
Therefore it is very unlikely that the impact of the proposed jetty reconstruction activity will 
reach the reef area. But some of the patch reefs nearby the work area may be affected with 
excavation and subsequent sedimentation due to placement of pad-column structure of the 
jetty.  Due to time constraint and the scope of the project particularly with the proposed 
adjustment to the scope based on the findings of the field work no reef survey was conducted.  
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8 SOCIO-ECONOMIC ENVIRONMENT 

8.1 INTRODUCTION 

ADh.  Mandhoo is located on the south western  side of ADh Atoll. The island is located at the north 
eastern rim of the atoll at Longitude 72.709615°, Latitude 3.698151° (Figure 7). The Island is 
elongated wider on the southern side and narrower on the northern side. The island is   oriented N-S 
and is found in a single reef  with a huge deep lagoon. The island is occupies south western part of the 
reef flat. The island has approximately 1.11km in length and 475m on the widest part and 155m wide 
on the narrow part of the island and has an approximate land area of 39ha. Closest inhabited island 
located within the vicinity of  Mandhoo Island include Himandhoo and Malhos on the north and 
Dhangethi and Omandhu on the east.     

8.2 POPULATION AND HOUSING 

The total population of ADh Atoll based on Population and Housing Census undertaken in 2014 was 
9086 people divided into 10 inhabited islands. The largest population in the atoll is found in 
Maamigili having  2359 and the smallest population is found in Dhidhdhoo having only 153 persons 
and the total registered population of  Mandhoo  367 according the census 2014. Only 120-175 people 
actually live in the island. The rest of the registered population of  Manhood is living out either for 
employment or migrated to other islands. The total number of households in the island is 78.  

8.3 HEALTH AND EDUCATION 

There is only one school on the island. The school was established late 1990’s. The school 
approximately 25 student, two foreign and two local teachers. This is a primary level school teaching 
up to grade 7. Majority of the students from the island are studying either in Mahibadhoo or in Male.  

Health services started in the island in in early 2000, where a private house was rented by the 
government and service of family health officer and community health officer was provided for the 
island. A family health officer, community health officer and a nurse are providing the health services 
to the island.  Simple and most basic healthcare such as dressing, wounds, diabetes test, IV and 
injection fluid for patients. Also some very basic medicines are available in the Health Centre.     

Figure 19:  ADh Mandhoo Health Centre 
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8.4 ELECTRICITY 

Electricity for the island is provided by the island community. There are two generator sets each with 
50 KVA capacities. Monthly average usage is 18,156 kWh and approximately 90,000 litre/y of diesel 
fuels is consumed to generate electricity in the island.    (Maldives energy outlook, MEE, 2013). 

8.5 LOCAL ECONOMY 

Major economic activities of Mandhoo are fisheries tourism and trade, employment in resorts and 
other parts of the country and construction, trade and tourism.. The island has a fairly reasonable fleet 
of seagoing vessels. Approximately 20 boats and Dhoni are operating from the island mostly engaged 
in fisheries and providing tourism related travel and trade services for the resorts. Also the house reef 
of the island is used by the Yellowfin tuna fishermen as a source is for baitfish.  

8.6 SOCIO-ECONOMIC BENEFITS 

Mandhoo has a large number of Dhoni used in the nearby resorts for various purposes such as diving. 
Cargo supplies, ferries also number of Yellowfin tuna fishing vessels enters into the lagoon to catch 
bait fish. Therefore properly functioning access jetty is an important and necessary infrastructure 
required for the island.  In response to people’s request to replace the broken jetty the Government 
proposed this project to construct a new T-jetty in the same location of the existing jetty  and 
undertake maintenance dredging of the lagoon near if necessary. 

Island access related developments such as harbours, access channel and jetties, in inhabited island, 
are considered to be the most important infrastructure everyone craves for and viewed as a necessity 
for the development of the island to open up to the rest of the country. The primary objective of the 
project is to provide access to the island. Access to the island is envisaged to bring economic growth 
and will improve living conditions of people of ADh Mandhoo Island. Therefore the proposed 
development project in ADh. Mandhoo is an important infrastructure development project that will 
open-up the island and improve travel and trade and movement of people to and from the island. 
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9 STAKEHOLDER CONSULTATION 

The scoping meeting to determine the scope of the EIA report was held on 11th June 2017 at EPA. 
During the meeting the stakeholders were identified and the scope of the EIA report was determined. 
Methods used for stakeholder consultation include direct communication and interviews with locals in 
ADh. Mandhoo, formal meeting such as the scoping meeting, island council and the people of ADh 
Mandhoo.  

9.1 KEY STAKEHOLDERS 

As per the TOR the key stakeholders identified are 
1- Mandhoo islands council
2- People of   Mandhoo and boat owners island
3- Ministry of Housing and Infrastructure
4- Environmental Protection Agency

9.2 EIA SCOPING MEETING 

EIA scoping meeting was held on the 11th June 2017. ADh. Mandhoo council was not present in the 
meeting (meeting attendance is in Annex 4). The meeting was chaired by Ms. Fathimath Reema, 
Director EPA. The MHI representative gave a briefing on the   proposed development of access jetty 
on the eastern side of ADh.  Mandhoo and explained the major activity under this project would be 
jetty reconstruction work and maintenance dredging required near the jetty area.  

