PERSGA

Oue il g e ¥ poudl Win le Addloell draddY) Wit

The Regional Organization for Conservation of Environment of the Red Sea and Gulf of Aden

D ) = | | te—
I — |

duila poJl wlsdill yle W padl olio Jad Wipibéo auny JuJa
Manual for Monitoring Indicators of Imact of Wastewater Discharge on Coral Reefs

Ujaioll wria
Trainee Booklet

Gaguwll duy=lldAalooll - 620
D IEPA JoVUl &y . (o M yrodgi

GD0031B






The Reglonal Intergovernmental Organization for the
Conservation of the Enviroment of the Red sea & Guif of Aden

0 i sea¥l ) iy o Al dasB) i

Regional Organization for Conservation of the Environment
of the Red Sea and Gulf of Aden

il yall Gladd) Ao G pal) sl jaa il c) péise sy Jila

o dial) Guiis

Manual for Monitoring Indicators of Impact of
Wastewater Discharge on Coral Reefs

Trainee Booklet

Lo grdl Ayl ASlaall  Baa

2 1438 Js¥) s ¢ 0 2016 ssadss



il slal) al ki) -5 |«| Claglaal) 53 -4 |‘| & i) va ) -3 |‘| el va 2 |«_

0 agta Al A (o il peal) el Ay o ddiblaall 4 t8Y) digl)

iy, 08 gl g paal) Al el b ddaludlg 4y ad) All o Alblaally

i ¥l adl Ay o Adadlaall A diy) ASEN) (e 40 ) Lgiaeld Al

o BAN B Lany Al pLAI) (Nlo) a3 By ) AA You AL A aally e
pil g ol T jha Aga gual) Ay jal) Alaally o2 Alita (e Aiggl) Mg 1490 paaipu

LS, Jla guall g Chal €53« Ol guadl ¢ una e sraad) (ha SIS gy s
A g M e &y ) g s ) shall Alalall culaslusall paslh) S e dingd)
Al paa Ay ggany B3 ad) Alie (e JSall 36T ¢ 01 gila A Lo dalid)
Al

e iy el sl R o Ailadl AuuliY) Rl 08 (e 3l 038 ] 3
e “UN Environment” 4l sasiall e.ai‘zi\ e ped L"SJLZ)L.\:Y\ Jalall 13a e X
ezl C—ALJ)JJ d}S}S})ﬂ\ JLL\ géj «@ pall sl 5 laY Aallall B)J\.tml\ A

e iy aad) sl R ) L) eyl Bl e )

s daaa  giSall g Aingd) e Gl dana ) giSAll Ay jad) ARl Judal) 138 dlasly a8
Al A Suday) Aaal) ) Jatal) 13 (pe A pad) ARl A atiad g Blata (o Ldiuls
L) e O % dana ) giSAll g dBlaia (g LS 3 jpud Cpuu gl Al gSAY) L 2e

Aafigl oda A3l gl clathuaally jgall g ciladladl g JISEY) e g cila glaall )
Aagh) (o G o8 g (Al Baaial) aaY) gl ApaslBY) gl JBIdga g o mS Y
ﬁ@\g\,m é\MYQJ\ Y (el 3395.\1\3 sadall cila glzall ﬁ.ﬁ]ub KYXWA|]

AR5l 03 B 531 ) il glaall i) i el o g

o Ty L gy gy e 2 LIS 51 T il 1 i ale) Sy
) A o Alilaall BualiY] Aisell Sy el s U< aeadl) oo 4l
LD 808 Al 0585 Cgmes Ay KAl AL B Hlin (e iy senY)

ssitall 138 53 sl e sheall (pa Al laa) (5 (10 das

Aga grdd) Ay gad) ASLaal) YV OAY pa2 0¥NTNY G e o Adngd) Al e (S
CRATTIYIOVIALY Sl L 4T YReV Y Y Cinly

WWW.persga.org 958 &85« persga @persga.org 958 4 »




(4 )|

Vo Beed Il calellaially Caugll s I oW1 G gt
\Y - A 8 yall Aads g yaliae tolee¥ ) ds y s AOLY Sas gt
VA - Y il Oladdl e 8yt ol 2305 tenl ST s y s AL s o3
Y¥ -4 ilaglall 3] ] sdasl p 31 B 931
Y4 - v¢ ENPAR{PNRESIME PIRIEN (P NEL ]

