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The History

Residentsof theMill River areahavebeen concerned
about thefailing health of theMill River estuary sincethe
first shellfishclosuresintheupper river morethan 30
yearsago. Theproblemsareeasily seen. Largefloating

matsof sealettuce havebecomeacommonsightinsome

areasof theriver during summer months. Whenthese
largematsbeginto dieoff, thedecay processcausesa
strong rotten egg smell and bacteriacanresultinthe
water turningamilky whiteor greenishcolour. Asall of
theoxygeninthewater isused up, theresult can befish
andshdlfishkills.

Various views of sea lettuce growth in Mill River.

TheMill River Watershed Roundtabl e, apartnership of
thecommunity and government, wascreatedin 1999to
develop astrategy to addressproblemsinMill River. As
afirst step, the Roundtable hired Martec L td, an oceano-
graphicconsultingfirmfromHalifax, tocarry out astudy.
Thegoal wasto pinpoint the causesof theproblemsin
Mill River andidentify potentia correctivemeasuresto
improveconditions.

The Study

Thestudy examinedtheeffectsof bridgesand cause-
ways, sediment inputs, and nutrient inputs on water
quality, and how changescould be madetotheseto
improveconditionsintheriver. It then providedan
optimized strategy, or particular combination of changes
whichwould providethemost improvement.

Thestudy used computer modelling technology, whichis
currently thebest way to predict how physical changesin
tidal flushing, nutrient reduction, land management and
other measures, caninteract to produceachangein any
given body of water. Three separate but interconnected
modelswereused:

= The water shed model was used to show how
nutrient and siltloadswould beaffected if
changesweremadeto land-usepractices.

= The hydrodynamic model wasused to predict if
widening theopeningsof bridges; creating
openingsincauseways, or dredging of channels,
shallow aresas, or the Goose Harbour entranceto
Cascumpec Bay, would createimprovementsin
tidal flushing.

= The water quality model was used to predict
if improvementsinwater quality werepossible
by making changesintida flushingor nutrient
loading from wastewater treatment or land use.



The Results

Effect of Bridges and Causeways

Themodel demonstrated only adight differencebetween
tidesin Cascumpec Bay and Mill River; but agreat
differencebetweentidesinMill River andthebay, anda
point outsideof thebay (off Alberton). Thisindicatesthat
tidal flow and circul ation patternswithinMill River are
controlled by theentrance of Cascumpec Bay and not by
the Cascumpec Bridge.

Cascumpec Bridge

Themodel alsodemonstratedthat creatinglarger
openingsat the Cascumpec, Long Creek and

Meggison’ sCreek bridges, and creating openingsat the
Fox Idand and Pitt Iland causeways, would produce no
improvementinflushingor water quaity inMill River or
Hill’ sRiver.

Effect of Dredging and Reducing Siltation

The study demonstrated that dredging would not produce

sgnificant changesinwater quality inMill River.

. Dredging GooseHarbour wouldresultinonly a
dight changeintidesinMill River andno
improvementinwater quality intheriver.

. Dredging of selectedin-filled areasof Mill River
would produceamarginal improvement inwater
quality but therewoul d still beseal ettucegrowth.

. Dredging afour-metrechannel from Cascumpec
Bridgethoughtotheupper river areawould
produceno significantimprovement inwater
qudlity.

. Dredging of shallow upper river areaswould not
haveagreat impact onwater quality as
continuinglargeinputsof nitrogenwoul d cause
continued seal ettuceand algaegrowth.

. Effect of Reducing Nutrients

. Sewage Treatment Plant

. Anadditiona levd of treatment at theMill River Sewage
- Treatment Plant could resultinan 82 per cent reduction

- inphosphorusentering theriver fromthat source. This

- reductioninphosphoruswaspredictedtoresultinadight
. decreaseinalgaegrowthintheriver.

. Agricultural Practices

. Thewater quality model showed that reducing nutrients
" enteringtheriver fromfarmlandthroughout the

- watershed, would greatly decrease algagand seal ettuce
- growthintheriver. Inorder toreducenutrientinputs,

. variouscombinationsof soil conservationand altered

. fertilizer applicationsmethodswereruninthewatershed
* model. Themodd resultsvaried depending onwhat

- combination of measureswasused. Man-made settling

- pondsandartificia wetlandspredicted anadditiona

. reductioninnutrientswhen usedinconjunctionwith

. reducedfertilizer gpplication and additiona soil
~conservation.

- Dredging

- Nutrient rich sedimentsintheupper river could act asa
- sourceof phosphorusfor theestuary for sometime. The
- model demonsgtrated that alargeamount of material

. would haveto beremoved to reducethisphosphorus

. source. Thecost of thisdredgingwould not offset the

- bendfits.

The upper estuary and Mill River resort



The watershed model
demonstrated that most

of the nitrogen entering
the Mill River estuary

(93 per cent) comes
from the watershed while

the phosphorus comes
from both the watershed

(56 per cent) and the
sewage treatment plant
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(43 per cent).

Source: Adapted from Figure 18.5and fromtext valuesin Addendum 1,

Mill River Watershed M odelling Studly .

Identifying An Optimum Strategy
Six strategieswereconsidered:

1 Nutrientreductiononfarmland combinedwithtertiary
treatment at thetreatment plant.

2 Nutrient reduction and useof settling pondsand
artificial wetlandsonfarmland combinedwithtertiary
treatment at thetreatment plant.

3 Dredging afour-metredeep channel throughtheupper
estuary.

4 Dredgingafour-metredeep channel throughtheupper

estuary combined with Strategy 1 above.

Enlargement of opening at Cascumpec Bridge.

Reduction of nutrientsfrom cottagesand thegol f

course.
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- Todeterminethebest solutiontothe problemsinMill

- River, each strategy wasexamined usingthemodels. The
. optionswerethen ranked according to the percentage of
. improvement achieved.

- Strategies1, 2,4, and 6 all predicted reduced growth of
- agaeintheriver. However, Option 2 produced the

. greatestimprovement and wasranked highest.

. Option5, theopening of Cascumpec Bridge, wasthe

- lowest ranked option asnoimprovementinalgaegrowth
- wouldbeproduced.



Conclusions

It wasconcluded that the best strategy toimproveMill
Riveristoreducenutrientinputsby targeting both

agricultural runoff and thesewagetreatment plant effluent.

Thestudy hasshownthat 75 per cent reduction of
nutrientsinagricultura runoff would produceapostive
changeinconditionsintheriver. Toget thisreduction,
best management practicessuch assoil conservationand
nutrient management would havetobeusedin
conjunctionwith man-madesettling pondsor artificial
wetlands.

By upgrading theexisting sawagetreatment facility to
. tertiary treatment, thelevel sof phosphorusenteringthe
. river fromthat source can bereduced by 82 per cent.

- Making physica changesto bridgesand causewaysinthe
- Mill River would notimproveconditions. Dredgingin-

- filledareasintheupper estuary would not reduce growth

. of sealettuceasnutrient loadingtotheriver iscurrently

. great enough that sealettucewoul d grow inwater deeper
- thanonetothreemetres.

The complete Mill River Estuary Modelling Study
can be found online at:
www.gov.pe.ca/go/millriverstudy
For further information, contact:

Mill River Water shed Improvement Committee
(c/o Al Peters, 606 Fortune Cove Road
RR3 O’ Leary, PE COB 1VO0) or
Departmentof Environment, Energy and Forestry
Water Management Division
(902) 368-5044 or toll-free 1-866-368-5044



