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Environmental Management
Environmental Monitoring
3
Compliance Monitoring
4 N
Source Monitoring
5 . N
Ambient Monitoring
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Environmental Quality Monitoring (EQM)
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Water Quality Monitoring (WQM)

2 Water Quality Monitoring System (WQMS)

A\



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

33 (2 lg 9 L)0) Consy damme CoaS eyl ao¥ aST |y ol ases jo g ool JI)8 e Sy o
.A:{LA.S@Wg@‘vwméuo)‘&m‘ﬁ\hﬁ?msﬁﬁsd‘m‘ Jblae

e Gl 518 Slo o by canlal o g Jolaw (e Copoe a3 o Sl S 0l
5l ol s 1 0as o JSid 1) EMS' T ase o pde s ) oS o oS ol ale>
Lis gly ool aog loolaibinl b Gkl gz D) 5he 5 ulsd (slyz] )0 Wil il AST Gl
Slp S Gl Ko Ojle 4 0glh a8 S G labyo g Jolgw e (A4S Cunog Sepe g
Sl o a5 srolie el b aSh ol o 035 o pde DB 4 bro axe Sy poe
Joe (V) JSs el BL3 | 10 505 i jige Laoe oS ,o Jg &5yl 418 Lo o doles e
JaLJ)| ) J.i.’;.)o 9 03g0d yastiue G’a.m Cu il 6‘,1).?1 4> > L 1) Ga..S u*“l‘ L:Lg;)l PTYEN
onl 0 e Cas Kbl slas luiliwl L T dign g e (ol L1, odipdy e 25 il
aslgssn L_g;L,a)' u;b.m Co i s L QLA)'L“, q:.iLLég 4 Aol L .o)lo‘sn 43|)| (P Jm
# g 5 b e sbaplejle plo @b sl a3 <8 L wlgiy o5 0.5 )18 LS a5 20
il Giol g (S il 05l se alamde a5 jshilen ol (dee 4z LSS o pae SO B
s bl b 5 o Jos o S il Slaal il ase Cupie 45 5005 pgske 5 a3
Slaal 4y o) ©lp 1y (e o poe Cagllas azp0 Jl> (e 10 g w0 o0 Sz 1y (295
LIl 5 Cglle gy5 oo lbinl & owm, @y Gl cppdy S0 e pelae &S Ll
ML;LSMJJM dlﬂ)’)‘)é ad)g0 O e ‘M&S:u)\bjgﬁbl.o} ‘Gl,....% c\;l,&m
S Gl Glaal 398 Fab @ axgi L og wales a8 ol Jols Sledbl g cols oy

:&9.:4 M)'l? ) 0)‘9.0 B g)d‘ﬁ.sLso LQLA)Q 9 J.’>‘9.~.t

! Environmental /water Quality Objectives-EOOs/WQOs
2 Environmental/Water Quality Standards- EQSs/WQSs

Environmental Management System

\Vd



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

@by b 5l s BB 5 (CodeS oSl lojsie) (a5 aly sloosls oasS (pels @
Sy90 il aelipy b ly cdo 4wl o ol (pl il Jaore Co o coliwl 550 aS
ool mo plaiz b B35 i) Mebp &5 w0 (LS Sl Dla S pwyp xS S Ay
&S ol sbeasly szl )0 a9 able colo Gla)elS o slhe Slo e o8 e S
0 &l aSl e S b LS ool oygl el 0058 ol e 55 05 cloaiy s b a5
15l Azl cles peels wily asme o pyie ooliiul 0,50 457 |, a3l Joud B B claosls
L.’ U‘J""} ALbdS ° Lbo‘)“‘"yi (W ‘)‘>‘ P 6>|J‘|a t)“)l" LSLQML’)" ‘l'b)}“‘s )‘ LS)L"""" ° L""‘"") k)"‘
aclyy (>hbys a5 el ul » lpae 25T gegee joad LU (nl jo i Coul 0053 55, Cuiise
Blad ki 355 & bl i pote slofls olasiy Jae 19 & o e s, (5 5ol (il
L Gl 000ES

Slsie 4 obys e coinS 5 bl codle bis oy e obladl 4 poSs
(g 5 by (darme o e slajls (n 5 (ol

ool ol 5l gl o 5 byd Lo I pliie Jolgd b e 5ly0 slaosls (551 o ®
Slaal 4 Jo car OIS sl sl 1y 3l praal Gl a5 (59705 & b ] il Sl 8
il ool iz

e a5 ou 3150] Slosanad 5l o5 oud 48,5 IS Sligeed ol b 5 colas b,
(ol ot Lo S el ) asl g b FogT L2alS (ol gldilaie L

e CoiS ouials Jolse 5 0aisS oogll mlie by e Gl 2L lp Fee )l
S A ST 2l clled Sl LA gy T DI 5 Laoat VT Sl 5l liabl cqr
Wl by (503158 b 5 el gtune Jawgi 0ol sy (85 slas it

Slael  2bsyl jskie 4 S ol delip j0 oals (6, 0jlul adly Sledbl g ools Sl oolasl ™
e by By eanl o (See Sl el Caz eolitul 550 sl ue a5l g i
$ s b cwls ssales )18 g8 bl sogasme 4o ool jo Ol s opl LT aSl

Do ey daore Dl poss colil g Sbads, sl syl ™

390 Sylnl ek (o mhaw p3 hadd & anme Sy lacnliw ;5 00iiS nS 9 593 )R "

SHlpl Glsre 4 altdS glvans o ol (pl . dole sble ¢ sladhie gbol,o xaw o ool

VY



2545 sl 40 g o lpw (S il golo pll (g g anflio

S Co e lp sladlaie b SS9 b g lagygunilesS 10 o sl allgo lgie a0 lgan (60,8

00l u“:’.L’

e
Capde s gl 42 LS S ¥ el

-—

ol 30 Gl sl g (e S (sl 50 jgmo 1S g2yl (1) S

YA



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

;HEUT‘EEJI"LHMJ"‘J
Jelad g daas g

| sl paila i:ﬂw baa A QA Al A (g Aall

Al sl S 3 E:J:"‘UE
s 530 PR et

B e

PRI RN sl

jﬁﬂ n;IL_IiLﬂ
ey

‘-E,.A.HJJI._lJ-;U'LE

3 Hlli 5 o) Jiliw] o ylsd 29 0 (o Copro Ty 45 42 b (o inl DL/ H(T) S

il

AR



5S slol 30 g Jolguwr (S it i mol pllS (41 9l 9 dnfllo

S & it

(Lo S Slual) 29>

o U 39 5t o (5l Iuilics] byl g el gl b oS Sigly Bl (P U



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

ol Sl 9,15 g
ol Oldllas 4o

5 J>lew) bame o A Ll porie g ple Ojgoa e (ol g TGlol pealae ol ®
wo,S &l Sl cele bl jo ol &SIl iyl Q_z):’;l ol g el O jgods (ol o
LTS il aslp SO oazly o 4 )l (Sis 5 Gl Slaal 4 arg b e ®
EQMF Lo (05 o pie ooz )lz laddlye T(lal )0 5 J>lgw) baoe (&S o poe szl
Gl 5Bl Gl e e S alulis WAMPF il asliy joblie b o] (S2)LSe 052
A oolitul s 55158 Joe 3550 gyt (5lo )5S 5l (il jo oS Sl Dlayd g basjsliws
LEQMF Sz )L, 5l Gl Sloyzs ol 5 a5 T a8 (ol gl pllas ospo Joo (e ®
BRI TR VR R H LQQ] Vg 9 polic ¢ adlge ozl Prinl 598 oo Jol> WQMPF
09 1545 9 (Slosle 0959) Sy Lo lojles o oSl 9290 Ll pd oy b aslsl o
» gl i g Glojle slacugtue g @l «lyyie g cpilgd (&S b b blsjl s (Glejle
Sl g laegdld b b glacodled LU Ll cpl jo 085 J18 o) 990 (25 by
28,5 18 sy 0550 3 B gamileiS g Lol 8
Slp ki WAMS (a5 ol gala pllss 398 50 oad ok Jolpe sloasdly ulul » ™
SPB Dlaxde Gllai 4 o9 4 ()] j0 a5 CEF J1E sy 3550 5 gl Sl G bz el
Sl onds ¥ 4z gi lojle slacudgins g by 5 (SIS
e Al el Condy 4 Sy b plojl jo (ST b 50 S92se &S5 5l e Sl M
RN g gy D 3 5 Goe Hle (Ddw obgS Oleladl 4ol (solpiig WAMS o >

8h cews plojle cpl jo canlio 2S5 sl pllas 4 )l g 08 4 aS (geou 4y O

1
Monitoring

2
Water Qulity Monitoring Programme Framework (WQMPF)
Environmental Quality Management Framework (EQMF)

4
Environmental/water Quality Monitoring System (E/WQMS)

A



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Odsl pole (055 Sl s olie b Ll (g w9 oz ol (ST Gl pllai ggoge T
Oloin 45 0gd (1gai (5978 4y Dlaludl dali 00y ,5 o Al oo 355 g8 10 bl ol )0 dslllas
@z, el pl Jee Gl 5l sael Cawdy Slo sl eolatul § sanl jo i Slalllas b
Bl Sews (A b sl G Fegthae Lyl
Gy baone Coglae (0 ohgar Ol bld 5 Sales (Oldllas pll Jolpw oles 0 @
28,5 )18 ohg 0S50 (2o
oold S5 il oo o8 g pde o] g, a5 an B 5o (518 Jlsle coad ol Jole el
HAWW)

olls o

=S ol Slaal g elae O

&S Uil pllas sleadlse o gzl O

2355 (2byo g (dole e a5 ol D920 pog Judo g gy O

Songy Lo Glojles (sl goleiiin (05T Gl pllai (cogede Joo O
s ol b i LU &5 i Sledgn 30 ) 555l sl o 0,5 gn ®
Clacaugy ;o (sl 009 oljer diged Sy &l g sl Oy boolen g allls il

e 1 )55 e 50 Eaoge I S colil glp 1 ogl Al (Cangm VE 0 bez) 5155

Lol 00l 00ls g9 ol o Cngn 4 LS

=5 ol S ogrto ool
Siy aeliy g Copae’ Cozlr 50 Cunlioe (5 Ll pllal &S ol Slaal g )l 4 g b
Fojlods US55 50 o] (SG35 (cogpia Joo) Lozl a5 il bye y Jolo lae Of CuiS 5 wlie
29 e CodS 5 mlie Cupde lp Bl Glad S5, Sk e jo el oad ools las
@lo)5iS o Jle () ldihie 5 o mhaw jo J>low 5 bys e ol CedS Copae azs

apd ;0 83,Sg, oyl .l aildS 1>l 5 90 g 4l drwy (L)l ( Jlats Gl 0l bg,l asols]

vy



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

ar B S g ooliul glinly o LSy gpolie b azly (2o poe ozl )0 Yaane alldS slo
a4z b ggoge e £,90) el 039y 1CZM olos bl az LSy e 3,509, L bajls jii
)b Copse 9,805, Cozilr K00 O)leay (Sl oads wil)] )55 T Cangey o Ll Ll
ol s €583y O S il A 55 5 e S 3 e 3,50, e 4 ol sblis
Ol gt Clalle Wb (b 4z )0 5 (5 4z AT WS (o e b Bl (gl Ca ol Sl
(¥ 5 95,5 )5 0oliiul )50 50l Gilaal oot @ () auilsny a5 55 plosl oy sl o 00l
e B ee p3 g digd Blod Slsal cpl ) (g iwd sl (Ghske slajlnl g Zo pae laadly o
il iy BB 6 pSojlal LB gl yal )y & jgody ey aize b LU

2505 ko s Jolow lame )0 oy Dlaaagd 5 Bl oS GuSie Cunlioo (05 Co e Slaal
bz las )5 50 ol 4 aily gl g apiusST 6l | cbli> gllas mhaw Wil Jl> (e
Qilgs oo a5 el (Sl oo Sigy p Joidnn (2SS Co pie Slaal .l aseie bs g Jolgw
@zl @b 5l a8 sl oy ab iy Blaal g gly ploy Jsb 5o ean] glasls aus el
b Gl polie Ojge 4 are oS 5l VL Sl 4 plitws i ol

5 ol @l 5l Glasgame 0,5 Bl 4 5l are edgaze S slp Co e Slaal gl )85
GloJenily 5 eloizl golaml byl gy laanlp 5 s e (ol e Slolais
W ol ol cois 9 b mle b bLsyl o o slacaulow ¢ leand slaciuglhae wogass
Oera 099030 )0 Ca e Blal s A...J)s acgasme 3| oidu dl Slaal 4 ol S Olegoge pass
oo S plsie 4 ol (S il a5 Cal gl 4o Bl 0805, cnl sl sl IS s 5o
Slasl 4 slows glp Olladl g Co poe 5wl degeme i Sl g 0, Slee Sb5) Gl Sl
3 cdslas 5l Glaal gl y jayT Gl L g 6 Xy aiile Slaal Jols cenl (S a5 cnl g o

il ol S ST il b g 092 g0 Sy ame Consg

1
Integrated Coastal Zone Management- ICZM

vy



35S slol 40 g Jolgw (oS ir by molo pllis oy gl g adfllao

wipelip g Sy pas gl ogtie i

ool g0 mhla bl i | lad cold
: = L33 3 ol bums ol Cosiaf 3 e

wrtlain] oalill SNy g g piliaaslis

Il Gl o g glasnd oalis

e ptipn g paln Syl 7

I

Cblan a3 palial 5 yles co U Byt
H ] Sllis g ale glais

i 5lo lune iy 8

i i g Tl ol asatel Az I

e el 3yl
ool B SR g A i g L g s ‘
|

ST 3l ool Soi¥ B S P milE

“.L

Cot ks i Alum] iy pad

ol S gl o glailal 3 8 algayd

glp ol Coi® g Jbpy aelia gl Masl g Bp L'_!,}
iy od S g g, l sl Ay e <
e # Gl & ol ¥ sy 30
ﬂ el gl Ay B2 L kLY

it PN T Ty R P

ColabaBl g e a3 e 2 S0 sy
e
Alajbnl g e Caalgl gl s Sals S
elaial g sl T aallly S 2l o

TR [

Ly aolips g gk glind il y dniagd

i R R e e
il e

i g oLl il g s g AT Ay )
Laz ol

o agee gy ol AT Copia g odaliyg deas ]
Tyl ey e ) el g e oyl |

J

e dpaly sl

—_—

aleisly el daliy G2

wlg ol Sl g g gl glp Slsl il ——
ot o e B

|

£ pn il jle
3 oghl e LR ph Sy ple aee Blps by
e
i et g Al e 1 Colif gl
e
rsatliza LT cAulaM

LU, g7 L,y g (Jobv bummo cadnS g aolio (63 ) 4ol 9 o oo (S 55 Jow) weayla (F) S

Ul s el aolp ol 9 sy b ol

\AJ



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

A5 ol el laadlge
Slr 2l CetS 5 @lio Sunse oozl Rl Ges  (HUSE 0 onds ol S5 Joo 4 azgi b
S5 b (2S5 by abele) (&5 b i) 4ol lr spaebn (Bl dee byo g (ol Lapone
al B oszlr cd o3¥ Tl ol ol oesede Joo 3l hos S0 sln W g walys azlse
o5 b aly osrly S ol 5 e aRie Oj50 4 WAMF/EQMF 45 Co o
oozl Beiwl oo ol Jow 5l a5 1, WAMF 0l gl « (0) JKi 098 aseie o] ;o WQMPF
3 b boma WOMPF Ll 45 iy (sl 5 (s ptalig oSl oS om0l 525 gt
WAMF S o e anl 3 o jla s 9 ci i 100 &l el oa ools glas ()] jo Lo
53 WAMPF L0 5 Jole b Ol oS ol g950 g 009y WAMPF oS 2ol ael s 5 podie
(L pe @l Gl e ) 0,5 o0 1,8 WAMF gl 00sls
225 L5yl 5 ol 69, 2 T ale s (ame o pie 4 alily Slasl CLe o LS (s @
@ g e DYl S 4 Wilgi el o 45 (5550 Ay 009y sl BT L Bol e Mo Jae
oo 31 035l 5l o] s (s 5 (0 ol ) ST bl sl 5 i y5lice
B 4SS S Gl aelr el Bas ol jo I aes &l ol slaguly bys g (ol
(LBl dmgi 5 | el S el cbliz (3, 51 ol 5 s ol 51 sl sslin
$lp psY Cledbl wilgy Wb WAM a5 ol oloys p coads ol Bas sliwly jo el scloixl g
Cdw g (b, 9 dole GlapiunnsST el )] g Lol webli>) of Gl cudln s  SSoS
EQOS/WQOSs Ll [laims a5 Glaal & dzgi b |, (0] Lo 51 0sds cisyai glags ,,5) b
JSo jo a8 el g polie p Jotine (Ll )0 Gzl 0aclB jo &8lg) (B) JSKb o (A5 ialy adlse
sl o le aS Canl oals ools L (F)

b dal p Slowl 6,13, ™

b aalllae ®

Sl Slaslie g g,lo paiges acl, ™
2Rkl 6T =

Jdos g ools JUT m

Yo



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

WOMF il leme 25 o e ezl

(L3 g Jolaw)

k 4
(e 525 e slo 5l

}

b A5 Slaal

|

Je mbilis a2

} }
- -
} . ' .
b A5 ol slone e A5 ol lone b AT slaslone Lo A sl slone
: I l |
Lo il 53,8 alaa @ Lea il 50,5 alua 3 Lo jlaibinl 52,8 alge 8 Laa bl 50,5 alge 3

' | ! :

e £l ey = 5l - WOM Gl b 2 2y

S Gl oSl 9 o] sadlge o (WQMF) OT S o o 9] 13 Coz e 1(8) Sl

(wazly ousld 10) wazylz ool (WAM) O/ auxe

\rd



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

pls aalip Blaal o)l 5

l

b sl

l

u-‘:l" 2 g la g aiges aalig

l

aliisslas] ;,_,JL.'-

LS .

l

Ll g sala _:..:_'I_f-I

l

el JEt g 55

(WQMPF ) GT i oy aaliyy” bl polis 3 gz lai(5) S

295 sl o g Jolgw (SaaS uly plli slo adlgo 9 o2l
S il pllas el> gzl (S Gl mel> pllal Gaa b bLS ) 5o eals dl) =08 4y 4z b
Cl hS Conde oozl sleadlse jlaz b (adl Cunlie 585 glal ) 5 Sl WQMS
aS og wales (F) IS WAMPFE a5 ol el p osins LS Lol polie 4 (0) S WQMF

S0 le g o0 al)| (V) UK 40 45 009 dilge utir Jolis 45" Ceasl o0y a8l,] (V) S5 4o

5% Sl g ples slyd «oo)8 @l )0 (CMSP) Jolgws 5 L jo (olad (65, 4ol ()

Yy



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

)5 @ azg b glpl obye g Jolo 3ble \GMQS} a4

©arg boglpl ol g Jole gble o ( EQOs /WQOs ) e 25 Glanl axwg (¥
ERENTS

oy yo cbla> ax o s (F

L)l @ azg b a2 slo)lne dnwgs (O

S sl lre g Slawl 4 az g b oS bao laskiwl o S alge 8 (5

@by ey base Siglae bawgs (il (2k)o g (Aol bl jo Ak delp dnng (Y
ol asly Slaal 6135, "

ok b asdlae ®

Sl Olaslie g (5 lo paige dob, ™

pBalesl 5 IUT =

Ll g ool jJUT

Sledbl Jasl g o155 ™

el 29 olaids slasls (A

el 0050, 11 5155 0 Jeadd 4 358 yolic g b dalse 31 SO0

1
Zoning

YA



35S slol 40 g Jolgw (oS ir by molo pllis oy gl g adfllao

(Lo 9 Jolgw) Ol oS o puw gasl 8 Gzl

ol xl oMl 5 )94 ;0 WAMF
27 sy plas b3 (B s 13 (CMISP) Uolgw 3 Lo SLas o) iy OO
Environmental Values le 20,50 o Jasa oo 53 & as L Zoning 2oi oy (Y
lsa; ;o WQOs / EQOs 25 Sloal o 3 (P
Lisa; = Level of Protection —lolas s o ooes (F
Lo lne & Blosl 4 22 o3 L Environmental/Water Quality Criteria _lasw 25 clo s dnmed (&
Hlisl 4 4= o5 L Standards Formulation Les,lulball -5 5 e 3 (F

v

Monitoring Programme sl 4ab s s (¥
ik by Slal gl 5 ¢

oo andla, @

ol Slizlice o oiloy Lpad aalip ®
wallll il e

el g e2le T ®

Sl seafa 4 T e

o cdle 5 5 pleidy lajls A

(J>lgm 9 b 30) O caS Siol zal> ol Loyl

98 Camas ) aazmo lojlus ;o WQMS

(Ol n! ool (5y5002 LS 9 Jolgmw) (S ol poler pllis glaadlgo g o2yl (V) i

b ol )9 olutiy il
ol pls slaadge alei b 20 po Slegoge (lgie  lo Sloatis g lacsls p5 L s e o)lge
7 by e Ojgod (05 Gl el o 15 U5 0 clbls)l cpl oS wlb e bLs)l &S
ol 00l ool C)...u ‘-‘,M"“"
9l au3e el bl ys 5 Jolgw JS 0 codled S laie 4y 5 )15 oy @ 4z g5 b ame (il Yoo
g besle n; 5l Sl .55 @ Gl b (b il asp pgy) » edle 1V il
49 1) éw 6@.5 Slonl as oband ple LIS )'l Sl laﬂ W j e ol o Lm@L......w.,

aS Sl (3350 Sloy obyo e S ol 1A 00l colaiul 1338] no O jgods AiiS s el jglS

¥4



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

5 )5S 0 Camsg ol yols oo asled codled ool aolys Shojle Ol 5 G oyl (o wilgly
Sl b 625 Sz Ga g Bagh AT L e slacllad aSl @)l 092y Ceny Lo Glosles
B o i gl e ol lacdled dF sl coge el opl cwl (aore S poe Glaal
Sl 5l Goloyen 05 pll 63,50 Sloolan s B Lo 5 (SSe e Sliee oLl
anlg> lo 1) (Saw 510 5 Gae le «ae 0l3sS) (63, 4ol Sodgiue a1 5 ogdle calin Slojlus
S obnd 65,0 bl cnl 10 058 d9%u (com; JS5 gy 5 SBlD ool o G loasly g
solosle plo 5 cuilags & lig (i) 9iS o )0 Jobo (6 bylojle &5 jlie 0gos @
(ks

i mlo) Sl goladl glagloils 5 sogar iou Cudeiue g S Lie 0g
WQOs sliwly ;o 05 pdy lausme &S ol o9 4 Q] 2o g 6)5)?3.6}-.’"
S ki sla,Sg5le 4 SeeolsT oisw 0 ,Sles g yuds ™

G Lo lojlis 039 a0 Loyl &S jLino g ®

e golsz oy 4 pope IS jlike 095
Sl i g slailaie slogylesle oS Lie oy ™

lge ybu
25 ily 4l )l Sl pol> Sl 50 o5 e onl 285 e B8 iy ol 5l 45 (glazes
Slegoge s Wb 1 o)l 92 ;585 )0 ladnd (weled oSl alyp ol pllas ozl 5o
29 oy e plojle by g OISET @ 4z b Gliie A8 1) besley; 4 by
ok el 9 5180 sl Glosle 0silly Ly Sg2rge DUl eoliiul 5 (oS> & 5he o lsd szl
Lz, @y Car 09w 5535 20 Lo 5 ole ladaze sl b plls oz jlr 0 (S
o0 Oyleds g ol ped ae S lie SO o |y pleind ple gl san] o sawl casay wlo sz
S Ol lp Glosle gy )0 Guiled mos g o COLSAS (i 4 Gl dezge Ll )l o Lo

S bag, 3l g b Salen 5 Sbjles 9,0 e )b 5l ad> e cpl [0 axilis asly s



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

hos Sy basmme plojler 50 sgazme sl 3wz e l) (ST b el slaadlee plot sl
3529 S ) e lojlus jo (gl 00 S SUG Lol by 0 woles axgr LB Slbdee cle
Lol 0dals Joe ar oyl 5l canlie olitwl S B aS 09l ais 5 IS5 Liwl, cpl 5o Qilgs o aS sl
oy sl ilien gl > el (63,55 (55l a2l 5 el b SISl ol aili ool oot
s dalgs ol perds |y 09290 audg el )l Cge Ladics 040
Sloslaiwl b g cnlie Do 510 9 Gue )les e 0ligS loladl aoli sl 30,k 5l Wilgs o yol oyl
3aile b leldl pl gl Jas 05 o 48,5 IS a5 (gl 0stll DUl § 05250 DU iSTos
G oo Gibe (S b plla o) ansly ln | nj Slepsse Sl 5 el ) Sl
bl ooy (o Eobh 4 laslo b cenlite by gSloctiy g leesle ) cpl oo 5l asbyy )0 aS geu
Slele 53 GB lacad bl Sl 65 S a4y Sl)yhe 5 (il Sleedls JooSS
Olesle eanl 5 09790 SUG! 5 (5,58 Tas solatul b caslin Slojle Slsp 6,85 JSo ™
angj bao Olojlo Coz sl 50 (&S Gl Sl ohg 4z g Jb ol ®
Olejbe slaciglae pl Sludl (595 5l (528 Tae oslinnl 5 (Sluil (65,03 (A5 5 (05 el ™
(o slogliiy 5 it el
(s )skd plo g 599 5l Sromiw) 95 slags,slid 5l eolaul JlSg5L0 @
Skl oSl 5 Sl 5 sladhaie GlagglyS 35290 slacus,d 5l eolitul g5l ™
b e
oolaiul b Jowe slaolKinle;l 5 JlocamMo Jotume soollinlej] a0 slrolKiolo;] anwgs ™
lael sl eolatwl Jl> e 0 9 bnlisl 5 S0 0 lojle dgzge SUG! I (g i Tas
(S (el g a5 5SSl o ga ed, b il o b )0 slaglegilesS

o § drore lojle b az LSS & ygody Sledlbl g 0ols o poe oL LSS g drwgs ™

)



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

szl s b (s aby 10 ohoa pohw wles o Sluil 5950 ile wiaily g Shj9e] ™
9 Ll (S ol welp platiis (lgie @ drwgi g Gudod lp piY o)l g sl anwgs @

258 by g Jolgw (S Giuly el il gl LS 3590 Sloladl 4ol y

Tro aazgi b g Cumy bame lojles (sl ;58S bl yo g ol (RS il pllad 2,0 4 culie b
20 ddxie @lge g o Souzmy ls 0y90 ¢ LESL 5 (iS5 (b plla o)l yolic § laadlge
Oel )l Il 50 gal g Hlojed &jg0a adlge (pl (g3le ooly a5 285 4z lg oo >
T drwg Gladely LB 0 a5 olps ) bae Siglae g5l glaasly Sk 5l cas pdy
Sl Sz e b g Wgie 0)LSG 4 Glgicai 1) 0sd o0 (o el 5 (b AVl glaasl g alls
o5 4y (gl Al yo dmasgd) gy 4 Wlszy 45 05l (g7 4 Comgloo loladl aliy (ol 1)
s 03,8 asles 4 S Gy baome lojle 5 (b)s Sy e Chglee (0 (ile Sud )b
Salym d92s 1) OBl (&S b pllas (ol Al o dnngs 0g0d pladl Loy Jsb jo a5 b
FB el ploy Jsb 58 yae ol 5 lalas colils 5 Bk Sy poe Sg5le 525,50 b o]
sl azog SUSLL oolos il sloacky (Sl Ll azgi b ogei anolyd 5 i) 2 ) TEE
@Bl laadlip b cnl 0¥ (dobo slaglinl 5 5500 50 4z )leslY g Slieas (Gl g9
SIS 2 5 Gl Sy Shigal 05 aalys Ceonl b sl laglinl (25 L3l 50 5 05 sunen
sl (ool s loaals y Glaal bl o laolSIS

po s Bl o o] AVl slaasly 5 wind slaadip plSol 53 oS Cenl SLi o9ST oa ) Jlosme
G55k b sl az o o coul p3¥ jslaie cnl (gl 0gd Slesiay b el sleadlse b Sliul,
bss Glojle oy IS 9 oo s Jas 99250 SUKGI 5l oolatnl L cdge  pailojle 6 cnlio
Slr ks 9ye hel Gy aw azg b L) cul jo 08 S8 4l slajl sl sl e

1
On Jobe Training

2 Achievable

vy



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

4ol py0 Wdgiw (pl p Gudaie Gus aw (b glactiy g esle pj asly (Y 9 WAMPE 85 ol
oads &l Sldllas 5,155 VI Canguy 10 a5 oo iy a3 o 51,0 5 Bde ls o o5gS iloladl

sblb,o 3 folow A Cypio oz le foS g drwyi 5 Jloddo piiw] () Sus ®
St j Lo Hlojlw 40 (b0 9 Jolow WAMS 4S5 il gol> pllii g2, &> ,0) WAMF ) 5is”

ckidlico pItd) 1) p Josino 45 (b0 Comn § Lo Ciglro)

5 WAMPF * 45 il aoliy szl jo A5 il o)l sbaoliy jlw abgy A(F) Sun ®
Lo Glojlw 40 (b0 5 Solow WAMS |45 Livl gols pllii oz yla y0 ) o JuoST 5 <lis,)

