
ENVIRONMENTAL EFFECTS ENVIRONMENTAL EFFECTS 
OF FISH PLANT EFFLUENTSOF FISH PLANT EFFLUENTS

PRESENTATION TO PRESENTATION TO 
FISH PLANT E FFL UENTS: WORK SHOP ON SUSTAINABILITYFISH PLANT E FFL UENTS: WORK SHOP ON SUSTAINABILITY

SHIPPAGAN, NEW BRUN SWICK , CANAD A SHIPPAGAN, NEW BRUN SWICK , CANAD A 

25 F EB25 F EB --26 F EB  200326 F EB  2003



22

SCOTT MACKN IGHT & CY NTHIA GILL ISSCOTT MACKN IGHT & CY NTHIA GILL IS
((OCL Group , H ali fax , N. S.)OCL Group , H ali fax , N. S.)

J OCHEN SCHROER & J OH N ALL ENJ OCHEN SCHROER & J OH N ALL EN
((NATE CH Envi ron m en t a l Serv ice s Inc ., H arvey St at ion , N. B.)NATE CH Envi ron m en t a l Serv ice s Inc ., H arvey St at ion , N. B.)

BRUCE COMEAU BRUCE COMEAU 
((GroupeGroupe Roy Con sul t an t s , Bat hu rs t , N. B.) Roy Con sul t an t s , Bat hu rs t , N. B.) 

etet
BERTIN G AUVIN BERTIN G AUVIN 

((Coa li t ion pou r laCoa li t ion pou r la v iab il i t ev iab il i t e dede l ’en v i ronne m en tl ’en v i ronne m en t dede ShippaganShippagan et de set de s
I les La m equeI les La m eque et e t MiscouMiscou ))

w i t h suppo rt f rom w i t h suppo rt f rom 

NEW BRUN SWICK ENVIRON MENTAL TRUST FUN DNEW BRUN SWICK ENVIRON MENTAL TRUST FUN D
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BACK GROUND TO LAMEQU E ISSUEBACK GROUND TO LAMEQU E ISSUE
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SCOPE OF ISSUE (1) SCOPE OF ISSUE (1) 

•• MARINE BIOMARINE BIO--RESOURCES RESOURCES 
(FISH) PROCESSING (FISH) PROCESSING 
FACILITIES ARE FACILITIES ARE 
LOCATED IN MANY LOCATED IN MANY 
HAR BOU RS HAR BOU RS 
THROUGHOU T ATLANTIC THROUGHOU T ATLANTIC 
CANAD A.CANAD A.

•• FORM MAJ OR INDUSTRY FORM MAJ OR INDUSTRY 
& ECONOMIC BASE FOR & ECONOMIC BASE FOR 
NUMEROU S RURAL NUMEROU S RURAL 
COMMUNITIES.COMMUNITIES.
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SCOPE OF ISSUE (2) SCOPE OF ISSUE (2) 

•• MOST E FFLUENT MOST E FFLUENT 
CONTROLS BASED ON CONTROLS BASED ON 
19 77 ENVIRONMENT 19 77 ENVIRONMENT 
CANAD A GUIDELINES.CANAD A GUIDELINES.

•• WASTE S & EFFL UENTS WASTE S & EFFL UENTS 
TYPICALL Y V IEWED AS TYPICALL Y V IEWED AS 
“ NATURAL” “ NATURAL” –– NO NO 
CHEMICALS ADDED.CHEMICALS ADDED.
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SCOPE OF ISSUE (3) SCOPE OF ISSUE (3) 