—~——






il slal) al ki) -5 |«| cla glaall 349 -4 |‘| & sa ) -3 |‘| Gl M) -2 |«_

) Outer Farasan Bank 1980’s
obe 3 U il pdise dea s Ji (a0 ld s peall el Ay e Alidlaall 0 Y) Al (2016¢PERSGA) g S 5,133
lallaall g Cangll 1Y sas 5 ¢dila ) el e G puall
G iall Lpagles ) ga

PERSGA Wastewater monitoring guidelines: Module 1 November 30" 2016 Page 1



e[ e B« e -

-

g

sl yall iladd) dyan

Laal o e s gall A1 o mall ligh (a0 i s jeall adl 8 Jisall aal aal duila all el g8
gl (8 Cplalall G dlaed dla el Cladl (g 2 Cun Apba®B¥ 5 Laainall Laiil) el Al jall il
Al )l Gl dlaa e aad (o s dlin S Al gy Adag el dalud) gl s dslaiall Jsay auall
LA s cladlly Sl alalaa) Gl cla el aaa g il iy gt mBY) 3 (i
e 8 Alal) b G Sl a0y sl Q138 A (e Aila el el B e Agndl gl il slaall pan pga s
Al el el 31y 8 Adled STl jlead Byl )

(b LS bl syl e dila el el aal pasdli (K

Lo
100000 feer 38 alall A4 Sl pail) e o sall ia LSl (Zlaal) Anllaal Zala@Y) dadll
"Ll Sl Y 52600000

PP KLV
8 A aall daadaY) 5 Mlanll) (ga Uila 15 (I 5 s Lo i o Sy i ISl 1 Asanall (el

"3 1y g sall e 1S

sl gl -
il gl Aal) S e e 34 32 Sl a sl gl g gl U 5aa Jah anad il )
45 jalaall A a1 L) 3 cSlile 9 e 1 el dla el el e a5 4 5 pedl)

oo 25 L Lale Ll W) 3yl Al (pe ALl (8 an) g oy (ye JBY Silan pall ol Jii (g "
Ay peall Ayl dlan) abial a

i pall sl 4ari

On Lone i seall el dilaie il g SlaBD g aaianall o jeall ol dpad] o Tgndl 5l ALY (go ol Gllia
sbe Ll o sue A aa gl LS Aalal) daall slel o Cogeall slie dallae 8 JLiinY) dal AV 228 oy
A (e Aila pall il 5 o paall slae (g Lo ol Y1 (e Dl sheall pan gy Aila jall el e oyl
Aaila el ) (3lalie s 1) 3 Allad ST il jlaad e Il Gundl1 i ) Agliiall <) oY1 5l Jalall 18

Jlal) A 5
ll3 (s il sl il sinnall 5 a1 (5 sinnall s oalall (5 ssdll el sall (e wp3al G il 13 Slac | i

Aaldioeal) 40a3i1 2030 Jlesi Jga

" PERSGA. 2009. Guidelines for Compensation Following Damage to Coral Reefs by Ship or Boat Grounding.
Part 1. PERSGA Technical Series Number 15. PERSGA, Jeddah.
Http://www.persga.org/Files///Common/Flipping_Books_Downloads/Guidelines_for Compensation_Following
_Damage_to_Coral_Reefs_by_Ship_Grounding.pdf

2 UNEP-WCMC (2006) In the front line: shoreline protection and other ecosystem services from mangroves and
coral reefs. UNEP-WCMC, Cambridge, UK 33 pp.

® Burke, L., K. Reytar, M. Spalding and A. Perry. 2011. Reefs at Risk Revisited. World Resources Institute.
‘Washington DC. 114 pp

* Wilkinson, C.R. (Editor), 2002. Status of coral reefs of the world. Global Coral Reef Monitoring Network
(GCRMN), Australian Institute of Marine Science (AIMS), Townsville, Australia.

5 Cited in: Bryant, D., L. Burke, J. McManus and M. Spalding, 1998. Reefs at Risk: A map-based indicator of
threats to the world’s coral reefs.World Resources Institute. S6pp.

® PERSGA (2014). Regional Workshop on Wastewater Management and Pollution Loads Assessment in Coastal
Cities of the Red Sea and Gulf of Aden. June 16th — 18th 2014, Jeddah, Saudi Arabia. Regional Organisation for
the Conservation of the Environment of the Red Sea and Guf of Aden (PERSGA).
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7 https://sustainabledevelopment.un.org/?menu=1300

& Extract from UNEP (2015). Wastewater Pollution & Coral Reefs. Science-to-Policy Brief for UNEP DRAFT
September 2015. C,0. UNEP.