In the light of the discussions held in the scoping meeting, EPA requested to provide an 
Environmental impact assessment report on the proposed access jetty reconstruction and maintenance 
dredging in ADh. Mandhoo.  

9.3 CONSULTATION WITH MHI 

Formal consultation with MHI, the proponent of the project, was held on 9th July after the EIA 
scoping meeting and the field visit to the island. The consultant gave a briefing about the main 
findings from the field visit to ADh.  Mandhoo and the consultations held with the people and island 
council. The consultant conveyed that the jetty area in Mandhoo Island does not require any dredging 
as the area is already deeper than the water depth of harbour basins developed in islands. Also he 
conveyed the concerns of the people and council and their need to relocate the jetty approximately 
20m south of the existing jetty. Also the consultant conveyed other adjustment to the jetty that has 
been requested by the people, such as the length, width and extent etc. As a matter of principle MHI 
expressed their willingness to accommodate people’s need and had no objection to fulfill the people’s 
request as long as the adjustment proposed is within the budgetary limitations. They also expressed 
that they will discuss the matter further with council to ensure that people’s needs fulfilled.  

9.4 CONSULTATION WITH MANDHOO COUNCIL AND THE PUBLIC 

Stakeholder consultation with Mandhoo Island Council was held on 15th  June 2017 afternoon around 
14:00 pm at the Council Office during the field visit (Figure 20).  The meeting was held after the 
field visit and survey and inspection of the proposed location for island access and jetty construction 
in ADh.  Mandhoo.  Representatives of the general public, a selected group of youth,  former council 
members, senior citizens,  boat owners, present council members, women’s committee etc., are 
invited for the meeting (Figure 20). A list of attendees to the meeting is given in Annex 4. The newly 
elected council president gave a brief introduction about the meeting. He said that the council could 
not attend the scoping meeting held at EPA because of the short notice. He also said that talks about 
the jetty reconstruction have been going on for some years now and they can only believe about the 
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project when the actual practical work starts on the site. Also he said that the news came as a surprise 
as they have not been discussed about dimensions and specifics of the jetty.  Then the consultant gave 
a briefing about the project and the proposed dimensions of the jetty. He also briefed about the EIA 
process and the role of stakeholder consultation in environment related decision making.  Former 
island council member said that the dimensions of the jetty have been discussed with them and also a 
screening meeting was held in EPA last year on preparation of the EIA report for the project. In that 
meeting it was decided that the area proposed for jetty reconstruction is deep enough and no dredging 
is required hence an EIA report is not required. Since the jetty will be standing on pillars and will 
allow sand and water to follow underneath it without obstruction, the project does not need an EIA 
study as per the EIA regulations. Therefore; he questioned about the sudden need for an EIA study for 
the jetty reconstruction work. To this end the consultant responded by saying that in fact the EIA 
regulation is very clear on this matter and the main reason for conducting an EIA report is that during 
the scoping meeting MHI representative indicated about the potential need for maintenance dredging 
near the jetty area. Also he said that his observation is that there is no need for dredging in the 
proposed jetty reconstruction area as the area is deep enough. He said that this issue will be discussed 
with the ministry and the necessary measures will be taken. The consultant explained the EIA process 
and shared some of the observations from the field assessment. Then the floor was open for 
discussions. Main adjustment to the proposed jetty design in priority order is given below: 

1- Extend the T jetty (shore perpendicular section) 4-5m more than the proposed design into the
deep lagoon

2- Lengthening the shore parallel section of the T to 30-40m so the vessels can stay alongside
the jetty.

3- Shift the jetty 20m south of the existing jetty

Figure 20: Stakeholder consultation ADh  Mandhoo Council members and representation of general 
public 

9.5 MAIN CONCLUSIONS FROM THE STAKEHOLDER DISCUSSIONS 

Following are the conclusions of the consultations 
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1. Everyone agrees that access jetty is one of the most important needs of the island that
required to be addressed as soon as possible.

2. Some adjustments to the location and dimensions of the jetty were proposed.

3. The people of the island are eagerly waiting for the project to materialize and starting of
actual work on the site as soon as possible.

4. MHI has no objection for the proposed changes to project and expressed willingness to
accommodate people’s need and fulfill the people’s request as long as the adjustment
proposed is within the budgetary limitations.