747415151,2401,240478478m g/Lm g/LTOTAL TOTAL 
SUSPE NDED SUSPE NDED 
SOLIDSSOLIDS

262624249898120120m g/Lm g/LTOTAL TOTAL 
K J ELDA HLK J ELDA HL

2.52.50.210.2114148.88.8m g/Lm g/LTOTAL TOTAL 
PHO SPHO RUSPHO SPHO RUS

23423490901,7701,7701,2501,250m g/Lm g/LCODCOD

19019013131,4001,400730730m g/Lm g/LBODBOD

14 ,00014 ,0002217 ,00017 ,00011 ,00011 ,000NPP/100NPP/100
m Lm L

FAECA L FAECA L 
COLIFORMCOLIFORM

GEM ST . GEM ST . 
SIMON SIMON 

LOBSTE RLOBSTE R

LAMEQU E LAMEQU E 
FISHFISH

LAMEQU E LAMEQU E 
SHRIMPSHRIMP

LAMEQU E LAMEQU E 
CRABCRAB

UN ITSUN ITSITE MITE M
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SCOPE OF ISSUE (4)SCOPE OF ISSUE (4)

SCOPE AND NATURE SCOPE AND NATURE 
OF PROCESSING OF PROCESSING 
EFFL UENTS IMPACTS EFFL UENTS IMPACTS 
OTHER COASTAL OTHER COASTAL 
ZON E USERS: ZON E USERS: 

300 m CLOSURE 300 m CLOSURE 
FROM OU TFALL F OR FROM OU TFALL F OR 
SHELLF ISH & SHELLF ISH & 
AQU ACULTUREAQU ACULTURE
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ISSUE IN LAMEQU EISSUE IN LAMEQU E

CITIZENS’ COMPLAINT: CITIZENS’ COMPLAINT: 

“ ROTT EN EGGS” ODOUR “ ROTT EN EGGS” ODOUR 
FROM ACC UMULATION O F FROM ACC UMULATION O F 
ROTTING SEA WEED ALONG ROTTING SEA WEED ALONG 
TOWN WATE RFRONT.TOWN WATE RFRONT.



99

Mau vaise qua li t éMau vaise qua li t é dede l 'a i rl 'a i r àà La m èqueLa m èque (02 /07 /26 )(02 /07 /26 )

•• FREDERICTON (CNB) FREDERICTON (CNB) -- -- LeLe m édec in h ygién is t em édec in h ygién is t e aa annoncé au jou rd 'hu i queannoncé au jou rd 'hu i que lesles
résiden t srés iden t s de lade la rég ionrég ion dede La m èqueLa m èque qu iqu i son t sen sib lesson t sen sib les au x fort esau x fort es odeu rs de vra ien todeu rs de vra ien t
li m i t er le t em ps pa ss é àli m i t er le t em ps pa ss é à l 'ex t ér ieu rl 'ex t ér ieu r auau cou rscou rs de sde s procha ins joursprocha ins jours ..

•• SelonSelon le Dle D r r DavidDavid Ass af fAss af f , de s, de s odeu rsodeu rs fort esfort es on t é t é s igna lée s dan son t é t é s igna lée s dan s lala rég ionrég ion dede
La m èque no t amm en tLa m èque no t amm en t pendan t lespendan t les m arée sm arée s ba ss es,ba ss es, lorsquelorsque lesles algue s son ta lgue s son t àà
décou vert surdécou vert sur lesles p lage s avoisinan t esplage s avoisinan t es .. Bien que ce tt e odeu r n 'a ff ec t eBien que ce tt e odeu r n 'a ff ec t e pa s la san t é d e pa s la san t é d e 
la popu lat ion , le Dla popu lat ion , le D rr Ass aff a f f i rm e qu 'e l le peu tAss aff a f f i rm e qu 'e l le peu t cau ser de scau ser de s nau sée snau sée s , de s, de s m auxm aux dede t êt et êt e
etet uneune i rr i t a t ion de si rr i t a t ion de s yeuxyeux et de la go rge che zet de la go rge che z c ert a ine s pe rsonne sc ert a ine s pe rsonne s ..