Wilow pladl T eiio a5 (0l Ceng) Laore Coglae) Sy

U 35 Lyl 5 il Sl iy y50l 3 DS ) drgi feal g o5y (F) Suin @
Conj o Ciglan) Conyj e Glojl 40 ypls 5lol)d 5 Aolo Lo WAMS S il

‘Ml'a,g.o,o/-t.“f/”)g‘ja.'«’.«:«.o 4.((‘5343).}

O sl Bl et ol (pladl deli 4y by o Sledbl ailS 4w Gaal 51 SO 2 b o -
VA oz a5 ol oals @811 Sloladl 51 Gy s bl a5l 9 Do e «ue obgS (sla cudled
alo 0550 ol 4 ax g5 b D990 rig (5 5lwdingy Sleladl Jold o obisS glaasl p Jgl 58 jo -
5 shihie Slagat o STl 5 ol & arsi L g e SISl 5 Lyl Gl uian 5 (slazsy
O Al 2 Cemlise S92 ge 2oy (il A S5 SalsS pd 5w 399 sl Al a5 Sk
@ a>gi b (Do oligS asli) Jaax bl SUISl 4y axg5 b (jlicy ¢ Oobl) 1al LB il asli
oy 4 (ol 58 0 IS £g,5 olyen 4y ail Jlgiul Sl g ladlaie Slagas o Slolyl o Lasls
Ol ey ol y s gl 5l lsebl (gl 5 90,5 gas a3l pled (gl el oY sl o2S dali

aooles lp 1) B Cd i Hle oo oyl (nl 3l ogd and Canbioo 3 4l lyal o pae Dbl

vy



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

@llas a5 09l a8 I 5l 0 (g9 4 b Jol 5B e Jsb 1 ols LS b5 00 il plla o )
5 6,55b Bk ol I U (amwg il dobp) all alily axwg le mu glbasliy L1y a5Y
Job 1 08 ol jad g Budnin 5L 550 S9l8 glou 5 az0g el b Wil ouls plol Slvsvas
Sy aid S L o pid sl Plol b g ez aslip ST 6 Wilgs e yiSTos ol 56 o

G838 cloasliy 5 J5l 15 5 00 Ll (S il sl o)l 5 el b oo sl oy 6,0
L2l g ool ools Gomw Jol 5B ;5 0ol angs laaalipy S5m0 5 o 2 Gl Sl 25 S S &
P e Doty 5 b pls Cazoly Mee g 35 walys Al B 0y90 (nl ae ek 09 5 e
b oo il Sae ol dali

3t 5 325 L o fyan o 0wl A5 b ol sl aloye iSn 0 b pge B0 -
aplgs Cuwd 895 2l Kl 4 cansy lame ol o S ol pllal okl Co ol el
D591 02l 8 1) Jotue Hlaind  oled loladl K> LSS jo 1y p3Y s Qilgn aS gg50 4 2L

5 ol by o) e Sl WAMS (A5 Ll mole pll iganls Oleds
iSlow g ol o Co o EQMF (ol o 5 folaw) Lo 45 Co o 92>, l> WQMPF
S Slaal LMSP L0 o Aolo bxs lad s, 4ol ICZM Lo Gblio 4L S5 Cy s

WQS o/ 5 slos,luiles] WQOs o]

Y¥



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

295 Ll o g Jolgw (LS Gl gole el (190 9 axdlae

olds )
doudo —V-)

(@l el s BB po 5l palate Dl i5u 90 @ plpl (oMol ()00 (2l)d Sy Larmme
@ oles sbys s o) s eaS Jled o 555 sbys (@ g i 0 ples byo s )6 S
5 o)l mds Uolsw Joli) 00 Jolos yiaskS Yoo v Sl i ghls gazme jo olT slal s lsie
Jsb wySoe 2 0 1y aie pueildl Jled oo 5l idn o5 (0] 0 &ly nliz 5 oles by
So Mes 33 Gl gbee Hb yeshS Ve sgas ar olpl yo aly )55 by pse Joloe
azlyd S5 Olse @ Ol S s Sy Jdo 4 Iy o)l ol ol glacT a4 g el a4zl
1545 J2lgw Jsb @2l e 5l (sl )0 o5 ol o 4 p3Y 09 0 S Lo o] 4 Vsere (ol
15 0ad 41 5 ISy cloais e o b s, 51 56 Baas locsglis ol a5 sads 53 Sgline ol L

JOMETSSN IR
g 0 ol by 4 azg b calise §yb 4 Alise Llegh g (cele ST g Slawge daglosle
a5 sl oage ar ale 5 ol s legbge g a0 1) placadgiue 1505 Jolsu 5 ol o
cbla> Joruo 538 ulul 5 a5 Gl (eSTe 0l e o anmme blis lojle le 2l o
S IS b wilsny b olesle ol 10 el 19iS Unlger 5 lal,o alaz 5 lapiassS] oole
Jo e 50 i@l G bzl cblas Ges S 5 9o alies cly Ul e o paoe
Sl anwgs liwly )0 bpturwsST cnl (e slacus s 5l ailaces ;2 oozl gl 1) o3 (o
b po T dame il ¢ aome S poe slalnl o St 51 (S0 bl cnl 50 0] eal 3 jenS

WLQL’)Q 9 9> cL;.w}

1 .
Environmental Management

Environmental Monitoring

Yo



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

ol 135 (sS04 Blsl & g b lgise o5 e ol glsil S I8 o
ol @ as ) doday ol (Wl il punss BB DS g3u g0 4 Jaowe Copae e )l e
hS il o a a8 Tonipdy b (0 5 95500 5 53 (2o, dedz) eunl e il
L bl o a5 o)s oSE Lass ;o ooV glgil (il » Yeene g 098 oo 0duel 3 ¥ Jae
G oaxg boogh e aslis C0l a8 b pb a by g dxle slalas a5l o] slalase
5 >lsm WAMS) "(aS il ol ol (908 0 B S5l lalllas 5050 w355 (5
a ol Sldllas (5155 10 ol 0I5 g pedlie a5 ol (Cans lae ylojles (g1) 925 slab o
g Sl WAM oS ol o ,bL Bro ol sl ngas Oladlas ol jo I .l oals &1l Jads
GQ.A.A_L:.» LJ“‘"l‘ r:LEJu.u Gi.ul.iu ..\.:94.: o)|5.o..¢b 4.>;| s &5“'“"4’ l.’ od..uY] é.»L.A u,....:l.’ o..x;).:f).g o
G5 S a2 LS Sypo & e Cupie jlite | Camlign o 8l 32y &S L plls

Oldllae Bua -Y-)
Sappze b ystS Jlse 5 Lol ys (WAMS) S il el (ass Byo wlidllae al o oles San
pll O Glacadginns 5 Cunj azme cbili lojlo ST sz jla 50 o5 Conl brouy VT adlge
CutsS 0dialS Julge S g oS Gl Jae w4 dne S ol ool ey 0l sales
b sl Glpae LS o 1) a3 aledbl lase a8 il cwl bys o (esoYT) lase
5 b,o) Cuny laore oS el aoyY oS 1) eyl s asS g0 g 00l S8 aore Sy e Slaladl

Dled o attine ol Mo CoaS slas ailinl § Ve S Glaal bl o (J>lgw

! Compliance Monitoring

z Source Monitoring

5 Ambient Monitoring

4 Environmental Quality Monitoring (EQM)

5 Water Quality Monitoring (WQM)

6 Water Quality Monitoring System (WQMS)

7 Environmental /water Quality Objectives-EOOs/WQOs

8 Environmental/Water Quality Standards- EQSs/WQSs

\rd



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

oo (05 Gl b b)) o ) S5UsS slacddld ax 51 cuny e Lol o> Jl> 0
5 Conmg b conlize (Yo @y ond pll lame Lialy Sloladl Jy ssil, alol 45 iS5 Lo
kYo Gl dlex 1ol i )90S5 Slasls g ) G peie slagilly dalye g Jolse (So S
(V esiead G2l b T bLayl g onindy bame (S (il £9090 (Sowmm & (Vs abex 5l ol
&g Slojle 135 casulp coale (7 (Sl 5 sladlaie) 2b)s slalaze (Lo 13 Conls
2o b anlie )5 G bazo lojle (39,9 59 (2byd (&S (b 9ose oS able (F (o mhaw
ool cowlio 013 lads Al 10 g (Sb e g (owbow Canlys (0 s (O (lgp alex 3N o i
sl 4 28l Glp p¥ )l s ) wbn g Conde ln e Sl 5 o0ls
Loy cand (Vo] o5 anslyd 5 wsllae Glojlo Slidy o cnd (o] o 5 blyo 50 ks
5 S Ol by s (A Slojle g (orex 1638 Gl ol 3 SBes o5 jlike ladd
SgeaS (Voo Jle Sld g azog el Pl (4 Glojlo g9 9 Slesle 90 sla Sialen
s g o Lealljgis ¢ alotal, Hads (VY o 3uiog 5 drgs ais],b 5l (V) wtailys olasl 59,00

il oyl
5 ol b bl o Ceny e cblis (lojle (5l g 4235 DLl B aiS coge ol (0
angi & 5l Sl poy 05wl 4zl 4 az g b0y I8 akeellss szl )0 bl 5 s
Slaalis 5 @Dle ey (o pae Il Glarear Wlgh oS Go20 4 cul ST Sl ln @l (ol
(Oliloprads Gln j3aS Jlow 5 @lyd Sy o oa] g 09290 Slotllr J> Gl |y p5Y
Slosle jo sollai pu> axwgs g bU Lol Gldllas Bas ojls &l] jaiS Gl pae ¢ S seal

Yy



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Oldlbo sgus —Y-)

ol ol b ol bLijl g 55i8 slab,s 5 oo oldl iz eogamme iy yai clalllas dgu> 5 j5late
So Sl SSS T eele Sl adllae 090 (ST b e slo e (s jolte Sl (s AS
Sk iy e plojle slacadsine 5 Slojle OWSLS 5 ST L (g paw Sl 51y Sk
il 00l et 15 9)l50 4 0g 4z gl b (&S Gl plla slag e Dlalllae (o all oo 00

JB L g0 4 I e Copae Gl I ase ol wd o)lAl &S jshilea ()
pb ar a5 odipdy b Gl (@5 (295 4iz) e SRl b iy Gl () il o
el gl e jo loas ] Elgl Sl aS 098 oo 0ol 38 EQM/WQaM e &S ol
JWAM iS' ol gl pllss (905 2 b6 Byo pol> Slalllas 950 ¢ 358 (S ool 4 4255 L
oy oy ol g8 K50 Ele Ay el (o) drzmo lojles gly) 558 gl o J>lges EQM
it S 5 el il ol s ojlyen (SHISS Wiy 4,5 e (S il B By
=l Syody wiilg pad g 0og Az LSy Cunlipe e Copae Hlate Slg o)ls Sezg S
gl o piw

o Lgl.QL;Q}ﬂ).E.LA)" o lae CobS A4S 0gb oo yoduory S8g Oldlas sga (i pa (V
(S o lojls 2y sloFagll tbs ase § Lo3) ol & basye logasls 5 lalas 5
Wyl s by po e S Laylbp 6‘?0911 poodle (6,500 adlgs AT g0 0 ek oy
S bog by aoe plie vo 5l Gy oliul el o5 g (Sojed Sl asile)
cozlr ol 5o ean ¥l edle (5,500 slagatliy bajlas oS (pales 5 o e sladisSla
Sk el al S wgama 1) US4 85 el e BB ) sl ohise
ol b S il allas fpeas o Lol jeme Sladllas ol (o 1) cel sall ools lid e
Sor awlgs gl sy &lgil

ol by looan VT L T L3l 5 Cons ) bume cbilis olojlo sl pllas ol 905 4 51 (¥

b o Copane 518 allas 51 (ol addge 09> (wams) =S Sl pllas a5 cudls axg b Jg

1
Cumulative Impact

YA



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Sy bz lajlo sl | pllai cnl (9ol (g (i 45 (920 4 Sl b po g Sl (A5 o ok
Siglaeing) losle ol Gl slaciglee Slojle (9,0 alls g lacadsias b o] Wsm 9
oz 515585 50 Lad e slaglosle) (Slojle (192 9 (Olejlo laciglas pluly (2byd S laroms
S 5l ey 4 (s e slaglejle plo s cllagr ©)l5g oy O)lyg (oulidlon S (lojle
bl o golaidl g oo cuny Slegoge suss 0925 yol cpl Judo il onyol &l a0 g (yuilgd
Slegose o o 4y wibe Glike olaind 6550 5 ok Sygo by 5 ol 3o L
5 OOed (Gt g e @ 5 ey (SR 5 e il b s slas wile
shozee oy ol bl 0,8 0B mlie ilizes B las gl (Jobo ST oS s s
4 jlees e laplejle plo by (S Gk pllss (ngas go9e 45 K00 Slegdge jl ()l
5 2k Soglae )o Gy anzme (lojl by gzl jo Sldllas cpl jo ol pllas (pgas Jl> 2
0asd Sldllae Lol g5550 )LS 10 i Oygon eod ol Glbls,l 5 00g o Sogll o) b

IWARVA PP
Vor by oz bamma L) olow 5 (0l )d baoe oS5 BB o8 wigy 500 4z JB S (¥
Sl GSon 35190 5l 6ok 13 (85T b ln Sl B Lo 99 (nl G 45 S978 4 ol
o Logiies a5 cal S5 )0 it wlie 4 bgsse ol s sla Sogll 5l sotee w285 ool
aS Sl (S lae )0 0ads ploul S0 o Slelidl Mae W Ll Soe obje e 85 jialS
g cbla> b wwuaS jals 5l 6, Kinn coge atuily Sloladl pl o> ax U a5l a5V glaailis
Ll FB @by g ol lae (a5 b @b gl Sile el f ]y b Lame S <)
Jolds g 009 555 slalyo g oy @y Sgoe (155l o (a5 Gl b e 4 Jy - oless

9 S .Ew cblas ul.o)l.w um u5:>)l.’> 5o aS ».\.wL!‘SA LQOMY] 4\.0.]9.0 o )95 L)

Al dalss ploxil (ol )s Siglas sla S5l 185 slacdsius

1
Marine and Coastal Environment

2 . .
Terrestrial Environment

¥4



5S slol 30 g Jolguwr (S it i mol pllS (41 9l 9 dnfllo

la Fogfl g1l b ee

55 9 (S jud Ol i
(FY DL{Z......_U'
b0 9 J!
34y ol 4igf (Hyme .
ezl

U:"-'-"! 3 d..'\',.’...u.n )'.‘E" salaz.l
et 3 e 1 by 3

Lol 5 5 JoTgus opdeS 51 YS90 sailo 1 1) JSC



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

ol SSle 9,1 g, —F-)

)..ob- Sldlas o
5 Jolg) Lo 53 (GBS Gl parie 5 ple Sjgor e (b g TG eealie )
00,5 @) ez aale plie jo oad 1) Gl 5T el ol & jg0s ( Laly o
L TaS il aly S oszly ez )l (S 9 Gl Sl 4 azg b e ®
EQMF Lo oS S oo szl sloadlse Tk yo 5 Jolse) bamme (&5 Cupoe wo7)lr
ol 5 blayl b e s S olulis WAMPF (il asl polie b ol (S LSS o9 g
A ooliiwl i85 )18 Joe 5590 g iy (5l2,98S 5l (g ks 50 a5 Sl Dl g oo jgliws
LEQMF S s | sler 0l bl 457 S il sl ol paste oo s ®
09 )9S 5 (Slojle 09,0) Sy baze Glojle (S S92 90 Ll il oy b aslol o W
# gl i g Slejle slacdsias 5 wlby w2l ke 5 ilsd oS (il b bl s (Glejles
Caged 5 acall b e slacallad LU il (ol 5 8 L5 oy 350 (s it
35 1B (o 090 b LapygendleS g (al B
Sy solgiiy, WAMS a5 il aale ollss 353 ,0 ond ol oo sloasil olol , @
9B Slaxde mllas s oy a4 ] 0 aS CEF 18w, 0,90 5 gl Besl Cans ) e ol
el oo p3Y 4z g lojle lacadsius g iyl 5  SSES
(e 4l el Cundg 4 S lanze lojle 50 (AT b 50 392 9e @ il e sl T
9N g gy D 5o g D lee «Die oligS Dloladl dlli  (golpiis WAMS g >

Bl caws Glosle ol Ho sl S ol pllas a4y leis zu 08 4 a5 geou 4y 0l

1
Monitoring

2
Water Qulity Monitoring Programme Framework (WQMPF)
Environmental Quality Management Framework (EQMF)

4
Environmental/water Quality Monitoring System (E/WQMS)

)



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Odsl pol ()5 Sl 4 culie b Ll (g w9 oz ol (S Gk pllai ggdge T
Olain a5 0ad (190i (6978 4y Olaldl dali 000 )5 e Al o0 095 £55 0 bl pl jo dsllae
@z, el pl Jee Gl 5l sael Cawds @lo,zs ) eolatul g sanl jo yies Sllhe b
2Bl Sews (A4S b sl G pegthae Lyl
Gy laone Coglae [0 oo ol bld 5 Soles (Oldlas pll J>lw ooles 0 @
28,5 )8 oy auSE 0,90 2L yo
ool U8 el e S £t o gty 5 i B 5 855 e o sl Jole ol
HAWW)

olls o

S il Slaal g wuales O

&S Ok el sbeaddge § sz l> O

298 2l g dole lae (&S b 0szge @iy el g oy O

Sy banzme ol (sl g3kt (A5 Gk Pl (cogpde Joo O
pls cole b it blo )l a5 o Olegdge (J3I00 5l 6,55l glp a5 w08 2w ™
Sriugn 1 il 00 ol jer ladiges S &) g Joadl Slusg boolen g atils il
Lo Gy 1 Sl e IS e 50 s | IS S sl 10 g o) 1

ol 00 00l &>

¥y



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

S ol Sup g eealio -
e (S ol porhe e gd g0 4y (S5 jeba ol (S poeke 4y ol cuend ol o
Soled 5 5 00l e (e il po s Clallas oSGl 5 gy p Shae (b ozl o
2 b 9o (nl Ogldi Canbioe (RS Cupae Slate 1 a5 wod oo by agh 9 Gl sl
S ol Slaal 4 Zoled 0 0xS 3 e Gl el g 0 (S ax g 950 Cemlion

Sl 0als aBloy ple & g0

sbama il SIS pytie )T
g il ] s 10l e l o cond &l sl ) (SsSUsS el s iy a5 oSl & 4z b
EPA (o pxi )0 0gd o0 a3y Lo g Jolaw 85 ol peolie 5 cayjled 4y Llie ¢« 4l eoolas
wl.,)i.n) Gw)x);l.uw‘ omijo?y’ .Ia;‘)uwgh_iuw o..\.ibLMGmd.lea ‘KJ)AT
9 IRV R )9.2.;.47 4 0dd) Og>ge g S ‘g] “9_&5 S5 Lo 6)‘°)€459*°3 u|9.~.cdg u.\."j."sA 6’4...7@

(Artiola et al., wgi iy w5 Jame sloon] s oo colis jelate 4 pismen g laowe dalllas
2004; Wiersma, 2004)

o 4 ol ways )3 «l)l Hellawell (1991), modified by Brown (2000) lawsi a5 oo 25 0 Lo
o lailinl b gl ol yols las gl oS ccanl gloj plaie e b g plate Cgliine Olawlice (6
S5 alamMe iyl (sl 5 55 om plosl i S &y S Syl 42,0 L 5 o0 g
b s ol pptie b Gl pstde 130 ol TGilial Jata 31 alsids Lyt civyes & 5L il o oS
ool g 3 jlaslinl oy, SOl eolatul by sl cwyp b g adlae 1SS e 4 aS) T8l e
3 gaied | Sledbl wilgs s &ylas 0,0 Sglds (0,05 o0 Dyge loy Job o Slaslic slas
silad atiin Wi e 053 (5395 4 (Jy B Cuy (e ple b 5 e €555 1053 i

polis 5 szl ) e 59 b ol ond 03,505 5 s lailiul b sl § 5 Claal LT a8

Norm
2 -
Goals/Objectives

3 .
Surveillance

¥y



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

ol 5 5,8 4 o ol Lz V=Y IS 0 a5 WAMPF O oS sl aeliy’ O odims SCis
A asles asly ol a 5155 ol aslsl o a8

b adlas =

Sl Slaslie g g)lo paiges acl,y ™

2isle;l S JGT

Sl g 00ls )'_:Jlﬂ =

Sledbl suate g o155 ™
wliy oyl sl 5 b o A 5 oIS gy b o 55 a5 4555yl & el o3Y
Slaal 4y Slws ped Wilgl U gl 00ud S Co pie wsx,l> & jeods WAMPF * oS ol

2 RS il s S Slear b ey 3 1y S il el ol (S il

b asled aisls ol a 5155 pl j0 a5 conl 4 LSS &, 904 WQMPF g WQMF 005 ,.5

1
Water/environmental Quality Monitoring System- WQMS

¥y



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

el anlip aleal o) B
rEa b (L

b sl

- 3 3
B e -'|.Ju-|__:_l

lislasl Il

Lol g sala ;._¢_'|_5-|

el iz

Ls,

el }

[

(WQMPF ) T S gl 4y’ bl polic 5 gz lard-Y S5

Yo



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

o Gl (S patdo hlio )0 (Jauwmo (LA sul porde Wgldi —Y-Y

ol Jols a8 sl g BB 09,5 g0 4 aore (ol fgemme 0 cdsllas pl Bun 4 axg5 L
EQM /WAM) (o)) (oo (&5 (il plaie b o sl oindy lamme (ol 6,500 5 (e
S Glp eols gyl ez ol 5 Ba &5 0,5 o Djge Gloy ek Gl ogdge sl
b e (255 oS il 5l (T 5 (cllad b g coio S Lo j9) i b 5 e S (7,5
Sy ol pll @ Sl Buae Oldlae ol jo all cdls xog (29,5 (6 o lailinl g (ylgd
Copde y dame (&S Gl b ol Bl )l az STl ol ailflaz tone 095 ggdge cpl 45 G
Lol 00l 00ls = 8 awlsl jo aS el a8, 5o (gl alally  laios

05 iy dagmes S el )| by g Lak (gl onds plowl Slaladl iy 5l azm s s jsbate 4y Julie 4o
by )lre) shanze (sl yol)ly ol 5 olgs g Lol po alaz 5l laee (85 Cu o) (05 D50
g b g ool 6pF o3l el onipdy ame S st alis byl s oS (basls
Sy oo mog (EQSs /WQSs) T oS slas lasbiwl 9 (WQS/ EQOS/WQOs ) ‘ol aS Sloal
Oyle 4 0gd 0 A (AS Gl ol 4 S 08 8 oLl g Gt 9550 (D) s pdy b
Copde iy Sl az; 0aliS atuie aSLl g oogdle (J>lgw 5 ol y0) enipdy lae ol 500
bl 5 ol Slegdge Jlo e 5o il Lo (&S onialS mlie (29> S5 Gl e
b 5 Slo 4 osle oo Tagge wiil (aseie U el (Sas a5 |, Jaore CodlS oaialS ool
33 (pimsST 31 Ol 51 g (Loan¥T alex 5 Jle (5 S03lail b (59, & 90t 2byd Jamme (&S
&2y 5 (b sloyste (b)) Gl glag,Sojlal g0 Sl e 0,5 0 jg0 by
azliz Jgoro b ol S0l355 g9, Coddge b (i pde Sleladl gl (T 05 5 9l Slegoge
oailem il ply wed b cunlin O g0 ol s Sl wlal g uSoslail oyl

D9 0

1
Environmental/Water Quality Objectives
2 . .
Environmental /Water ( Quality Standards

5 Variables

\rg



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

9w b bl blisl g (oo Glaly aobiy b (b 50 e 50 g potdo wglds —Y-¥

=5 ol el
4295 090 (AR 5 b (m pled dzg g Dol cazme (ST o e sladeli Sl (gl )3 Yoo
Sly sheme Copae OYlstn @ ozl Sl g)law Jas j0 a5 05l o0 Eely ol (pl 058 cai 8
i ol a8l Jloye5 5 @Y Cudlad 5l olys Gy bame alez ) lame el )] 5 Lako (6 Sty
el aegeis BB Ceny baze plosle g lnl 5o ale 5l g 1ayelS 5l )lens 15 5 000 @y 6 4l
o &S Sl i BB jasrin Jolai  Slaass slacldlad g ol s oo a5 Sldls ax g8 Wb
Sledlbl adgs jshaie 4y az LSS (ol dibelos ()8 (oo (ol Ban 05 8 axgi 5 00 Sl
5 03gu0 4\l Conl S a5 Slidow slac s L oS (NRC,1990) cuwl dae o o Cy>
w55 Oogo Olalaldl 4 axgi b Lol Jb o el Sglite il L3I0 S5 e Sam g Coons Ll
e Gl sladsl p g (obyo Glidss o e Sl (S )lge (gileus ;o (2L Gldllas o
loglas pl )l Supow Gaw 9 Cooww a5 (ol Bo oy Tt 4 a8 b abls S8 LB las
aoz 3D laglosle 51 o)l jo el (anis BB ogd odimmin (o pae Slaal b (85 035 4
Sz b e Sl See oul plosl Slalllas (oo 5 (oole 35150 (DD canny Lanmme (jlojles
sl )d Wlgh go oyl Dbl g ools az ST il azgi Wb (Js 0 pdy &9 2o slo S
ol e b g et o e ol Bas Cenlied (o il oolatul Sy5e Sl Ly by
Blie o 0,5 )18 sdegh jeel gleddl Cov wlasl (chpae DYlgin @ Ful g 0 & e
arwg diile) 0dg SIS Sl oS 5 (oS dmwy yo Wl Wb Slidss Dlegbge olgen
Ol el WSalb b g (0T aiile g il 50 @0l 5 g slagdy, cas o slo piie 5 o> (sl lns
Slo gl ol 4 ol oo Glagh b oS wled ke Gaiow sl 1) iz SVle 5 Slegose wilyn,
blie abaily 5 (e Cope 5 Gl ax iz o ] Gl bLI cui 4 YT 5 VY S
9 J>lge 25 Gl pllas dswg ;o Conl 03Y 0l ol pogie s o0 LA a3 2 cpl o ) gy
2P e Copie Culgiun Candt ax )0 (0 AS g8 4 0,5 18 580 axgi 0,90 5iS slaly o
o pde lp )l Bl 4 Gl pllas g 05l ailil (5950 ol SO (lsie 4 Cunsj Lame Glojl
3 obesbe Gl (Slaindy Gayb Sl Silgoe S Jams Glojl 5o Gighy Colgtune 1ol lawos

SV S el 3ad il el (SaSS g ele sl 4 0855l Gl j9iST gy Slasge

¥V



23S 5lol 0 g Sl (S iy ol ol 9T g 4l

Dgr wilem ol slol gl iegh gl o 0 e 5 oaims b law

<kl

b aely 5 Litwlow 4y

Se3 b o blil g danmo Co pie g ialy 45 52 Y=Y S

YA



5T sl o 5 Jolgw (S il rolo plli (g’ g adllro

I B
<sloladl

I s ye Srlolu \

b S e Sloladl a5 52 30 gl 3 oSl Y-V S

il g SLSaT — ddgd Wilous . (95 Olwgo g » N EWE Ky :..iy.:lS‘T 3510
: Cdgo gy gl ibls =S )
ol sle el b3yl s el
S8 sle e
C,._TB.J sl sala -.:..4&:;—
il e Elallia) sle el
' s (ol

—I.S.:.Ablsi d_l.al.?-

S5 el (o] 48, iy fw—e
ks sacms asly)

T

5l g 00nS pace flaim el (golazBl o (658055 sl Jae pas LS

des (gl ax LSS ol

b S ko S (oS Gl syt 33 b SanslST 35150 53 gy 4y 99 bl F-Y S

¥4



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

S wl Lol Bus -F-Y

g ool el ] Drkel a5 0,5 5 o ) goamie g aliBn loacs Wiy e LS ol Slaal
addgo . Cuwl ool ools HLas B-Y USS jo A ccwl aore S pie g idiwlw dnwgi gl Oledll
ozl ez 1l 2518 Gl o by cnlalye g Jolpw arome Cupae 452 5l (S5 b
Sl Sl dol @l 1 ams o LS5 1) EMST Y s S o s 5l (2250 oS Gl
Sguts g ad> (gl oal mog oo lulinl b gudas Cgm Ol jae g uilsd gl ] jo wilgn Wl &S
e Sopde sl (S b s O)le sl 485 I ek o 5 J2lgw basoe (ST ol
Lo s ol e 5l )5 5o o5 (spolie alod b aSh wgdiai pid G pde Nlae 4 by
&S Ol bl seseie Joo PV USS cenl BLS I o 55 w5 fge e CudeS )0 (Jg a3l 1,8
| oy dagome (gisS inly L VoY IS 53 5 a3gad padeiie ane Sy pite Gl 452 b 1,
b olsie @) sostie Joo il 15 w2 & e Bl sl lailind b 1, )] w5 g il b
5 355 3 Gl a2 20 g oe Sloj e Copde ) lazme plojle il 4 axy
o a2, Cupae SO QB o st 5 Lo slaglejle ple @b 5l p3Y ES Lie Wl
e e > ,500Ss oyl s Y RS aly 5 AT il 955 se alidlo 45 shilen o
s Jlo et 55 5 Wedon iz |y o eIl b 5 ao Jae 5 S Gialy Slaal i
Oy Sl Sl ooy Ol o polae (A5 il Slaal 4 e, 6lp | (aetme Cu e Songllas
Srme e S el I L g cblas  J Sy ail LS Sleladl g Callae 29,5 slas lasbiul 4
4 g b og walyx oS bl Jel> Sledlbl g ools alg Lo (ST S pie (2h3)) 50 adlge
290 addS 55 0)lge 0 Wilgi o laly )0 g Jlgms (2S5 Gl Slasl 398 750