Table 6: list of stakeholder consultation 
Name Designation Contact No 
Ibrahim Rasheed General Public 
Ramzee Mohamed General Public 
Husain Rasheed Boat owner 
Naaziraa Idhrees 
Ali Adam 
Adam Abdul Wahid 
Abdu General Public 
Haseen General Public 
Hassan Irushad General Public 
Shamsu Nisa 
Adam Mohamed 
Fathimath Ibrahim General Public 
Azumeeru 
Ibrahim Ismail Boat owner 
Mahmood Ahmed General Public 
Saththar General Public 
Badhoora Abdul Kareem General Public 
Ameen 
Ahmed Farushan 
Ali Mohamed Boat owner 
Ali Rizwan 
Ibrahim Shihab 
Ibrahim Hassan 
Mohamed Ibrahim General Public 
Abdul Kareem 
Adam Shareef Boat owner 
Adam Ibrahim 
Abdul Hadhi Abdul 
Rahman 

General Public 

Ali Shameeh 
Mohamed Naseem Council president 
Abbas Sauoodh Council Memeber 
Fathimath Inaya Council Admin Officer 
Dr. Mahmood Riyaz Consultant 7890307 
Ms. Nafha Aujaz Environment Analyst (MHI) 7721554 
Aroosha Hashim Assit. Project Office  (MHI) 
Mariyam Shidha Snr Research Officer (EPA) 
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Aiminath Mohamed Asst. Project Officer (EPA) 
Moosa Naseem FFehendhoo  Council (president) 
Ali Azhar Asst. Director (Fulhadhoo 

Council) 
Ahmed Asif Fulhadhoo Council (member) 7787992 
Hussain Rashad Rasgetheem Council (President) 
Fathimath Reema Director  (EPA) 
Hashim Nabeel Project officer (EPA) 
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10 POTENTIAL IMPACTS AND MITIGATION MEASURES 

This section of the report identifies the potential environmental impacts and possible issues that could 
arise from implementation of the jetty reconstruction work in ADh Mandhoo. The assessment has 
been made based on the field observation that the project does not need maintenance dredging.  Their 
identification of potential impacts does not mean that they would necessarily occur or that they could 
not be successfully mitigated. Therefore the scope of the proposed work will be limited to jetty 
reconstruction on the eastern side of Mandhoo Only.   

Possible impacts arising from the construction and operation works are categorized into reversible and 
irreversible impacts. Reversible and irreversible impacts are further categorized by intensity of 
impacts (negligible, minor, moderate and major) for identifying best possible remedial (mitigation 
measures) action to be taken. Below are the impact categories 

− Negligible: the impact is too small to be of any significance (Reversible) 
− Minor: the impact is undesirable but accepted (Reversible) 
− Moderate: the impact give rise to some concern but is likely to be tolerable in short-term, or 

will require value judgment as to its acceptability (May or may not be Reversible) 
− Major: the impact is large scale giving rise to great concern; it should be considered 

unacceptable and requires significant change or halting of the project (Irreversible) 

Severity of impact is assessed by reviewing the engineering design, detailed site plan as well as 
comparison of development with the existing environment and construction methodologies employed. 
Mitigation measures are derived based on the site specific assessment as well as similar project 
elsewhere in the Maldives. Impact identification matrix is provided in Table 7. Potential impacts and 
their mitigation measures and detail discussion is the following sections.  Table 8 gives a summary of 
impacts their reversibility significance and cost. 

10.1 IMPACT IDENTIFICATION 

The following section describes in detail and discusses the main potential environmental impacts that 
have been identified and predicted for the proposed island access and jetty reconstruction project in 
ADh. Mandhoo. Identified potential impacts are divided into construction phase and operation phase 
environmental impacts. 

10.2 LIMITATION/UNCERTAINTY OF IMPACT PREDICTION 

The methods used to predict and evaluate the environmental impacts that may be associated with the 
cutting the access channel, dredging and jetty reconstruction work on ADh.  Mandhoo Island may not 
be the most comprehensive. The main shortcoming of these methods is that impacts are predicted by 
reviewing the survey data collected during the field visits and information revealed by the designers 
and engineers, therefore the assumptions have been made to predict the impacts which may or may 
not be accurate. Also, the data collected during the field visit is limited, which subsequently limits the 
overall understanding of even the short term environmental conditions (wave condition, currents, and 
littoral movement). Nonetheless, within the time limitation of EIA field data collection and report 
preparation the methods used are concise and provide a general overview as well as the range of 
impacts that can affect the environment. 
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Table 7: Impact Identification matrix 

Construction phase Activities  Operational 
phase Activities  
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Noise - - - - X - - 

Dusting -Air Quality - X - - - - - 

Coastal process X X - - X - X 

Terrestrial flora X X X X X X X 

Ground water X X X X - X X 

Soil X X X X - X X 

Marine water - X - - - - X 

Hydrodynamics - X - - X X - 

Marine habitat and Fauna - X - - X - X 

Natural hazard risk and safety X X + X X X + 

Employment + + + + + - + 

(-) Negetive impact (+) Positive impact (X) no impact 

10.3 IMPACTS AND MITIGATION MEASURES 

Construction phase can be considered as the period in any developmental project that causes major 
direct and indirect long and short-term impacts on the environment. Anticipated potential direct and 
indirect environmental impacts from the proposed jetty reconstruction work in ADh.  Mandhoo is 
includes the following  

• Direct impacts from mobilization of equipment and labour
• Short term changes hydrodynamic regime and potential long term changes
• Impacts to marine habitat and coastal environment
• Direct impacts from noise, vibrations and air pollution
• Greenhouse Gas Emissions from the equipment
• Potential discharges of oil and broken parts during equipment & vehicle maintenance