•• « Le« Le m in is t èrem in is t ère dede l 'Envi ronn em en tl 'Envi ronn em en t et de set de s Gou verne m en t s locauxGou verne m en t s locaux aa surve ill ésurve ill é lesles
n iveauxniveaux dede sou f re rédu i tsou f re rédu i t t o t a lt o t a l dan sdan s lala rég ionrég ion dede La m èqueLa m èque et de set de s niveauxniveaux plusplus élevés é levés 
queque lala no rm ale on t é t é s igna lésno rm ale on t é t é s igna lés àà plusieu rsp lusieu rs repr ises t ou trepr ises t ou t réce mm en tréce mm en t , a, a exp li quéexp li qué le Dle D rr

Ass affAss aff .. B ien queBien que lesles niveau x so ien t t ou jou rs b ienniveau x so ien t t ou jou rs b ien enen de ss ou s du n iveau pou van t de ss ou s du n iveau pou van t 
en tr a îne ren tr aîne r de sde s eff e t s noc i fs a iguseff e t s noc i fs a igus pou r la san t é de spou r la san t é de s hu m ainshu m ains ,, ce rt a ine s pe rsonne sce rt a ine s pe rsonne s qu iqu i
son t sen siblesson t sen sibles auxaux odeu rsodeu rs for t esfor t es de vra ien t prend rede vra ien t prend re de sde s précau t ion s lorsqu e l 'odeu r précau t ion s lorsqu e l 'odeu r 
est présen t eest présen t e etet rédu i rerédu i re le t em ps pa ss é àle t em ps pa ss é à l 'ex t ér ieu rl 'ex t ér ieu r . ». »

•• LeLe m in is t èrem in is t ère dede l 'Envi ronne m en tl 'Envi ronne m en t et de set de s Gou verne m en t s locaux con t inue raGou verne m en t s locaux con t inue ra dede
tr availl ertr ava ill er de conce rt avec lade conce rt avec la c o ll ec t iv i t éc o ll ec t iv i t é etet d 'au tr es organ ism esd'au tr es organ ism es enen vuevue dede dé t erm ine rdé t erm ine r
etet d 'é l im ine rd 'é l im ine r la sou rcela sou rce du p rob lèm edu p rob lèm e dede ce tt e odeu rce tt e odeu r ..
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WHAT IS T HE SOURCE OF THE ODOURS? WHAT IS T HE SOURCE OF THE ODOURS? 
EXCESS GROWTH AND ACCUMULATION EXCESS GROWTH AND ACCUMULATION 

OF SEA LET TUCEOF SEA LET TUCE

BAIE DE LAMEQU E FROM BAIE DE LAMEQU E FROM 
TOWN J ULY 200 2TOWN J ULY 200 2
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WHY SEA LETT UCE?WHY SEA LETT UCE?

•• LIMITED PHYSICAL DISPLACEMENT (CURRENTS AND LIMITED PHYSICAL DISPLACEMENT (CURRENTS AND 
WAVES).WAVES).

•• SHALL OW WATER WITH G OOD SUN LIGH T.SHALL OW WATER WITH G OOD SUN LIGH T.

•• SUFFICIENT NUTRIENTS FOR GROWTH (NITROGEN & SUFFICIENT NUTRIENTS FOR GROWTH (NITROGEN & 
PHO SPHORUS).PHO SPHORUS).

•• ABLE TO G ROW RAPIDLY IN LOWABLE TO G ROW RAPIDLY IN LOW--MEDIUM POLL UTED MEDIUM POLL UTED 
ENVIRONMENTS.ENVIRONMENTS.

•• FRONDS BREAK OFF EASILY, TRANSPORTE D ASHO RE, FRONDS BREAK OFF EASILY, TRANSPORTE D ASHO RE, 
AC CUMULATE AND D ECOMPOSE.AC CUMULATE AND D ECOMPOSE.

“ OPT IMUM GROWTH” ZON E IN FRONT OF “ OPT IMUM GROWTH” ZON E IN FRONT OF 
TOWN FROM PORTUAIRE DE LAMEQU E T O TOWN FROM PORTUAIRE DE LAMEQU E T O 

HAUT LAMEQU E CAUSEWAY.HAUT LAMEQU E CAUSEWAY.
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ST UDY FINDING S AND C ONCLUSION SST UDY FINDING S AND C ONCLUSION S
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RESULTS (1)RESULTS (1)
SEA LETT UCE GROWTH SEA LETT UCE GROWTH 

•• EXCESS AMOUN TS OF NU TRIENTS PROMOTE GROWTH EXCESS AMOUN TS OF NU TRIENTS PROMOTE GROWTH 
OF SEA LETT UCE.OF SEA LETT UCE.