S 2bye L 5l e JB g (ColeS 0uiS le Gl i) (A5 il glaosls oasS (pels
S8 Azl 000 Gl asbpy 2l gl 8o 4 cunligo ol ) el aore S o colaiul 040
plrse L oolus @ Gl ol B850 iy el 4T S o0 (LA Sle Sl yaS oy 0 S
e b as 4 Gl gleasky gzl jo 4, g aile colo gbysis o e by o

JB 35 sbvools wil anuslys aS) 5 g SOl b (LS asl p cpl ccwl 0045 ol o 3.5 0L 5

1
Environmental Management System



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

S slbn jo Ly (pl jo il axlae winles (el Wl daore g o colaiul 890 a5 1) Al Joud
50 el 0895 g9, CuBdge b laiz arndS o boas ¥ oo [ >l g (>l ol slaasl p da,gis
S i gy (6503l (ol sl (Hlibyo &5 Cel ol 2 Glpse ST (egee joad LLI)
el oais Bl ol 920 4y il b e slajls iy Jee 0 oS
Olee 4 by how cwas g bplul codle baas lp o poe lladl & o S @
(s 5 by oo o o glajls o il
ool ol 51l o 5 lyd Lamme I plaie Jolgd b e 5ly0 slaesls (551 o ®
Slaal & Joi gz G b sl |y 3l paal QL 657 5575 @ Lol s 5 Sl 8
Wjle ool )8 i
oo el H0 00l 3l Glaenas 51 iU oals a8 I 1K Sl Hleaily b g colas Sbjs, ™
(stlyd Sy bz (S el ) iy 5 b Sogll el (sl sladhaie b
chpze kS oaials Julse 5 0o eogll e b 5 el Gl bl sl e )l "
313 ST P Slled 1 (A s L DI g roai VT oSl ) liabol g
Wil bad e iled b g pdgie lawgd ouls mdg S (slas lailiul
Slel  obsyl jskaie a0 S ol delipy j0 eads (6 ojlal adly Sledbl g oolo f eolaxw! ™
o 2by bme ;0 an] o (Sew SIS sl Sz eslital 090 slaoe wSb g (e
¢ b cdls aulgs 13 JguB b osgasme 4o sams] jo Ol (pl LT &Sl
a1 Gl s Laly cpl 0) (Oaw 5l 0 daowe Ol s bl 5 obasg, slp )l
e d Gl ol cadle a5 ol calls Sbadg, b @ i MIT (1970 ) lawgs ouds
SleMb| ol jslaie 4 a5 > glalins glp bad e sl el )b Solosiusw Slaalin b
s Lzl g (Phb wlio et Oloy Jsb 50 o5 alies 5| Sladasin
390 Sylpl ek (o mhaw jo hadd & arze G Slacsliw ;5 00T nS 9 593 )l "
Sl Ol 4 alnds glaans ol opl . dole 3blie 5 gladhie glal o mhaw o colaiul
o) S e Sl ladlase b SSg b g ogeilssS ;0 moe sl allse (lyie  0len 0,18

AR



2545 sl 40 g o lpw (S il golo pll (g g anflio

& v .t = l
: 5158 ASNIA asls

. . = s 5 gl 4 LG
olbli ) 5 2 2320 T 5 GHlai gy S e

ol 20 Gl ol 5 (e Conn § (gL canlons 53 jammo Gl g2 ylaid-Y JSb

oy



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

3 Jedlegg sl 45 sald
aaly Jalag g dytas

|
|

|

|

|

| RS sl padld 5 laily; x N v x o ol dalt
E s qhﬂuﬁ;‘ﬁs d“.‘.u.g ?Lh‘ ' :

|

|

|

Salgn 55y 4elip 5la

IEw

r_q-HJ:JL.' E=Fi=t

3 100 il « (pilyd 259 13 anmo ot ppko yrl 4552 b S Sl Bl FF S

b g oG

oy



35S slol 40 g Jolgw (oS ir by molo pllis oy gl g adfllao

S & it

(T (A5 Saat) =9

o 3 0ol (shanma (61 ibins] B ) g (harlsl (il s (ke Ghaly b, Y-Y S

o Blasl g (awzo ol golr pllis (19 o pil> lalllae oSy -0~
ol bl gl e Glaal s w1 S il Glaal b LLS 1 e Y any s a5 shiles
Gble Copae Blaal (5 jsbay 09l clidlne Wl (xhaw 4z )0 5 Gz A7 &5 WS 0 s
ol kS ooy clalid 4y 3o,y ey o 0yse Sloladl eaiiS uSate (g 5 (il
Elgl Jolts (owsildl 5 52 slasssyg ol 4 ainly 5T sloadgs 5 Lalssg, & bl blae
5 ol Gl mlie 5 o port 3 (Sl cliie b Sl ppimman o osb Slyib) Lo Sl
g olis 350 Ol AS Blaal g cu pae Slaal lp 55 65008 Jlaw ail oo 0T alex 51 b )o
ol b5 2 Gk Sl o] 4 dily slazg > a5 bilas 5l atwd ooy 4 35S oo )18 4z g

Wil @by il yols Jlbo o b o JES Cass 450 5 ilive 3blie 4y 5 Jom

ay



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

g X Cwgay 50 a5 Wil T2l caws o b g ools bl calizee ol cod |y (gouxie slaasl
Ol shol ST a8 was e i bl syl omsy ensl 00 Sl Slelllas 5 il Slegoge uad
Joloe 51 5 aS ol ST L g bolSiny ) sese ady cilis 1o boas Cogbas (nl jo g)l> S
ol S aly 3,505, b Sl (S 51 Lol ol iy i b ] b 5 paeels
Syt az ST oads alml Sldllas wiyls Sl o Slidss cosle i Ses Jy ail ab$
5,1 5100 00 Gy 4 sl Eaadls (rizren § wlas 3blie g WolSiny 5l cbla> 5 S el
D)) ol 03 29wl @15 S sl g il e (sl comlio DU el 4 Slae s
Gk 3l 5aS slalys 5 Jolse (dame G Copae SVl o ol a mely 6l ee7)lr
ey dame plojlo o il plie cod slacld pols o sl (ST Gl e drng
o3 Lol ol 53 e o950 ol (S s oy T 4Sis5 4 o3 (S e 5 ]
@ (Fane) b 0%, 4 chagh g Sl 950, 5l plejle )l slacdls Gl e
gy g GWlhe Glacodlsd Jlo (e j0 wed Sy ekl Al G568 sladiy o aS s
g V-V 505 50 a5 w5 Ol Slaal Loty wlgn o5 058 algeyd g i jai (920 4 Ceslios
Ol aslp 2o ,05 0,8 Aol sl p Wlgh Wb pols Gldlas asecs colyd [0 .ol ool &1 Y-Y
S w5l cslonelsyy B 5o lgt, o5 gy 0,5 1,5 ool 550 e Lame plajles 3 AS

elxily blaowe (ol jlaol arwgr sliwl) (o ol ,o o Jolow 28 Co i 4 Ouw 5l g Do

IATA)



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

5 ol el slvadlgo 9 oozl Y

S il L L T Nigm 9150 9 (ol bume e V-

=S ol plla ol eols my0 LS oo o a5 S b Slel g ol 4 axei L
IS 50 a5 all bye 5 Jole e Ol iS5 ol 635 el g Co e’ 0oz lr 50 Cenbioe
Bl ol CoiS o poe a0 g (Jame CodS 5 plie Cupae 6lp Al s S5, Sl
(o S el gyl a0l gloysiS o Jlo (6l laihie 5 Lo w0 ol 5 Lo
Gzl )0 Yeaso aLLdS sladns ;0 o ,Sug, opl ol alildS 1ol 0 50 4y g 4Bl danwgs (Lol
Supde 9509, b s i ax o Sl 5 eolitul liwl) o pluSo (g polie b axly (S0 o
2 A S, lee ar (dole Bble az Lo Cu e 9,505, waz)lr N Ojlear (090 anxl e
LA}LA d.L;L.n Lg‘;: w).n.\.a Sloal .ol ool 44_9).:..\.: UT 60.5 u,u.’l.: Aol 9 GL:...?LA w).:..x.o
555 ool iy Calign ol (358 Cliblons sy s 29 5 5527 47 45 A5 o
Sl g co o ol o (ViS85 solaiwl 5,90 goudS Glaal flee a0 () ¢ ailesy a5
it iy o (BB g S ejlasl LB sla il

30 9038 b,0 g Jolgw Jases j0 059 Slasags § Plase 00 uSice Canl oo S Co pie Slaal
il slas )5 0 ol a4 atasly b § bapiaawsST olp 1) cbla> Ggllas mbaw Wilgn Jb> ue
Wlgi oo a5 Cel  (Salins (sloo ) Sug, p Joiin S Co pae Blaal wled attin Lo 5 Jolew
szl @b 5l a5 sl 6wyt Slaal ang sl by Job 5o can] bl aLS sl
Abee Ol pylae Djgo 4 e CodeS 5l (6 5YL CudS 4 lis Gl oyl

5 ol mle 5l Glasgame 3,5 Bld 4y Gl (e o3game S sl S e Sloal )8

S ity g sloiz! goladl Lylys (i) sloanlp o i) 95 (ol hoe Slolans

1
Integrated Coastal Zone Management- ICZM

oF



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Il O CeisS g b mlie b bL3 ) o Jo slocislow g oleand slacaglhe wogame
O 039950 43 Cas pe Blasl s 01,8 dcgeme I cide ol Blaal g Ol S Slegoge s
G S ol a ol (S Gl ol gl and )b al 0 Sas) Cal slive Sl (IS s o
Slaal 4 slows gl Olladl g Co pae 5l gl degeme oidu Sl g 0 Slee Jbj,l e Sl
5l bl GBlaal gl Sogl pals b g g, aile Slaal Jols cul Son a5 Conl o o

il ol a5 ST bl 5 09250 Cas ) ama

AN



35S slol 40 g Jolgw (oS ir by molo pllis oy gl g adfllao

Sy delip g oy pas gly caggas Jua

a2 Bhle slilyie Jlad ool
Ly g Aol bumes ol Coaaf 5 ails

ol osloal Sy g g il Sl

Lot e g plaash oslis
ilzgtipe gl Syl

I

Cabilase dor g8 o salaral 3 gles Cor Ul

Ly ool Coiad gl glone vy g

Al ey Sl dg ale glhis S

ordte ey Thae clbaMatol SalS I

§ i edlaad Al
ol Dt AR T i g L g SRS
ol 8 len ool S JAF Lt P clis S
|
Cat g ke Sl g pas il T gl 3 ylaileal 8,5 g o8
iy ool cad g by adia gl oMl o) By |_-_:|_'l||
3ozl Zedet g Jly ¥ PAE - - 1]

ot o s il 1

2 Calen & ol AT sy 3
T Sl gln 25 BlS b Bl

i T JEN I T P W P 1)

ColalaBl g b aty 38 S5 5 g8ay
[FINLE N LT R i S
ol ] g oyl bl e aFlD A
wleinl g palenll L STl atll A gyl -
EEREC R |

e dalips 4 ,:gihljhbgblngi

3 ol LBl el U A 2 e
H:'_“'.FJ""".'P

g A Dl g i g AT A g i)
ezl

e gl ol AT Cepia b Ay daag
Tl Ky o] ol Al b gty

§

et e Sl y gl el
wlp ol i g g plie gl Slsl g8 - -_-—
o el B

= yida E'_..ﬂ_- '!L.l.l
3 o S LR G5 S ke s Blpm gligyl
e
e oaletdd g Fadloele R salal agly S
e
aarliza La¥r oAl A

J—
S —F

sty eals dalipy SLE|

Lo g ol baso CudnS g @l g2y 4ol g Capoe (S0 55 Joo) Lozl - JSs

SU3 9 il dol ol g ,Ssusy b ol bLayl g

OA



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

S el ol gadlgo -V-Y
slp ol CeiS 5 wlie (o pae ooz )lz il s A=Y IS 50 oad ol S5 Joe 4 4z b
JSie b (S el alolo) (&S bl 3y el sl 5,00l el Das Lo 5 (ol Lo
Al Cgzla ol p3¥ sl oad ol cegeie Jae 3l es (65500 slp 1W L0g salss axlse
2S5 ol by Cszlr S ol g e atie )90 4 WAMF/EQMF 4S <y o

s ol Jow 5l a5 |, WAMF anTd oz le wall = ¥ =¥ S8 058 aseine o] o WQMPF

WQMPF ol a5 b lxl g itk p ol aSamo o lis SO 55 & yg0d 00l gl ,5eiul
AN oty gzl mad o YT S 43 sl oad o3l L ] o Lo g dole Laome
2 pode WAMF (S oo e b ©omle (e 5 hapnd 500 ke a ol ond il f oy
sacls )0 WAMPF L0 5 J>lo Luse Ol (a5 il 5590 g 0999 WAMPF a5 ol asl

Slaal b bla)l o F-V a0 4 a>ei b Copin Gl ol coe a) 0,5 o0 51,8 WAMF o> 1>

(ol

AR



35S slol 40 g Jolgw (oS ir by molo pllis oy gl g adfllao

 EQMF) e S <o poe eyl
Environmental Quality Management Framework
Values Eoosystem Fishing ard Recetion Cuitural and rduEm
heaith eI e and aeshetics spiritual Waer Supply

Water Apsthatic — Suitaile for
Objectives ntegrity safe for aqucitwe safe for vahes e desalnaton

Monitoring — Assessment
W MJDF Are the environmental quality objectives met? W MPF
< gy oo [ wawee | 223

S sl ol g o sadge 3 (WQMF) O S o poe wiul b 0z yla il - ¥ ¥ I

(Caz,le 0uels j3) Lozl ol ;3 (WQMPF) O/ Jawsmo



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

WOMF 1/ lame (55 o 5e g2 le

(Lo s Jola)

T
(e o5l e sla 03]

I

.':l._...eu;i.;d|m1

}

b CBlas 4 2

| ! I !
25120 sk fgie o
} | | '
e A sl e S sla L o AT elele e T gl sl
! : | |
L3 lasbowd 53,5 alga Lo lailond 53, alga s L3 ylailinal 53,5 alge 3 Lo laibond 53,5 alga 3

' } ! ;

gt olas pnly _u-'?L.-J'JI -Wam ._rlu'.h...'.u.n ‘_.,.n..f ‘_,’.“..:1.1

S Gl ol g9 o) sadlge o (WQMF) O S o pow 0T )8 Gyl i 0 ¥ =Y IS

(el ousl 10) Lzl cnl LXIWAM) ST/ (axo

sl s ok Gy 2 oS ale e (ame Copoe ay wily Slaal Sl o s Gres @
Yl e 4 Kle Conl (Sow a5 5955 4 00y milie MWL Bolyie Mee ame &S
Sl o] Candls a5 (9 (ol D) hsmsS Cedls sl 5 B jolise o i e
S il male pllas Gus ol jo 1 oo &l) dg )y slagenly Lys g (Jole b 5l oolaiul
b i ol (oS el g bl Sl Jolgms 5 Lo solie 51 e gl ooliial 3 4 S
Wb WM a5 ol olopygpm ol ol Baa slwly o .cal cloixl o (golaidl dewgs prods
S piaagST el )] g Lol cblis) o] Gl Cadl o 565 slp p3Y wledbl wilgn
S Blaal 4 axg b 1) (o] Lo 5l eads iy yad slas o)1) ludl coodlws g (2l g Al

Lles o2l,8 EQOS/WQOs o /o
S okl pelr ezl (AT b aelr plls Baa b bLS I o oal wilf 50 4 4z b

)



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

aS g wales (V-F o j0 ) =Y JSK8) WQMPF 48 ol aeliy eaies LSis Lol jolic 4
|y ool 5eal (Ko LSy o -T-F USE o il o il Gl — F-F S s Sled &gy

Mol b g hezee Sl b))l s (F

EQOs /WQOs Lo 2.5 Sloal (Y

Yebli> a> 0 s (F

" shee (S (sl jlre dangs (O

Tlas bl 5,5 alge s (8

? il 4ol amgs (Y

ol aely Slaal 5,18

=l asllas

Sl Slaslie g 5,ls paiges 4k,
2Kl 5JGT

Ll g ols U]

Sl Jlas! o IS

besln p) g oletis slasls (A

o &l ()] sladdlge 5 (&S il pla Coz e b bl )| jo SIS o e 40d5 (V1) Jgoz 5o

1
Environmental Valus
2 .
Level of Protection
3
Environmental/Water Quality Criteria
4
Standards Formulation

5 N
Monitoring Programme

4]




5T sl yo 5 S lgw (S il rolo plli (g7 g adllro

: WAMS a5 iy gl pls =WQMPF ozl L EQMF gl 3aili

Enwiranmental Quality Managerment Framewerk

EQMF

= IEIEI]'_'[

!

| hn.,-'-;sl-,wl | "#‘“N“’J"“'| | s i gl | | Mﬁ.ﬁlﬁ:\w|

®
| u_,lu-..ly_;.n_...;l | In_l.u'_.lda_;.l,..,l| | [PEREE SRR A || In_ud'_l_da_;.l,..,l| I | I

1 1
‘ q: WQMPF T, WOMPE "y ‘

| wamer iy i e S 4 wampr

AN WarageE Gy e R

WAMS 25 il golr ol w92 )l 385 syt o b WQM PF & WQMF 30i5 slods : 1 ¥-F JSC

4



5 loly0 9 Jolgw (S i ly molo pllii y1 gl g adllro

WQMF G 2.5 co y0 gbaisTyd oz yle
(L5 9 Jolgw)

7 sl plas sl e B s S @EMSP) Jolpw 5 Lo SLAS oy el O
Environmental Values e 2 5,5 L o Jaews ol 251 @ a5 LiZ0ning gas ag (F

Lte) ;o WQ0s /EQOs a5 Al o)) 3 5 (Y

Lise; = Level of Protection —lblis s 5 ooss (F

e Lo o Blosl & a=o5 L Environmental/Water Quality Criteria _lawe a5 ole Lo ansad (O
Blaal & a5 L Standards Formulation e Jasbi] o 5 adea @ (F

v

Manitoring Programme u“'ll'l -1....15}! PSS
el el Slaal gl 5 ¢

ol Slazlice o oilo s Lgad dalip @
ealialal il e

N E T ER I

Zlelll seafa o ST

o sbe 55 pleiy Slajls A

WQAMS O 2.5 Gl ael> pllsi Lol
(J=lgw g b y0)

WQAMF 52,055 9 (L3 9 Jolgw) WAQMS 05 b aols pllis sadlge g g yly 1 o F-Y IS0

o» b WQM PF

2



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

g L o 9 Jolgw S suly gols pllis Cozr )l drwei b LIyl 5o ax i b WS aods: (\-F) Jgu

QT sadlgo

Gk 31 98 Jolam 5130 ilho 51 gl oolicisl Bhoi 43 K0S WAMS (&S oy gl plls B )

ol seloizn] g 3LasSl druwgi cpmouds b @ilio ol oS sl )l g cbslis

"y g Jole oo Of CudS g ailio (30 4ol g o o’ Lozl galge 3 (SO S Gl sl Y

]

Slr ey aobp Kol Mo b0 9 Jolw bz 6l uTu...a..SgeLm PP el l il a LY

D9 AplgS (S (A5 by dibolw) (A5 by

Mos anmo (a5 (2Ll 9 Sl 695 2 61N Glojw (o Cupde 4 atwly Slual Ole o F
9 Bis jolaio dy Sy oo OWlgdw o eden 4 Wilal Cawl (Koo A G950 Ay 009 gl T L ol e
by 9 Jolu fumo jl colawl (gl by ylud!l Caodlw cpmoudi g (L0 ‘;»T Ole) v sS | Caodw gli

Y o) WOMF T i o o szl (sailye 31 42,65 (sinil WAMS (a8 il ol
b @l S il plas (o asis a5 31 wlgs (1-F JSb) WAMPF as ol alip g2l 5 (Y

g wlgs (Y-Y) sla S

S5l s (Yo (20 9 (Jobw b CMSP Lad (635 aolip (V ol S July pllis sbdadlgo £
G Lze drwgi (& « cblis a5 cpni (Fo EQOS ) busmo S Slaal (Yo big )5 b g awsxo
5 & pdigeie b (Blal) Giul by darwg (¥ as laibiwl (43,5 dlgoyd (8 o oo i

ol Sl 595 9 b GL3LS (A 9 (U515 03ld 3T s LojT LT ( Siluuo loaline

50



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

CSMP L0 5 ol sblio olid Lol — ¥ ¥
5SSl ol ol a5 A slaadlge 5l adlge sl b yo 5 (dole lae (plad ) el 5 oLl
Slp 380 9 o cae code slaosls wlp Blid g codwamwsST x> LSS 63, aalp 0], CMSP .ol
b Soop o)len snlp ol jo sl yo g Jolgw 5l eolital sansT g (o)l slooslannl Julov g 4320
Cdled 51 o 5o sl Wosgamme (n fceilie (andets Sy Lo g Jolgw (S osliiul (eles 5 ()l
cbli> g aidly als (Baus oslitwl (o WS 5 a5 50 U 05 (o0 &5 lacadlad 5l (o295 L

P 09h el 3 eleizl g (Seal  arme cgolaml slaosliial sl byo 5 Jolgw 5l a5Y
Ol e &5 Wpd patie (SLiliar lo)ye) (Soid anxr l crlie Ojgon (b slaadly ol p3Y
T g 4 S b g ICZM L ol bLS L g ggoge cpl piiw s (glp) Caws 39w CMSP |
o a8 Slaal blie jo g goleel LB glagwl 4 ol U ol saled cogo ol ol (0gs anxlio (5155
P 0 2 S slaasiz dagai e ol bl p Sl (s 1 E3L Sens wosd e (AT b
S8 s e 5l 650 lages Ul Sz las ey ogdle 525 oo )18 Bl 3 90 Al e
;31 a5 ,Le 45 Beanlands and Duinker(1983) sges ciy 25 ¥ oLas slajye
BL ) pl 5o )l wige celain! cgolatdl ¢ ol slo,5iS L T odgame a5 "ig ol sloj,e @
Cszr g Jlad 53 olnl slalys 5 Jolow ladame (Sl (Sliwl) (ool sl 50 5 L8 Blsis
Wy pb
e 3 Gloj slaesl b g 5 e oligS oy slaesl had Dl i wilsi e a5 T Gloj sl e
@S oy Al s
ol o e sl o)l (Sl 5 aileond (s slaonlp 4 (Sww &5 (S5glsST lagye ™
g Lollny; elgl 4 b g Broe 9 (Aol bl jo J2low 5 2byo Slaptuc D3l & (g o0 LS

dgei 0,L5l 555 b3 g Glee (s yd (o)l S y0 eles bl

! Coastal and Marine Spatial Planning- CMSP
2 Spatial Boundaries
5 Administrative Boundaries

4
Temporal Boundaries

55



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

T S5 et o) 55 (rlyis o o S 4 Sy ala &5 S5 slagye @
LLs | ol jo cils o,lal wigh axlge ol b sl (Sen 2byo g dole piacwsS] slaasl s
Cawd &S oad S 3ble jo ol glp S5 juils ladd b g il Sledbl 5 ools dguaS 45 )lg5 oo
&l 1S el 5 lpoe & |y Blad g by, glagwl oal ol Jdo 4w 0B el ]S
(oo addllae jeS L g ouis addllas 3blse) 99380 55 wnles

510, le S eogad &l jelate pl gl 1) GlalE e olasl Walters (1986) o o oy o5 (gl

Wl a3 S 18 )0 ee il Olallae jo a5 Sl Sl

(o b olad wlido ®

95 Sy wlie
iy g Blad Slaal | )l oS CiS g satger S 50 I laidod Ges g B3
el 6,10 pigad )d Azl 13 5 (S Sl dnwss 5 (b kS e by Co
99 g oS g Gy 10,9) Lilisie ol 53 Conl (Sae (oS oy (s el LB pir Jlase |
b bLs,l e Sledbl el S o 55 (il 5l jekate Lo 3 LLs |l 13 00,5 1l g i ya5 (4w gxlans
gl Sl (Soe Gl dihaie (ol 5l mhaw cnl )3 g valyS it bl o oy, 5 (I Ll
ashio o basg, ¢ bl (1Sl a5 o lo oo polas Jlo jabay ams jide |y adlate G U linl SO
ol s et ailate Lo,8) 1)ls ol v s Carnnd 0> 4> b Ciltizes blie o aSl b g ol 4555
9 Jol> Sledbl 5 ool (ladlain b g Sliw!) plaws ol jo (0,8 mds 05 b g Gl bl 4 e
sy 5 bl 0ni Sy 30 g 00 Gliwl b odgaze JS )0 Cumdg oaiiS ol (&S by G155 4z yo
QL (ore o oo sl Wl oo Gouped g9 (l 3 99 gl Rl g walyt el slaosgae )
SO e 4 ol 65855 sosgaze jo baaig, o (IS ] 0 L bLS | o Sledbl el pedaie aS
Gilies 5blie 0ogame b g e coan o Laih 00,08 0 40 Gl GSee iab 455l Jlie b a4y Za!
il e Sobe o 5o Gl edguze 05 S n 40 WlEoe Rl pow gl Bl (So5elsST el

sy



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

o el by Sldllae 5 Slasl clice b oyl byl 58 51 abie & 51— Jds Ll clis o jeme

sk

Lo 9 Jolgmw (SLdlpie> 0 S 5 gaiuyg) 9 (L ,l) (dawxo sba iyl -F-Y

e syl awl ;e g Jxlaw AS ol gels pllas adlge A ) adge (regs ame sla b))l

(P Sgw A e A4S lame ofg sla il b g Jase 3l 0%y slaoslaill gxe 4 (Uolgw 5 L jyo)

doolay ( Fogll Ol Llie jo lalase ol 5l Conl o3V a5 sl 058 o Coodls b g (ol ¢ siulos]

S oole cegpbe 4 WyS 18 cblis 000 Ll slacdld I ol Sl ple Loy ealews

woolazdl (ae sla iy, ol iyl aesS clbli> byl 5 ped ble a5 e gboss,)l

! Cause-Effect

2 Natural Values

Shd oy, i 5 op caSe
oolaidl vpo slaaisSla

S8 B e sladigSle

o5 el o0t clilas> glaaisSla
Sl el ;

Vb o b slaolKin;

GpS iz g oy AY @l gble
Syrlee Gl e

(s S (sl i

olazdl ¢ puSemle (b i

by sl kg oLy cul cbla> 3blie

s o8 by g ol e o T o3yl 5 (S il (Kom g sl

SA



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

el G sl s )5 plo |y o)l ol a5 ws)ls bles YB"”‘“’ Ol g Caw dame ol aslip
Shanle s g 508ls Ohgod 35l ol Ao ol oolatul wad aS 1y aE L g o0 silgn G,b
3,525y 93 Syme Lalb a4z ST e sla b)) el b s )5 Ml (doe b (S pae Sl
ol 55 2 50 s dpaiine ol By Sy ailiies By s £5.090) Cel LSy £09e S & Dslite
slslers Jolis oo jsliws al oy walem (LSl T aled lasjsliws 4 i (2l xS oo S,
Q1S o305 lmosliiul 4 Wil iime o] 4 gl 55 350 e (sl lulial b 5 cprme dase S
Sl dnogi 09 0 485 5 4y (So59lsST syl sl o o] jlebla by 18 sl el sy
sheme slosjlulial cole) L olyen g )l 4 (S b 3l )0 Lazms 5 L] coodls
ax S1epS ol pj oy dher sl wilg oo (Aolo Gblio 5 Ly b Lo e las )5 (IS oz )l oy
1392 WBlgZ 55 105 3 )lge 4y Sgaee

(ool oo bulpds az g b calizee slaces g ¢lgil 5D (ol 5 (2l )o sloptuuss
e g ke slah)|
Loyl Ceodls @
Sises ®

“ o

o o
Slr @S Sl sl (S (Jg ils W (nped o oS L Ysane b g Caio (g5 sliS O]
Sl L) s oy 5 Oirlen 5 (plo ool wiile) Bl mie biceas 5 (Jobo o5y BbLo
ooliiul 3)lge 00iS astie 45 Cewl Jaswe Co i al 0 wlel g pae p5 ol s 5l are ddbate
Slaal drwg 5l casu .yl 1) o] 5l cbli> kb aS sog ol o 5l (S1,8 5 00 S malsx) laand
a5 9wl Ol CuaS 4l Gl glajlins b elats oad glulids sl )5 a5 ool (pl (e

oS Glaal 4 Tlae b ad e glag )l I0,F s calplis cdslod ol o pyoe gl |y o LanS Gl

! Beneficial Uses
Outcomes

Environmentally-Related Beneficial Uses

54



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

iy y25 S e 5l a5 dihie S oo 5 oo (Aol plie )l cblas> 5 Slotis a4 e ol (A8
SolBp b ol byl g Jee jo (60, e o iyl pagie TV 0y dslol jo ol aalgs ond
Co e 3ol ,® G l> g b plas jo |, ol ol a5 oo alyl (68,90 Jlie b ol o EQOs =S Slaal
wilgy oo 2Ly b g dole gladase ;o Jxdlb b g 0gall & a0 g )5 diges 1A and co oylid a5
1l 5,18 4 alex
Ls'bo&w.,) g 043} U‘QP}A ()
b JESLys,L "
S Gble ®
S,l9 0 Bao gl s
‘5’{[.3.)& LgL{bua.l.c u
‘):> LSLQJiZ.? -
S 5 )52 Om oles Gble ®
o uas

oYl =

logeds

75 3ble 5 pan yo8 (V ©
(L5 cs iy 058 Gloyiws ) Jlul 5,5 ale (Y
SN slp aily mbo g (Jolo aalg> (F
Gl 13 5 (dbo 0T Gois5 5 Sosnsn! O
(s slach) (285w sble (7

(iS5 yolo) s 15 gl (V
i gylio (A

sle plo @
0)‘9.0 )..{Lo.u (\ .