° Water quality guidelines for the Great Barrier Reef Marine Park 2010 [electronic resource] / Great Barrier
Reef Marine Park Authority.
http://www.gbrmpa.gov.au/__data/assets/pdf_file/0017/4526/GBRMPA_WQualityGuidelinesGBRMP_RevEdit
ion_2010.pdf

1" Water quality guidelines for the Great Barrier Reef Marine Park 2010 [electronic resource] / Great Barrier
Reef Marine Park Authority.
http://www.gbrmpa.gov.au/__data/assets/pdf_file/0017/4526/GBRMPA_WQualityGuidelinesGBRMP_RevEdit
ion_2010.pdf
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'"ISRS (2015). ISRS Consensus Statement on Climate Change and Coral Bleaching, October 2015. Prepared
for the 21st Session of the Conference of the Parties to the United Nations Framework Convention on Climate
Change, Paris, December 2015. The International Society for Reef Studies (ISRS). http://coralreefs.org/wp-
content/uploads/2014/03/ISRS-Consensus-Statement-on-Coral-Bleaching-Climate-Change-FINAL-140ct2015-
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of Aden. Regional Organisation for the Conservation of the Environment of the Red Sea and Gulf of
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WASTEWATER CAUSAL INDICATORS

[Indicator | |Location{ Biologica‘ Chemical |Physical|Social "T:bﬂimunit!' |
BOD I <~ I
Clarity [water] [ |
coD | P |

Date

Dizcharge quantity

Diztance to zhore

Enteorococel

Eschorichia colf

AR A

Latitude

Longitude

Odour [water]
Sludqge [fate]

Aqriculture

Landfill
Incineration

Power generation
Sea

Other
Unknown
TDS

TSS

Wastewater fate
Potable
Home

Induztry

Irrigation
Sea

Other

Unknown
‘Wastewater sector
Commercial

Educational

Induztrial
Rezidential

Sport

Tourizm
Tranzport

Other
Unknown
Wastewater source

Channel!drain

Cezzpit
Dezalination

Dutfall

Septic tank
Sewer

Stormwater

Other

Unknown
Wazstewater treatment
None

Primary
Secondary

Tertiary
Other

Unknown

sIs[

SIS SIS

SIS SIS

SIS SIS IS SIS

SIS S ISIS S

SIS S S

“Priority Community monitoring indicators
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Corcoran, E., C. Nellemann, E. Baker, R. Bos, D. Osborn, H. Savelli (eds). 2010. Sick Water? The central
role of wastewater management in sustainable development. A Rapid Response Assessment. United
Nations Environment Programme, UN-HABITAT, GRID-Arendal.

www.grida.no http://www.unep.org/pdf/SickWater_screen.pdf

PERSGA (2016). Standard Survey Methods for Key Habitats and Key Species in the Red Sea and Gulf of
Aden. Regional Organisation for the Conservation of the Environment of the Red Sea and Gulf of Aden.
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PERSGA (2015). Regional Guidelines on Wastewater Management in Coastal Cities on the Red Sea And
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WASTEWATER EFFECTS INDICATORS

Indicator

| |Location || Biological | Chemical||[Physical [|Social | |Community

Calcarsous alzas

<

Chlorophvll 2

v

Date

Distancs to 50-m deep water

Distancs to open s2a

Dizsolvad oxyzan

Entsrococci

Escherichia coli

Fishing boats

Hydrocarbons

Latitude

Living hard coral

Living soft coral

Longitude

Non-calcarsous alzas

Other

Alzal bloom

Coral bleaching

Dissasze

Fish kills

Rad Tide

Spawning (coral, srouper etc)

Whales/dolphins

SISISISSISS S |E hN AN S N

Parrotfish

Particulate nitrozen (EN)

Particulate phosphorus (PP)

pH

Sadimentation

Salinity

Solid wasta

Spiny sea-urchin

Tims

Tourist boats

Total suspendad solids (TSS)

Wastewater pollution (qualitative)

Watar current spaed

Water temperaturs

Water visibility
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Columns

>

Site®

Distance from
wastewater source*

% cover of live
hard coral*

1 1 0
2 2 1
3 3 20
4 4 40
5 5

70

* Mumbers do not reflect real data

Dependent variable : % living hard coral cover

Relationship between distance from wastewater source and % living hard coral cover

(note: diagrammatic not based on real data)
E| =samplesite wm wum m = best fit

= statistical confidence
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2

Best fit line for the points showing a linear
relationship between distance from wastewater
source and living hard coral cover.

Independent variable : Distance from wastewater source
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