•• AC CUMULATION OF SEA LET TUCE OCCURS MOST LY AC CUMULATION OF SEA LET TUCE OCCURS MOST LY 
ALONG TOWN WATERFRON T.ALONG TOWN WATERFRON T.

•• DECOMPOSITION OF SEA LET TUCE AND OTHER ALGAE DECOMPOSITION OF SEA LET TUCE AND OTHER ALGAE 
CREATE S SERIOUS ODOUR PROBLEM CREATE S SERIOUS ODOUR PROBLEM –– NUISANCE AND NUISANCE AND 
HEALTH ISSUE.HEALTH ISSUE.

•• INNER BAY  SEDIMENTS HAVE ALSO BECOME INNER BAY  SEDIMENTS HAVE ALSO BECOME 
RESERVOIR OF NUTRIENTS. RESERVOIR OF NUTRIENTS. 

•• GROWTH AND SPREAD OF SEA LETT UCE T HREATE NS GROWTH AND SPREAD OF SEA LETT UCE T HREATE NS 
ECOSYST EM OF BAIE ECOSYST EM OF BAIE –– ANOXIC SEDIMENTS IN G ROWTH ANOXIC SEDIMENTS IN G ROWTH 
AREAS AND R ELEASE OF SULPHIDES.AREAS AND R ELEASE OF SULPHIDES.
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RESULTS (2)RESULTS (2)
COOP OU TFALLCOOP OU TFALL

•• L’ASSOCIATION L’ASSOCIATION 
COOPERA TIVE de s COOPERA TIVE de s 
PECHEURS de L ’ILL E PECHEURS de L ’ILL E 
LAMEQU E LTEE . LAMEQU E LTEE . 
FACILITY D ISCHARGES FACILITY D ISCHARGES 
SIGNIFICA NT AMOUNTS SIGNIFICA NT AMOUNTS 
OF OXYGENOF OXYGEN --DEMAND DEMAND 
MATERIALS AND MATERIALS AND 
NU TRIENTS (N & P).NU TRIENTS (N & P).
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RESULTS (3)RESULTS (3)
NU TRIENT DIST RIBUTIONSNU TRIENT DIST RIBUTIONS

TOTAL PHO SPHORUS TOTAL PHO SPHORUS 
(m g/L)(m g/L)

K J ELDA HL K J ELDA HL 
NITROGEN (m g/L)NITROGEN (m g/L)

AMM ON IAAMM ON IA

(m g/L)(m g/L)
SAMPLE SAMPLE 
LOCA TIONLOCA TION

(13(13 --0808 --02 )02 )

15 .315 .33003009898LAMEQU E COOP LAMEQU E COOP 
PLANT E FFL UENTPLANT E FFL UENT

0.0920.0922.22.20.170.17BEAC HBEAC H

0.0800.0801.11.1<0.05<0.05CHANN EL 1CHANN EL 1

0.0570.0571.71.7<0.05<0.05MUSSEL L EASE #2MUSSEL L EASE #2

0.0740.0741.11.1<0.05<0.05MUSSEL L EASE #1MUSSEL L EASE #1
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UNUN --MEASURED MEASURED 
CON TRIBUTION S FROM CON TRIBUTION S FROM 

NONNON --POINT SOU RCESPOINT SOU RCES

LIQU ID NO NLIQU ID NO N --
POINT POINT 
SOURCE SOURCE 
WASTE S WASTE S 
DURING DURING 
HERRING HERRING 
OFFOFF --LOADINGLOADING
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UNUN --MEASURED MEASURED 
CON TRIBUTION S FROM CON TRIBUTION S FROM 

SEDIMENT AND A QUACULTURE SEDIMENT AND A QUACULTURE 
SOU RCESSOU RCES
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RESULTS (4)RESULTS (4)
NU TRIENT LOADING NU TRIENT LOADING 