(w52 5 Jlod Glacl  Jlsw) (o gl ;5 T (S S sz le o ol p3¥ jslaie nl gl 1



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

25 Loy bl B 03,558 Cuwd 5 Sb Loyl 5l glite CodS L) lalazes 5l (o il willys oo
Lo ool ysd g )l gl bl Cuonsy 4 pad Gulgies Jawgh Culigo a5 WS 50 00l
(o5illy § 39250 Ll 5 oolitl ) o] 51 olasl slooolizul 5 o1 slaticy 5 S, a4 axdly olazs]
oassS| iz (laced g ol calisee gla S oS uSiaie o5 wins JS45 1) olagg) (elis
IR ST 550 Tygmme (e 5 T ldd - s (e S0 Sag; g aslyy » b e ISy e a5 kil
Ll g2l a5l SO ye gl S pae Blaal aS CuS g e (gok ge S0 ((SAg)) WS
Bk ) 0)lge 4 p3Y Slez g aaiiS WSt Canlior (Su e slaosgae (ke

ihio ;o oLy ol 5318 cedw glul 4 sl

(S e Gl (P ool Jle jobar) ceas slapituw 5 by 6 IS 5 cbili> 4 5L ™

()13 )13 o (2bys adlate (9,0 ;0 a5 2Ly slacile maly 5 1> sl

5 e e slas, 5 wlsh oaisS ael 45 eluin! olaiil b dnwg delol 4 L ®

il blazlate

Slp plaad 5l (grwg b (655 )0 4 ks Yeene oS ladlain g (e mhaw )0 g )5 s ®
blsjla azg b (b1 gdlie baa> (6l (o golgar o8 lie o a0 Ll ol o 01 0,810 § &) 500
Ooged Bl izman g oad el anng; 5o Lol Gindy ames o g byo g olse b el
B OlS 4 (Y-V) Jooz 09 dales comnl b jlas o0 poe Slawl 5 Jae cons sldacs
e oyl ganaild g coll g CMSP olad g5,y 4ol sboadss L bLi)l o axg

Dyl o0 dl)l S ol mel> pllas o Lol jo g Jolgu SLdlas oS o 1) (las »)15)

! Class Designators
2 .
Geospatial

5 Site oriented

\A



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

Guwadnb g clil g (slad 53y 4ol g addgo b bl )l yo axgi S8 OIS aods 1 (Y-Y) Jouo

=5 ol gole plls jo (s 1)) (awmo sl 5,1 g LL 40 9 Jolguw

pos

9 ol bumo (&S uly gl pli5 45 A (slaadlgo 51 adlgo (gl byo 9 (Jobw buzmo CMSP (1LaS (555 4ol

Sl yo

Beanlands and sgei <y pi (o1Lad slajpo 51 5158 9 Wjye 5l g 1500 Sl ol oo SLdli gbojye podle Y
.Duinker(1983)

(glaiin b g Gliwl ) SO maw gl Lo rmhaw dw )0 Cawl (fKow (5 sl o padli (SLSI 2o e 1 Y

00,5 1yl g g y25 (e ol S 30 ) w9 (Ao ) 90 b
el B yo 9 Jolgm oS Sl golr pls aldgo A 5l aldgo (rmogd (s )l) (hauxo o5, .F

(0P S & yxio &5 Lo 039 (L) b g b 1 039 (bresliiwl (e 4y (Jolgw g b yo) (e sboiy,l O
2l b g baile Gy g o Lay ( F39IT Wl Jalio 48 bl cnl 3 Cowl p3Y 45 398 o0 Caodw b g (hoal e st Lol

S 18 Cblis 090 Sl greadled 51 LGb ol )

9 &9l 3D (olw g (b 5o LrpimawaST: Jolds alos 1 Wilgi oo (olw Gblo g Lo b bl jo o5 9,5 (5 ozl #
o sl Ceodlus o o2 3 g ke G D3H 53963 9 Gyl (g Jawmmo byl p dogi b cliso glocas

Comsi 30 35190 o3l 4 Sgumo aS wlly o Jlii b g b Ol g

Sezrgo byl pid 53 soliiwl ) 4T 51 Sladl glaoslivul 5 o (slodiog jI Sy o 4 axily plass| by g oo iy poi bag )l .Y
€., ) oS bz s g ol aliso S M5 000sS uSain a5 s JuSi 1y S yg) (S b oo (00 g
9 2bad — o) S pe S ySagy g Lacly » b byl 31 Sy asiwiil (Class Designators: AMSAT 2005

(93393) N 5 518 aaSU 5590 He0 0

Sy S 4 (2liws iyls ofrg eolisiw! a5 7 oo a3yl b g gl el ((Jos b (S o e 3 LA
oo (2 Wy 3 attin (S o, lailinl b g (e (aame (S Gbaylre 4 45 39y wles (Sl slao ygliws

Sgso di8,S 15 & (S0 5995T (g5l gLl 5o o] I cblis b g i gLl cpmends (g1 4 woloxil oo

Wbl (S o §lp O CuinS galualy g Slanal zl sl sy 6l Al wilg o bl b o s, A

ol lgiwl ICZM (ol bl az )Ly Cu oo 3,59, 4l 31 b3 9 Jolgw b bLS )1 o a8

\Al



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

VT oS Glaal —B-Y

STy SWIL 5 Gy e (Lo 5 Jlew) home (25 Sl aods O g0 ol )0 Sy
QEM‘SA odusiw ‘]aa.?;o QO OQ)‘E (SLQOMYT &‘y‘ wy).w 9 ws JJLQA

3t b o ony ol Ghlin 4 Sy Capie 3503, Comh Gt icsinlS o (S Glaal s
5Ly S Slaal s 095 ge walp ol gblie Gl i 5 polie 5] alaies 5 eslizul o] (g,

adlato glp a5 5l g SO )18, ®

log )5 51 S, b

Q‘?”‘c 4 °)‘5’°"° Ao (L@r v 55‘) ‘:T ul.o- QL........@ 9 u.oLo dS.u‘ » OSBLC l,{)»b 9 L_,’J.‘>l.w LgL(bu]
e mlio 1 s,lo 0,00 ol 00,8 o )8 colatul 050 lislails el gl ludl lawgs e
uLo-g.cd.st‘).s).s—‘ LQLQOJ?SL;?LM dkl...n drwg °‘)’°‘éﬁ ‘_;J.’) 69@‘)~x9mm)m)é
Ceodbow )" Ls’l"""“""" Cpoed g QL...J‘ oolazul 6‘)‘. Yolons 5 Y 43‘)‘) NEYEIN s sl 6‘)-.’ Lo
oy cyoan slbooliiad (sl a3 pmendt el oS el | g Lol i | 45 5950 4 Conlas] 1 oolial
oolizl 50 (sla i) 5 daome sl obsy) sl onl, o a8 Glaal 14 098 walb oanl 5 s l>

Cosl 5 a5 Slaals Lol 1o melyr wisd oo B Lo o dole claT ol 5 Sl anly> a5 el 5T 5

1
Water Quality Objectives (WQOs)

2 Goods and Services

\Al



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

I oS oo s |y 25,5 18 cbla> 0,50 0ais] g yol> > 5o Lol 5l eslaul o)lse g b yos,l o
Sl Sl 5 dged gl 09 winlys Dolite (5UsS (aome lahy)l b g las )l blio o (S Slaal
ci A pesS] 53 50 gl Bl S Blaal g a5 L e slaty)l wglis O-Y 5 F-Y
ol 00 0l Lt (6 Seale 5 (5595l Bhle 6,500 5 Sl e piamssST s
ol e 3blia pla by leye Gblie 55 "6 l5 b e o, FT S 5 bl al 5o
IS 50 BL3| et )0 ol “tnnnsST (S S Lain" 53 ()T S Bl (&S Bua 5wl oo “enssS|
5 srsenle glacdld e (6pSale 5 yonenl 09 T G Loy e G250 Y
5 Slwil B las sl y Lgﬂ Sl cdlu jl cdsla> () el QT L blos a8 Slaal a5 el Lg)jﬁ:tg}ﬂ
el (ol 9 130) O (&S 2o pae 0oz )lz 50 596! 5 cbla (Y
sl o)l glgl digad & ygoas wl &l EQMF 45 Co o gyl 0 V-V 0 0 M8 aSV-Y (IS o
3 Glaiged sals ol Gl S0 aS canl oy ol sdalin Ly g dole o a5 Slal g e
Gble lp Glgise a5 03g Ul 5 byo 5o o b awme (a5 Slaal 5 oo (sla 5] pralis
3B 090 (haemme Slagt)l 4 4z LI o et ) Blaal g o byl 5l 6,508 slaciib (b s alize
0903 0,0l 13 )lge & (IS G jyee 4 Gl e (L0) ae AS Sloal ales

bl doevas) Cosl ol lapiawsST ol oS Gon Jlo jsbay (o] lopinpmsS] o @

(5 Y g Gy e Sleee w)lype late (Sl e Gble (dole GaoVE e (IS

(o Sl g onds clsli b 5 ulas 3blio

Jolse blae jo oLl cods 25 CGon ol b pins (wled g u,di 9 L glagp,5 ;0 ®

] 529,500

5 bl Coodles (S Bad o puditens pt —ar5il) O b ludl wles 5 SLAB s g pls o m

o s e 5 i 3blia i 5 Saglis b o9 Sen Jolge blis

B bbb S Bae Jle b Glate ooy ®

el (6l nlin Cdlas § CopleS (el (A5 Ban Sl jsbay g9nnl 5 e @l gy

ol Ll 5l cbla> g by slae

a5l Gl ol cale cuaS Ban Bjlas plo b g wpb o Saro dolie gl cud S onds

] dolia

v¥



g9 slob o 5 Jolpw (A it polo Pl (gl g anfllo

LSS Wlg oo g 009 Dglise lodm| (golaisl Lyl il g ol Galide slalasws 4 axgi L Glaal
Sz 47 45 WS g0 e olo bl (gl S pae Cszlz o ST &S Blaal IV aiil a2y 0z
Olye ar gy oS 09l plowl sk Cemlior L IS Bas cpl opd cliblne Wl (b 4z o
ol e (&S Cupoe sl (Boi> 5 Sl lalpl @iy Ca g WS 1 esliiul 3550 (sulS Slaal
JB sl yully ©ypon Canlige oy bz b Wg oo S e )0 Slasl ul sl Bl Slaal
Lo 3 09 Dlwags g Pl 00T wSaite Semilior (A5 S e Slaal anil iy a5 BB (6 S o5l
ol @ aisly glie g lapicasST gy | cblax gl mhaws atilsy Jl (e 50 5 0050 byo 5 Jolgws
03 Sis, 5 Jehe oS ke Bhinl anle et il atils alike logs S ably e 4
B 555 (5 4 iy Bal dnsi (5l o Jsbo o el (sl A8 sl Wlgh e 45 el (Sl
oo 3855 polie Do ar e CodS 3l VL ColeS 4 plies Gl o pal) lial B b 5l S
Bl 5l slasgerme (o503 Bl piline (rne odguzme S sl ez Copie 5 (&S Sloal ()15
Slodeily 5 slezzl golatdl Lulys (s sloanl 5 g5 ol e Slolasl 5 L

e O] Sy cmabs ol b Bl 50 Lo (glacnlin 5 laiind (glacossllae ooz
e 03gd5a 43 s e Blawl poss 0,8 degee 51 iy ol Blaal g Ol A8 Glegoge s 13
oo o plsie 4 O AS Gl o5 cal il a8 cnl p 0K, onl Gl sl (IS s o
S e Slaal 4y pletws sl DLl g g oo Fl il asgerme s Jl g o Ses 25 Gl S
Ol oS Ll g 09z g0 G b 5l cbla> Blaal gl (Sogll 1alS b g 6,05ty o5 Blaal
Slaal cpl aSb wies 566 L g sl pldl Lo Ol S Gloal a5 cuils axgr Wb 1 0,5 50 |,
Jle jsbas axibge bl laanlb anwgs 5 Sopliul (55, alin sly Fge g oolinul LB la)ll
ol drgs ) 45 e LS (6l 55 050 o oS el SleMb] 00iS (yels T i il
o a5 sl Jili axgs (gl |, p3Y SaS Wlgige o ieS lanl Ll e 10 0,15 odge 4
Glaal g o uiliol lolis gly |, oY laiiy o] i Glanl o] s odle 5] wal Lo b o
by )0 Cewgy o Olyie 4 WS oo a0 5 00ged mald Gl Al Gl dole dnug o 05
Lo LU g 5 pl ojg Ca e <8 jlte pg3l) w0 jslate 5l o> b g (Aol 5l pel anwg loladl
MW aS (595150 el b aillys go Slaml (] a5 CiS Glgi o0 gl ez S 0 (2bye e b (S

:aicil o ol glvan] B luciiy ool

Yo



945 slol o g Solpw (A il ol Pl (gl g anfllo

(Ol d dasl> o (38155 0490 (‘Sw};l.:él 5 >lo) by ;,J slroslainl g o oy, ™
Sl eSSyl lp g e lise mshaw jo alesal g o asls ™
wSlad g polae JSi 4 (ile peeual sl ooz )l ™

ol CuiS 5 bl egu (6,105 51 sl cilin § gl bwg Ol cuaS s csbs ™

WOMF G/ lame A5 2 pae a2 sle
(o s Jolaas)
k.
T
gl K L5 Lids e AT Glaal
s Sllis am s
I | ' !
P e 3k N X1
| ! ! v
oo A5 ol las oo AT ole b b AT ola s oo A5 sle b
L bl (33,5 alan b Lo ylaibiad (33,5 alpard (POSTIVIESR R SR o slilal 35 alga 3

' } b '

e gl paly - b5l -WAMOT e 25 ol

Olgne 43 (wlws 3bln plo b g Sl yo ailaie L ,3) ECosystem Health piwaawsST cudbuw :F-Y JSo
<aw) Maintenance Of Ecosystem Integrity Ko LG Lis g (b »,l) dawxo s 40, 51 S

WOQMF (L )9) buzo (S o oo 0925l )0 yBLRe (oS Slual 51 (Sl 4 (A

\d



g5 sl yo g Sl (S il molo plS (1 9l g adflo

WOMF Gl s (25 Co e caz e

(Lo s Jolew)
¥
S93 SH 8 5 nSeale (L 2, e sls 355
k.
e i
! ! | !
s 3l S o
} ! ! v
fse A8 ole g las e A8 sle g Las e A5 ale Lo e A5 gleloas
Ly laibisl 33,5 ey Lo il 33,5 ey L3 il 33,5 alge 3 Lo il 33,5 dge y

' ; b '

e 50 paly - 5, -WAM O e A5 2l

ol 23 B 50 5 (g 3,5) (e 3351 51 (3 Ol 4 63926570 9 G rSaplo (y35 B-T JSb
S92,y (dlanl) ‘5)3).;‘5}.3]- Hleblas(Y g Slusl 3 lao gl p ‘s.v]- wle codlw jl cblas () : Jolls

WQMF (L 9) buseo (S o 50

\a%



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

chblas 4z j0 i —F-Y
Sl wilgs o clible gl Jlio jgbay 0gbais 5 L o0 me of day cblas> ax 0 sl Gl
Slaal 4 gwyiws Gl 090 bl il el gl Lol Ly ol 0,90 slaoolatul gly 95290 L]yl
collas jlaw Ll elayl wilgs o cbli> ax 0 Jb ue jo abl cblas> Loy oolaul gl 5V
o] g Syl azg b o] alie 5 Glrse bl pla SU Ly bl gl o5y 4 95250
g B, dalhie clom! golaldl (oo sbaadin bl b colis bowl cpl abl gpd
oL U oS cblas ax o 3l Wlgh oo a5 098 i K0 Bk 5l adl,  plad!| Jase 45 Sloal
Slas Gl Sew cblax> a0 oo el cbla> sble glp Jlo jobay il oglais
Cawg o Jlo o cbla> Cawg (b slrdasin CobS ( parads coliiwl g4 das 5l Slolae
Lol lade g ol zlpnl  sogas gwyws @lFas ooliwl Cya £,8 bl 5,0 ;0 a9
oo CBliz az o 0ad jslate glajlne Gelol 3l Lty ohe (Se39lsST sleanl 4 4z g
Lo S Am s ol o o yd Wigd sun e Selite sladiub o g ol b oS 5l ool
03gaze ¥ s, ' So35deS T Lo pae odgaze ¥ omhaw o F Lilgh 0dgaze ¥ oglaw 0 edgase
ol 5o a5 0 ol o e & Ll ] (6,55 4 g S 0l 3b 50 4y 3gae
ools lis mhaw jlaz jo cblas az )0 O-Y o F-V V-V slo ISy Jlo gly 4S5 jshailes wwlous
a0 5 S SBlasl drwg gladalge L bLi )| o daxgi B SIS 4o (Y-T) Jaaz jo el oo

Sl 03U 43|)| ;9..5 u*'-’L’ énl? PLE:J I cblas

! Wilderness Management Area
2 Research Management Area
5 Ecological Management Area
Human Recreation Management Area

5 .
Sustainable Resource Management Area

YA



J,Jf‘jhbjéj‘j’/}*usufwbbéobp[b‘f;w’ dae/llo

Chblis 4z 50 g S Blodl drwgy badlso L bl )l jo azgd B OIS aods : (Y-V) Jgoo

S ol gl pllis 5o

sl S il ol ol 40 A5 A sbrailgn ) ailge oyl (WQOS b EQOS) (b Gladl gylydy )

Lol L L 45 go20 &1 CamlagT 1 oolisul 3g0 5 Byl ol ol Jos 55 L30T b Bln! druwgi .Y
Dga obl 3 eyl g (55l oud cruand (sroolisiu! (gl p3Y cmendi O (S <Lyl 9

Slual « b )5 glgil 4 aogi b g Wgb oo a5 auomo G5 b g s 2,5 Jilio j0 i Slaal 1N Y

Gr5alo (395 S b Sl po diiliin (S Slaal Lo )3 09 walss Wolite byl 51 S o 5l Blse 4

Wb o0 wgliso

by gly e g ooliwl JB (o ylpl Glanl pl aSly Wit S8 b g 55l el byo OF s Glaal ¥
Wbl oo U35 Skl ) arwgi g SO 5yl S35

WNygl mplyd ooz y0 O S Gl Hlailiw! azwgs g1y 1y p3Y LK Wilgh co o s Slaal .0

ol (S il gl plli 4o gy adlge (cBlis 45y (oS

Wyliio oeloiz! golaidl lulpd 9 (2l Wi glalumo 4 azgi b (o Sloal (pf aCol & azgi b Y
ol Gble gly (S Copan 0az,lr 50 Of (S Slual 1M Wbl (42 iz b SO Silgh o diiumd
W Cdiblmo wily (b 42 )0 9 (S 43 A4S WS (o0 (pdS

g G s 33 U o5 31 Fglike slaciab g el Wiy 53 Gl S0 CBli> 4z 3 A

Uy 9 Jolgw ladigy 99290 2udg (S (gusdiinb &y Comnd (lgi oo (V=T 0iy) (S (sl ylaro jl oolisiwl b 4

Dgod pladl cblis as o o )

va



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

'S S leme dmugi —Y-Y

5 009 w2l S Gl asln g Copse oozilr 50 e slranl (S AT slaslis anuy
2 baisly 31 0oisS WS Ol a5 slojlas el (AT il aels sl jo dadlge ezt
Sl Sasme a8 el ol Sl g pladl oo p ololis BB I3l oled Cawg 9 g9 b bLS )|
S lae S el EPA iy yas pls amo #) ol 6oy 5l o9 2 50 osiu VT 029 a0 59, 00
ol 1 50 )b 5l mshw b g (olasd dlge slacdale b bLS,I o code Sledbl xo a5 O
5 gk S ol EPA I s ayyas 5o il ails o pen o |y ludl Ceodls 5 o] @l cbla> a5
u9.‘>)l.‘>- PR W &9 ‘5)] ERRY L:)‘).w C).w L 9 cg_j t5°"5 Lgl.mw L Cyare LgL(boJ.uYT
xe a8l plad e Bilas | jshaie ol wislgs cbla> ggeme jo il Al plaisl
!l eise b g ol sledin 51 S gl ,eiS Ol S slas lastinl o a5 col sloslatwl o)lge
Slaasin ol cadle S sl lae Ko Ojleds Wgd oo 00wl 1 e Slodiy  sasie
Sl ol @ SetS 5o oY sl Gk (nl B WS 8 cblis 3j5e cenlioe oS (T S
ys&.’.& o..\.:).»..\; uT LSQ'“S 6L®)Lm ‘)5...» L)....o..a.’ oD LJ"""" LS‘LQLSJJ)[S 6‘)" l.» 9 )Ja.» 0)9.0 aoolauw!
ST L bl jo s 0 sede Glaools coln (V asiwe Sledbl 5l Cod g0 ouisS (el
605 LS’L’))‘ l.» 9 605 L_gl.du.,Ja.Lc 41 9 uL?U).Q.: 9 LS’T UL_’> (Poos Ceodhw 9 ol.é) SS9y LQOMYT
Slp 1y B el gemme ;0 WSS j3los zakaw (pl 5l o] polis azsliz (ol o bess VT Zgkaw
355liss wald ure (B e

0aiS Ly a5 ede laosls 3l Jol> slacglad b p B,o O S lo,loe lp 398 i les
oois Llod o )lae (ol b ol a8 Ll sl glp g ,alid 00,15 o el b g (gl &l i

390 ol slas laslinl drwgs gl bb,eaS o Lo slaleial, lgie 4 lolas (ol Lo cron 4 .ol

1
Water Quality Criteria

2 Desirable Uses



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

IS sy pY Sl Coles ;o sblod oo lasbinl ol jo ool oL 5)lge a5 W35 o 1,8 oolatul
slr by Y Gl (a5 slojlae Soo Ojledy anloige (meli enindy sl @ oz g 5 olo,
5 e byl 6l Sletans ¢ Lgdy, Jolis balasaly cnl ijsloo ool ® baolaibin] axugs
@y ssbiie ol 6l cenlaylul 5 T Slogzgn 1 cpoze g ol cite 3l L L3, s baosls cawlis
Op7e stz e I lgse ez 5l aS 090 e oslinul T ltdy (ele @l 5l bolire anugs
.3y pl Bioaccumulation TSD 4 Exposure Assessment TSD . Risk Assessment TSD

iy glojlne (Vg RSl 55 sloan S 5l (o Boyk 5l wilgee O (a5 Jlxe drng
(o8 (Mol s e o o0 a3l 5 o worlo (slay905 b 5 Mol s s Slesge Loy
a5 b Sy s, oad Dol (slajloan (¥ o le g3y e Slosga b 5 L)l assloul S, ol EPA
(F 5 gbo LB ole o bg) plo wly » bloe arwg (¥ (ure olSLs b g (oo 059 Ll )l 4
wols pdy Gl goae sle las dxwgi a5 (604l90 Sl oy o Lxe (54l )3 5

Sl a5 by 5 o e lagl il arwg ly (xz e 4z STTeaind Of CodS lalae
cblis ol p laihie Glaplen coz)ly )0 wilg oo b)lae (ol Jo e jo (Jy Sl (o lans o
ooliinl 550 3 sladlate e ;o ludl Cuadls Grizmen 5 byo 5 Jolpw dle 5 aee wilie
IRV gt

Oleas b g slam! golaidl Ll yo b l.asQT Qg oges blod b o)l ol ol 85 a5 (5 ghailen
sl LS o pde gl ol cuas sleloal, g Blaal zl izl gl p slal ailes oo g p,l5 oo
@) ol Sl ICZM (>l 3blie 4z )LSo S poe 0509, w0l » Lo g J>lew b bLS )1 o a5
1Wgd oo gdg SBlawl | diws 90 gl Vaere o lre (pl YU Sy 5 Lo (0gd dxzl o 17 Casgn
S Ohgot 5,008 a5 Tl cedle 5l cbla> gl (6,500 9‘”‘5;\ ol 5l cblas> 6l (S
drg b Chd 0 Wigd gabaib 5 ool (ibg A5 Cupde lp Ty ol ceaS I ks slaces

clis gl ey ol ) s luilivl 5 o cuasS slalacal, 55,8 agesd sl (Sl Sl 4

! Technical Support Document (TSD)
2 Ambient Water Quality Criteria
5 Aquatic Life

4
Human Health

AN



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Jle Hsbay 558 oo oslaul (ol by wlale o8 ol coted slo sl dnugs 5 ol slag S
Sl ol cutsS dalisee laces ciu i a0 9 Jolow g 2l L O (aS suaib ol
oode slaaiily o STl 5 45 b las ol 5 lgigs opmnn SMilaie ;5 o e Laskie Gas G
J 0 Jg 0l oS Ol tias a5 ba b ol 0ges oolitwl ciloads 0old dmugs wyiws 4o
0315 dxwgs (g5 BB O jgon by Jsb 40 @t S byl (oole slaatih 4z b Sl
iloas 00l paeni 53 (Bgw) 0ady Dlog>ge 9 b yo Slgw, 4y g 0uls

5 0ol Slge mozi (sl e Glgie 4 (0055 99290) U b g Slogesy (25 o9 4 Ll ol 5o
g a8 8 colis g aalllas 0y50 S8 o JT (sloonis¥T gl o5y 4 5ise 25l ln omie
Ll b blo) o casksd pie 2alS o ohy 4 bah ol caul drwg Jlo 5o ojlgen
lazrgs BB Ly wox lajls poged @iy mizres 9 2Ly bae p oS> ($T9leSnS 35S
e sVl Il oybye sele (slas,gliws Q:’.P] 0ALS Szie LB ol S el 45|
o alo oy SOL (59,5 ooV sobais! ol il colis 1w ludl cwdl 4 cs’] Sl
el 38l L haghy 50 (6l ohg ol Fge 5 98 slajlias arwg jshate 4 sl HlalS 5 9l

S 50 S eslul sla palil a0 g b el anwy lp Gl Wb b e o A5 slalas

G a5 008 o bals glol s a4 e b Glp bylee 1A el oS ol sy

ailg s o 5l e sl prin 9 b asll pl dell o (ol aslp o b el )l glgil (6,505l
(shbree ol Sl (g 4 aoe slo it 5l (S Slas pSojlil S p o ) (g b
(Jedo S Jslee O3St deililn (IS Sland daclinsd wdlidig)od dos (lyioe dlex
pb 1 e sl 5 Lol sloog S 5 Slsld S5 (Slglh8) Lo siSidly g2d pgaigel (Dl o i
Jols b zel)ly 2l (UNEP, 2003) 3,5 oolicial 55 So3slsm sl iol)ly 51 olsian Liasly al 5 20
Sy Slllas) Lo gSidlygid HPLC (31,5 55log S 5 (sl 4is5 S ) lopysisidly gid (oads 5
o SOFSDL 9 35 9 ) by BT Sl 5 S oS ) by IS ¢ (OeSd laails
W3l ke SUyks SlaS 5 Ol bl Slaal 6l ol 4l p azlin st Gong Sl 5 o

3565 )53 5 a0 Wl oe 25 slo ns alo

1 .
Dominance Bloom

AY



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

e heavy metals, heavy metals compounds; mercury, cadmium, lead, zinc, copper and

chromium,
e (b) organometalic compounds, dioxina and furans,
e (c) oils and hydrocarbons of petroleum origin; polyaromatic hydrocarbons,

e (d) other organohalogen compounds such as: halogenated aliphatic hydrocarbons,
halogenated aromatic hydrocarbons, chlorinated phenolic compounds and
organohalogenated pesticides and

e (e) biocides such as pesticides, fungicides, herbicides, insecticides and slimicides.