The following paragraphs will provide detailed impacts and mitigation measures during the 
construction phase of the project. 
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10.3.1 Impacts from Mobilization of Equipment and Labour 

Mobilization of heavy equipment and machinery needed for the project in ADh  Mandhoo will have 
negligible impact on the marine and coastal environment. The major impact of the mobilization would 
be aesthetic unattractiveness of the vehicles and equipment camp site. Disposal of minor amounts of 
hazardous waste and sewage may be a concern but use of the existing systems in the island, e.g., 
sewerage system, water and waste disposal mechanism will make the impact negligible  

10.3.2 Jetty Reconstruction and levelling 

Jetty reconstruction and levelling work on the eastern side of the ADh Mandhoo will have a direct 
irreversible negative impact on the immediate location of pad-column footing area. Direct impact of 
this activity is limited to ADh.  Mandhoo near-shore area in the vicinity of the construction site only. 

Given below are relevant impacts that should be considered: 

1. Physical damage on benthic sessile fauna in areas with direct contact with the jetty footing:
The effect of this would be in the immediate to short term with the migration of benthic
sessile and burrowing fauna living on sand.

2. Disturbance to the area during digging to place the jetty footing:  Release of minor amount of
sediments and potential migration of the fauna due to localised disturbance will undoubtedly
occur.

3. Jetty reconstruction and placement of columns will slightly change in the flow patterns. It is
unlikely to cause significant erosion or accretion of the island or coastal areas.

4. The reconstruction of jetty columns may kill some of the organism that fall on the foot print
of the structure however the installation of columns will create new hard substrate suitable for
habitation.

5. Jetty levelling work will not result in to lose any live corals or significant fauna as a direct
result. Noticeable numbers of crabs have been observed to live on the beach crevices. Since
they are highly mobile creatures they will move away from the disturbed area and retreat into
elsewhere on the coast. However, sedentary organisms falling in the beach levelling area will
be negatively impacted.

In order to minimize the impact from sediment, substrate digging activity to place the jetty footings 
should be completed in shortest time possible. Digging ought to take place during low tides or slack 
tides to minimize the release of sediment to the area.   

10.3.3 Hydrodynamic regime 

The proposed jetty development on the eastern part of the island will not interfere with shoaling 
characters of waves.  
The proposed jetty standing on pad-and-column structures will not obstruct the long shore currents 
transporting sediment around the island. 

10.4 NOISE, VIBRATIONS AND AIR POLLUTION 

During the mobilisation of equipment and operation of heavy machinery for jetty reconstruction work, 
it is anticipated that significant noise will be generated. Minor ground vibration is anticipated during 
movement heavy vehicles. Furthermore, noise vibrations may alter species behaviour. In addition, 
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dust and emissions from vehicle and machinery exhausts will degrade the air quality.  However, these 
impacts will be short term and can be mitigated to avoid nuisance to the locals in the island. With 
proper mitigation measures, it is unlikely that noise, vibration and air pollution impacts will cause 
long term effects such as human health risks leading to increased public and private health costs. 

10.4.1 Equipment & vehicle maintenance 

All sorts of motorized equipment, requiring fuel, lubrication and maintenance will be used on the site. 
Many will be fitted with lead batteries. Therefore the potential accidental spillage and contamination 
of the soil and the sea by hydrocarbons as well as the careless disposal of batteries exists during the 
reconstruction period. 

10.5 POTENTIAL POSTIVE IMPACTS 

Potential positive impact of the project would be on creation of employment during reconstruction 
period particularly for locals. The project will have a noticeable impact economically to ADh. 
Mandhoo Island as it will resolve the difficulties faced by the islanders to access the island and reduce 
the transportation cost through smooth access and operations of boats and launches and minimize 
damage by accidental grounding etc.. This in turn will contribute to overall economic growth of ADh. 
Mandhoo and islands in the region.  

1. Better income to the region
2. Better employment opportunities in the region
3. Improved navigational safety and transport at local level
4. Improved regional economy as a result of the improved facility

10.6 NEGATIVE IMPACTS 

1- Temporary loss of coral benthic biota that falls into the immediate footprint of the Pad-
column structure.

2- Short-term localised sedimentation due to suspension and dispersal of fine sediments
associated with digging jetty footings.

3- Possible localised minor impacts on pelagic environment due to suspended sediments.
4- Impaired minor visual/seascape impacts from the presence of the dredging equipment.
5- Increased noise levels in the work area.

10.7 IMPACT MITIGATION MEASURES 

Table 9 below lists the potential impacts identified above describes the corresponding mitigation 
measures that should be put in place during implementation of the proposed jetty reconstruction work 
in ADh Mandhoo. As assess above the project will have negligible impact on the near shore 
environment since the project scope has been narrow down to jetty reconstruction work only and the 
maintenance dredging identified in the scoping meeting has been excluded  and the project involves 
only jetty construction now. In summary the very minor and negligible impact mitigation measures 
proposed should entail: 

1) In order to minimize the impact from sediment, substrate digging activity to place the jetty
footings should be completed in shortest time possible. Digging ought to take place during
low tides or slack tides to minimize the release of sediment to the area.
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2) During the project activities and operational phases, all efforts should be made to prevent the
intentional or accidental spill of oil, waste oil and hazardous materials release into the
environment which could lead to further damage to the marine environment.