FROM EFFL UENTFROM EFFL UENT

EFFL UENT P LUMES FROM EXISTING EFFL UENT P LUMES FROM EXISTING 
LAMEQU E COOP OUTFALL AS LAMEQU E COOP OUTFALL AS 
CON CENTRATION S OF TOTAL CON CENTRATION S OF TOTAL 

PHO SPHORUS (m g/L)PHO SPHORUS (m g/L)
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RESULTS (5):RESULTS (5):

SALTMARSHSALTMARSH

•• ODOUR ISSUE ODOUR ISSUE 
ASSOCIATED WITH ASSOCIATED WITH 
SALTMARSH AT HAUT SALTMARSH AT HAUT 
LAMEQU E CAUSEWAYLAMEQU E CAUSEWAY

•• FUN CTION OF POOR FUN CTION OF POOR 
DRAINAGE (IMPACT OF DRAINAGE (IMPACT OF 
CAUSEWAY CAUSEWAY 
CONSTRUCTION) AND CONSTRUCTION) AND 
AC CUMULATED SEA AC CUMULATED SEA 
LETT UCE AND GROWTH LETT UCE AND GROWTH 
OF OTHER ALGAEOF OTHER ALGAE
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RESULTS (6)RESULTS (6)
INFL UENCE OF INFL UENCE OF 

SHIPPAGAN SHIPPAGAN 

EFFL UENTSEFFL UENTS

DISCHAR GES OF FISH DISCHAR GES OF FISH 
PROCESS ING PROCESS ING 
FAC ILITIES IN FAC ILITIES IN 
SHIPPEGAN ARE SHIPPEGAN ARE 
SUFFICIENTLY SUFFICIENTLY 
DISPERSED; VERY DISPERSED; VERY 
LIMITED EFFECTS ON LIMITED EFFECTS ON 
BAIE DE LAMEQUE.BAIE DE LAMEQUE.



2323

CONCLUSION S & CONCLUSION S & 
RECOMM ENDATIONSRECOMM ENDATIONS
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WHAT TO DO WITH WHAT TO DO WITH 
LAMEQU E COOP EFFL UENT?LAMEQU E COOP EFFL UENT?

•• PREPRE--TREATMENT OF EFFL UENT.TREATMENT OF EFFL UENT.

•• RERE--LOCATE OUTFALL.LOCATE OUTFALL.

•• IMPROVE DISPERSION.IMPROVE DISPERSION.

•• COMBINATION OF APPROAC HES.COMBINATION OF APPROAC HES.
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WHAT IF EFFLUENT WAS PREWHAT IF EFFLUENT WAS PRE--TREATED TO TREATED TO 
REDUCE NU TRIENTS?REDUCE NU TRIENTS?

25 % 25 % 

REDUCTIONREDUCTION

50 % 50 % 

REDUCTIONREDUCTION
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WHAT IF EFFLUENT WAS PREWHAT IF EFFLUENT WAS PRE--TREATED AND TREATED AND 
OU TFALL WAS S HIFTED?OU TFALL WAS S HIFTED?

25 % 25 % 

REDUCTIONREDUCTION

50 % 50 % 

REDUCTIONREDUCTION
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RECOMM ENDA TION #1RECOMM ENDA TION #1

qq PREPRE--TREATMENT OF EFFL UENT WITH EXIST ING TREATMENT OF EFFL UENT WITH EXIST ING 
OU TFALL WILL L IK ELY B E INSUFFICIENT TO MEET OU TFALL WILL L IK ELY B E INSUFFICIENT TO MEET 
PHO SPHORUS AND NITROGEN ASSIMILATIVE PHO SPHORUS AND NITROGEN ASSIMILATIVE 
CAPACITY ISSUE.CAPACITY ISSUE.