Soilom sl el )b conlis 4y g o )lne p sobj aST anddS ams jo ¢ (Sogll slajial)ly 5l e o
Se5e0gm sl 5l eolatul el oS Lty ol jo el eas byo ST oS b5l slp Lo
(Dimento and  «esl ool Lg,l asslxsl g MED POL  asile (sladlaie cloladl asliy 51 (o bows o
(EC, Loyl GgmmeeS lawgs oo angs ob,o o al; o l> b5, pl o Hickman, 2012)
5 Sl g b jliad o So5elem Ololaisl i oo jlas sl colasul 5 g0l sbasleain, 2008)
5 2l aelyx JLlo) ol oo lay]  So3gdon slaaasin g olKw ;) calise slacus b bLs )|
e 1 ol slaal, 3 (Saiidynt 5 b Slyasis sl 5 a5 o] Sl
sl 5 Lo 51 3 asile s polie « 03l e ol ool ialy < <8 (EC, 2000) Ly |
sl plo j0 iy Grenar w18 ST 050 1) (e () Ugd (izen 5 (2] 5l
T ol aelol jo a5 sl ad 3 18 aST 0 90 (Sglam slolre Sl eslatul (ol (sladlate
ol (5,155 M g o Lol asliyp 5l Bas @ az g b o e i cpl 2l 5l sl oo &1l o3Y
s 4 olei oy S o lre conls &l % Az g5 bl 00l 00ls 7,5 DPSIR Jowo g )l 40

il 00l 00ld 7 18 VS 4 ged (g aws S

S s I3 alize Gyb 5l (Sogll elgil (oyme jo 0sill p3ye ol cdls (i Glojlamo — I
e el (6,500 g b ale () mhaw) Gl b euiitis wled (SO 1095 el dsd 50 4y AilgS oo
2o g le Grae Gk JIL 5 Jolow 5 Lo b e e loeldld 5 SLAE aile (V zlaw) b
oS o iagyy 3 Jols Sledbl 5l 0oy la Sogll cpl Slas (ol sl o0 Lasgs ol 3]
o3l i oo ead Gladl (Dl 1 1) 1 plerd Slge 51 Supe sie SIS pas e e

, ol &S sl lastin] jo oanVT jlxe cdale iSlas cpond o8, by, onl 5l eolatuwl b .04 o0

AY



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

a5 1y ooy g oo ol S o pae yo ol 5l eolaiwl g o lae (pl S LI 0,5 s g o

o 8 cblas 5,90 35,5 0 )8 O sla Sogl glgl (o ,me yo

sl sl Ohgilr 5 QLS cblis 0aiS (el ol Sl lajlre ol Sl S Sl jlire
Sl pae Cyre 4 Conl Lo O jo olaowd dlge caliseo polie 51 ogd, sldas Jols b ,Loxe !
ol ot (Ban 31,0) pore b g (o oligS) sl @l b asilgs co b ylre cpl il ol Gl 5 egu
& Ol slo e W58 o0 518 59T (L) (oleend Slge A8l (oyme y3 05ill o] Sl aSarily
GialS 0aiy Solgzge Sye dile S blie j0 Slge cpl NCiew Sladlas 3l fols Gledbl 4l 5
S epl el glgel BB ] cMae 1o s olonds dlge il zolaw g § Jio g
ol ol aS il ol e 0SB pae lawg Slogzge (! Brae sl Sl b ooles cul (Sew

3,0 Ol CuaS b puiane bLS,1aS 5,5 )18 cblas 0,90 Gl oo o S

Slagzge 5l (5l ol 0aiiS (ali S Sliges) (0l Anslr Sy 50 toguy S byl -
ol 4 Colgs 0 g Loy Sl do ale U aid )3 lap50l8 g e 51 o138 00y jo a5 cal oud)
Sos ¥ ell ol ol goos 6,8y cge oun VT glgil clale S 13 10,95 so Sign
ez Vb gl jo &8ly gl o YL pokau b slaclile 4 povw; 5 218 a3z )0 o
25 Gy Ol gy lale @lp 1) saz Sl oS 05b 00 (Sojslen gex slaanlp 5k
Gy 50 Gere olbeerd Olae 51 Sla cdale Jold g,y S sl lae udls wales (Ll colys
Tk o &ly (hle ol o 5 G3ES Slogzge ) cblaz a4 0B AT cul s g Jole b

a3l oo boany YT egu &l 31 Llie 18 2138 00505 Calises

e slaly s g Sogll ol by ol 3l adls ands Ll 50 byo Ol 1 Sujglom S b ylizo -0
Slol® 5 o (ommb Lyl 0 1 0l e 0ed oy (28 Cawd 1L g o B8 A e &S

5 2l Ol Hlsle (( Ssglam (S ) LS 1 el 095 4 oy slodasiin gl by lase i

wbys @i gble o by how Gl glbojidy o b Lll o QT O, Slas g il

1
Toxicity

AY



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Ol (2l Sl (Sl (ob)l e 1 il Sglite w4 Cond Wlg oo (5 pSetizr O)jg0n
Ol S slolone 5l a3 S 5y a5 vgei @iy jelaie onl lp Ty @l i bla> Galisee slas st
5 059 (2l amely Cwdls s Glp ede slaaie oS Lo el axd S I sla by, ites
bl sl bjlae ol 1ol Jlo po cl T sladiay glail o angy s Gl iz
2bys Cay b 5l cblis gl lihie Glaplay 5 alise slo)gas o ol Ol Ko LS

D9 50 w85 15 @ 5

oby slagisss yol> Jlo 0 ol S Glajlns 25,5 4 ogdle ez )b (i sloylre —o
blsjl oy (aome Slpats et Gl Jlogine 5 05 slajlone gliinl Gl Ol v o
sloasls Yoans .ol plonil Jlo 50 B g ooy ol (6l a2 LSy &0ty (il Lazs g looaisV]
AL a8 el by = ey A T3 S L g 0y 95250 4 Jale (oab onsny SO ol o
Jadg 15 cale Lo 3 Liul, ol )0 098 oo pimas 58 odd wge bl ol i plo 1L g Sosl
S lme <8 az Glgi oo I 0,5 o0 5,8 colaiul 090 elSehy S sl gl lgie @
Of asgezme 5 48,5 5 5 |y Ugy g oges, Lo Wlgiin 5 03505 Of & dgame B0 OT &S
slojlrs 50 10 00813 eolial 9550 O (S slo)lire dnwg 0 T4z LSS lo)las i jg0a
Ol s S0 0Ss b Wig 50 Ol ) Bgm g gy ol CuaS lajlas @z LSS

S 1 ylre ool 51 S o Ol sl sal sols ylad Y S o o] slaadlge a5 0o Tax LS
ol sl eolainl (gl Sludl (g, ¢ sole slacad,b g )b SO 5l WAl 090 bl g ol Slaal 4
SN e slaadlge T Cang jo .cuils aalys 5o Bl 5l lag)] yog 48,0 4 (g, 9 bd,Lrs

Sl oals 1)) (6 i C);;‘,L;QT LLs )l g Jolgw g lab o (a5 ol aebp b )] &g g (piouam

1
Integrated Criteria

2 N
Integrated Monitoring Programme

AD



35S slol 40 g Jolgw (oS ir by molo pllis oy gl g adfllao

 ECOSYSTEM INTEGRATION

[ ]

WATER | | SEDIMENT | | BIOTA |
R mnE—-————— —————— 1
L water chemistry -: [ sediment chemistry | | tissue chemistry ‘
U i N
e 1
: water extract passive samplers 1 ‘ sediment characteristics | | fish biological effect ‘
hydrography | ‘ sediment bipassays | | mussel biological effect ‘
Fem————rmmaAnaae o -——-—— ] Pem——————r—r——— - '
I hivassays [ benthic ecology I gastropod biological effects (inter-
LT T T i . fimposex)
[ 1
I other parameters 1

I- SRS EEREWEES HHH--H--.

oWl 30 (Bgws) 0ui) 99290 g wgwy «o] 1 ool b awxo dz ) LSS iuS sl jluzo F- Y ISl

bSO ST )0 az LSy

PS5 oo el | Sh098 5| (600 G 90 4 Ygese &S (6 boles

LQ)L:.’.Q U"‘ R Lg).‘fo)‘éa‘ J_.@ aS Ol u‘ C’Anéuf )‘ ‘S’LQ)L.J.A (souse b @95) ‘sl.b)Lz.'.o - =

ool e 1 slre adss gl o jaslinl slaos dswgi glp leel ) ciie Caeal b cole &
3 53ty et sl 55l B Blanl 5 aioms ey Ble 535 it (sl Lo ns
Jgd BB cdale 3Slas sl p go0e lo,Lone o Sogll el (gl .05 10,55 1 6l o5y St
St Gl 55 o5 s O L2551 2y by (sglns (30m] Clle e ot o iy yui
& Slr s Jod BB gl Sl g Jlas sliwe Lo aiile OF oS gl )lne 51 S0 (5
G Wlg oo goe S lajlae I cwl ouls i polie I Glosgase pH wile SLS
(s33e sl lre Sl AMS Wgh iy yad ol o Ll Yhyo aS asl 5l e el sla S

25dige Pl (2l lanzme 4y b g pessST CBli> g (1L il o5 el (al

1
Numeric Criteria

2 . s
Narrative Criteria

AN



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

sobas il asls gl alils 0gzg Wl 4T alyd g all atlls sezg b a5 alyl S
oolawl 8,90 (go0e lo\las (gl by Glaie 4 Wiy o shog Gl las s oy a5 LB
sos 4 oy sbjlae Jod als bLs pl 0 F 5 il 51 (S8 8 o )8
2 a8 Sl ol sloagy Lol b g cbla> gl 5ol LB Gloal a4 bos b g adss jlxe
oy b las 1A oile o axlee gylados LI, ajbae ol 5l oolaiul g 00 oole s
s e o Slgieed Jy el (A5 gone o)l 6l (eSSl Oy 4 Ceslis
sl las anwgs b bLs )1 o |y caenl b Gl o St (F-Y ) o)l Jgo gl o op 3ol

Syle oo Al &S

AY



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

5 sbre drwgi b bli )l 5o azgi JB OIS aods : (F-F) Jgur

S ol goler pllii o

ol (S Gl @oler pllis adlgo (pozmiy (A5 slosLne )

b g lod Olgo slocdile b bLI,I 5o ool GleMbl Sao 4 O (i Hlzo S pof EPA iy yai ply ¥
il Al 0 pod 4 1y oyl oSl g o Wl cbilis a5 cawl O 5o b wiolyly 51 > gl

Ty b g ol S aarin b (omre souu¥T 51 (> gl OF (S Jlze EPA I 5 goler iy 2 jo .Y
O & g yd )30 4T sl oS S, O (S (S0 il Lgz sz 50 oud @by (o W bl
s wiblgs cbilis g gaze 5o Wil axdl plaisl re & bas gl &5 ST

516 WS 18 cdblin 090 Comslyon 45 (o (S Granasiin I Comd e (AT sl jlmo ;00 yleay F
Ol 00 (retd (S5 (sl L g S 0590 odlisiwl (gl (o Ay CakS 50 p3Y (s3Il G2 sb o)
g

20 o pwd j3 oole GLosld ol () rodiimd SleMbl 5 s 9 00iiS (ol s iy O S sbayle O
L3l b g o5 GLedle (Y § Olx )i 9 o Sl pgas codls g 0l (59 » Loy ¥T &l 1 b bl
Sl 1y B modi gg0mm0 30 WSS j3ln ok ol 51 T polie azsliy (ol 10 Lol ¥T Zoluw o8
239150 @Bl (raro (B paro

Ol & Cammloo (Shmogi (o liro Wigh oo il (Amog 9 (008 G 90 4 Ygomo A5 sbaj)lre F
Wbl o3 o2 3l ol g 50 Wilgi g0d (o 9 9948 (L GO0 Lo slemo (5l (TroST Hluxe

S bl Balad (gl b ld (auw (el b g (golaidl Ol T Wil c( S sl jliro 0 Jgoro jebay .V
arwgi Gl By o o sbleialy laie 4 Bjloo cul 1A cul oaliblad bjlire ool b ol
Sl 0SS (poll Cules jo gl Loyl 4o sud b 3)lge 4T W5 S o 1,8 colisiw! dyg0 T (lasyluiliw!
Slo S so)lre 10 Wiled o9 sy odipdy GlagloT 4 gy silule, JaS lp e5Y

X9l oo w38 Lad il dxawgs gly 1y p3Y

A



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

oS o arwgi b LI, jo azgi B WU aodls 1 (F-T) Jguo aolol

S ol zol pllis 5o

Sy 6550 9 @ Gl jl cblis gl (S gl oo gudg Sladl j aiwd 95 (6ly Ygoro oS sbojlro A
S o pe gl ) Of Cake 5l i slaged 5ge w)goa w45 Gludl cudl I cble>
by g Jole gabumoe oS guiaiib lp ol oo Bilao ol 5 10 .aigd guivainb g ool (b
Dgos oolaiwl

5 Byl (oole GBABL @ azgi b polo Sl j0 (Jg Wiyl aSE O p yiiey 42,51 b)leo ol A
i (Ugw) oy Wlogzrgo 9 (U yd Gl 4 g oudls 00l0 arwgi (4 gi BB ©jgoas lo) Job 5o o
iloads 6810 puors

Ol (A gl ylro talox 5l 0g0d (s diws aliie jo0 4 (lgi (o0 (K pe S I ) (AT 5 b)le e
ol 31 Sy e ol Azl S sleylixe 9 (SKielon (AT Sl gy S sl ylixe (o
Sln Sl Go s (oole grcad b g Bybsy 5l Sl 51 UG 5)s0 ld g Slasl 4 (S byl
il wplgs ;K50 G yb LT (3093 48 o s cy95ie 9 1 ylto 1 31 odlicus!

SOl sslme (1 098 pdy Gl 35 a3 51 (Ko Gayb 3l Wigioe Of (A jlme amwgi N
oy ol (1 ol (o e 5 oy Ui 3 40,25 ol 5l 9 U 3 Mlall oy i lommrys
SRig)y plw aly p b loro druwgi (T ouro slCSLw b g (oo o599 bl ol & azgi b SO o) lo)lizo

LS gy Bl goue (sl ylro arwgi 45 (63190 gl (Shmed Loy Lme (551,85 (F 9 £ BB (oole

A



S ol yo g S lguw (8 it b molz ol (gl g ad/lo

Yoo slasbiow! 40,5 Algo,s —A-Y

Sbre (185 5l G 4 el a5 Rl melr wlele )0 addge et lao lailinl (40,5 alge )3
5 2l s 5l soliiul 55 c0isS Lo Ol (A lao,laibin] 0gd o Jol> pi adlge o A5
Slaidy ol g b a5 el ool 5)lge cl 4 s, Gl Ol CedS oy e colis
el ol 1l ol b e o saVT cdale 51 Bos G pre o lasbi] Koo L yad 50 .aigd oo
b olge 0959 5 el b 4l 1 el ol )l 1) onindy ool 4 alss ez a5 o
s o8 Jalial 55 iy a5 55 Ll a5 ibly chlie sl B 51 g e b sloalis
b 5 8 Jlael 5| plisalel 5 Lol aulss gt sga> it sl Lnoacy¥1 51 ool oazss
Gl ool g0l (S pae lpl SO lore 4 Vaare Ol S o lailiwl .l lo Sogll 8 g o958
drwgs wdipdy Glbol o Ol A8 Copae dlal 4 sliws e ] B85 I L S e
Sleladl 1 058 Jol> 55 Canl ol yod looas¥T glgil (g5l 5T L o)lgen a5 cloix! 5 (goladl
@ Ol @ & Sl oy Sluel 5 mlio lp (295 o llinl )18 Jold (o
Bl s b Jlaul A8 o o Slaal

@ an ol sl Sl el (S Nigdioe @09 pshie 55 sl WAS O (&S sles, it
call gl Bl co ol aS slao,lasbinl 13 .ceaS ol el 5 cblas 5l laebl (6,558 9 e
&l slain a8 cEln b gk opl 5l 08 18 solatul 050 ol sladios O AS cunsg
o 4 00ylg ailyg, Sogdl b xSlas anwgs slp Slae Gl & lg oo o laslinl 5l wass ool
J e 50 8,5 0,0 bl alas o 4Bl arass sleeslatwl gl (souags a5 gemu 4 T o]
8,509, b oo 36! slacwlow p Jotin g 0395 003 ] ladias 4 Sgame S slas lailin
ool b pbise Jold 5 1, VU Sk b g0 slasl i a5mge 5| Cbli> (sl oS 23l
a5 Gl ool ool Hlis V=Y S j0 4 cul (Lol addge ¥ 5 et o] (S o laibinl il

e le

1
Water Quality Standards- WQSs

z Total Maximum Daily Load-TMDL
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Existing MSP Programs

Australia Great Barrier Reef Original Zoning 1983-1988
Great Barrier Reef Representative Areas Programme 1998-2005

Five Marine Bioregional Plans, including Southeast Regional Marine Plan 2002-ongoing

Florida Keys National Marine Sanctuary 1991-ongoing
Channel Islands National Marine Sanctuary

Massachusetts Integrated Oceans Management Plan 2008-09
Rhode Island Ocean Special Area Management Plan 2008-ongoing

Five Large Ocean Management Area (LOMA) plans, including 1998-onging
Eastern Scotian Shelf Integrated Management Plan
Beaufort Sea Integrated Management Plan

Pacific North Coast Integrated Management Assessment (PNCIMA) ,
including Coastal First Nations Marine Spatial Planning

China Territorial Sea Functional Zoning 2002-ongoing
United Kingdom Marine Act/lrish Sea Pilot Project 2002-ongoing
Belgium GAUFRE Project/Master Plan for Belgian Part of the North Sea 2003-2005
The Netherlands Integrated Management Plan for the North Sea, 2015, and revision 2003-ongoing

Germany Marine Spatial Plans for the North Sea and Baltic Sea EEZs 2004-ongoing
Mecklenburg-Volporam Marine Spatial Plan

Norway Integrated Management Plans for the Barents, Norwegian, & North Seas 2002-ongoing
Poland Gulf of Gdansk MSP Pilot Project 2007-08
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Jetties (Department of Flanning 2004
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Seare Environmenal (Cockburn Sound) Policy 2005
Schedule 3 — Locarion, size and cumularnive area of authorised Low Ecological Protecrion Areas
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= http://www.ccme.ca/en/resources/canadian_environmental_quality_guidelines/index.
html

= http://www?2.epa.gov/wqgs-tech/water-quality-standards-handbook
= http://www.ukmarinesac.org.uk/activities/water-quality/wq4.htm

®  https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-
8#q=Environmental+quality+criteria+reference+document+for+Cockbur
n+Sound+(2003-2004)&start=0
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Parameter Criterion for Protection Criteria for Protection of Human Health
of Aquatic Life Seafood Recreational Activities
Consumption
Ammomia (unionized) | 70 pg/L NH -N Not applicable Not applicable
Arsenic 120 pug/L As 30pug/L As 60 pgL As
Bacteria' Not applicable T0FC/100 mL 100 FC/100 mL;
35 enterococc1/100 mL
Cadmium 10.0 pg/L Cd 23 ug/L. Cd 357pglCd
Chromium (V) 48 ng/L Cr Not derived Not derived
Copper 29 ug/L Cu Not applicable 500 pg/L Cu
Cyanide 7.0 ugL 32mg/L 1.5 mg/L
Dissolved Oxygen 40 mg/L Not applicable Not applicable
Lead 85 ug/L Pb Not derived Not applicable
Mercury 0.16 ng/L Hg 0.04 ng/L Hg 21 gL Heg
Nitrite/Nitrate 35 ug/L. NO.-N Not applicable Not applicable
60 pg/l NOs-N
01l and Grease 0.14 mg/L (WSF)' Not derived Not derived
Phenol 0.12 mg/L 23 8 mg/L 30 mg/L
Phosphate 45 pg/L (estuaries) Not applicable Not applicable
15 pg/L (coastal)
Temperature <2°C increase over Not applicable Not applicable
maximum ambient
Tributyltin (TBT) 0.010 pg/L TBT Not derived Not derived
TSS <10% increase over Not applicable <10% increase over
seasonal average seasonal average
Zinc 50 pg/l Zn Not applicable 1,250 pg/L Zn

1

FC = faecal coliforms; WSF = water soluble fraction.
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STRESSORS

INDICATOR

Aquatic Sediments
Bactena/pathogens
Biota removal/disturbance
Excess freshwater
Excess salt (hypersaline)
Freshwater flow regime
Habitat removal/disturbance
Hydrodynamics
Litter
Nutrients
Organic matter
Pest (plant, animal) species
pH
Toxicants
Water Temperature

thsicql-chemicq_l condition
Dissolved oxygen v
Estuary mouth opening/closing v v
pH v
Presence / extent of litter v
Salinity ViviYs v
Sedimentation/erosion rates v

[Total nutrients in the sediments WITH dissolved v
nutrients in the sediments

[Total nutrients in the water column WITH dissolved
nutrients in the water column

[Toxicants in biota

[T oxicants in the sediment
[Turbidity / water clarity v
Water current patterns v
Water soluble toxicants in the water column v
\Water temperature v
Biclogical condition
lAlgal blooms v v
Animal disease / lesions v
lAnimal kills v v v
Animal or plant species abundance v v v
Animals killed or injured by litter v
Benthic microalgae biomass

Biomass, or number per unit area, of macroalgae
Biomass, or number per unit area, of epiphytes
Chlorophyll a

Coral bleaching v
Death of marine mammals, endangered sharks and v i E E E i E : E E E
reptiles caused by boat strike shark nets or drum lines : : :
Occurrence of imposex v
Pest species (number, density_ distribution) v
[largeted pathogen counts v
Habitat extent
Extent/distribution of key habitat types v v
Extent/distribution of subtidal macroalgae v

ASAN

SNENENEN
INENENEN

Seagrass depth range

At
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; 2.Lastof High Risk pathways i e , Y

! 3 List of High Risk donorareas  § =
: : 1.Species=spedi fic Biologikal Pollution Risk index |

2. Integrated Diological Pollution Risk index '
3.Grev, Whit2 iund Black Issts of alien species :

F

STATE .

Y

| PRESSURES
.
I 1.Bivlogical Coniamination Ryie
‘ 2. Potbway-specific Biological ;
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DA BRI I (A 2.81te.Specific Biologieal Contamination index
3. Integrated Biological Contamination index
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Type Sector Indicatar Definition
Driving Fishing MNumber of fishing boats Temporal and for spatial variations in the number of the professional fishing boats that fish on the Marine
foroes Protected Area (MPA) or its boundaries.
Fishing Mumber of fishers Temporal variations on the number of the people working for the fishing sector or industry. Principally
people fishing.
Fishing Fshing sector profit Temporal variations of the profit of the fishing sector. Differences of the profit of this sector with the
establishment of the MPA
Fishing & GDP produced by the sector Temporaldistribution of the Gross Domestic Product{ GDP) by the different sectors selected as driving foroes,
tourism
Fishing & Mumber of investments done in the Temporal and spatial number of investments done to improve the sector either fishing or tourism {in this
tourism sector wase the drving foroes ).
Fishing Fshing boats power Temporal variations of the power of the fishing boats that fishin the MPA or in its boundaries or the fleet that
fishes close to it
Fishing & Per capita income in the area Spatial and tempormal distribution of per apita income in the area influenced by the MPA
tourism
Fishing & Per @pita income of the sector Per capita income of the fishing and tourist sector {in this case the driving forces) in the area influenced by
tourism the MPA.
Fishing Fshing boats with a kind of gear Number of fishing boats that use a determinate kind of gear.
Tourism Recreational boats Temporal variations of the number of fishing boats that are counted or are registered in the area influenced
by the MPA
Tourism Spear fishingfcoast Number of people fishing with a spear by kilometres of cast influenced by the MPA.
Tourism Angling feoast Number of people counted fishing with a fishing rod along the coast influenced by the MPA
Tourism Fishing rods sold Number of fishing rods sold per number of habitants in the area influenced by the MPA
Tourism Specialised shops Temporal variation in the number of spedalised shop for recreational fishing established in the area within
the creation of the MPA
Tourism Spear guns sold/habitant Temporal variation in the number of spear guns sold by popultion.
Tourism Mumber of divers Temporal and spatial evolution of the number of divers.
Tourism Diving clubs number Temporal and spatial evolution of the number of diving clubs in the area.
Tourism Diving intomes Temporal and spatial evolution of the incomes produced by diving activites.
Tourism Diving licences number Temporal and spatial evolution of the diving licences in the area.
Tourism Influx of visitants Temporal evolution of the visitants
Tourism Guided activities in the area Temporal evoluton of the number of the guided activites in the area.
Tourism Recreational boats sold Temporal evolution of the number of recreational boats sold in the area.
Tourism Jet sky sold Temporal evolution of the number of jet sky sold in the area.
Tourism Mautical activities offered Temporal and spatial evolution of the number of nautical activities offered in the area.
Tourism Haotel acocommodation offer Temporal and spatial evolution of the hotel accommodation offer in the area.
Fressures  Fishing Fshing ground Area, were the fishing is exerted
Fishing Boats fishing/day Number of boats fishing.
Fishing CPUE Catrh Per Unit Effort (CPUE ).
Fishing Length of net Length of the net over a type of habitat
Fishing Mumber of hooks Mumber of hooks over a type of habitat.
Fishing Fishing time Fishing time
Fishing Total Biomass extracted Kilograms of biomass extracted when fishing by boat and by gear.
Fishing Biomass extracted by specie Spede biomass (kilograms) extracted by boat and by gear.
Fishing Individuals fished (total capture Kilograms of individuals from the same spede fished divided by the total apture in kilograms.
Fishing Mumber of spedes caught Mumber of different species aught by gear.
Fishing Hydrocarthons consumed Litres of hydrocarbons consumed for fishing by boat.
Fishing Organic matter thrown Tons of organic matter thrown to the sea.
Fishing Gears lost Number of fishing gears lost.
Tourist Tourist angling in coast Mumber of tourist anglers along the ooast (in km) per day.
Tourist Tourist angling in boat Mumber of tourist anglers by boat along the coast (in km)
Tourist Spear fishers Number of spear fishers along the coast (in km) per day.
Tourist Density of recreational fishers Temporal density of recreational fishers,
Tourist Recreational fishing surface Recreational fishing surface
Tourist Rerreational boats Number of recreational boats in a day along the MPA boundaries.
Tourist Boating or jet sky Number of motor boating or jet sky in a day in the MPA or influenced area.
Tourist Divers MNumber of recreational divers in a day in the MPA or along its boundaries.
Tourist Visitants Mumber of visitants in a day in the MPA
Tourist Littoral iinerary Number of visitants in a day in a littoral itinerary or route.
Tourist Hydrocarthons consumed Hydrocarbons concentration (mg/l) consumed by boat in the closer ports,
Tourist Organic matter Cuantity in tonnes (Tn) of organic matter thrown by recreational boats
Tourist Recreational boats MNumber of recreational boats (fishing boats + tourism boats + whale watching + ... ).
State Fishing & Abundance CQuantity of each key specie can be found in the MPA
tourism
Fishing & Biomass Weight of each key spede that can be found in the MPA
tourism
Fishing & Density Abundance per unit area of key species are in the MPA
tourism
Fishing & Size structure Size distribution of the different key elements selected
tourism
Fishing & Diversity Assemblage structure in the MPA
‘tourism
Fishing & Reative Abundance Relative abundance of key spedes.
tourism
Richness Number of species.
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Type Sector Indicator Definition
Fishing &
tourism
Fishing & Dominance Relative abundance of the more abundant spedes
tourism
Fishing & Community structure Changes in the community s trocume.
tourism
Fishing & Goverture Coverture of a key spece within the boundaries of the MPA
tourism
Fishing & Trophic categories Mumber of trophic categories affected
tourism
Fishing & Recruitment Mumber of new individuals (juveniles) incorporated o a population
tourism
Fishing & Oorupied surface Changes on the oocupied surface
tourism
Tourism Key spedes MNumber of key spedes endangered by solid objects.
Tourism Hydrocarbons concentration Hydrocarbons concentmation in the water column.
Tourism Themical products concentration Chemical products concentration in the water column.
Tourism Solid waste Mumber of solid waste in a type of habitat.
Tourism Spedes broken Mumber of species broken by anchoring or diving.
Tourism MNests Density of bird nests.
Impacts  Fishing Surface affected by a gear Total surface of a determinate kind of habitat affected by a gear
Fishing Surfare affected Total surface of a determinate kind of habitat
Fishing Thanges in density Temporal and spatial changes of the quantity of key spedes that are in the MPA boundaries
Fishing & Thanges in covertures Changes produced in the state of the key elements during the time a pressure is affecting them.
‘tourism
Fishing Thanges in community structure Temporal and spatial changes in the community structure.
Fishing Spedes size variation Temporal and spatial variation of the size of the different key elements selected.
Fishing Relative abundance Temporal and spatial variations on the relative abundance of the individuals for each key species.
Fishing & Thanges in abundance Temporal and spatial variations of the quantity of each key spede that an be found in the MPA
tourism
Fishing & Thanges in diversity Temporal and spatial variations on the spedes composition structure in the MPA boundaries.
tourism
Fishing & Thanges in richness Temporal and spatial variations on the number of the key spedes.
tourism
Fishing Thanges in dominance Temporal and spatial variations on the abundance of the dominant spedes.
Fishing Changes in sediment Changes in sediment compaosition and/or quality.
Fishing Spedes substtution Temporal and spatial substitution of the spedes
Fishing Families substitution Temporal and spatial substitution of the families
Fishing Thanges in recruitment Temporal and spatial variations on changes in the recuitment rate
Fishing Breaking index Temporal and spatial variations of breaking index of key species.
Fishing Rugosity Temporal changes in the rugosity of key elements
Fishing Thanges in hahitat heterogeneity Temporal and spatial habitat changes
Fishing Thanges in tmophic levels Temporal and spatial changes in trophic levels
Fishing Opportunistic species Appearance of opportunistic spedes.
Fishing Sensitive species Changes in sensitive spedes
Tourism Spedes size Variation of the targeted species size
Tourism Spedes weight Variation of the targeted species weight
Tourism Mortality rate Changes in mortality rate
Tourism Captures Temporal changes in captures
Tourism Recruitment rate Evaolution in the recruitment rate
Tourism Extracted biomass Evalution of the extraced biomass
Tourism Extracted biomass by spede Evolution of the extracted biomass by spede
Tourism Fragile species Decrease of fragile spedes
Tourism Protected s pecies Disappear rate of pmotected spedes
Tourism Sediment Changes in the sediment composidon and for quality
Tourism Opportunistic species Opportunistic spedes evolution
Tourism Filter spedes Evolution of filter spedes
Tourism Anchoring Evolution of the surface damaged by anchoring
Tourism Diving activities Evolution in the surface affected by the diving activites.
Tourism Whale watching Temporal and spatial variations in whale watching
Tourism Sea mammals Mumber of impacts with sea mammals
Tourism Trampling Evaolution in the surface affected by the influx of visitants.
Tourism Water quality Changes in water quality
Responses Fishing & Marine Protected Area Surface of the Marine Protected Area
‘tourism
Fishing & Integral reserve Surface of integral reserve
‘tourism
Fishing & Foning surface Surface zoned for each use
‘tourism
Fishing &  Sport fishing surface % of the total surface of the MPA limited for sport fishing.
‘tourism
Fishing & Diving surface % of the total surface of the MPA limited for diving {recreational or scientific)
‘tourism
Fishing & Budget Total budget invested in the MPA by the governments
‘tourism
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Type Sector Indicator Definition
Fishing & Budget for surveillbnce Temporal (annual, monthly ) budget for surveillance.
tourism
Fishing & Budget for each pressure Temporal (anmual, monthly ) budget invested to research each pressure
tourism
Fishing & Budget for educational programs Budget imvested in educational programs
tourism
Fishing & Budget for waste programs or actions  Budget invested in waste programs or actions
tourism
Fishing & Budget for anchoring points Budget imvested in anchoring points actions
tourism
Fishing & Budget for duties of management of  Budget for duties of management of anchoring points
tourism anchoring points
Fishing & Budget for improvement actions Budget imvested for improvement actons,
tourism
Fishing & Budget for partidpant organisms Budget imvested for each participant organisms or stakeholder.
tourism
Fishing & Participation budget Budget imvested in participation.
tourism
Fishing & Budget for research programs for each Budget invested in each research pmogram developed for the pressures acting in the MPA.
tourism pressure
Fishing & Reseamh budget Annual research budget
tourism
Fishing & Budget for management actions for Budget imvested for management actons for each pressure acting in the MPA.
tourism each pressure
Fishing & Littoral itinerary budget Budget imvested for management and conservaton of littoml itineraries.
tourism
Fishing & Surveillance hours Mumber of surveillance hours applied in the MPA
tourism
Fishing & Anchoring surveillanoe Mumber of surveillance hours applied in anchoring surveillance.
tourism
Fishing & Licences for sport fishing Temporal variations of the number of licences for the different kinds of sport fishing.
tourism
Fishing & Denounces Temporal variations of the number of denounces for illegal fishing or illegal diving or illegal boating.
tourism
Fishing & Educational progams Temporal variations of the number of educational programs.
tourism
Fishing & Mumber of actions done Temporal variations of the number of actions done to became aware of waste, recreational fishing, divers.
tourism
Fishing & Anchoring points Total number of anchoring points
tourism
Fishing & Anchoring points for diving Temporal variations of the number of anchoring points established for diving activitdes.
tourism
Fishing & Evolution of diving in the MM Temporal and spatial evolution of the limitatons or places for diving in the MPA or its boundaries.
tourism
Fishing & Visitants surface Termestrial surface limited for the visitant
tourism
Fishing & Littoral itneraries Temporal and spatial evolution in the number of littorml iineraries.
tourism
Fishing & Improve ment actions Temporal variations of the number of improvement actions,
tourism
Fishing & People contracted Mumber of people contracted in a year.
tourism
Fishing & Publications Mumber of publications done related to the MPA
tourism
Fishing & Fesearch projects Mumber of research projects in a year.
tourism
Fishing & Meetings between the actors Mumber of meetings between the actors.
tourism
Fishing & People working in pmjects Variations on the people working on projects.
tourism
Fishing & Legislation changes Changes in laws, normative, restricions and for limitations.
tourism
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[ water chemistry 1 sediment chemistry tissue chemistry
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Ll GOHP Global Ocean Health Program