3) Contractor should take steps to ensure that there is no dumping of oily waste from vehicles or
land-based activities related to the project. Careful consideration should be given to the
requirements for storage and appropriate disposal of waste oil.

10.8 MITIGATION COST 

The mitigation measures associated costs, is identified below in Table 8. Costs are based on 
the estimation of the magnitude activity   

Table 8: Significant impacts, mitigation measures and associated costs 

ACTIVITY IMPACTS IMPACT PREDICTION MITIGATION MESURES Mitigation 
cost  (MVR) Magnitude Revers

ibility 
Duration 

1. Placement
of jetty
footing and
substrate
digging

Loss of benthic 
biota in the 
immediate 
footprint of the 
jetty footing 

L R S Digging should be 
completed in shortest time 
possible.  

Dredging during low tides 
or slack tides  

Apply above measures to 
control sediment dispersion 

Modification of 
current and wave 
pattern 

L R S 

Sedimentation 
from dredging 

L R S 

Increased 
ambient noise 
level 

L R S All construction work that 
produces significant noise 
should be undertaken 
during day time to 
minimize noise pollution. 

Provide ear muffs for 
construction workers to 
wear when using 
machinery that produce 
significant noise. 

1,000 cost of 
earmuffs 

2. Leveling Increased ground 
water salinity 

L R S Leave the material  in rain 
prior to disposal   

3. Social
impact: the
people

Improvements in 
island 
accessibility 

H R L Major positive  impact of 
the project  

Employment M R S Short term employment 

Key 
Magnitude Reversibility Duration   
H=High I=Reversible L= Long Term (Over 10 years)  
M=Medium R=Reversible M=Medium term (Over 5 years) 
L=Low S=Short term (Below 5 years) 
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11 ALTERNATIVES 

11.1 NO DEVELOPMENT OPTION 

Not implementing the proposed island access channel small mooring area and the jetty implies that 
the local population of ADh.Mandhoo will not be able to access the island easily. The locals will face 
considerable challenges as to basic need of accessing the island.  There is no alternative to achieving 
socio-economic development without proper safe access to the island and developing an access 
channel mooring are and jetty to access the island is considered to be a necessity.  

It is believed that very negligible short-term localized environmental impacts will have to be born as 
results of the proposed development access jetty in ADh Mandhoo. Although no impacts on the 
environment will be associated if the proposed development does not go ahead, but should the 
development goes ahead, it will improve and ensure accessibility to the island.  The project is likely to 
facilitate economic opportunities and contribute directly and indirectly to health and wellbeing of the 
community.  

Given the range of benefits that the proposed development will bring the project has been considered 
important and “No-Development” Option has been considered not favorable for the proposed 
development and decided to go ahead with the proposed development.    

Development can take place only within the limits of the environment and the community with which 
the development is taking place. Hence, the aim is to ensure that all project activities are undertaken 
without serious adverse long term irreversible environmental damages that prove to be difficult to 
mitigate.  

11.2 DEVELOPMENT OPTIONS 

11.2.1 Relocation of Jetty 

The main reason for relocating the jetty 20m south of the proposed location is to keep the jetty closer 
to the planned ferry terminal.  The main advantage of the proposed new location is convenience and 
more appropriate and closer to the relevant infrastructures.  

MHI in principal have agreed to relocate the proposed island access to the new location during the 
scoping meeting.  

11.2.2 Existing environment of the proposed new location for island access 

Existing environment of the proposed new location for jetty is similar to the old location 

1.1.1 Mitigation measures for the preferred alternative 

The mitigation measure for this option would same as the mitigation measure analysed for the project 
in the relevant section.  
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12 ENVIRONMENTAL MONITORING PLAN 

Environmental monitoring is essential to ensure that post-construction and operational impacts are 
known and eliminated in a timely manner. Dealing with impacts earlier would save money and also 
help planning and operationalize the process.    

The parameters that are most relevant for monitoring the impacts that may arise from the proposed 
project are included in the monitoring plan. Monitoring the shoreline changes that may occur due to 
the short-term impacts from the changes in coastal processes.  

The purpose of environmental monitoring plan (EMP) is to monitor or control the environmental 
effects of the proposed project. It should be based on compliance, verification, feedback, and know-
how. It is therefore suggested that the Contractor carries out the EMP. The EMP should be able to 
provide responses to the following three questions: 

a) Why is monitoring being conducted?
b) What specifically is being carried out?
c) How are the data and information to be used in planning and decision-making?

Table 9, and Table 10  shows the details of the proposed monitoring aspects including the monitoring 
parameters, indicators, baseline, proposed methods, frequency and estimated costs 

Table 9: Monitoring of the shoreline, beach profiles and coastal environment 

Parameter Indicators Baseline / 
Reference Values 

Method / 
Technique 

Frequency Estimated 
cost in 
USD 

Shorelines 
(high / low 
tides) 

Beach 
morphology 

Baseline to be re-
established 
immediately after 
construction is 
complete 

Differential 
GPS 

Bi-annually in 
the first two 
years after 
completing the 
dredging 
activities. 

