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1.�� Introduction��

1.1�� Purpose��and��Objectives��

Canadian��Solar��Solutions��Inc.��(Canadian��Solar)��is��proposing��to��develop��a��solar��facility��(Project)��

consisting��of��three��interconnected��solar��farms��in��the��City��of��Temiskaming��Shores,��Ontario.����This��

Noise��Study��Report��(NSR)��is��being��submitted��to��the��Ministry��of��the��Environment��as��required��

under��the��Renewable��Energy��Approvals��(REA)��process��as��outlined��in��Ontario��Regulation��359/09.����

This��assessment��documents��the��compliance��of��all��existing��noise��sources��at��the��Liskeard��facility��

with��MOE��Publication��NPC�r232��Sound��Level��Limits��for��Stationary��Sources��in��Class��3��Areas��

(Rural).��

1.2�� Overview��of��Facility��

Canadian��Solar��proposes��to��develop��a��Project��on��three��(3)��separate��properties��each��with��a��

maximum��name��plate��capacity��of��10��MW��(AC),��for��a��total��of��30��MW,��located��near��New��Liskeard,��

in��the��City��of��Temiskaming��Shores,��Ontario.��The��renewable��energy��facility��will��be��known��as��

Project��Liskeard��1,��3��and��4��(L1,��L3��and��L4)��and��is��rated��as��a��Class��3��solar��facility.����Canadian��Solar��

has��received��three��separate��contracts��from��the��Ontario��Power��Authority��(OPA)��for��the��sale��of��

electricity��generated��by��this��renewable��energy��facility��through��the��Province’s��Feed�rin�rTariff��(FIT)��

program��(enabled��by��the��Green��Energy��and��Green��Economy��Act).��The��project��will��require��

approval��under��Ontario��Regulation��359/09��–��Renewable��Energy��Approval��(REA��or��O.��Reg.��

359/09)��under��Part��V.0.1��of��the��Ontario��Environmental��Protection��Act.������

In��addition,��Section��4(3)��of��the��Regulation��states��that��two��or��more��facilities��shall��be��considered��

a��single��facility��if��they��are��“to��function��as��an��integrated��or��aggregated��system��for��generating��

electricity.”� � � � � �For��instance,��if��two��or��more��facilities��are��electrically��interconnected��prior��to��

connection��to��the��distribution��or��transmission��system��they��may��be��considered��integrated��or��

aggregated��and��a��single��project��for��the��purpose��of��applying��for��an��REA.����In��this��case,��the��three��

sites��will��be��electrically��interconnected��and��there��will��be��a��common��connection��point��to��the��

existing��115kV��transmission��network.� � � �Therefore,��Liskeard��1,��3��and��4��are��considered��to��be��

integrated��and��aggregated��as��a��single��Class��3��Solar��Facility��and��one��Project��for��the��purpose��of��

the��REA��process,��which��means��that��one��set��of��REA��reports,��will��be��prepared��to��address��all��three��

sites��in��aggregate.����This��minimizes��duplication��of��effort,��considers��the��combined��assessment��of��

environmental��effects��and��will��facilitate��a��clearer��and��streamlined��consultation��process.��
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The��Project��is��located��on��three��separate��properties��within��the��City��of��Temiskaming��Shores��on��

the��west��side��of��Highway��11,��just��west��of��New��Liskeard.� � � �The��proposed��sites��are��located��on��

municipal��and��privately��owned��lands��with��geographic��coordinates��as��follows:��

Liskeard��1��

Location:���� �� Latitude:��47°��30’��46.04”��N,��Longitude:��79°��42’��33.08”��W��

�� Legal��Description:���� E��½��of��S��½,��Lot��5,��Concession��2,��Geographic��Township��of��Dymond,��

City��of��Temiskaming��Shores����

Municipal��Address:�� 704137��Rockley��Road��

Temiskaming��Shores,��ON��

P0J1P0��

Size:� � � � � �10MW��AC��(12.01��MW��DC)��

��

Liskeard��3��

�� Location:���� �� Latitude:��47°��29’��30.57”��N,��Longitude:��79°��42’��23.88”��W��

�� Legal��Description:���� Lots��5��and��6,��Concession��6,��Geographic��Township��of��Bucke,��City��of��

Temiskaming��Shores����

Municipal��Address:�� Radley��Hill��Road��and��Highway��11��

Temiskaming��Shores,��ON��

P0J1P0��

Size:� � � � � �10MW��AC��(12.01��MW��DC)��

��

Liskeard��4��

�� Location:���� �� Latitude:��47°��30’��14.34”��N,��Longitude:��79°��42’��44.70”��W��

�� Legal��Description:���� N��½,��Lot��5,��Concession��1,��Geographic��Township��of��Dymond,��City��of��

Temiskaming��Shores����

Municipal��Address:�� 704130��Rockley��Road��

Temiskaming��Shores,��ON��

P0J1P0��

�� Size:� � � � � �10MW��AC��(12.01��MW��DC)��

��
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Figure��1��shows��the��general��location��of��the��project��in��Ontario.����The��Project��Location��is��defined��in��

Ontario��Regulation��359/09��to��be��“when��used��in��relation��to��a��renewable��energy��project,��a��part��of��

land��and��all��or��part��of��any��building��or��structure��in,��on��or��over��which��a��person��is��engaging��in��or��

proposes��to��engage��in��the��project��and��any��air��space��in��which��the��a��person��is��engaging��in��or��

proposes”.� � � �Figure��2��shows��the��Project��Location��and��Figure��3��illustrates��the��existing��land��uses��

within��the��vicinity��of��the��Project��Location.�� � �Project��components,��including��up��to��156,780��solar��

modules��and��electrical��facilities��such��as��inverters,��transformers,��substation��and��electrical��lines,��

will��be��located��on��private��land��or��municipally��owned��right�rof�rways��as��shown��in��Figure��4.��The��

total��land��parcel��within��the��Project��Location��boundary��is��approximately��136.25��hectares.����������

This��includes��the��following��Project��features:��

�x Solar��panel��arrays;����

�x Temporary��and��permanent��site��access��roads;����

�x “E�rHouse”��units��each��containing��2�r500��kW��inverters��and��a��1��MVA��transformer;����

�x Substation��yard��with��main��transformer;��

�x Communication��towers;����

�x All��distribution��electrical��lines;����

�x Temporary��laydown��and��staging��areas��for��construction;����

�x Project��fencing.����

��
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Figure��1:����General��Location��of��Project��Liskeard��1,��3��and��4��in��Ontario��
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1.3�� Summary��of��Acoustic��Environment��and��Applicable��Noise��Limits��

The��background��ambient��noise,��exclusive��of��that��generated��by��the��Liskeard��facility,��can��be��

characterized��as��having��qualities��of��a��Class��3��(Rural)��area,��as��described��in��NPC�r232.����The��primary��

contributor��to��the��background��sound��in��Class��3��areas��are��natural��sounds��and��occasional��vehicle��

traffic��on��nearby��roadways.��

The��NPC�r232��Class��3��area��exclusion��limits��of��45��dBA��for��daytime��(07:00��–��19:00),��40��dBA��for��

evening��(19:00��–��23:00)��and��40��dBA��for��nighttime��(23:00���r��07:00)��were��selected��to��represent��the��

performance��limits��at��noise��sensitive��receptors.��

1.4�� Statement��of��Compliance��

The�� project�� complies�� with�� the�� conditions�� for�� noise�� emissions�� defined�� in�� Ministry�� of��

Environment��NPC�r232��Sound��Level��Limits��for��Stationary��Sources��in��Class��3��areas��for��all��sources��

assessed��in��this��report.��
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2.�� Facility��Description��

Project��Liskeard��1,��3��and��4��consists��of��up��to��156,780��solar��photovoltaic��modules��contained��in��a��

series��of��arrays.� � � �The��modules��will��be��mounted��on��fixed��racks��that��are��placed��on��steel��piles.����

Once��constructed,��the��Project��will��have��no��moving��parts.����In��addition��to��the��solar��modules,��the��

following��equipment��will��be��part��of��the��operation��of��the��Project:��

Substation��Transformer��(TRS)��

One��substation��transformer��will��be��installed��to��step��up��the��current��for��connection��with��

the��grid.� � � �The��substation��transformer��make��and��model��have��not��been��selected��at��this��

point,��so��an��estimate��of��sound��power��has��been��used.��This��value��is��based��on��a��

measurement��of��a��115MVA��substation.����

Inverter��Units��(INV)��

Thirty��(30)��inverter��units��will��be��installed��to��convert��DC��to��AC��current��prior��to��voltage��

boost��and��connection��to��the��grid.� � � �The��inverter��units,��SMA��Sunny��Central��1000MV��

models,��are��rated��for��1000��kVA��of��continuous��output��power��and��contain��two��inverters,��

an��inverter��transformer,��and��cooling��fans.������

The��onsite��noise��sources,��their��Sound��Power��Levels��(PWLs)��in��octave��band��spectrum��as��well��as��

the��overall��PWLs��for��each��source��are��presented��in��Table��1��–��Summary��of��Noise��Sources.����

��

Table��1:����Summary��of��Noise��Sources��

Source�� Octave��Spectrum��(dB)�� Overall��

Name�� Count�� 31.5 63�� 125 250�� 500�� 1000 2000 4000�� 8000�� A�� linear

Substation��Transformer�� 1�� 122 109.2 109.3 82.4�� 80.1 68.8 64.9 70.3�� 61.4�� 94.1�� 122.4

Inverter��Unit�� 30� � � �96�� 100 106.6 99.8 95.1 91.4 83.4� � � �102.2 108.7

 