= GCOS Global Climate Observing System
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= IGBP International Geospher-Biosphere Programme
u LEO Long — term Ecosystem Observatory
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Parameter Description Relevant EQO(s)
Ecosystem Integrity &
Cadmium Metal Seafood for Human Consumption @@
Aguaculture
Primary Contact Recreation
Capacitor 21 Polychlorinated hiphenyl Ecosystem Integrity
Carbaryl Carbamate pesticide Primary Contact Recreation
Carbendazim Carbamate pesticide Primary Contact Recreation
Carbofuran Carbamate pesticide Primary Contact Recreation
Carbon tetrachloride Chiorinated solvent Primary Contact Recreation
Carbophenothion Carbamate pesticide Primary Contact Recreation
Carboxin Carbamate pesticide Primary Contact Recreation
Ecosystem Integrity &
Chlordane Organochlorine pesticide Aquaculture

Primary Contact Recreation

Chlorfenvinphos

Organophosphate pesticide

Primary Contact Recreation

Chlorine

Gas (highly soluble in water)

Ecosystem Integrity
Aquaculture
Primary Contact Recreation

Chlorine dioxide Gas (soluble) Primary Contact Recreation
Chlorite Herbicide, bleach Primary Contact Recreation
Chloroacetic acid Organic acid Primary Contact Recreation

Chlorobenzene

Chiorinated solvent

Primary Contact Recreation
Aesthetics

2-Chlorophenol

Phenolic compound

Primary Contact Recreation

o-Chlorophenol

Phenolic compound

Aesthetics

p-Chlorophenol

Phenolic compound

Aesthetics

Chlorophyll a

Photosynthetic compound

Ecosystem Integrity

Chlorothalonil

Fungicide

Primary Contact Recreation

Chloroxuron

Herbicide

Primary Contact Recreation

Chlorpyrifos ®

Organophosphate pesticide

Ecosystem Integrity

Chlorsulfuron Herbicide Primary Contact Recreation
Ecosystem Integrity @
Chromium Metal Aguaculture
Primary Contact Recreation
Chromium Il Metal Ecosystem Integrity
Chromium V1 Metal Ecosystem Integrity
Chrysene Polycyclic aromatic hydrocarbon Ecosystem Integrity @@
. . Primary Contact Recreation
Clarity Physical parameter Aesthetics
Clopyralid Herbicide Primary Contact Recreation
Cobalt Metal Ecosystem Integrity

Colour (water)

Aesthetic parameter

Aesthetics

Copper

Metal

Ecosystem Integrity &

Seafood for Human Consumption 8@

Aguaculture
Primary Contact Recreation
Aesthetics

Corexit 7664, 8667,
9527, 9550

Oil spill dispersant

Ecosystem Integrity

Cresol (m-, 0-, p-)

Phenolic compound

Aesthetics

Cresylic acids (meta,
para)

Phenol

Aesthetics

Cumene Aromatic hydrocarbon Ecosystem Integrity
Ecosystem Integrity
Cyanide Reagent chemical Aquaculture

Primary Contact Recreation

Cyanogen chloride (as
cyanide)

Gas (reacts with water)

Primary Contact Recreation

Note: all parameters measured in water for guideline comparison unless stated otherwise:
@ not measured in water

@ also measured in sediment

@ also measured in seafood

@ also biological indicator
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Parameter Description Relevant EGO{s)
Ethilon Drganothiophosphate pesticide Primary Contact Recreation
Ethoprophos Organothiophosphate pesticide Primary Contact Recreation
Ettylacrylabe Monamer Aesihetics

Ecosysiem Int2grity
Ettyloenzene Aromatic hydrocaraan Primary Conact Recreaton

Aesthetics
fﬂf&eﬂl"iﬂin o | complexing agent Primary Coniact Recreaton
Etridlazale Fungicime Primary Contact Recreaton
Fenamiphos Organophosphate pasticide Primary Contact Recreaton
Fenarimal Fungizime Primary Contact Recreation
Fenchiorphos ‘Organathiophosphate pesticide Primary Coniac Recreation
Fenitrothion Organothiophosphate pesticide Ecosysiem Intgrity
Fenoprop Phenoxypropionic acid hericide | Primary Contact Recreation
Fensulphothlon ‘Organcthiophosphate pesticide Primary Coniact Recreation
Fanvalerale Pyrethroid pesticide Primary Contact Recreation
Flamprog-methiyl Hericlse Primary Coniac Recreation
Fluometsmn Herbiclde Primary Contact Recreation
Fluoranthiens Poiycycic aromatic hiydrocarbon | Ecosysiem Intagrity &
Fluorene Polycycic aromatic hiydrocarbon | Ecosystem Integrity &a
Fluoride ‘Water treatment chemical Primary Contact Recreation
Formaldehyde Fixative, reactive gas Primary Contact Recreaton
Fammathikan ‘Organcthiophosphate pesticide Primary Coniact Recreation
Fosamine Herflclde Primary Contact Recreation
Gasolne Peiroleum hydrocaron Agsihetics
Giyphosate Hernlcioe Ecosysiem Intagrity

Prmary Contact Recrealon

Eross alpha and Dela
acthvity (mdionudeldes)

Radiation parameter

Primary Contact Recreation

Hexachlomolphenyl

Gualkcol Phenalic compourd Aesihetics

Hepiachilor (including It . . Ecosysiem Inbagrity
apaxise) Drganochionng pesicide Primary Coniact Recreation
24624 F- Posychiorinated Siphenyl Ecosysiem Int2grity

Hexachipmoutadiens

‘Chionnated solvent

Prmary Contact Recreation

Hexachiorocycio-

nentadens Reagent chemical Aesihetics
Hexafurate Herbiclse Primary Coniact Recreation
Hexazinone Triazine herolcide Primary Contact Recreation

Flgn moRcu@r Welgnt
PAHE

Podycyclc aromatic hiydrocaron

Ecosysiem Intzgrity &@

Hydrogen sufide, as

sutonates [LAS)

sulios (Essalved) =35 Ecosysiem Inbegrity
Hydrogen suifide, as - - e
suinas (ot Gas Aguaculture Produstion
Imposex Sloioglcal Indicator Ecosysiem Intagrity @
lodide Sait Primary Contact Recreation
Inon Matal Agquaculturs
Isopropyibenzens . Aesthetics
cumene] Aromatic hydrocaroon
KEfCsEne Hydrocarbon Aesihetics
Kenosene plus kaolin Hydrocarbon Aesihetics
Ecosysiem Intagrity &
Seafood for Human Consumpbion &
Lead Metal An Hura
Primary Coniact Recreation
Light attenuation Physical parameter Ecosysiem Inbagrity
Ecosysiem Intagrity e
Lindange Organochionne pesticide Aquacultura
Primary Coniact Recreation
Linear alkyibenzens Surfactant [detergent) Ecosystem Integrity

Wote: all perowcters mecneed & waier for guideliing comparison wniess saed ofierwise
@ rov measred i waer

& oo mearured m sediwen

& ailso merured in seaibod

& aiso hislogoal indioator
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Parameter Description Relevant EGO{s)
;,:"'}_":':"E':"'" WEON | ooyl aromatc fydrocarmon | Ecosystem integrty 0@
Malathion ‘Organophosphate pesticldes Ecosysiem Intagrty
Makilson Organothiophosphate peeticide | Primary Contact Recreation

Ecosystem Intagnty
Manganesa Metal Aguacultura

Primary Confact Recreaton

Ecosysiem Intzgrty &8

-
Wercury et ;ﬂmﬂHmm Consumgtion 09

Primary Confact Recreaton
Methidamion Organoiniophosphate pesticide | Primary Contact Recreation
Methiocar Camamale pasticide Primary Comact Recreaton
Methomyl Carmamate pesticide Primary Coniact Recreation
Methoxychior Organochionne pestickle Primary Coniact Recreation
2-Mathyl-2-chiorophensl | Phenolic compound Aesinetics
}”Emyl-ﬁﬂwm'ﬁ'l:l Phenalle compound Agsihetics
;ﬁmﬁml Phanalic compound Assihelics
a-Mathyistyrene Aromatic hydrocaroon Agsinetics
Metoiachior Hemicioe Primary Comiact Recreation
Melrouzn Hemicioe Primary Comact Recreaton
MetEuirmn ‘Sufonylures herbicios Ecosystem InEgriy
Metsufuron-methyl Suonyiurea herbicide Primary Comiact Recreation
Mevinphos Organophosphate pesticide Primary Comiact Recreaton
Molnate Carmamate FEEtC de Jrr’la",' Caontact Recreation
Molyodenum Wetal Ecosysiem Integrity

Primary Contac Recrealon

Monochioraming

Disinfection by-product

Primary Contac Recreation

Monocrotophos Organophosphate pesticlde Primary Contact Recreaton
Naphiha Phenolic compound Aszihelics
Napnihalene Polycyclc aromatic hydrocaroon Ecosysiem integriy &
Aesthetics
Naphihol Phenolic compound Agsthetics
l'JEF-"KIIEITIHE Harolcida JF'T'B'}' Caontac Recreation
2-Maphtnol Phenolic comgpound Assthetics
Ecosysiem Integrity &
Hicke| Metal Aguaculture
Primary Contact Recreaton
Hitrain Herolclde Primary Contac Recreation
. Aguaculture
Nitrate (35 nifrate) Wutrient . _
nimary Contact Recreation
. Aguaculture
Hitrite [as nitrite) Hutrient Primary Cartac Recreaton
Hitroinenzens Aromatic solvent Agsthetics
Norfurazon Herolclde Primary Contact Recreation
Qo nia Assthetics
O, emulsifiabis Hydnocaroon Assthetics
nyzalln Herolclde Primary Contac Recreation

‘Qutboard el a5

Petndieum hydrocaron

Agsihetics

sxhaust
Cramyl Camamate pasticide Primary Contact Recreation
Aguaculturs Proguction

Paraquat Pestzie

i Primary Contact Recreaton
Parathion Qrganophosghons pesticide Primary Contact Recreation
Paraihion-metnyl Qrganophosphorus pesticide Primary Contact Recreation
Penulate Thiocarmamate pesticide Primary Contact Recreation

Pendimethalin

Herbicloe

Primary Contac! Recreation

Note: all paramesers mearared @ warer for guideline comparison unless sated oterwise

@ rot measred i water

& aleo mearaered 1 sedimen
& also mearared i seafbod
& also bivdogpoal indioaior
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............ s s memm mmmy mmemmeme
Parameter Description Relevant EQO{s)
ﬁisﬁéﬂﬁﬂmm':"&tﬂ Paiychiorinated Biphenyi Ecosystem Integrity
Ecosystam Imtegrty
Pentachiorophenol Phenoilc compound Primary Contact Recreaion
Agsthetics
Pemethrin Pyrethiold pesticide Primary Contact Recreaion
Aquacu e
oH Acidiyralkalinity parametar Primary Contact Recreation
Secondary Contact Recreation
=henanthreng Palycyclic ammalic hymmcarbon Ecosystem Imegrty &
Ecos) m |
Phanal Phenodlc compound Mﬁm gty
o-Phenyiphenol Phenollc compound Aesthetics
Phytoplariion (cel count Seafood for Human Cansumption
r 4 Blokgical Indicator Primary Contact Recreation

and |dentification)
Secondary Contact Recrealion

Plciaram Herbicide Primary Contact Recreation
Plperonyl butnuide Pesticide synengst Primary Contact Recreation
Pirmicarm Carbamate pesticide Primary Contact Recreation
Piimiphos-thyl Organathiophosphate pesticide Primary Contact Recreation
Pirmiphos-meshyl Orgarothilophosphate pestickde Primary Contact Recreation

Poiychiorinated biphenyls

Palychiornated Wphanyis

Seafood for Human Consumption & &
Aquacufure

@ noi medared (8 WOt

8 e mreened  sedimemn
8 mles wrearared i seafbod
& e Brodogroal indtoator

ARIA

Profendalos Organothiophosphate pesticine Primary Coniact Recreaion
Promecart Carbamate pesticide Primary Contact Recreaion
Propachiar Herbicide Primary Contact Recreaion
Prapanil Herbicide Primary Contact Recreaion
Propargite Peslicide Primary Contact Recreation
Propazing Herbicide Primary Contact Recreation
Proplconazoke Fungicide Primary Coniact Recreaion
Propyzamigs Herbicide Primary Contact Recreation
Pyrazophios Organothiophosphate pesticine Primary Coniact Recreaion
Byrang Patyeyclic aromabic hymrocarbaon Ecosystam Imtegrity &8
Pyridine Aromatic ydrocarban Assthetics
Pynocatechal Phenollc compound Agsthellcs
Pyrogalio Phenoilc compound Assthetics
Guinaline Puiycyclic anomatic: hydnocarban Agsthetics
o-Cuinone Reagent chemical Assthetics
Quiniozens Fungicide Primary Contact Recreation
Sallnity Chemical parameter ;T;ﬁn;mw
iﬁ“ﬁn“;:?ml BNy and | piogieal Indicatar Ecosystem Integrity @
Ecosgystem Integrity
saenium —— ﬁi:;fnm';-mman Consumgtion &6
Primary Coniact Recreaion
Selenium W Mitalioid Ecosystam Integry
Sedenium V1 Migtallioid Ecosystam Integrity
Ecosystam Integrity &
Siver Mietal Aguacuiure
Primary Coniact Recreation
Simazine Triazing herbiclde EagyEtzm IMEgry
Primary Contact Recreaion
Primary Coniact Recreation
Styrene (Vinylbenzene) Aromatic hydrocarbon .ﬁ.esmgbs
Wote: all parawesers mecnred e warer jor guideline compartson unless sated otherwise
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FAMEIERIELT ¥ F CFCY DROLG AW, LARTEER AR

Paramster Dascription Relevant E@O(s)
o Crganohiophaosphate o
Sulprafos pesicae nmary Contact Recreation
45T Fhencyacetic acid | Ecosysiem Int=grity
T hierbicide Primary Contact Recreaton
Crganomiophosphate Ecosysiem Integrity
Temephos
Ep pesidde Primary Contact Recreation
Temperaturs Ehysical parameter Ecosvsiem Inteqrity
Termacl Herbizide Primary Contact Recreation
Crganomiophosphate o
Teroufos Dectcide rmary Contact Recreation
Teroutryn Triazine herbicide Primary Contact Recreation
Telrachioroethene Chiorinated solvent Primary Contact Recreation
2,3,4,6-Tetrachiorophanal Phenolic compound Agsinetics
N Organoghosphate o
Tetrachioninghos Decficide rmary Contact Recreation

Themmpinlerant faecal

Bactarial Indicator

Seafood Tor Human Consumpbion

callforms

Thiobencarb Cabamate EE":':E Prmary Contac Recrealion

Thiometon Eg?;i'””mspram Primary Contact Recreation

Thiophanate Carbamate fungicide Primary Contac Recreation

Thiram Ca’baTalETLﬂgL’:ﬂE :lr"l"al',' Contac! Recreation
Ecosystem Intagrity

Taolwene Aromatic qma’h:ﬂ ar mary Contaci Recrealon
Aestnetics

Total avallabia ntwn [TﬁNI Muinant Aguaculiura

Total DOT

Organochionne pesticide

Ecosysiem Integrity 0@

Tatal PAHS

Paolycyclic aromatic
hydrocaron

Ecosysiem Integrity 0@

Total PCES

Polychionnated biohemyl

Ecosyvsiem Integrity &a

Taxls algas (idenifcation )

Elological Indigator

Feafood for Human Consumplon

Triadimafon Funglcde Primary Coniacl Recreabion
Tribatyitin Antifoulant Ecosysiem Integrity &
Tribartyltin xide Primary Contaci Recreation
Trichiarfon Paghcide Primary Contact Recreation
:::gﬁgacmlneryﬂe ichiaral Dnig Primary Contact Recreaton
Trichionacetc acid Chemizal reagent Primary Contaci Recreation
1,2,4-Trichiorberzene Aromatic solvent Ecosysiem Integrity
Trichiorobenzenes [1otal) Aromatic solvents Primary Contaci Recreation
2 3 4'-Trichisnoblpheny Polychiainated biohemnyl Ecosvsiem Inteqgrity

2,3, 5-Trichiorophenol Fhenolic compound Assthetics
. ’ . Primary Contact Recreation
2,4,6-Trichiorophenol Phenolic compound Apsthetics

Triclogyr Hesbicide Primary Comact REcreaton
Tefurain Hesbicide Primary Coniact Recreation
'Irg{';!me:rares (THME} | rraomenane Primary Coniact Recreation
2,4, 6-Trinitroghens Chemical reagent Aesihetics
. Ecosysiem Int=grity

Wanadium Medal An Hura
Vemaolate Carbamate hemicida Primary Comact Recreation

Geafood for Human Consumption 86
Viny! chlorioe =3z Primary Contact Recreaton

i Primary Comact Recreaton

Warer clarty Prysical parameser Aesthetics
m-, o~ p-Eylene Aromatic compaund Primary Contact Recreaton

Ecosysiem Intagrity &

Seaood for Human Consumgtion 046
Znc Iezal =

Aguaculture

Agzinatics

Noze: all paramesers measered i waser uniess idendficd widh &

& measured v sedisen?
& measured (7 seqiood
& biadogion! mdicarr

s
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Ecological Objective 1. Biological Diversity

Ecological Objective

Operational Objectives

Indicators

Biological diversity is

maintained or
enhanced. The quality
and occurrence of
coastal and marine
habitats and the
distribution and
abundance of coastal
and marine species are
in line with prevailing
physiographic,
hydrographic,
geographic and climatic
conditions.

1.1 Species distribution is
maintained

1.1.1 Distributional range change

1.1.2 Area covered by the species (for sessile/benthic species)

1.2 Population size of selected
species is maintained

1.2.1 Population abundance

1.2.2 Population density

1.3. Population condition of
selected species is maintained

1.3.1 Population demographic characteristics (2.g. body size or
age class structure, sex ratio, fecundity rates, survival/ mortality
rates)

1.4 Key coastal and marine
habitats are not being lost

1.4.1 Potential / observad distributional range of cartain coastal
and marine habitats listed under SPA protocol

1.4.2 Distributional pattern of certain coastal and marine
habitats listed under SPA protocol

1.4.3 Condition of the habitat-defining species and communities

Ecological Objective 2: Non-indigenous species

Ecological Objective

Operational Objectives

Indicators

Non-indigenous species

introduced by human
activities are, to the
maximum extent possible,
at levels that do not
adversely alter the

2.1 Non-indigenous species
introductions are minimized
to the maximum extent
possible

2.1.1. Spatial distribution, origin and population status
(established vs. vagrant) of non-indigenous species

2.1.2 Trends in the abundance of introduced species, notably in
risk areas

2.2, The impact of particularly
invasive species on

2.2.1 Ecosystem impacts of particularly invasive species
2.2.2 Ratio between non-indigenous invasive species and native

ecosystem ecosystems is limited species in some well studied taxonomic groups
Ecological Objective 3: Commercially exploited fish
Ecological Objective Operational Objectives Indicators

Populations of selected
commercially exploited
fish and shellfish are
within biologically safe
limits, exhibiting a
population age and size
distribution that is
indicative of a healthy
stock

biclogically safe limits

3.1 Level of pressure by known
commercial fisherias is kept within

3.1.1 Total catch by operational unit

3.1.2 Total effort by operational unit

3.1.3 Catch per unit effort (CPUE) by fishery
3.1.4 Ratio between catch and biomass index
{hereinafter catch/biomass ratio).

3.1.5 Fishing mortality

stocks is maintained

3.2 The reproductive capacity of

3.2.1 Age structure determination {where feasible)
[3.2.2 Spawning Stock Biomass (S5B)]

YV
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Ecological Objective 4: Food webs

Ecological Objective

Operational Objectives

Indicators

Alterations to
components of marine
food webs caused by
resource extraction or
human-induced
environmental changes

4.1 Ecosystem dynamics across all
trophic levels are maintainad at levels
capable of ensuring long -term

abundance of the species and the
retention of their full reproductive

capacity

4.1.1 Production per unit biomass estimates for
selected trophic groups and key species, for use in
models pradicting enargy flows in food webs

do not have long-term
adverse effects on food
web dynamics and
related viability

4.2 Normal proportion and abundances
of selectad species at all trophic levels
of the food web are maintained

4.2.1 Propartion of top predators by weight in the
food webs

4.2.2 Trends in proportion or abundance of habitat-
defining groups 4.2.3 Trends in proportion or
abundance of taxa with fast turnover rates

4.2.3 Trends in proportion or abundance of taxa with
fast turnover rates

Ecological Objective 5: Eutrophication

Ecological Objective

Operational Objectives

Indicators

Human-induced
eutrophication js

5.1 Human introduction of
nutrients in the marine

5.1.1 Concentration of key nutrients in the water column

environment is not conducive to
eutrophication

5.1.2 Nutrient ratios (silica, nitrogen and phosphorus), where
appropriate

prevented, especially
adverse effects thereof,
such as losses in
biodiversity, ecosystem
degradation, harmful

5.2 Direct effects of nutrient

5.2.1 Chlorophyll-a concentration in the water column

over-anrichment are minimized

5.2.2 Water transparency where relevant

5.2.3 Number and location of major svents of nuisance/toxic
algal blooms causad by human activities

algal blooms and oxygen
deficiency in bottom
waters.

5.3 Indirect effects of nutrient
over- enrichment are minimized

5.3.1 Dissolved oxygen near the bottom, i.e. changes due to
increased organic matter decompeosition, and size of the area
concerned*®

Ecological Objective 6: Sea-floor integrity

Ecological Objective

Operational Objectives

Indicators

Sea-floor integrity is
maintained, especially in
priority benthic habitats

6.1 Extent of physical damage to
the substrate is kept within
acceptable limits

6.1.1 Distribution of bottom impacting activities anchoring

6.1.2 Area of the substrate affected by physical alteration due
to the different activities

6.2 Impact of benthic
disturbance in key benthic
habitats is minimized

6.2.1 Impact of bottom impacting activities12 in priority
benthic habitats

6.2.2 Change in distribution and abundance of indicator
species in priority habitats

YA
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Ecological Objective 7: Hydrographic conditions

Ecological Objective

Operational Objectives

Indicators

Alteration of
hydrographic
conditions does
not adversely
affect marine
ecosystems.