100/ trip 

Beach profiles coastal 
changes 

Requires to re-
establish the 
baseline following 
the construction  

Beach profile 
surveys 

Bi-annually in 
the first two 
years after 
completing the 
dredging 
activities. 

100 / trip 

Currents Nearshore 
currents 

Baseline to be 
collected 
immediately 
constructions are  
over, especially on 
western side 

Drogue  
survey 

Bi-annually in 
the first two 
years after 
completing the 
dredging 
activities. 

100/trip 
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Table 10: Monitoring of the sea water quality 

Type Parameters Locations Frequency Estimated 
cost 
(USD) 

In situ 
monitoring / 
sampling and 
testing from a  
laboratory 

Dissolved oxygen 
Turbidity (NTU) 
Nitrates 
Sulphates 
TDS 

All locations marked Bi-annual 200/ set of 
tests 

12.1 MONITORING COSTS 

It is understood that costs of monitoring be borne by the proponent. It is also understood the 
mitigation measures would be accommodated in the contract costs. A commitment letter confirming 
compliance on mitigation measures is given in Annex 5. 

12.2 MONITORING REPORT 

Based on the data collected, a detailed monitoring report will be compiled annually and submitted to 
the relevant government authorities for compliance. The report will include methodologies and 
protocols followed for data collection and analysis, quality control measures and indicate the 
uncertainties. 

Table 11: A tentative schedule for submission of EIA monitoring report to EPA 

2017 2018 2019 2020 

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Monitoring report, Operational Phase 
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13 CONCLUSIONS 

This EIA has been carried out on the basis that it is necessary to carry out the T- jetty reconstruction 
work in ADh Mandhoo Island. Field investigation during the EIA report preparation process has 
identified that the initially proposed maintenance dredging of the jetty area can be excluded from the 
scope of the project as the area is deep enough to accommodate larger vessels.  With this finding the 
major activity that will cause significant environmental impact has been eliminated. The proposed 
method for construction of jetty will have very negligible environmental impact on the near-shore 
areas of the Mandhoo. In fact environmental impact assessment is not required as per the EIA 
regulation schedule Raa for jetties standing on pillars that allows water and sediment flow underneath 
it. As per the former island councils of Mandhoo, in an EIA scoping meeting held in EPA last year on 
the same project decided that the project does not require an EIA report as per the EIA regulations 
mentioned above.  In that sense with the potential change of scope of the project based on this 
assessment the proposed jetty reconstruction work in ADh Mandhoo will not require environmental 
impact assessment.  

However, this EIA assessment has been completed to fulfil the requirements of the ToR issued by the 
EPA on 13th June 2017 based on the discussions at the scoping meeting held on the 11th of June 2017.   

Based on the scale of the proposed development project, environmental impacts associated with the 
proposed jetty reconstruction work is insignificant and negligible. The positive socio economic 
impacts from the proposed development outweigh the temporary negligible impacts related to jetty 
reconstruction work. 

The study has evaluated alternative locations for the jetty reconstruction project in ADh Mandhoo and 
recommended shifting the location 20-m south of the existing jetty. Even though the anticipated 
impact from the project is negligible, the  report has come-up with an extensive monitoring 
programme that will keep on monitoring coastal and marine environmental changes associated with 
the development to make necessary adjustment based on the findings of various measured 
environmental parameters suggested in the monitoring plan.  

Therefore, on the basis of this environmental impact assessment study and the impact mitigation 
measures in the report, it is concluded that the benefits of the access jetty reconstruction project in 
ADh.  Mandhoo eastern coast will substantially outweigh its imposition on the environment. 
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E�vironmental Protection Agency EPA 

No: 203-EIARES/138/2017 /84 

Draft Terms of Reference for Environmental 

Impact Assessment for Jetty construction and Island Access project, 

ADh. Mandhoo South Ari Atoll 

The following is the Tenns of Reference (ToR) following the scoping meeting held on l 1/06/2017 for 
undenaking the EIA of the proposed Jetty development a Project at ADh. Mandhoo South Ari Atoll. The 
proponent if the project is Ministry of Housing and JnfrastruclUre. 

While every attempt has been made to ensure that this TOR addresses all of the major issues associated with 
development proposal, they are not necessarily exhaustive. They should not be interpreted as excluding from 
consideration matters deemed to be significant but not incoI1)orated in them, or matters currently unforeseen, that 
emerge as important or significant from environmental studies, or otherwise, during the course of preparation of 
the EIA report 

t. Introduction to the project -Describe the purposed ar1ificial beach development project and, if

applicable, the background of the project and the tasks already completed. Clearly identify the rationale and
objectives to enable the fonnulation of alternatives. Define the arrangements required for the environmental
assessment and how coordination between other consultants, project engineers, contractors and government
institutions will be carried out.