qq REQUIRES:REQUIRES:

qq RERE--LOCATION OF OUTFALL TO PROVIDE BETT ER LOCATION OF OUTFALL TO PROVIDE BETT ER 
DISPERSION DISPERSION 

qq USE OF DIFFUSER END TO AC HIEVE BETTE R USE OF DIFFUSER END TO AC HIEVE BETTE R 
DISPERSION DISPERSION 

qq PREPRE--TREATMENT T O REDUCE NUTRIENT LOAD INGTREATMENT T O REDUCE NUTRIENT LOAD ING
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WHAT OF OTHER WHAT OF OTHER 
NU TRIENT SOU RCES?NU TRIENT SOU RCES?

qq RESERVOIR OF NUTRIENTS IN SEDIMENTSRESERVOIR OF NUTRIENTS IN SEDIMENTS

qq ROLE OF AQU ACULTURE FACILITIES.ROLE OF AQU ACULTURE FACILITIES.

qq SHIPPAGAN PROCESSING EFFL UENTS.SHIPPAGAN PROCESSING EFFL UENTS.

qq SUBURBAN DEVELOPMENT WITH O NSUBURBAN DEVELOPMENT WITH O N --SITE SITE 
TREATMENT OF SEWAGE.TREATMENT OF SEWAGE.
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RECOMM ENDA TION #2RECOMM ENDA TION #2

qq DREDGE NUTRIENTDREDGE NUTRIENT --RICH SEDIMENTS TO REMOVE RICH SEDIMENTS TO REMOVE 
GROWTH RESE RV OIR.GROWTH RESE RV OIR.

qq RERE--LOCATION OF OUTFALL MAY R EQUIRE SHIFTING LOCATION OF OUTFALL MAY R EQUIRE SHIFTING 
OF AQUAC ULTURE LEASES DUE TO SHELLF ISH OF AQUAC ULTURE LEASES DUE TO SHELLF ISH 
REGULATION S.REGULATION S.

qq MUST ASSESS CON TRIBUTIONS TO NU TRIENT MUST ASSESS CON TRIBUTIONS TO NU TRIENT 
BUDGET OF BAIE DE LAMEQU E FROM AQUACULTURE BUDGET OF BAIE DE LAMEQU E FROM AQUACULTURE 
LEASES.LEASES.
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2003 POSITION O F SHELLF ISH 2003 POSITION O F SHELLF ISH 
CLOSURE LINE AND CLOSURE LINE AND 

AQUACULTURE LEASESAQUACULTURE LEASES
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HO W TO RESOLVEHO W TO RESOLVE
MULTIMULTI --USER C ON FLICTS?USER C ON FLICTS?
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RECOMM ENDA TION #3RECOMM ENDA TION #3

qq DEVELOP BAIE DE LAMEQUE E NVIRONMENTAL DEVELOP BAIE DE LAMEQUE E NVIRONMENTAL 
MANAGEMENT PLAN.MANAGEMENT PLAN.

qq FORM BAIE DE LAMEQU E E NVIRONMENTAL FORM BAIE DE LAMEQU E E NVIRONMENTAL 
MANAGEMENT ROUN DTABLE WITH ALL MANAGEMENT ROUN DTABLE WITH ALL 
ST AK EHOLDERS.ST AK EHOLDERS.

qq IDENTIFY OBJ ECTIVES AND TARGETS IDENTIFY OBJ ECTIVES AND TARGETS –– WHAT DO WHAT DO 
TOWN AND BAY RESIDENTS WANT?TOWN AND BAY RESIDENTS WANT?

qq IDENTIFY MEASURES TO PROTECT E NVIRONMENT IDENTIFY MEASURES TO PROTECT E NVIRONMENT 
WHILE P ROMOTING DEVELOPMENT.WHILE P ROMOTING DEVELOPMENT.

qq DEVELOP AND CON DUCT MONITORING PROGRAM TO DEVELOP AND CON DUCT MONITORING PROGRAM TO 
CONTINU E DEFINING Q UALITY OF BAIE DE LAMEQUE. CONTINU E DEFINING Q UALITY OF BAIE DE LAMEQUE. 
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RECOVERY OF ECOSYST EM WILL RECOVERY OF ECOSYST EM WILL 
NO T BE WITHIN ONE YEARNO T BE WITHIN ONE YEAR

qq PLANNING , PERMITTING AND C ON STRUCTION O F PLANNING , PERMITTING AND C ON STRUCTION O F 
RECOMMENDED WORK S WILL TAK E 10RECOMMENDED WORK S WILL TAK E 10 --24 MONTHS.24 MONTHS.