7.1 1Impacts to the marine and
coastal ecosystemn induced by climate
variability and/or climate change are
minimized

7.1.1 Large scale changes in circulation patterns, temperature, pH,
and salinity distribution

7.1.2 Long term changes in sea level

7.2 Alterations due to permanent
constructions on the coast and
watersheds, marine installations and
seafloor anchored structures are
minimized

7.2.1. Impact on the circulation caused by the presence of
structuras

7.2.2 Location and extent of the habitats impacted directly by the
alterations and/or the circulation changes induced by them:
footprints of impacting structures

7.2.3 Trends in sediment delivery, 2specially in major deltaic

Systems

7.2.4 Extent of area affected by coastal erosion due to sediment
supply alterations

7.3 Impacts of alterations due to
changes in freshwatar flow from
watersheds, seawater inundation and
coastal freatic intrusion, brine input
from desalination plants and
seawater intake and outlet are
minimized

7.3.1. Trends in fresh water volume delivered to salt marshes,
lagoons, estuaries, and deltas; desalinisation brines in the coastal
zong

7.3.2. Location and extent of the habitats impacted by changas in
the circulation and the salinity induced by the alterations

7.3.3 Changes in key species distribution due to the affects of
seawater intake and outlet

Ecological Objective 8: Coastal Ecosystems

Ecological Objective

Operational Objectives

Indicators

The natural

areas are
maintained and

preserved

dynamics of coastal

coastal ecosystems
and landscapes are

8.1 The natural

8.1.1. Areal extent of coastal erosion and coastline instability

dynamic nature of

8.1.2 Changes in sediment dynamics along the coastline

coastlines is respected
and coastal areas are in
good condition

8.1.3 Areal extent of sandy areas subject to physical
disturbancel!l

8.1.4 Length of coastline subject to physical disturbance due to
the influence of manmade structures

8.2 Integrity and

8.2.1 Change of land-uselzl

diversity of coastal
ecosystems, landscapes

8.2.2 Change of landscape types

and their
geomorphology are
preserved

8.2.3 Share of non-fragmented coastal habitats

YA
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Ecological Objective 9

: Contaminants

Ecological Objective | Operational Objectives

Indicators

9.1 Concentration of priority
contaminants is kept within acceptable

Contaminants
limits and does not increase

cause no

9.1.1 Concentration of key harmful contaminants in biota,
sediment or water

significant impact
on coastal and

9.2 Effects of released contaminants
are minimized

9.2.1 Level of pollution effects of key contaminants where
a cause and effect relationship has been establishad

marine
ecosystemns and
human health

9.3 Acute pollution events are
prevented and their impacts are
minimized

9.3.1 Occurrence, origin (where possible), extent of
significant acute pollution events (e.g. slicks from oil, ail
products and hazardous substances) and their impact on
biota affected by this pollution

9.4 Levels of known harmful
contaminants in major types of
seafood do not exceed established
standards

9.4.1 Actual levels of contaminants that have been
detected and number of contaminants which have
exceeded maximum regulatory levels in commonly
consumed seafoodZ

9.4.2 Frequency that regulatory levels of contaminants are
exceeded

9.5 Water quality in bathing waters and
other recreational areas does not
undermine human health

9.5.1 Percentage of intestinal enterococci concentration
measurements within established standards

9.5.2 Occurrence of Harmful Algal Blooms within bathing
and recreational areas

Ecological Objective 10: Litter

Ecological Objective Operational Objectives

Indicators

10.1 The impacts related to
properties and quantities of
marine litter in the marine and

Marine and coastal
litter do not adversely
affect coastal and

10.1.1 Trends in the amount of litter washed ashore and/or
depaosited on coastlines, including analysis of its composition,
spatial distribution and, where possible, source

coastal environment are
minimized

marine environmentlil

10.1.2 Trends in amounts of litter in the water column,
including microplastics, and on the seafloor

10.2 Impacts of litter on
marine life are controllad to
the maximum extent
practicable

10.2.1 Trends in the amount of litter ingested by or entangling
marine organisms, especially mammals, marine birds and
turtlestl

Ecological Objective 11: Energy and noise

Ecological Objective Operational Objectives

Indicators

Noise from human 11.1 Energy inputs into the
activities cause no
significant impact on
marine and coastal

ecosystems

minimized

marine environment, especially
noise from human activities is

11.1.1 Proportion of days and geographical distribution
where loud, low and mid-frequency impulsive sounds
exceed levels that are likely to antail significant impact on
marine animals

11.1.2 Trends in continuous low frequency sounds with the
use of models as appropriate

Yo-
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TABLE la. Environmental quality criteria for protecting the marine ecosystem from the effects of toxicants in marine waters and
sediment pore waters (relevant foomotes and Guidance notes should also be read)

Environmental Quality Guidelines* Environmental Quality Standard*
High protection Moderate protection
A The 95%ile of the sample concenimations from the area of Narrative Narrative
concern (either from one sampling ron or all samples over
m’i‘“?ﬁﬁﬁﬁ;‘m- or t’mcmta 5@3;52! OVET a0 el Bisavailable meazures Bioavailable measores
agreed per time]) should not exc envirenms
quality guidelina vale, A, The 95%ile of the bioavailsble A The 95%ile of the bioavailable
. . contaminant concentration in the test contaminant concentration in the test
'Where there are mixnmes of soxicants, TTM should not samples should not exceed the samples should not exceed the
EH_EF-'Ed 1 gﬂ' the ff\“-ﬂ of concern using the total toxicity of environmental quality puideline valse; environmental quality guideline vahe;
mixiures formmla®.
Chemical Hizh  Moderate Low |and and
W(:"“j;_‘;“ 1";:‘;_“]“ FE:";_‘;“ B. TTM should not exceed 1 for chemical | B. TTM should not exceed 1 for chemical
2 £ £ mixmres using median bioavailable mixtures nsing medizn bisavailabls
METALS and contaminamnt concantrations from the contaminant concentrations Som the
METALLOIDS ares of concem (either from one area of concern (either from one
Cadminm ® o7 145 364 sampling nn or all samples over an sampling mm or all samples over an
- sum TIT ‘Jl"l-l- 40 agreed period of time, or from 2 single agreed period of tme, or from a single
c B—— ;4 10° site over an agreed peried of time) and site over an agreed period of time) and
Cobalt 1' 14 environmental quality guidelines in the environmentsl quality guidelinas in the
C'D . 13 it total toxicity of mixtures formula”. total texicity of mixfures formmla”
Lead 44 6.6° _
Mercury (Inorganic) B 0l 07°¢ 14% Indirect biological measures Indirect biological measures
i T el R
?&?LE] 1 2 it‘f C. Using direct toxicity assessment C. Using direct toxicity assessment
Tributyltin (a5 pg/L Sm) i.‘.l.mdf' o'uqf_ (DTA) procedures on ambient waters (DTA) procadures on ambisnt waters
1Ty HE 100 i there should not be a stasistically there showld not be 3 staristically
15¢ 23C significant effact (P < 0.05) on lathal significan: effect (P = 0.05) on lethal
- = or sublethal chronic endpoints for any acute endpoints, or of greater than
MNON-METALLIC species, comparad to the 50% on sublethal chronic endpoints,
TNOBRGANICS reference /control water for any species, compared to the
Ammonia ©F o10 1200 D. TUsing direct toxicity assessment reference/control water.
Cyanide ¥ 4 7 {DTA) procedures on an efflnent Dr. Using direct toxicity assessment
discharge: (DTA) procedures on an effluent
ORGAMNICS discharge:

A
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Denzens 500 - o00 " - the dilntion of effluent at the discharga:
Maphthalene 5o o houndary of a high protection zone L
Pemachlorophenal® 1 EE 55% should be protective of st least 959, | - Loe diution of effluent af fhe
; . boundary of a moderate protection zone
Fhenol 00 320 of species calculated using the should be protective of at least 80% of
1,2 4-trichlorobenzena®™ 20 140 240 statistical dismibution methodolosy - P - L
on the rasults of DTA using species calculated using the statistical
CORGANOCHLORINE sublathal chronic endpoints on 5 d.lsmhunnl}meﬂmdulugy on L'he Tesults
PESTICIDES X L . of DTA using sublethal chromic
species (minimum 4 taxonomic endpoints on 5 jes (mini 4
Endosulfan * 0.005 0.02 005" EToups); 5 SP‘;Q
Endrin® 0004 001 0.02 - FRAIE ErOUpS)
o2 or
Séﬁ.['a‘ggPEEOSPHmLs - if only 3 species (Fom 3. ts_'_.mcmic - ifonly3 spz_acie's (fmm_i ta_lxmnmil:
groups) are tested, the dilution of zroups) are available, the dilution of
Chlorpyrifos 0,009 o004t 03* affluent {as % effluent) ar the effluent (as % effluent) ar the inner
Temeplmsr’ 0.05 04 EX boundary of a high protection zone boundary of a moderate protection zone
OLL SPILL should be greater than that should be zreater than that represented
DISPERSANTS represented by the lowest chronic by the lowest chronic MOEC (ie. the
NOEC (ie. the NOEC for the most WOEC for the most sensitive spacies)
Corexit 0527 1100 2200 sensitive species) divided by a divided by a safety factor of 2.
OTHER. CHEMICALS - * * safety factor of 10.
Drirect biological'ecological
Direct biological'ecological measures measures
E. No significant” change in any E. The median of the distribution of
biclegical or ecological indicator measurements for any biclogical or
beyond namral variation that can be ecological indicator should be within
demonstrably linked to a comtaminant. the 10° and 90" percentile of the
F. Where TBT concentrations excesd the nemal range messured 3t suble
guideline the incidence of imposex in !
Thais erbita should be < 5%. F. Where TBT concenirations exceed the
G. The median fissue concenraton of ﬁmﬁ mﬂ] dmcme.:lil'mosex "
chemicals that can adversely =
bicacommmulate or biomagnify shonld & Mo loss of species or types of
not exceed the 20° percentila of tissne BCOSYITEM Procesies.
concenfrations from a swiable
reference site.
- EQG and EQS may be applied to an individual site or to a broader area of concem.

A

Refer to Low relisbility values in Table 2c and the WWQMS Report MNo.4 (ANZECC & ARMCANZ 20040). For chemicals not listed in tables 2a or 2c, guideline

trigzer valnes from ANZECC & ARMCANE (2000) should be applied as follows: the recommended combination of 99% or 95% values (slizhtly disnurbed systems)
fior high ecological protection EQG; 0% values for moderate ecological protection EQG; and 80% vahes for low ecological protection EQG. Low ecological
protection EQG only provided for chemicals identified as potential bicacoummulators ar bioconcentrators.

Chemical for which possible bioaco lati

and bi

Walne may not protect key test species fom acwte and chronic tordcity (see ANZECC & ARMCANEZ 2000).
ification effects should be considered (log), Eow valnes =4 and <T).

Total ammonia as [INH-IJ] at pH 8.

Valne may not protect key test species from chronic toxicity (see ANZECC & ARMCANE 2000).

Ses section 8.3.7 of ANZECC & ARMCANZ (2000) for a demiled discussion on how diferent envirommentsl factors will affect toxicity of the chemical.

LG

Cyanide as un-ienised HCN measured as [CN].

TTM (total taxdicity of the mixmre) = Z(Ci/ EQG)

where Ci is the concentration of the “i’th component in the mixture sand EQ( is the gnideline for that component. If TTM exceeds 1, the mixmre has exceeded the
water quality guideline. ANFECC & ARMCANE (2000) only recommends use of this formmula on mixtares with up to § contaminants of concem unsl further
scientific stady confirms its relevance to more complex mixtures. The TTM should be analysed for each sampling occasion, and then the median TTM of all
sampling occasions compared against the guideline. The effect of different contaminants oa biota can be sypergistic, antagonistic as well as additive depending on a8
mumber of factors, including the species being tested. The use of DTA is recommended for toxicant mixtures of greater than § components or of uncertsin mixire
effects. Where the effect of the different contaminants on each other is unknown, and DTA is not a viable alternative, the assumption that all contaminants have
addigve toxicity is accepiable.

Significant means at the level of detection determined by the effects size and statistical decision criteria agreed by the relevant stakeholders on a case-by-case basis.
This provides flexibility for stakeholders to account for the wide range in namral varisbility between different biolegical indicators and to determine a level of
detecdon that is ecologically meaningful.

Yay
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TABLE 3. Environmental quality criteria for protecting the marine ecosystem from the effects of toxicants in sediments (relevant
foomoies and Guidance notes should also be read)

Environmental Quality Guideline Environmental Quality Standard
High protection Moderate protection
A Median sediment total contaminant concentration® Bioavailable measures Bioavailable measures
from 2 gefined sampling area shold not exceed the | , 1y sneen of binavailable metal or A. The median bioavailable metzl or metalloid
environmental quality guideline valoe for high, - ) - . .G - .
i and low ecological p tiom areas metalloid concentrations  (eg. dilute acid concentrations  (eg dilute acid extractable
B ) T exmactable metals, SEM/AVS analysis ™) metals, SEM/AVS analysis ™) from the
- chml contaminant ENIEEEIIIE‘I:LG.D &t individual s.ample from the defined sampling area should not defined sampling area should not excesd
sites should not exceed the environmental quality exceed the EQG. the EQG
zuideline re-sampling rigger (if 50, 2 new sampling o : ar :
area should be defined to assess the extent of E. Themedisn bioavailsble concentmation for  B. The 40%ile of bicavailable concentrations
contAminanon). non-metallic contaminants © (eg. OC for non-meallic contaminants ” (ez. OC
normalization ) from the defined sampling nomalisation) from the defined sampling

Chemical Value Ee-sampling area should not exceed the EQG. area should not exceed the EQG.

{(hi; trigger

m‘:ﬁ:m[e 28 Porewater measure Porewater measure

and lowt C. The 95%ile of bioavailsble contaminant C. The #5%ile of bieavailable contaminant

pmtemion} Concenrations in porewater samples from concentrations in porewsater samples Som
- the defined sampling area should not the defined sampling area should not

METALS and METALLOIDS © (mg/kg dry wt) exceed high profection water quality excead moderate protection water quality

Antimomy 2 I ruideline values (Table 2a of EQC guideline values (Table 2a of EQC

) i - Reference document). Reference document).

Anenic 20 70 = ) : )

C'admm' 15 10 Indirect biological measures

Chromium 30 370 Indirect biclogical measures

Copper 65 270 D. Sedimen: toeicity tests shonld not result in

Lead 50 220 D. Sediment toxicity tests should not result in a statistically significant effect (P < 0L05)

Mercury 015 1 a statistically significant effect (P < 0.05) on lethal acute endpoints, or of greates than

Micksl 21 52 on sublethal chronic or lethal acute 50% on sublethal chronic endpoints for any

Silver 1 37 endpoints for any species, compared to a species, compared to 3 matched reference

Zinc 200 410 matched reference sediment. sediment.

ORGANOMETALLICS

Tributyld Spkgdrywt) 3 T0

rurylin (g Soke do “1}_ Direct biologicallecological measures Direct biologicaliecological measures
Ny . —

ORGANICS (ug'ke dry wi E Mo siznificant’ change in soy biological o E.  The median of the dismibution of
Acensphthens 16 500 ecological indicator beyond namral measuremeants for any bislogical or
Acenzphthalens 44 540 variation that can be demonstrably linked to ecological indicator shonld be within the
Anthracene ® 25 1100 3 contaminant; 20" and 20 percentile of the natursl ranze
Fluorens 12 540 F. Where TET concenmations excesd the measured at suitable reference sites;
Maphthalene 160 2100 euideline the incidence of imposex in Ihais
Phenanthrens © 240 1500 orbita should be < 5%. F. Where TBT concentrations excead the
Low Molecular Weight 552 3160 gudeline the ncideace of mposex w Thair
PAHs & F G. The medizn tssue concentration of arbita should be = 10%;
Benzo(sjanthracene 261 1600 chemicals that can adversely bioaccumulate
Benzo(z)pyrens © 230 1600 of biomaznify thould not exceed the 80" &, no loss of species or types of ecosysem
Dibenz.u{a;h;]anﬂ:ml:en.e 3 260 percentile of tissue concenirations from a PrOCEesses.

Chrysene 384 2800 suitable reference site.

Fluoranthene © 600 5100

PyTene 665 2600

High Molecular Weizht 1700 2600

P B.F

Total PAH: ® 4000 45000

Total DDT ® 16 44

pp-DDE ® 232 27

o.p’-+pp-DDD 2 20

Chlordzue ® 05 6

Dieldrin ® 0.02 8

Endrin ® 0.02 2

Lindsme 0.32 1

Total PCBs ® 23 180’

- Contaminant concentrations in sediments should be reported as dry weight For initizl assessment of sediment metal concentrations against the EQG a smong acid
digestion (eg. nitric acid'perchloric acid mixture) should be used

A Environmental quality guidelines may be used in low ecological protection areas, but only for substances that adversely bicacommulate or biomagnify.

B Substances that may adversely bioacoumulate or biomagnify (Log,, Kow values =4 and =7}

C EQM> have not been developed for aluminivm, mangsnese and titenivm at this ime because they are generally considered to have low toxicity in marine sediments. In

addition there was insufficient data availsble to develop EQG for cobalt, molyvbdemmm, selenium snd vanadivm Management of these contaminants should be

through cooperative approaches involving the regulating awthorities and the orzanisations that are significant sources of these contaminants.

D Mormalised to 1% organic carbon;

E There was insufficient data available to develop EQG for benzens, phenol and totz]l petrolenm hydrocarbons. Management of thess contaminants should be through

cooperative approaches involving the regulating authorities and the erganisations that are significant sources of these contaminants.

A




i slolyo g oo (oS il polo plS 4y 9 g anfllo

Table 3 Continued.

F Low molecular weight PAHs are the sum of concentrations of acenaphthene, acenaphthalens anthracens, flnorens, naphthalene and phenanthrens; High molecular
weight PAH: are the sum of concenrarions of benzo(z)enthracens, benzo(z)pyrens, chrysens, dibenzo{a hjanthracens, flucranthens and pyrens.

G See NWQME Feport o4 Australisn and New Zesland Guidelines for Fresh and Marine Wiater Quality (ANZECC & ARMCANZ 2000).

H SEM/AVE analyszis appropriste for divalent transition metals that react with sulphide to form insolable precipitates such as Cd, Cun, bz, Ni, Pl and Fn.

I Sigmificant means at the level of detection determined by the effects size and swatistical decision criteria agreed by the relevant stakeholders on a case-by-case basis.
This provides flexibility for stakeholders to account for the wide range in namral varisbility berween different biologzical indicators and to determine a level of
detection thar is ecologically meaningful.

T The EQG re-sampling migger for toral PCE has been taken from WA Deparment of Environmental Protection Report 17 Southern Memopolizan Coastal Warers
Study (190]-1904).

Yoy
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Environmental Quality Guidelines”

Environmental Quality Standard”

High protection

Narrative

Moderate protection

Narrative

A. The 85th percentile of the sample
concenfrations from a single site or a defined
area (either from one sampling run or all
samples over an agreed period of time) should
not exceed the environmental quality guideline
value.

B. Where there are mixtures of toxicants, TTM at
a single site or for a defined area (either from
one sampling run or all samples over an agreed
period of time) should not exceed 1 using the
total toxcity of mixtures formula®.

Chemical High Moderate Low

protection protection protection
(L) (ugll)  (ugll)

Metals and

Metaloids

Cadmium B 07 14 Jga

Chromium [l 1.7 49

Chromium VI 44 20¢

Cobalt 1 14

Copper 03 3c

Lead 22 66

Mercury 0.1 07°c 14¢

(inorganic) &

Nickel 7 200%

Silver 08 18

Tributyltin (as 00004  0.02¢

Hagil Sn)

Vanadium 50 160

Zinc 7e 23¢

Non-Metallic

Inorganics

Ammonia =& 500 1200

Cyanide 2 7

Organics

Benzene 500¢ Q00

MNaphthalene s0¢ g0¢

Pentachlo- " 33 HoA

rophenol®

Bioavailable measures

A. The 95th percentile of the bioa-

vailable contaminant concentra-
tion in the test samples should
not exceed the environmental
quality guideline value;

and

B. TTM should not exceed 1 for

chemical mixtures using median
bicavailable contaminant con-
cenirations from a single site or
a defined area (either from one
sampling run or all samples over
an agreed period of time) and
relevant environmental quality
quidelines in the total toxicity of
mixtures formula®.

Bioavailable measures

A. The 95th percentile of the bioa-

vailable confaminant concentra-
fion in the test samples should
not exceed the environmental
quality guideline value;

and

. TTM should not exceed 1 for

chemical mixtures using median
bioavailable contaminant con-
centrations from a single site or
a defined area (either from one
sampling run or all samples over
an agreed period of time) and
relevant environmental quality
guidelines in the fotal toxicity of
mixtures formula®.

Indirect biclogical measures

C. Using direct toxicity assessment

(DTA) procedures on ambient
waters there should not be a
statistically significant  effect
(P < 0.09) on lethal acute or
sublethal chronic endpoints for
any species, compared to the
reference/control water.

. Using direct toxicity assessment

(DTA) procedures on an effluent
discharge:

the dilution of effluent at the
boundary of a high protection
zone should be protective of at
least 99% of species calculated
using the stafistical distribution
methodaology on the results of
DTA using sublethal chronic
endpoints on 5 species (mini-
mum 4 taxonomic groups);

Yoh

Indirect biclogical measures

C. Using direct toxicity assessment

(DTA) procedures on ambient
waters there should not be a
statistically significant effect
(P < 0.05) on lethal acute end-
points, or of greater than 50%
on sublethal chronic endpoints,
for any species, compared fo
the referencelcontrol water.

. Using direct toxicity assessment

(DTA) procedures on an effluent
discharge:

the diluion of effluent at the
boundary of a moderate pro-
fection zone should be protec-
five of at least 90% of species
calculated using the stafistical
distribution methodology on the
results of DTA using sublethal
chronic endpoints on 5 species
(minimum 4 taxonomic groups);
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Envirenmental Quality Guidelines™

Environmental Quality Standard”

Chemical High  Moderate  Low High protection Moderate protection
protection protection protection , .
(Hg/L) (Hg/lL) (gL) Narrative Narrative
Organo- or or
':hlc'f"je if only 3 species (from 3 taxo- if only 3 species (from 3
Pesticides nomic groups) are tested, taxonomic groups) are available,
Endosulfan®  0.005 0.02 0.054 the dilution of effluent (as % | the dilution of effluent (as %
_ effluent) at the boundary of a| effluent) at the inner boundary
Endrin® 0.004 0.01 0.02 high protection zone should be| of a moderate protection zone
Organo- greater than that represented by|  should be greater than that
phosphorus the lowest chronic No Observed |  represented by the lowest
Pesticides Effect Concentration (NOEG)| chronic NOEC (ie. the NOEC
{ie. the NOEC for the most| for the most sensitive species)
Chiorpyrifos ®  0.0005  0.04% 0.3* sensifive species) divided by a|  divided by a safety factor of 2.
Temephos® 00004 04 36 safety factor of 10.
il Spill ) L .
Dispersants Direct biologicallecological Direct biological/ecological
measures measures
Corexit 9527 230 2200 - . ) L
. No significant® change in any|E. The median of the distribution
Other # = # biclogical or ecological indicator|  of measurements for  any
Chemicals beyond natural varation that| biological or ecological indicator

. The median

can be demonsfrably linked to a
contaminant.

. Where TBT concenfrations

exceed the guideline the
incidence of imposex in Thais
orbita should be < 5%.

tissue concen-
tration of chemicals that can
adversely bioaccumulate or
biomagnify should not exceed
the 80th percentile of tissue
concentrations from a suitable
reference site.

. Where

should be within the 10th and
80th percentile of the natural
range measured at suitable
reference sites;

TBT concentrations
exceed the guideline the
incidence of imposex in Thais
orbita should be < 10%.

. No loss of species or types of

ecosystem processes.

Yor
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Map 2: Cape Lambert to Port Hedland ‘ mw::mum
et i o

[ Levelk aF Bealogieal Protection U Limieof stk consl wees Drodgod Chosnel ||| Regicaally signi , - i Py @
‘- Mudrue ke Salt Works A Coasnl Infrestructure mangrove arces (EPA, 2001) a8 per Tndicative Pl T — T — “1
| e - e Drodge Spoil Darp Ares. (CALM, 205) iy e Lo bo)

Pilbara Coastal Water Quality Consultation Outcomes |
Recommendations to EPA (March 2006)
Map 3: Cape Preston to Cape Lambert

i@
e

QUALITY ORJEC AND
LEVELS OF ECOLOGICAL PROTECTION (LEPS)
Koy Heakts e PO e i v ba e kevele o

whese ek (nede e cobor code)

Fahae poenstion | NSSRE i SIS
reflecting v aEcn sEosce e cemeanny
expectsons for sach
St/ b - the EXQOu for hewe valves spply everywhere (c 5. weaer
ek iy s e swiraring und Gbing) ‘

S Limix of suis coxsal wakers Drodged Chasoc! 111 Reghoaall = e 20 @ |
Salt Works A Coasul 20 Jodetbe Tha iskernaon ce tha mas strukd rat Se rebet A ‘“: .
o Wy of considension for Management Phan (CALM, 2005) g o mavepuired perpcees g il

Dol e Dew o mowingreserve (CALM, 1904) e Pt =



i slolyo 9 o louw (S il polo plBS (41 9 g anfllo

* Pilbara Coastal Water Quality Consultation Outcomes || ™Sostas vy orcrivis o) wo
Recommendations to EPA (March 2006) i e

. | Fetw
‘Map 4: Barrow - Montebello Islands | ‘ g o i
[ Tom™ " iy e ot S i |
L o oo S

At
PO
M,

o r— —. . Fhe umarmnmualmi Worthy of foe 0 5 0 15 20 km
Levels of Ecological Protection Salt Wocks maring seserve (CALM, 1994) e
B Maximem B Modemite ng:nd A ~ Marie Comsarvation Reserve . upentoramagetined purpcses o
High . Low ~N Cnnlhmmm 6 :l' —
1 no0e il Ty
i mangrove ancs (FPA. 2001) W M e

Al



i slolyo g oo (oS il polo plS 4y 9 g anfllo

Pilbara Coastal Water Quality Consultation Outcomes
Recommendations to EPA (March 2006)
Map 5: Ashburton River to Cape Preston
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Pilbara Coastal Water Quality Consultation Outcomes
Recommendations to EPA (March 2006)
Map 11: Exmouth
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Al Asian countries

Parameters Units China Japan Alalaysia Singapore
Ecosystem Recreational Agquaculture Ecosystem Recreational | Aguaculiure Ecosystem Recreational Aguaculture | Mariculture
1 Nutrients namative
2 Inorganic N uzL 200 - 500 150 - 1,000° 10,000 * 400 %, 7000 400° 60"
3 Total Nitrogen ugl 2007 3007 600"
4 Total Phosphorus | p=L 15-45° 20 - 50 1¢ 207 307 50° 200 100 15"
5 Chlorephyll a ugL 50
6 Aesthetic narrative odour | taste”
7 Dangerous subst. | namative
] Settleable narrative il ? pil ? mil ? floatmg/debns"
material
9 Suspended solids | mg/T 10-150° 10° 257 507 150" +10% *
10 | Dissolved oxygen | mzL -6 i-5 i-5 =17.52 =175 =5 5-7°F 35" 4
11 | Turbidity NTU °r
12 | Colour mg TP nil 25 nil Transparent 150 B4
° m
13 Lizht penetration | Secchr 05-12 05-1
(m)
14 | pH 6588 6.5-835 T-835 780-83 78-83 78-83 56— 57 5-ar
15 | Sahmity
16 | Temperature “C 147 247 +2F +2
17 Silica ugl -50,000
18 | Arsenic (total) ngl 20 - 50 50 10 100 30 400
18a | A=III ugL
186 | A=V ugl
19 | Cadmium ugL 1-10 5 10 100 10 10 10
20 | Chrommm (total) | pg@ 50 =500 100 500
2a [ CrID ugL 2500
20b [ Cr VI ugL 550 50 50 1400 50
21 | Copper ugL 550 10-100 10 100 1000 8
22 [Lead ugL 1-50 50 10 100 50 20 835
23 | Mercury (total) ugL 0.05-05 0.5 0.5 1 1 4 0.16
23a | Mercwry organic | pug/@ 0"
24 | Mickel ugL 3-50 50100 30 10 30 %00
25 | Salver ugL 50 02
26 | Zinc ugL 20— 500 100 - 1000 100 5.000 400
27 | Phenol ugL 3-50 5100 ] 107 120

Y54
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Parameters Units China Japan Alalaysia Singapore
Ecosystem | Recreational | Maricultur | Ecosystem | Recreation | Aquaculture | Ecosyste FRecreational | Aquacultur | Maricultur
e al m e e
27a | Phenohes pgl 0% 120
28 PAHs (total)} pugl
28a | PAHs as pel 0.0025"
specified
29 | Tubutyltin (TET) | pg/@ 10"
293 | TBT as 5o pgl
30 | PCBs ugL 0" 0.1¥ &F
31 | DDT ugL 005-0.1 1 o.1F ¥
32 Dhoxins ugl
33 Hexachlorobenze | uz@ ar aF
ne (HCE)
34 | Ammonia-totzl | pg/l 300" 300°F a00" 70
as N
34z | Ammonia - ugL 50
umonised as WHs
34b | Ammoma — pgl 20 20— 200 20
unionised as N
35 | Cyanide pg/L 5-200 5 10 20 &0 7
36 Sulphide (total) ugL 20250 200 30"
37 Surfactants ugL 10-30 200
38 | Oul & grease pg/L mil - nil * mil * ml" 407,000 ¢ mil" 140
39 | Total Petroleum ng/L 50 — 500 50 10 -100
Hydrocarbons
40 | Chlonne — total ug/L 200,000
residual
41 Chlonnation pgl
byproducts
42 | Escherichia coli | <fu/100 1,000 1,000 70, (30 - 1,000 400 - 1,000 704" 100° 5,000%° 50,000 F
mlL 5009
43 | Enterococci cfu/100 2007
mL
44 | Faecal cfu/100
streptococct mlL
45 Clostridium cfu/100
perfringens mlL
46 | Faecal coliforms | efu/100 200 200 14 400 *F 5,000
mlL
a: N0, only J- total coliforms r: sulphur

V-
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b: reacave phosphorous

c: yellow phosphorous

d: oil, feam or other floating substance

e above level in namral ambient

f: range of vanation above monthly average of last 10 years
z: volatile phenols

h: benzo[ajpyrene

i- for temperatares sbove 200C and pH:=8

k: MO, and MO,

I: anmmal averages, applicable only where marine
phytoplankton blooms may ocour

m: bathing beaches

n: not detectable

o for the fishery class I to cultivate oyster to be eaten raw

p- proposed stamdard

q: TCU units

YY)

52 Class IT waters, from nil fo 40 pg'l mineral or nil to
7,000 pz/'L emulsified edible

- maximuom 20,000 cfo

w. Ny only

v: Coastal; 45 pg/L for estuarine

w: listed as mz/L — assumed to be an emwor

x: 10% max increase over seasonal average

v: See Secdom 3.1 4 for Recreational WG fipure

z: “Aquatic life protection for the ASEAN Fegion”



58 slolyo 5 Jolow A inly ol pl 19 g adliao

A2 Australia and New Zealand

Parameters Umits Australia Western Aunstralia
Ecosvstem | Recreation | Aguaculture Conzumption | Ecesvstem Recreation | Agquaculture | Consumption

1 Nufrients narrative
2 Inorgame W [NH3+N0x] ugL
3 Total Mitrogen ugl 100 - 230°
4 Total Phosphorus ugl 10— 40°
5 Chlorophyll a ugL 05-15 08
& Aesthetic narrafive 3 3
7 Dangercus substances namrative f f
8 Settleable material narrative 2 3
g Suspended solids mgL 2 10 g
10 Dissolved oxygen (DO) %% saturation 0% B0% s* 9% 5
11 Turbidity NTU 0.5-20 e 3
12 Colour mg'L Pt-Co 2 3040 1
13 Light penefration 2 0s k
14 [pH 80-85 6.5-835 69 £0.2% 5.0-9.0 6-9
15 Sahmity 33,000 =37 000° + 0.8%
16 Temperature 'C 16-34 =2 j
617 | Silica ugL
13 Arsenic (total) ugl 30 140 30
18a | A=TI ugl m- m"
18k | A=V ugL m" m"
19 Cadmium ugL 0.7 05-5 0.7 40 5
20 Chromium (total) ugL 20 1,000 20
Wa | CrlIO ugl 27 274
20k | Cr VI ugL 4.4 44
21 Copper ugL 1.3 5 1,000 1.3 1,000 5
22 Lead ug'L 44 1-7 44 200 7
23 Mercury (total) uglL 0.1* 1 0.1* 20 1
23z | Mercury - organic ng'L
24 | Mickel ugL 7 100 7 400 100
25 Silver ugL 1.4 3 14 2000 3
16 Zinc ugL 15 5 5000 15 3.000 3
27 Phencl ugL 400 1,000 - 10,000 400 300
27a | Phenolics ugL Varous Varous various
28 AHs (total) ugL D" m"

ANA
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Parameters Units= Australia Western Aunstralia
Ecosvitem | Recreation | Aguaculture Conzumpton Ecosvstem Recreation | Aquaculture | Conmumption

23z | PAH: as specified ugl n t n u
29 Trbutylon (TBT) ug'L 0.01
28a | TBT as Sn ug'L 0.006 0.006 0.004
30 PCBEs uz'L D" 2 m" 2
31 |DDT ug/L m" m" 400
32 Dioxms ueg'L o
33 Hexachlorobenzene (HCB) ug'L jin
34 Ammonia - total as M ug'L 910" 1,000 9107 100
¥z | Ammonia - unromised as NH; ugL 100
34b | Ammonia - unronised as N ngL
35 | Cyvanide ugL 4 51 4 1,600" 5
36 Sulphide (total) ugL m" 2t D 21
37 Surfactanis ug'L m” e m" e
38 Ol & zreaze ngL 2 &
39 Total Petroleum Hydrocarbons | ug g g
40 | Chlorne - total residual ngL m” 3 e 100,000 3
41 Chlornnation byproducts ugL
42 Ezchevichia coli cfw/1 ) ml
43 Enterococsd cf/100 ml. E 2008
44 Faecal streptococet cfin/10{ ml.
43 Clostridinum perfringens cfw 1) ml
46 Faecal coliforms 14° 14°

a: Acmal value depends on broad region of Australia; excludes "South central Aunstralia®™ where TH =
1000, TR = 100

Insufficient data - low relisbility fipures only

ArpH EO

Un-ienisad

Aacthetically acceptable

Levels that do not cause toxic effects or immitation. If have concemns do risk assessment Actally
relates to chemical hazards/substances zenerally, not just “dangerous substances™

z: Pisk based assassment framework developed around results of sanitary inspection and 05
percentle levels of enterococci

b: Over 1 hour

iz Light attennation coefficient

j: Less than a 0.5 to 1.9 °C increase depending on season; or not to exceed 80" percentile of the natural
range over same perjod

b
C:
d:
g
i

k: Horizontal sighting of 200mm dismeter black disc =1.6m. Also no more than 20% reduction in
vismal clarity.