2. Study area - Submit a minimum A3 size scaled plan with indications of the proposed infrastructure.
Specify the agreed boundaries of the study area for the environmental impact assessment highlighting the
proposed development location, size and important elements of the proposed jetty development project. The
study area should include adjacent or remote areas, such as relevant developments and nearby environmentally
sensitive sites (e.g. coral reef, sea grass, marine protected areas, special birds site, sensitive species nursery and
feeding grounds). Relevant developments in the areas must also be addressed including residential areas, all
economic ventures and cultural sites.

3- Scope of work- Identify and number tasks of the project including site preparation, construction and
decommissioning phases. The following tasks shall be completed:

Task 1. Description of the proposed project - Provide a full description and justification of the relevant parts 
of the project, using maps at appropriate scales where necessary. The following should be provided (all 
inputs and outputs related to the proposed activities shall be justified): 

The main activities of the proposed development are: 

• Construction of 35m long T-jetty with 6m width walkway.
• Construction of Platform parallel to the shoreline with 20m length and 6m width.
• Ground levelling the jetty area.
• Maintenance dredging near Jetty area
• Measures to protect environmental values during construction and operation phase;
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• Project management (include scheduling and duration of the project and life span of facilities;
communication of construction details, progress, target dates, construction/operation/closure of labour
camps. access to site, safety, equipment and mate

r
ial storage, fuel management and emergency plan in

case of spills) 

Jetties and lagoon area: 
• Justification for the selection of these locations;
• Labour requirements and (local) labour availability;
• Housing of temporary labour, and
• Emergency plan in case of spills (diesel, grease, oil)

The EIA report shoul
d 

investigate possibilities for alternatives: 
• Operation and positioning options;
• Alternative locations: have these been considered and if so, give arguments why these alternatives have

not been selected, and

Power water. and sewerage: 
• Sources of power and water during the construction phase ;
• Detail solid waste disposal mechanisms, equipment used and periodicity (how often?).

Waste management: 
• Materials to be collected and management, waste reduction and recycling;
• Transportation mechanisms and costs;

Ground levelling and beach nourishment activities: 
• A

c
cess channel and mooring area size, location, including oceanographic justification and map ; 

• Quantity of dredged material;
• Beach nourishment details including locations a

n
d width 

• Ground levelling work

T
a

sk 2. Description of the environment - Assemble, evaluate and present the environmental haseline 
study/data regarding the study area and timing of the project (e.g. monsoon season). Identify baseline data gaps 
and identify studies and the level of detail to be carried out by consultant. Consideration of likely monitoring 
requirements should be borne in mind during survey planning, so that data collected is suitable for use as a 
baseline. As such all baseline data must be presented in such a way that they will be usefully applied 10 future 
monitoring. The report should outline detailed methodology of data collection utilized. 

The baseline data will be collected before construction and from at least two benchmarks. All survey 
locations s

h
all be referenced with Geographic Positioning System (GPS) including water sampling points, reef 

transects for posterior data comparison. Information should be divided into the categories shown below: 

Climate 
• Temperature, rainfall, wind, waves, evaporatio

n 
rates (including extreme conditions) 
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• Shoreline of the project impact area
• Vegetation line of the project impact area
• Offshore/coastal geology and geomorphology (use maps);
• Bathymetry (bottom morphology) (use maps);
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Environmental Protection Agency EPA 

• (Seasonal) patterns of coastal erosion and accretion (see appendix for monitoring details), and
• Characteristics of seabed sediments to assess direct habitat destruction and turbidity impacts during

construction;

Hydrography/hydro<tynamics {use maps) 
• Tidal ranges and tidal currents;
• Wave climate and wave induced currents;
• Wind induced (seasonal) currents;
• Sea water quality measuring these parameters: temperature

> 
pH, salinity and turbidity

Ecology 
• Identify marine protected areas (MPAs} and sensitive sites such as breeding or nursery grounds for

protected or endangered species (e.g. coral reefs, spawning fish sites, nurseries for crustaceans or
specific sites for marine mammals, sharks and turtles). Include description of commercial species,
species with potential to become nuisances or vector.

• Benthic and fish community monitoring around the impact area ;

Socio-economic environment 
• Demography: total population, sex ratio. density, growth and pressure on land and marine resources;
• Income situation and distribution
• Economic activities of both men and women (e.g. fisheries, home gardening, fish processing,

employment in industry, government);
• Seasonal changes in activities;
• Land use planning, natural resource use and zoning of activities at sea;
• Accessibility and (public) transport to other island;
• Services quality and accessibility (water supply, waste/water disposal, energy supply, social services like

health and education);
• Community needs;
• Sites with historical or cultural interest or sacred places (mosques, graveyard).

Task 3. Legislative and regulatory considerations - Identify the pertinent legislation, regulations and 
standards, and environmental policies tha, are relevant and applicable to the proposed project, and identify 
the appropriate authority jurisdictions that will specifically apply to the project. Include pennits and 
approvals in the EIA document. 