qq COLL ECT AND CONTROL ACC UMULATION OF SEA COLL ECT AND CONTROL ACC UMULATION OF SEA 
LETT UCE.LETT UCE.

qq CONTINU E TO MONITOR AND MANAGE SEA LETT UCE CONTINU E TO MONITOR AND MANAGE SEA LETT UCE 
ISSUE.ISSUE.
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NEXT STEP SNEXT STEP S

qq CON DUCT ST UDIES T O PROPERLY C HARA CTERIZE CON DUCT ST UDIES T O PROPERLY C HARA CTERIZE 
COOP EFFL UENT AND WITH MODELING ENSURE COOP EFFL UENT AND WITH MODELING ENSURE 
PROPER SELECTION OF OUTFALL SITE AND PREPROPER SELECTION OF OUTFALL SITE AND PRE--
TREATMENT.TREATMENT.

qq ASSESS STATUS OF SALTMARSH AS ODOUR SOURCE, ASSESS STATUS OF SALTMARSH AS ODOUR SOURCE, 
AFTER CHANGES T O COOP EFFL UENT AND SEA AFTER CHANGES T O COOP EFFL UENT AND SEA 
LETT UCE MANAGEMENT.LETT UCE MANAGEMENT.

qq ASSESS ROLE OF AQUAC ULTURE FACILITIES ON ASSESS ROLE OF AQUAC ULTURE FACILITIES ON 
CIRCULATION IN BAY AND AS S OURCE OF NU TRIENTS.CIRCULATION IN BAY AND AS S OURCE OF NU TRIENTS.

qq EVALUATE AND COST OPTIONS FOR R EMOVAL OF EVALUATE AND COST OPTIONS FOR R EMOVAL OF 
NU TRIENT RESERVOIR NU TRIENT RESERVOIR –– DREDGING, CAPPING, LON GDREDGING, CAPPING, LON G--
TE RM SYSTE M RESTORATION.TE RM SYSTE M RESTORATION.
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LESSON S LEAR NEDLESSON S LEAR NED

qq MARINE BIOMARINE BIO--RESOURCE P ROCESSING FAC ILITIES AR E RESOURCE P ROCESSING FAC ILITIES AR E 
MAJ OR FOCUSED SOURCES OF NU TRIENTS AND MAJ OR FOCUSED SOURCES OF NU TRIENTS AND 
OXY GENOXY GEN --DEMAND MATE RIALS.DEMAND MATE RIALS.

qq PRESENT SCALE AND EXTE NT OF PROCESSING PRESENT SCALE AND EXTE NT OF PROCESSING 
EFFL UENTS CREATE MAJ OR ENVIRONMENTAL EFFL UENTS CREATE MAJ OR ENVIRONMENTAL 
IMPACTS ON LOCA L MARINE WATERS. IMPACTS ON LOCA L MARINE WATERS. 

qq TO MEET CANAD A’S COMMITMENT T O MANAGEMENT TO MEET CANAD A’S COMMITMENT T O MANAGEMENT 
OF L ANDOF L AND--BASED SOU RCES OF POLL UTION TO MARINE BASED SOU RCES OF POLL UTION TO MARINE 
ENVIRONMENT, NU TRIENT LOAD INGS MUST BE ENVIRONMENT, NU TRIENT LOAD INGS MUST BE 
REDUCED.REDUCED.

qq CONTINUATION O F MINIMALL Y CONTROLL ED CONTINUATION O F MINIMALL Y CONTROLL ED 
DISCHARGES WILL INCREASE OCCURRENCES OF SEA DISCHARGES WILL INCREASE OCCURRENCES OF SEA 
LETT UCE AC CUMULATION AND OTHER SIGNS OF LETT UCE AC CUMULATION AND OTHER SIGNS OF 
EUTROPHICATION.EUTROPHICATION.
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MERCIMERCI