I: No more that 10 point change on Munsell Scals

m: O not to deviate beyond the 20" and 20™ percentiles of the natural range over the same period
n: Maphthalene 50 ugL; others, insufficient data - low reliability figures only.

0. Median should be below this value in umits of MPN/100mL with no more than 10% of samples
exceeding 43 MPN/100mL; or in Western Australia median can be below this valoe in units of
CFU/1M{mL with no more than 10% of samples exceeding 21 CFU/1(0mL.

p: mgL

r:: Total dissolved solids (TDS)

5: Inorgamic mercury

t; Maphthalens, 104 ug/L; acenaphthene 20 ugL

Yy
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A3 Europe
Parameters TUnits EU (and Germany) Netherlands United Kingdom

Ecosystem Ecosystem | Recreational Ecosystem Ecosystem Ecosystem Agquaculture
AA-EQS MAC-EQS Guide Mandatory

1 HNutrients namrative u

2 Inorgame N NH3I+NOx] ugl u 25,000° 50,000 ° 140 - 420"

3 Total Nitrogen ngll u 1,000 080 —3,794°

4 Total Phosphorous ugl u 4004

3 Chlorophyll a ugL 1

& HAesthenic namative

7 Dangerous substances namafive

1 Settleable material namative

9 Suspended solids msL u 25

10 Dissolved oxygen (DO) %o saturation u - T0% 24-57F

11 Turbadity NTU u

12 Colour mg/L Pt scale 10 20

13 Light penatration Secchi (m) u

14 pH 6585

15 Salmity u

16 Temperature “C u ] 25 +24 + 24

617 | Sibica uzL

13 Arsemic (total) gL 10 50 25"

18a AsTI ugl

18b AsWV pgl

19 Cadmium ugl 0.2 D45 -1.5 1 5

20 Chrommm (total) uzL 50

20a Cr I pugL

20b CrV1 pgl 0.6

21 Caopper nuzL 20 50 5

2 Lead pgll 7.2 50

23 Mercury (total) nuzL 0057 0.07" 0.5 1

23a Mercury - organic uzL

24 Mickel nugl 20

25 Sikvar ngd

26 Zinec ugll 500 3,000 40°

27 Phenol pgl 777 46°

27a Phenolics gzl 0.01-04°¢ 1-2°¢ 1t 20"

YVY
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Parameters Units EU {and Germany) Netherlands United Kingdom
Ecosystem Ecosystem | Recreatiomal Ecosvstem Ecosvitem Ecosystem Agquaculture
AA-EQS MAC-EQS Guide Mandatory
28 PAH: (total) pg/L d d 0.2
282 | PAHs as specified ug/L 0.002-005° 01
] Tnbutylan (TBT) pe 'L 0.0002 0.0015
219a TBT as 5o ugL
30 PCBs peL
31 DDT pg'L 0.01,0.025¢8
32 Dioxins uzL
33 Hexachlorobenzene (HCE) uzl .01 0.05
34 Ammonia - total as ¥ ugL
34a Ammoma - umomsed as NH; | ugzL 50
34k Ammonia - unmonised as M uzL 21°
35 Cvanide ugL 50 17,5°¢
36 Sulphide (total) ugL
36z | Un-tomised H.5 nzL
37 Burfactants uzL 200
33 01l & grease uzL
39 Total Petroleum nzl 50
Hydrocarbons
40 Chlorine - total residual uzL 200,000 ° 10°¢
41 Chlonnation byproducts uzL
42 Escherichia coli cfu/100 mL h 50"
43 Enterococcl cfu/100 mL h
4 Faecal streptococcl cfin/100 mL 20
45 Clostridium perfringens cfu/100 mL
46 Faecal coliforms cf/100 mL 20

a: range for five different water classes
b: total Hg and ifs compounds

c: octylphenol, nonylphenol and pentachlorophenaol
d

: mot applicable; individual compounds have an specific EQS

e: range for individual compounds; naphthalene 1.2 pe@.
f: benzo(a)pyrene
g: p-p-DDT and total respectively

h: assessment and classification based on levels of
Enterococci and E coli, supplemented by development and

regular review of the bathing water profile

1: mifrates
j: phosphates

k: phenol index

l: chlorides

m: fotal coliforms, assuming =8{% are E. coli.

YYo

n: 15 to 30 pM from offshore to ransitional waters respectively

o: 70 1o 271 pM fom clear to very norbid estuaries

p: mg/L in moderate to high water conditions
q: interim applicable to marine Special Protection Areas
r: long-term {AA-EQS)

52 short-term (MAC-EQS)
t: 2 4-dichlorophenal

n: Member states to assess ecological status with respect to miTrient
conditions, transparency, oxygenation conditions, salininy & thermal
conditions based on findings at type-specific reference sites
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A4 North America
Parameters Units Canada Britizh Columbia UsA Florida
Ecosystem | Recreational | Ecosystem | Recreational | Aquaculture | Ecosystemm | Ecosystem | Consumption | Ecosystem™
CMC CcCccC Agquaculture
1 HNutrients namrative a
2 Inorganic M [MH3+N0x] pugL 16,000 10,000 °
3 Total Nitrogen uzL
4 Total Phosphorous ugl 0.1 0.1
5 Chlorephyll a ug/l
[ Aesthetic namative c
7 Dangerous substances namrative
5 Settleable material namative c c
9 Suspended solids ms=T a 5,250 il # a a a
10 | Dissolved oxygen (DO mzL 8 5, 11° I
11 | Turbaidity NTU a 50 g 2t 50 a a a 29
12 | Colowr Pt-Co mgL E d <5 15 a a a
13 | Light penetration Secchs (m) 1.2 1.5 10% 7
14 |pH T0-87 6.5-85 70-87 65-B.5 6.5-85 5.0-9.0 £5-85"
15 | Salmity =10% " =10% " 250,000
16 | Temperatue “C +1 =30 =1 =30
617 | Silica gL
18 | Arsenic (total) pgL 125° 125°¢ 69 36 0.018 50
182 | A=TI1 gL 36
18k | A=V ugL
19 | Cadmium ugL 0.12 40 B8 B8
210 | Chromium (total) ug/l
20z | CrII ugL 56 °
20k | Cr VI ugL 1.5 1,100 50 50
21 | Copper uzl 2, 3! 1,000 4.5 31 1,300 3.7
22 | Lead ugL 2, 140 50 210 8.1 53
13 | Mercury - morganic nzL 0.016° 0.02, 2F 1 1.8% 0.94F 0.025"
13a | Mercury - organic ugl 0.004" 0.5-35 051 [ER
24 | Mickel ug/L 74 B2 610 83
15 | Sidwer ugL 1.5, 3/ 19 23
26 | Zme ugl 10 5,000 90 81 7,400 36
27 | Phenol ugL 21,000 300
17a | Phenclies ugL 07" 0.2-130" 0.1-860° 70-13°¢ 1.7-79 0.27 -1 800" 1.0
23 AHs (total) ugl D 1-41 670 —8300% | 0.0317031™

A4
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Parameters Units= Canada Britizh Columbia USA Florida
Ecozvitem | Recreational | Ecosyvstem | Eecreational | Aguaculture | Ecozvatemn | Ecosystem | Consumption | Ecozvstem
CMC CCC Aguaculture
28a | PAHs as specified ugL 145 0.01° 0.0038" 0.37-110
29 | Tnbutylan (TBT} ugL 0.001° 0.001 20 042 0.0074
292 | TET as Se uzL
30 | PCBs pugL 0.0001 F 01-2% 003F 0000064 ¥ 0o3r
31 |DDT ugL 0.13 0.001 0.00022 0.001
32 | Diomms pel 51077
33 | Hexachlorobenzene (HCB) uzL ID 0.00028
34 | Ammoma - total as M ugL 690 — st 5t 5.t
291.000
Ha | Ammonia - unionised as ugzL
NH,
34b | Ammonia - untonised as N | p=/@
35 | Cyamde pugL 1 1 1 140 1
36 | Sulphide - H,5 = 2
37 | Swrfactanis ugL
38 | Ol & zrease uzL nil & z a a a 5000+ g
39 | Tetal Petroleum ugL
Hydrocarbons
40 | Chlonne - total residual uzL 0.5 3 13 1.5 10
41 | Chlonnation byproducts ugL ID
42 | Escherichia coli cfu/100 200 77 14, 385" 230, 2,400
mlL
43 | Enterococcl cfu/100 35 20 =4, 100" 35
ml
44 | Faecal streptococer cfu/100
mlL
45 | Closwridium perfringens cfu/100
mlL
46 | Faecal coliforms efu/l00 200 200 =14 14, 800
ml
ID = insnfficient data n: naphthalene az: minimum value. Ave5.0 mgL in 24h for Class I

a: narrative
b: WO only, equivalent to 3,600 pg N L™
c: aesthetically acceptable = absance of debris, scum or other matter

d: not sipnificantly increased above natural back sround

e: Inferim gudeline
f: freshwater puideline

o: benzofajpyrens

p: total PCHBs congeners
q: ng'g wet weight in fish/shellfish

r: ypochlorous acid and monochloramine

s: pH dependent

t: ranpe depending on temperature for 20 gkg salinity

shellfish

alb: Annual average - 0 PAHsvalues were same for both

uses

ac: acenzphthene; anthracene; flnoranthens; fluorene;
pyrenenoct reduced =10% of natural back ground
ad: minimumm maximuom valee. Av =50 mgL in 24h
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z: not detectzble by sight or smell u: medizn and maximum for crustacean harvesting, respectively period

h: 24 h and mean for 30-d average, respectively v: pentachlorophenol chlorophenols, dinirophenels and nomylphenaols ae: Marrative descriptions in addition

i: instantaneous and 30-d average, respectively w: anthracene, pyrene, acenaphthens af: Anmmal average - I9 PAH:

j: 30-d averape and maximum limit, respectively x: benzo(a)pyrene, benzofa)anthracene, benzo{a)fluoranthens, agz: Individual PAHs: acenaphthene; anthracene;

k: total mercury mdeno(l,2 3-cd)pyrens fluoranthene; fluorene; pyTens

I: proportion of total He ¥: 1,3,7.8-TCDD ah: Maximum vahe; MPN <14 medizn with <10%
m: nonylphenal TEQ z: Recreational guideline; maxinmm values chonld not excesd the range samples exceeding 43.

104-500 cfo'100 mL depending on frequency of use

YYA
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A5 World Health Organization

Parameters Units Recreational Parameters Umits FRecreational
1 Nutrients narrative 25 Silver ug'L
2 Inorganic M ugz'L 26 Zme ugl
3 Total Mitrogen ugL 27 Phenol ugl
4 Total Phosphorous ugL 27a Phenolics ugL
5 Chlorophyll a ugL 28 PAH: (total) ugL
& Aesthetic namrative a 28a PAHs as specified pg'L
7 Dangerous substances narrative b 29 Tobutylin (TBT) ugL
8 Settleable material narrative a 293 TET as 5n ug'l
9 Suspended solids mgL a 30 PCBs ugL
10 Dissolved oxygen (DO) % saturation a 31 DDT ugL
11 Turbadity NTU a 32 Dioxins ugL
12 Caolour Pt-Co units a 33 Hexachlorobenzene (HCB) ugl
13 Light penetration Secchi (m) a 34 Ammeoma - total as N ug'L
14 pH 34a Ammonia - unionised as NH; ugl
15 Salinity 34b Ammonia - unionised as N ugl
16 Temperature C 35 Cyanide ugL
17 Silica ugl 36 Sulphide (total) ugL
18 Arseme (total) 36a Un-ionized H.S ug'l
18a As I ug’L 37 Surfactants ugL
18b AsW ugzL 38 01l & grease ug'L
19 Cadmium ugl i9 Total Petroleum Hydrocarbons ugl
20 Chromium (total) ugL 40 Chlonne - total residual ugL
20a CrI ugL 41 Chlonnation byproducts ugL
20k CrVI ugL 42 Ezcherichia coli cfin/10{0 ml.
21 Copper ugl 43 Enterococel cfin/10{0 ml. c
2 Lead ug'L 44 Faecal streptococel cfn/100 mL
13 Mercury - morganic ugl 45 Clostridium perfringens cfu/10{) mL
13a Mercwry - organic ugL 46 Faacal coliforms cfu/100 mlL
24 Mickel uz'l

a: Strictly speaking no gnidelines estsblished but ideally water should be free from wisible materials that will settle to form objectionable deposits, floating debriz, oil, scum and other matter, substances
producing objectionzble colour, edour, taste or rbidity, and substances and conditions that produce undesirable aquatic life. Ideally water in swimming areas should also be clear enough to estimate depth
and se2 subsurface hazands,

b: Sirictly spesking no guidelines established but where there are potential concems about chemical contaminsnts it is snggested that drinking water guidelines can be used as a starting point for deriving
values thar conld used to make a screening level risk assessment. This relates to chemical hazards/substances generally, not just “dangerous substances™

¢ Risk based assessment Famework developed around results of sanitary imspection and 95 percentile levels of enterococci

Yva
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Caspian Duration Major monitoring characteristics

EMP

Phases

Phase 1 3-5 years The primary focus in this period is to measurements of key

regional parameters and ensure that national
laboratories/research institute can produce good data. This
will entail capacity building, training programmes, and
establishing quality management schemes (QA/QC). Results
will contribute to a regional database. A secondary objective

would be to foster pilot projects and research projects.

Phase 2 10 years The ongoing contaminant and biological survey will continue.
Key results will allow the identification of pollution hot spots,
which in turn should prompt national and regional actions
for remediation and mitigation. Phase 2 can be expanded to
include additional physical, chemical and biological
parameters or matrices. Additional pilot projects, habitat

monitoring study and research projects would be

undertaken.

Phase 3 Continued Contaminant monitoring during this period will change in
for long emphasis from a survey mode to trend monitoring. This
term permits the evaluation of the effectiveness of remediation
operation and mitigation policies. Research would also continue.
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= Experience and lesson learned in development and implementation of regional marine
Environment monitoring programme in other regions of the world (Regional Seas

Programme) ;

» Published scientific reports/papers concerning the various aspects of caspian sea

environment ;

= Particularly the efforts being done regionally in Caspian Sea to figure out the environmental
and, emerging issues , priorities, and existing capacity of the member states for
implementation of EMP such as:

o Assessment of existing monitoring states conducted by CEP and EU/Tacis during past
10 years (2000-2010) to figure out the national capacity in each of membber states of

Tehran Convention ;

o Caspian Sea Basin Wide Coastal Sediment Contaminant Screening Programme results
and findings, conducted by CEP-1 during 2000 -2001 in order to create an up to date high
quality contaminants data, figure out the Priority pollutants and to fill the gaps and serve
as reliable and suplementary inputs to TDA, SAP, and NAPs reports preparation ;

o ECO-TOX project results and findings concerning Investigation into Toxic Contaminant
Accumulation and Related Pathology in the Caspian Sturgeon, Seal and Bony Fish in the
Caspian sea conducted by World Bank during 1999-2002;

o Results, findings and Lesson learned in implementation of Regional Pilot Pollution
Monitoring Programme (RPMP) among Caspian Sea ittoral states conducted by CEP-II
during 2005 concerning sediment quality and assesses marine pollution in the coastal zone

and assessment of national analytical laboratories capacity and performance ;

o Results of monitoring study of Beroe ovata and Mnemiopsis leidyi in the Southern
Caspian during 2004- 2005;

o Rapid assessment of point and non-point sources of caspian coastal areas conducted
by CEP-l1 and CEP-II during 2000 to 2008;

o Assessment of point sources pollution of the caspian coastal areas conducted by
EU/Tacis during 1999 to 2004 ;

o Recommendation of 4th Meeting of the CEP-II Pollution Regional Advisory Group (P-

RAG). Baku 11-13 October 2005, concerning recommended sampling media, contaminant
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parameters, complementary parameters, number of stations and sampling frequency for

development of a regional monitoring programmme in Caspian Sea;

o Results and fndings of CEP-II Caspian major rivers contaminant study concerning the

priority pollutants inflowing to the Caspian Sea during 2005 -2007 ;

o Results and Findings of CEP-lIl Monitoring study on Beroe ovata (BO) nand
Mnemiopsis leidyi (MI) during 2005 concerning the fluctuation of population
and dynamics of Ml in the Southern part of the Caspian Sea;

o Findings and recommendations resulted from CEP-Il Anomalous Algal Bloom — AAB

studies using remote sensing technique during 2005 -2006 ;

o Findings and recommendations of CEP-II Biodiversity Monitoring Programme "BMP"
for identification of areas of special importance and/or sensitivity within an ecosystem

approach and framework during 2006-2007 ;

o Findings and recommendations of TACIS Caspian MAP project "Caspian Water Quality
Monitoring and Action Plan for Areas of Pollution Concern and proposed for Regional
Water Quality Monitoring Plan in Caspian Sea " during 2005-2009;

o The results and minutes of Ashgabat Meeting for development of EMP (CaspEco 16-
17 March 2011) (used to define objective and function of EMP in Tehran Convention) ;

o The draft EMP presented in Ashgabat Meeting for development of EMP (CaspEco 23-
25 November 2011) ;

o Inputs from nominated national expert from each member states of Tehran
Convention as EMP working group for development of EMP;

o Results and findings of Radiological survey of the Araks and Kura rivers conducted by
IAEA in 2005;

o CEP Data and information Management System (used to assess existing data

availability and exchange among littoral states) ;

o The survey conducted by CaspEco on activities of Coordinating Committee on
Hydrometeorology and Pollution Monitoring of the Caspian Sea "CASPCOM" ( used as a

possible source of national environmental monitoring data in EMP ).
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Parameters Sampling -
- Frequency Type of Parameters General Types of Measurements /Observations
e  Pollution Monitoring Media
Total Petroleum Hydrocarbons (Standard Oil Equivalent) Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
DDT Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
Extracted Organic Matter (EOM) Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
Lipid content Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
Cu, Hg, Zn, Al , Fe Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
Total Organic Carbon (TOC) Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
Grain Size Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
Carbonate - CO3 Sediment 1-2 year OB Direct sampling and analytical laboratory measurements
e  Biological Monitoring
Water Seasonal
Population and dynamics of Mnemiopsis leidyi(MI) or less OB Direct sampling and population counting
e  Eutrophication / Anomalous Algal Bloom (AAB) Monitoring Water
Water Monthly or Remote Sensing Technique
Temperature less SOS
Water Monthly or Remote Sensing Technique
Chlorophyll less SOS

- OB: The most key transboundary parameters which are “Obligatory (OB) ” and must be implemented by each member states within the framework of agreed EMP,

- SOS: Key transboundary parameters /study should be measured by Remote Sensing (RS) under spesific programme “Specific Obligatory Survey-SOS”
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) ) Type of Parameters )
Parameters in Sediment Sample No of Stations Frequency
OoP OB

Total Petroleum Hydrocarbons (Standard Oil Equivalent) * 5-8 1-2 year
Polyaromatic Hydrocarbons (PAHSs) * NMP (4) NMP
DDT * 5-8 1-2 year
DDT metabolites * NMP NMP
Lindane * NMP NMP
Other Chlorinated Pesticides * NMP NMP
PCBs * NMP NMP
Marine Antifoulants * NMP NMP
Extracted Organic Matter (EOM) * 5-8 1-2 year
Lipid content * 5-8 1-2 year
Cu, Hg, Zn, Al , Fe * 5-8 1-2 year
As, Cd,Cr ,Mn, Co, Pb * NMP NMP
Radio nuclides * NMP NMP
Total Organic Carbon (TOC) * 5-8 1-2 year
Grain Size * 5-8 1-2 year
Carbonate - CO3 * 5-8 1-2 year
Other parameters (within National Interest) * NMP NMP

OP): The possible national parameters or “Optional Parameters (OP)”. These parameters may be implemented on the basis of national monitoring programme framework.
OB: The most key transboundary parameters which are “Obligatory (OB) ” and must be implemented by each member states within the framework of agreed EMP,

SOS: Key transboundary parameters /study should be measured by Remote Sensing (RS) under spesific programme “Specific Obligatory Survey-SOS”
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NMP: Based on National Monitoring Programme/System
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Parameters/Study for Water Type of Parameters No of Stations Frequency
OP OB SOS
Salinity * NMP NMP
Temperature * * Entire basin by remote sensing Monthly or less
Chlorophyll * * Entire basin by remote sensing Monthly or less
Eutrophication/ Anomalous Algal Bloom (AAB ) * Entire basin by remote sensing Monthly or less
DO * NMP NMP
BOD/COD * NMP NMP
Turbidity / color * NMP NMP
Microbial quality * NMP NMP
Nutrients * NMP NMP
Agrochemicals (chlorinated pesticides) * NMP NMP
Industrial chemicals, including (PCBs) * NMP NMP
Total Petroleum Hydrocarbons (Standard Oil Equivalent) * NMP NMP
Polyaromatic Hydrocarbons (PAHSs) * NMP NMP
Marine Antifoulants * NMP NMP
Metals * NMP NMP
Radio nuclides * NMP NMP
Other parameters (within National Interest) * NMP NMP

OP): The possible national parameters or “Optional Parameters (OP)”. These parameters may be implemented on the basis of national monitoring programme framework.

OB: The most key transboundary parameters which are “Obligatory (OB) ” and must be implemented by each member states within the framework of agreed EMP,
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SOS: Key transboundary parameters /study should be measured by Remote Sensing (RS) under spesific programme “Specific Obligatory Survey-S0S”

NMP: Based on National Monitoring Programme/System
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Type of Parameters
Parameters/Study for Biota No of Stations Frequency
OP OB

DDT * NMP NMP
DDT metabolites * NMP NMP
Lindane * NMP NMP
Other Chlorinated Pesticides * NMP NMP
PCBs * NMP NMP
PAH metabolites * NMP NMP
Organometallic compounds * NMP NMP
Metals * NMP NMP
Radio nuclides * NMP NMP
Biomarkers * NMP NMP
Mussel watch * NMP NMP
Other parameters (within National Interest) * NMP NMP
Biological Monitoring

Population and dynamics of Mnemiopsis leidyi(MI) * where appropriate Seasonal or less
Plankton * NMP NMP
Benthic * NMP NMP
Fish * NMP NMP
Specific Aquatic/Terrestrial Habitat Monitoring * NMP NMP
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Others

Other hydrometeorological measurements/observations

*

NMP

NMP

OP): The possible national parameters or “Optional Parameters (OP)”. These parameters may be implemented on the basis of national monitoring programme framework.

OB: The most key transboundary parameters which are “Obligatory (OB) ” and must be implemented by each member states within the framework of agreed EMP,

SOS: Key transboundary parameters /study should be measured by Remote Sensing (RS) under spesific programme “Specific Obligatory Survey-SOS”

NMP: Based on National Monitoring Programme/System
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EXCUTIVE SUMMARY

The Study Report on Water Quality Monitoring System for

the National Coastal and Marine Environment

Developing a comprehensive Water Quality Monitoring System (WQMS) for IR-IRAN
marine and coastal waters (Caspian Sea, Persian Gulf and Sea of Oman) is a Strategic
Priority of Department of the Environmental (IRAN-DOE). This document, as a roadmap
has been prepared in response to this high priority which can be used as a basis for
greater protection of IR-Iran coastal and marine environment. The goal is to incorporate
the ongoing monitoring efforts of DOE, as part of forming a new and more
comprehensive effort and integrate where possible, the efforts of other national
institutions/parties in this respect. The WQMS developed by incorporating of two basic
frameworks together as the pillars including; The Water Quality Management
Framework (WQMF), and the Water Quality Monitoring Programme Framework
(WQMPF) as presented in Fig (1) and Fig (2) respectively.

Environmental Quality Management Framework
(EQMF)

Environmental Values (EVs)
Environmental Quality Objectives(EQOs)

Level of Protection (LOP)

EQC/EQS EQC/EQS EQC/EQS EQC/EQS

Environmental Monitoring and Assessment

Fig (1): The Water Quality Management Framework(WQMF)
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Setting monitoring
program objectives

‘ Study design }47

l

Field sampling program

l

Laboratory analyses

l

Data analysis and
interpretation

i

Reporting and
information dissemination

Fig (2): The Water Quality Monitoring Programme Framework (WQMPF)

As indicated in Fig (1), The components of WQMF include: establishing Environmental
Values (EVs), defining Water Quality Objectives (WQQOs), identify Level of Protection
(LOP), development of Water Quality Criteria (WQC) and formulation of Water Quality
Standards (WQSs). The components of WQMPF include: setting Monitoring Programme
Objectives, preparation of Study Design for monitoring programme, the programme of
Field Sampling and Observation, the programme of Laboratory Analyses, the
programme of Quality Control and Quality Asuurance, the programme of Data Analysis
and Interpretation, and finally the Data and Information Management and Reporting

System. The developed WQMS document followed with monitoring plan laying out and
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strategies for each part of Monitoring System/Frameworks and its components as

shown in Fig (3).

Water Quality Management Frameworkk (WQMF)

1} Developrent of Iran Coastal And marine Spatial Planming (CRSF]
2} Zoning of Environmental WaluesUses |Evs)

3} Dafining of Water Quality Objactives (WO Os]

4} |dantify of Lawal of Protaction [LOF)

5} Devalopmant of Watar Qualty Cribaria (W0C)

&) Formulation of Water Qualioy Standards (Wi5Es)

Water Quality Monitoring Framework (WQMPF)

7| Davaloprvent Monitoring Programme:

= Sefting Monitoring Programme Objectives,

& Preparation of Study Design,

®  Programma of Fiald Sampling and Observation,

& Programme of Laboratory Analyses,

= Programme of Data Analyses,

»  Data and Information Management and Reparting Systanm,
&) Suppaorting System and Infrastructuras

Water Quality Management System (WQMS5) for The Iran

Mational Coastal and Marine Environment

Fig (3): Water Quality Management System (WQMS) of Iran Coastal and Marine
Environment

On the basis of current condition as well as the developed WQMS, a Strategic Action
Plan (SAP) was developed aiming to improve the existing monitoring efforts in DOE and
where possible, approaching it to play an integrated part of national monitoring
activities in IR-IRAN Coastal and Marine Environment. In this connection three Strategic
Objectives and a number of respective Actions under each one were defined including:
1) establishment a new WQMS in DOE following the eleven well defined actions, 2)
Improvement of existing WQMP in DOE to meet the conditions of new developed
WQMS followed by seven respective actions defined in this part, and 3) Formal support
for proper institutional and funding arrangement as well as continuous evaluation to
insure consistent improvement of WQMS followed by eleven actions. The SAPs defined
for a total period of 15 years including short, mid and long periods (5 years for each). In
each action the responsible bodies/institutions, the associated parties and the

respective activities during each of 3 periods also are being defined.
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