Task 4. Potential impacts (environmental and socio-cultural) of proposed project, incl. all stages- The EIA 
report should identify all the impacts. direct and indirect, during and after construction, and evaluate the 
magnitude and significance of each. Particular attention shall be given to impacts associated with the 
following: 

Jmpacts on the natural enviro!ll!!EJ.! 
• Impacts on marine habitats including damages to coral reefs and seagrass communities, fish stocks,

protected areas and protected species;
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E;vironmental Protection Agenc) EPA • Changes in erosion/sedimentation patterns, which may impact shore zone configuration/coastalmorphology;• Temporary sediment dispersal in water column (turbidity at the dredging site, beach noursihment areasand jetty construction areas), possibly resulting in changes in visibility, smothering of coral reefs andbenthic communities and affecting fish and shellfish etc.;• Impacts on landscape integrity/scenery.Impacts on the socio-economic environment • Impacts on employment and income, potential for local people to have (temporary or long teml) jobopportunities (and what kind) in the execution of the works;• Disturbance to local natural resource users such as fishing areas, other tourism ventures;• Impacts to nearby industrial establishments;• lmpact equity (economic activities, employment, income);Construction related hazards and risks • Pollution of the natural environment ( e.g oil spills, discharge of untreated waste water and solid waste.including construction waste);• Risk of accidents and pollution on workers and local population.The methods used to identify the significance of the impacts shall be outlined. One or more of the following methods must be utilized in determining impacts; checklists, matrices. overlays. networks, expert systems and professional judgment. Justification must be provided to the selected methodologies. The reJX>rt should outline the uncertainties in impact prediction and also outline all positive and negative/short and long-term impacts, Identify impacts that are cumulative and unavoidable. Task 5. Alternatives to proposed project - Describe alternatives including the "no action option" should be presented. Detennine the best practical environmental options. Alternatives examined for the proposed project that would achieve the same objective including the "no action alternative". The report should highlight how the location was determined. All alternatives must be compared according to international standards and commonly accepted standards as much as possible. The comparison should yield the preforred alternative for implementation. Mitigation options should be specified for each component of the proposed project. Task 6. Mitigation and management of negative impacts - ldentify possible measures to prevent or reduce significant negative impacts to acceptable levels. These will include both environmental and socio­economic mitigation measures. Mitigation measures to avoid or compensate habitat destruction. e.g. temporal sediment control structures, coastal protection structures to reduce erosion. Measures for both construction and operation phase shall be identified. Cost the mitigation measures. equipment and resources required to implement those measures. The confinnation of commitment of the developer to implement the proposed mitigation measures shall also be included. In cases where impacts are unavoidable arrangements to compensate for the environmental effect shall be given. Task 7. Development of monitoring plan- Identify the critical issues requmng monitoring to ensure compliance to mitigation measures and present impact management and monitoring plan for coastal modification, beach morphology, sediment movement around the island. Ecological monitoring will be submitted to the EPA to evaluate the damages during construction, after project completion and every three months thereafter, up to one year and then on a �earl) basis tor five )� al\c,-. The baseline �Ludy described in wk 2 of section 2 of this document is required ror c1o.UI comparison. llctail. •� :�.:·�i:"'�/ 
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program including the physical and biological paramete� for monitoring, cost commitment from 
responsible person to conduct monitoring in the fonn of a commitment letter, detailed reporting scheduling, 
costs and methods of undenaking the monitoring program must be provided. 

• Water quality, especially turbidity;
• Erosion and accretion changes;
• Temporal sedimentation rates on nearby coral reefs, benthic system and seagrass beds;
• Condition of the sensitive ecosystems and marine resources;
• Environmentally sound removal of dredging and other equipment including construction materials, and
• Employment of available local labour force.

Task 8. Stakeholder consultation. Inter-Agency coordination and public/NGO participation) - Identify 
appropriate mechanisms for providing information on the development proposal and its progress lo all 
stakeholders, government authorities such as Ministry Environment and Energylsland and Atoll Council, 
local community, government agencies, engineers/designers, development managers and members of the 
general public. The EIA report should include a list of people/groups consulted, their contact decails and 
summary of the major outcomes. 

Presentation- The environmental impact assessmenl report, to be presented in digital formal, will be concise and 
focus on significant environmental issues. It will contain the findings, conclusions and recommended actions 
supported by summaries of the data collected and citations for any references used in interpreting those data. 
The environmental assessment report will be organized according 10. but not necessarily limited by, the outline 
given in the Environmental Impact Assessment Regulations, 20 I 2 

Timeframe for submittin,: the E(A report - The developer must submit the completed EIA report wichin 6 
months from the date of this Tenn of Reference. 
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Environmental Impact Assessment Report, Island access and jetty in ADh.Mandhoo 2017 

Proponents Declaration 

Re: EIA for lsland access and Jetty project in ADh.Mandhoo 

As the proponent of the proposed project we guarantee that we have read the report and to the 

best of our knowled�e. all infonmitinn rnlF:v�nt t0 thi5 project in tarmo of projcot dc3cription, 

project construction works and operational aspects provided here are accurate and complete. 

As the Proponent of the project; we assure you our commitment to undertake the proposed 

mitigation measures and monitoring programme given in the report. 

Signature: 

Narrie: Fathimath Shaana Farooq 

Designation: Director General 

On behalf of: Ministry of Housing and Infrastructure 

Date: 11 July2017 
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