2.1�� Operating��Hours��of��Facility��

The��Project��is��designed��to��operate��365��days��per��year.� � � �The��solar��panels��are��only��able��to��

generate��electricity��when��the��sun��is��shining.� � � �Similarly,��the��inverters��only��operate��when��the��

solar��panels��are��generating��electricity.����The��operating��load��for��the��inverters��and��transformers��is��

dependent��on��the��amount��of��electricity��generated��by��the��panels,��which��is��at��maximum��(100%��
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load)��when��the��sunlight��is��most��intense.� � � �For��this��assessment,��the��inverters��and��transformers��

were��conservatively��assumed��to��be��operational��at��maximum��load��during��both��daytime��and��

night�rtime��hours.��

2.2�� Site��Plan����

Figure��4��–��Overall��Site��Plan��illustrates��the��Project��Liskeard��1,��3��and��4,��including��fenceline,��as��

well��as��all��noise��sources��associated��with��the��facility,��the��nearby��receptor��locations��and��land��

features��in��the��area.��

��

��
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3.�� Noise��Source��Summary��

3.1�� Noise��Source��Summary��Table��

The��dominant��noise��sources��associated��with��the��operation��of��the��subject��site��are��listed��in��

Table��2��–��Noise��Source��Summary��Table.� � � �The��source��sound��power��levels��(PWLs),��source��

location,��sound��characteristics,��and��any��noise��control��measures��for��the��sources��are��summarized��

in��this��table.����Both��the��inverter��unit��and��the��substation��transformers��are��considered��to��generate��

tonal��noise.������

Table��2:����Noise��Source��Summary��Table��

Noise��Source��ID�� PWL��(dBA)��

Source��

Location1������������������

(I��or��O)��

Sound��

Characteristics2��

(S,Q,I,B,T,C)��

Noise��Control��

Measures3��

(S,A,B,L,E,O,U)��

TRS1�� 94.1�� O�� T�� U��

INV1.1��–��INV1.10��

INV3.1��–��INV3.10��

INV4.1��–��INV4.10��

102.2�� O�� T�� U��

��
��� � � �

Noise��Source��Summary��Table��Notes:��
1��Source��Locations�� 2����Sound��Characteristics�� 3��Noise��Control��Measures��
O��–��located/installed��outside��building,��
including��on��rooftop��

S��–��Steady��
Q��–��Quasi��Steady��Impulsive��

S��–��silencer,��acoustic��louver,��muffler��
A��–��acoustic��lining,��plenum��

I��–��located/installed��inside��building���� I��–��Impulsive�� B��–��barrier,��berm,��screening��
�� B��–��Buzzing�� L��–��lagging��
�� T��–��Tonal�� E��–��acoustic��enclosure��
�� C��–��Cyclic�� O��–��other��
�� Int��–��Intermittent���� U��–��uncontrolled��

    Note:��TRS:��Substation��transformer������INV:��Inverter��Unit��

 

3.2�� Noise��Source��Specifications��

Noise��source��specifications�� including��manufacturer�rspecified��noise��data��are��provided�� in��

Appendix��A��–��Manufacturer��Specifications.��

3.3�� Source��Power/Capacity��Ratings��

Manufacturer��data��for��capacity��and��operating��specifications��for��primary��noise��sources��can��be��

found��in��Appendix��A���r��Manufacturer��Specifications.��
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3.4�� Noise��Control��Description��&��Acoustical��Specifications��

The��inverters��and��inverter��transformer��are��enclosed��within��a��standard��weather��enclosure��

constructed��of��steel��with��NEMA��3R��rating��(referred��to��as��“ inverter��unit”,��see��Appendix��A).����The��

enclosure��is��equipped��with��louvers��for��ventilation��purposes.����The��noise��transmitted��through��the��

louvers��is��higher��than��through��the��solid��steel��walls��of��the��weather��enclosure.� � � �If��required,��

acoustic��louvers��are��used��for��the��enclosure��to��reduce��noise��impact��from��the��inverter��unit.��

Through��modelling��iterations��it��was��determined��that��the��acoustical��louver��would��be��required��

for��several��of��the��inverter��units��at��the��site��in��order��to��meet��the��required��performance��limit��(i.e.,��

40��dBA).� � � �The��inverter��units��that��are��to��be��mitigated��with��the��acoustic��louver��as��well��as��that��

Transmission��Loss��(TL)��spectrum��for��the��acoustic��louver��are��presented��in��Table��3a��–��Noise��

Attenuation��Data.��

Table��3a:����Noise��Attenuation��Data��

Noise��Control�� TL��Spectrum��(dB)��Noise��
Source��ID�� Type�� Manufacturer�� 63�� 125�� 250�� 500�� 1000�� 2000��

INV1.1�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.2�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.3�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.4�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.5�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.6�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.7�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.8�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.9�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV1.10�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV3.5�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV3.6�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.2�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.3�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.4�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.5�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.6�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.7�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.8�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.9�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��

INV4.10�� Acoustical��Louver�� Greenheck�� 4�� 4�� 6�� 10�� 17�� 12��
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It��was��determined��through��noise��modelling��iterations��that��the��noise��from��two��of��the��inverter��

units��that��are��already��equipped��with��acoustic��louvers��(i.e.,��INV1.2��and��INV1.10)��would��require��

additional��mitigation��measure.����A��“U”��shape,��3.5m��high,��noise��barrier��wall��was��incorporated��in��

the��modelling��for��the��two��inverter��units.� � � �The��noise��wall��will��consist��of��solid��material��with��a��

minimum��surface��area��density��of��20��kg/m2.� � � �The��wall��will��eliminate��the��line�rof�rsight��between��

the��inverter��unit��and��the��receptors��to��the��east,��south��and��southeast��of��the��inverter��units.����

Details��of��the��noise��barrier��wall,��including��UTM��coordinates��and��dimensions��are��provided��in��

Table��3b��–��Barrier��Wall��Information.� � � �A��plan��view��and��an��isometric��view��of��the��noise��barrier��

wall��(with��dimensions)��and��the��inverter��unit��are��presented��in��Figure��5��–��Transformer��Barrier��

Wall��Plan��and��Isometric��View.������������

��

Table��3b:��Barrier��Wall��Information��

Noise��Control��

Type�� Location��

Construction��

Material��

Approximate��

Height��

Approximate��

Length��

Distance��

from��

Source��

Barrier��

Wall��
Transformer��

Minimum��Density:��

20��kg/m2��

continuous��

3.5m�� 15m�� 1.5m��

��

UTM��Coordinates��of��Barrier��Wall��Noise��
Source��ID��

x��(m)�� y��(m)��

Barrier��wall��
Height��above��

grade��
(m)��

597121�� 5262684�� 3.5��

597126�� 5262684�� 3.5��

597126�� 5262679�� 3.5��
Inv1.2��

597121�� 5262679�� 3.5��

597230�� 5262751�� 3.5��

597235�� 5262751�� 3.5��

597235�� 5262746�� 3.5��
Inv1.10��

597230�� 5262746�� 3.5��

��

��
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��

��

��

��

��

��

��

��

Figure��5:����Inverter��Unit��Barrier��Wall��Plan��and��Isometric��View��

��

��

��

��
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��
4.�� Point��of��Reception��Noise��Impact��Analysis��

4.1�� Land��Use��Zoning��Plan��

The��project��location��is��in��a��rural��setting��just��west��of��the��community��of��New��Liskeard��and��the��

facility��would��be��constructed��primarily��on��agricultural��pasture��areas��that��are��not��considered��

prime��agricultural��lands.� � � �The��surrounding��lands��are��predominately��agricultural��with��some��

scattered��residential��dwellings.� � � � � �The��project��location��is��zone��“A1,��Agriculture”��and��“AG,��

Agriculture”��by��the��current��zoning��by�rlaws��governed��by��the��City��of��Temiskaming��Shores.����

4.2�� Scaled��Area��Location��Plan��

Figure��2��shows��an��aerial��photo��of��the��area��and��the��location��of��the��proposed��Project��and��

Figure��3��shows��the��existing��land��use��of��the��area��as��well��and��nearby��receptors.��
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4.3�� Points��of��Reception��(PORs)��List��and��Description��

The��Model��Municipal��Noise��Control��By�rLaw��defines��a��Point��of��Reception��(POR)��/ ��receptor��as��

“any��point��on��the��premises��of��a��person��where��sound��or��vibration��originating��from��other��than��

those��premises��is��received.”����Noise��sensitive��receptors,��as��defined��in��MOE��Publication��NPC�r205��

and��232,��include��the��following��land��uses:��

�x Permanent,��seasonal,��or��rental��residences;��

�x Hotels,��motels��and��campgrounds;��

�x Schools,��universities,��libraries��and��daycare��centres;��

�x Hospitals��and��clinics,��nursing��/ ��retirement��homes;��and,��

�x Churches��and��places��of��worship.��

��

A��receptor��height��of��4.5m��was��considered��for��all��receptors,��assuming��a��2�rstorey��dwelling��at��

each��receptor��location.����The��UTM��coordinates��(NAD83)��and��heights��of��the��receptors��used��in��the��

noise��modelling��are��summarized��in��Table��4��–��Noise��Sensitive��Receptors��–��Coordinates.����The��

UTM��coordinates��represents��points��within��the��property��boundary��of��the��receptors��(including��a��

vacant��lot)��which��are��(1)��closest��to��onsite��noise��sources;��or��(2)��are��approximately��30m��from��the��

façade��of��the��dwelling��in��the��direction��of��the��onsite��noise��sources.��Also��included��in��the��model��

are��properties��without��current��residences��(vacant��lots��and��larger��farm��holdings),��but��the��zoning��

would��permit��a��residential��dwelling.������
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Table��4:����Noise��Sensitive��Receptors��–��Coordinates����

UTM��Coordinates��(m)��POR��

ID��

Description�� Receptor��

Height��(m)�� X�� Y��

R1�� Residential��Receptor 4.5 596324 5263931��
R2�� Residential��Receptor�� 4.5�� 596772 5263989��
R3�� Residential��Receptor�� 4.5�� 597338 5263658��
R4�� Residential��Receptor�� 4.5�� 597675 5263527��
R5�� Residential��Receptor�� 4.5�� 597811 5263414��
R6�� Residential��Receptor�� 4.5�� 597807 5263174��
R7�� Residential��Receptor�� 4.5�� 598036 5263053��
R8�� Residential��Receptor�� 4.5�� 598284 5263008��
R9�� Residential��Receptor�� 4.5�� 598136 5262724��
R10�� Residential��Receptor�� 4.5�� 597979 5262551��
R11�� Residential��Receptor�� 4.5�� 597695 5262549��
R12�� Residential��Receptor�� 4.5�� 597278 5262551��
R13�� Residential��Receptor�� 4.5�� 598181 5261924��
R14�� Residential��Receptor�� 4.5�� 598293 5261763��
R15�� Residential��Receptor�� 4.5�� 598194 5261668��
R16�� Residential��Receptor�� 4.5�� 598198 5261429��
R17�� Residential��Receptor�� 4.5�� 598450 5261019��
R18�� Residential��Receptor�� 4.5�� 598231 5259492��
R19�� Residential��Receptor�� 4.5�� 597708 5259237��
R20�� Residential��Receptor�� 4.5�� 597414 5259278��
R21�� Residential��Receptor�� 4.5�� 597007 5259240��
R22�� Residential��Receptor�� 4.5�� 596503 5259316��
R23�� Residential��Receptor�� 4.5�� 596488 5259818��

��

4.4�� Procedure��for��Assessing��Noise��Impacts��at��Each��POR��

Noise��Modelling��

Daytime/nighttime��worst�rcase��noise��emission��scenarios��at��each��POR��were��modeled��using��

CADNA/A��software��program��from��DataKustik��GmbH.����The��outdoor��noise��propagation��model��is��

based��on��ISO��9613,��Part��1:��Calculation��of��the��absorption��of��sound��by��the��atmosphere,��1993��and��

Part�� 2:�� General�� method�� of�� calculation�� (ISO�r9613�r2:�� 1996).� � � �The�� model�� is�� capable�� of��

incorporating��various��site��specific��features,��such��as��elevation,��berms,��adsorptive��grounds,��and��

barriers��to��accurately��predict��noise��levels��at��specific��receptors,��pertaining��to��noise��emissions��

from��a��particular��source(s).� � � �Modeling��output��from��the��CADNA/A��program��is��presented��in��

Figure��6���r��Predicted��Sound��Level��Contours��and��Receptor��Noise��Levels��–��Project��Liskeard��1,��3��

and��4.��
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Existing��Noise��Levels��

No��on�rsite��measurements��were��made��to��assess��the��background��ambient��level��at��the��noise��

sensitive��receptors.����Therefore,��the��MOE’s��default��day��and��nighttime��criteria��for��a��Class��3��area��

was��used��for��this��assessment.��

4.5�� Parameters��and��Assumptions��for��Calculations��

Manufacturer�rspecified��noise��data��was��used��in��the��CADNA/A��software��to��model��the��noise��

impact��at��each��POR.�� � �The��noise��impact��for��each��site��was��modelled��assuming��worst�rcase��noise��

emission��scenario��at��the��site.����The��dominant��noise��sources��for��the��facility��include:��

�x Inverter��Units;��and,��

�x Substation��Transformer.��

��

Inverter��Units��–��The��inverter��units��are��inside��a��standard��manufacturer��supplied��metal��

enclosure��and��contain��two��inverter��units��and��one��inverter��transformer.� � � �The��inverter��

units��are��expected��to��be��operational��primarily��during��the��daytime��period,��however��

conservatively��the��contributions��from��these��sources��were��also��included��in��the��nighttime��

scenario.����As��per��the��MOE��requirement,��a��5��dB��tonal��penalty��was��added��to��the��inverter��

unit��noise��spectrum��for��the��tonal��aspect��of��the��noise��generated��by��the��inverter��units.����

The��inverter��units��were��modeled��as��point��sources��with��hemi�rspherical��spreading.��

Substation�� Transformer�� –�� The�� substation�� transformer�� was�� modeled�� using��

measurements��gathered��by��Dillon��from��a��similar��unit.��Like��the��inverter��units,��the��

transformer��was��conservatively��modeled��using��the��same��data��for��nighttime��as��for��

daytime.� � � �The�� transformers��were��modeled��as��point��sources��with��hemi�rspherical��

spreading.��

Receptors��–��A��receptor��height��of��4.5��metres��representing��a��receptor��in��the��plane��of��a��

second��floor��window��(i.e.,��2�rstorey��dwelling)��was��assumed��for��each��of��the��receptors.��

Reflections��–��Conservatively,��sources��were��modeled��assuming��a��third��order��reflection��



��������Project��Liskeard��1,��3��and��4��
Draft��Noise��Study��Report��–��January��2012��

 
 
 

19

Ground��Absorption��–��For��the��noise��modeling,��a��ground��absorption��coefficient��of��0.7��was��

used��to��represent��the��mostly��absorptive,��vegetated��areas,��between��the��onsite��sources��

and��receptors.��

The��topography��of��the��area��surrounding��the��Mississippi��Mills��Solar��Farm��site��and��receptors��is��

generally��flat��with��some��minor��elevation��changes��between��the��site��and��receptor��locations.����The��

middle��ground��between��the��sources��and��PORs��is��primarily��soft��dirt��and��vegetated��areas.��

4.6�� Predicted��Noise��Impact��at��Points��of��Reception����

Table��5��shows��the��modeled��source��sound��pressure��levels��and��distance��from��source��to��receptor��

at��each��of��the��PORs��as��determined��using��CADNA/A��modeling��software.����The��sound��level��at��the��

POR��accounts��for��attenuation��by,��divergence��(distance),��applicable��barrier/screening��effects,��

ground��effects,��foliage,��and��air��absorption.����This��table��gives��the��sum��total��of��these��attenuations,��

and��the��overall��modeled��day/night��sound��levels.� � � �Graphical��output��generated��by��CADNA,��

showing��the��modelled��sound��level��emissions��for��the��site��are��shown��in��Figure��6� � � r� �Predicted��

Sound��Level��Contours��and��Receptor��Noise��Levels��–��Project��Liskeard��1,��3��and��4.��
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   >  35.0 dB
   >  40.0 dB
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Table��5:����Point��of��Reception��Noise��Impact��Table��–��Partial��Levels��(dBA)��

R1�� R2�� R3�� R4��Source��
ID�� Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��

INV1.1�� 1469�� 12.6�� 1348�� 15.7�� 1007�� 16.5�� 1025�� 16.3��
INV1.2�� 1483�� 12.5�� 1354�� 12�� 1001�� 7.5�� 1010�� 8.9��
INV1.3�� 1269�� 14.1�� 1115�� 15.5�� 774�� 19�� 837�� 18.3��
INV1.4�� 1286�� 14�� 1123�� 15.4�� 766�� 19.1�� 819�� 18.5��
INV1.5�� 1088�� 15.7�� 887�� 17.7�� 550�� 22.1�� 684�� 20.2��
INV1.6�� 1107�� 15.5�� 897�� 17.6�� 539�� 22.4�� 661�� 20.5��
INV1.7�� 1175�� 14.9�� 925�� 17.3�� 481�� 23.5�� 555�� 22.2��
INV1.8�� 1277�� 14.1�� 1061�� 15.9�� 633�� 21�� 661�� 20.5��
INV1.9�� 1382�� 13.3�� 1192�� 14.8�� 775�� 18.4�� 775�� 18.7��
INV1.10�� 1491�� 7.6�� 1324�� 6.4�� 916�� 9.4�� 895�� 9.8��
INV3.1�� 3287�� 10.4�� 3285�� 10.4�� 2969�� 11.6�� 2900�� 12��
INV3.2�� 3293�� 10.4�� 3288�� 10.4�� 2966�� 11.6�� 2895�� 12��
INV3.3�� 3549�� 9.4�� 3552�� 9.4�� 3235�� 10.6�� 3160�� 10.9��
INV3.4�� 3554�� 9.4�� 3554�� 9.4�� 3232�� 10.6�� 3155�� 11��
INV3.5�� 3837�� 1.6�� 3844�� 1.6�� 3524�� 2.7�� 3445�� 3��
INV3.6�� 3841�� 1.6�� 3845�� 1.6�� 3522�� 2.7�� 3441�� 3��
INV3.7�� 3837�� 8.3�� 3828�� 8.3�� 3489�� 9.6�� 3397�� 10��
INV3.8�� 3576�� 9.3�� 3562�� 9.3�� 3223�� 10.7�� 3134�� 11��
INV3.9�� 3417�� 9.9�� 3385�� 10�� 3026�� 11.5�� 2928�� 11.9��
INV3.10�� 3283�� 10.4�� 3247�� 10.6�� 2887�� 12.1�� 2790�� 12.5��
INV4.1�� 2181�� 15.6�� 2199�� 15.5�� 1960�� 15.8�� 1971�� 16.2��
INV4.2�� 2063�� 9�� 2084�� 8.9�� 1859�� 9.7�� 1884�� 9.1��
INV4.3�� 1915�� 9.8�� 1933�� 9.7�� 1717�� 9.9�� 1754�� 10.5��
INV4.4�� 1918�� 9.8�� 1930�� 9.7�� 1706�� 10.8�� 1738�� 10.8��
INV4.5�� 1990�� 9.4�� 1962�� 9.5�� 1676�� 11.1�� 1671�� 11.2��
INV4.6�� 2108�� 8.7�� 2079�� 8.9�� 1782�� 10.5�� 1764�� 10.7��
INV4.7�� 2248�� 8�� 2229�� 8.1�� 1937�� 8.9�� 1915�� 9.7��
INV4.8�� 2345�� 7.5�� 2283�� 7.8�� 1927�� 9.7�� 1860�� 10.1��
INV4.9�� 2192�� 8.3�� 2127�� 8.6�� 1777�� 10.6�� 1722�� 10.9��
INV4.10�� 2005�� 9.3�� 1927�� 9.7�� 1574�� 11.8�� 1528�� 12.2��
TRS1�� 1518�� 20.7�� 1623�� 20.1�� 1569�� 16.5�� 1707�� 17.2��

��
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��

R5�� R6�� R7�� R8��Source��
ID�� Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��

INV1.1�� 1024�� 16.3�� 865�� 17.1�� 1011�� 16.4�� 1232�� 14.4��
INV1.2�� 1005�� 10.4�� 843�� 9.4�� 986�� 10.9�� 1207�� 10.1��
INV1.3�� 868�� 17.9�� 754�� 18.2�� 949�� 17�� 1192�� 14.8��
INV1.4�� 846�� 18.2�� 729�� 18.2�� 923�� 17.3�� 1165�� 15��
INV1.5�� 758�� 19.3�� 711�� 19.8�� 947�� 17.1�� 1198�� 14.7��
INV1.6�� 732�� 19.6�� 684�� 20.1�� 920�� 17.4�� 1172�� 14.9��
INV1.7�� 619�� 21.2�� 573�� 21.8�� 813�� 18.6�� 1065�� 15.9��
INV1.8�� 691�� 20.1�� 590�� 21.4�� 802�� 18.7�� 1050�� 16��
INV1.9�� 780�� 19�� 640�� 18.1�� 819�� 18.4�� 1057�� 16��
INV1.10�� 881�� 10.3�� 714�� 9.6�� 858�� 9.4�� 1082�� 7.6��
INV3.1�� 2827�� 12.3�� 2597�� 12.6�� 2568�� 13.3�� 2640�� 13.2��
INV3.2�� 2820�� 12.4�� 2590�� 12.7�� 2558�� 13.3�� 2628�� 13.3��
INV3.3�� 3084�� 11.3�� 2852�� 12.3�� 2814�� 12.4�� 2876�� 12.2��
INV3.4�� 3077�� 11.3�� 2844�� 12.3�� 2805�� 12.5�� 2864�� 12.2��
INV3.5�� 3365�� 3.2�� 3131�� 4.1�� 3086�� 4.3�� 3137�� 4.1��
INV3.6�� 3360�� 3.3�� 3126�� 4.1�� 3079�� 4.3�� 3129�� 4.1��
INV3.7�� 3311�� 10.3�� 3076�� 11.3�� 3020�� 11.5�� 3063�� 11.3��
INV3.8�� 3051�� 11.4�� 2816�� 12.4�� 2768�� 12.6�� 2818�� 12.4��
INV3.9�� 2841�� 12.3�� 2605�� 13.4�� 2552�� 13.3�� 2600�� 13.4��
INV3.10�� 2705�� 12.9�� 2470�� 14.1�� 2421�� 14.3�� 2474�� 14��
INV4.1�� 1943�� 16.8�� 1745�� 15.7�� 1808�� 17.6�� 1964�� 16.8��
INV4.2�� 1864�� 9.8�� 1673�� 8.2�� 1749�� 10.4�� 1917�� 9.7��
INV4.3�� 1742�� 10.8�� 1559�� 11.3�� 1652�� 11.4�� 1832�� 10.3��
INV4.4�� 1725�� 10.9�� 1540�� 11.4�� 1630�� 11.5�� 1809�� 10.4��
INV4.5�� 1640�� 11.4�� 1441�� 12.1�� 1508�� 12.3�� 1672�� 11.2��
INV4.6�� 1725�� 10.9�� 1519�� 11.8�� 1569�� 11.9�� 1721�� 10.9��
INV4.7�� 1871�� 9.8�� 1661�� 9.1�� 1701�� 10.8�� 1841�� 10.1��
INV4.8�� 1796�� 10.5�� 1573�� 11.7�� 1579�� 11.8�� 1695�� 11.1��
INV4.9�� 1665�� 11.3�� 1447�� 12.4�� 1471�� 12.6�� 1603�� 11.7��
INV4.10�� 1480�� 12.5�� 1269�� 12.9�� 1314�� 13.8�� 1466�� 12.6��
TRS1�� 1745�� 18.7�� 1616�� 17.3�� 1774�� 18.4�� 1993�� 18��

��
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��

R9�� R10�� R11�� R12��Source��
ID�� Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��

INV1.1�� 1041�� 16.1�� 893�� 19.9�� 614�� 23.6�� 224�� 32.7��
INV1.2�� 1014�� 11.3�� 866�� 16.6�� 588�� 19.9�� 203�� 28��
INV1.3�� 1059�� 16�� 959�� 19.2�� 707�� 22.2�� 414�� 27.3��
INV1.4�� 1033�� 16.2�� 934�� 17.2�� 684�� 22.5�� 403�� 27.5��
INV1.5�� 1129�� 15.3�� 1075�� 15.8�� 859�� 20.3�� 639�� 23.2��
INV1.6�� 1104�� 15.5�� 1053�� 16�� 840�� 20.5�� 632�� 23.3��
INV1.7�� 1014�� 18.6�� 980�� 19�� 789�� 18.9�� 639�� 23.2��
INV1.8�� 953�� 17�� 888�� 20�� 670�� 22.7�� 485�� 25.8��
INV1.9�� 918�� 17.4�� 819�� 18.5�� 575�� 24.2�� 343�� 29��
INV1.10�� 903�� 10.5�� 771�� 15.3�� 503�� 19.1�� 203�� 27.7��
INV3.1�� 2320�� 14.3�� 2092�� 16.1�� 1971�� 16.8�� 1863�� 17.5��
INV3.2�� 2308�� 14.9�� 2081�� 16.2�� 1963�� 16.9�� 1860�� 17.5��
INV3.3�� 2556�� 13.6�� 2331�� 14.8�� 2223�� 15.4�� 2128�� 15.9��
INV3.4�� 2544�� 13.7�� 2320�� 14.9�� 2214�� 15.4�� 2125�� 15.9��
INV3.5�� 2818�� 5.4�� 2596�� 6.4�� 2500�� 6.8�� 2417�� 7.2��
INV3.6�� 2809�� 5.4�� 2588�� 6.4�� 2494�� 6.8�� 2415�� 7.2��
INV3.7�� 2745�� 12.7�� 2526�� 13.8�� 2442�� 14.2�� 2380�� 14.5��
INV3.8�� 2499�� 13.9�� 2278�� 15.1�� 2184�� 15.6�� 2114�� 16��
INV3.9�� 2281�� 14.9�� 2060�� 16.3�� 1972�� 16.8�� 1917�� 17.2��
INV3.10�� 2154�� 15.5�� 1932�� 17.1�� 1837�� 17.7�� 1778�� 18��
INV4.1�� 1677�� 18.7�� 1452�� 20.4�� 1218�� 22.3�� 930�� 25.2��
INV4.2�� 1639�� 11.5�� 1418�� 13�� 1172�� 15�� 856�� 18.1��
INV4.3�� 1567�� 11.9�� 1354�� 13.5�� 1094�� 15.6�� 746�� 19.4��
INV4.4�� 1543�� 12.1�� 1330�� 13.7�� 1070�� 15.9�� 726�� 19.7��
INV4.5�� 1394�� 13.2�� 1174�� 14.9�� 927�� 17.3�� 626�� 21.1��
INV4.6�� 1432�� 12.9�� 1206�� 14.7�� 975�� 16.8�� 712�� 19.9��
INV4.7�� 1544�� 12.1�� 1314�� 13.8�� 1098�� 15.6�� 861�� 18��
INV4.8�� 1386�� 13.2�� 1153�� 15.1�� 970�� 16.8�� 819�� 18.5��
INV4.9�� 1303�� 13.9�� 1072�� 15.8�� 864�� 18�� 674�� 20.4��
INV4.10�� 1181�� 14.9�� 958�� 17�� 720�� 19.8�� 476�� 23.7��
TRS1�� 1782�� 19.2�� 1604�� 20.2�� 1321�� 21.9�� 907�� 24.7��

��
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��

R13�� R14�� R15�� R16��Source��
ID�� Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��
Dist��(m)�� Sound��

(Leq)��

INV1.1�� 1323�� 15.9�� 1509�� 14.5�� 1494�� 14.6�� 1668�� 13.4��
INV1.2�� 1301�� 12.7�� 1487�� 11.4�� 1474�� 11.1�� 1650�� 9.9��
INV1.3�� 1475�� 14.8�� 1667�� 13.4�� 1667�� 13.4�� 1856�� 12.3��
INV1.4�� 1455�� 14.9�� 1648�� 13.6�� 1650�� 13.5�� 1840�� 12.3��
INV1.5�� 1647�� 13.6�� 1842�� 12.3�� 1855�� 12.3�� 2055�� 11.1��
INV1.6�� 1630�� 13.7�� 1825�� 12.4�� 1840�� 12.4�� 2041�� 11.2��
INV1.7�� 1579�� 14�� 1776�� 12.7�� 1798�� 12.6�� 2006�� 11.4��
INV1.8�� 1459�� 14.9�� 1654�� 13.5�� 1669�� 13.4�� 1872�� 12.2��
INV1.9�� 1353�� 15.7�� 1547�� 14.2�� 1554�� 14.2�� 1751�� 12.9��
INV1.10�� 1256�� 12�� 1447�� 11�� 1446�� 11.3�� 1634�� 10.5��
INV3.1�� 1705�� 18.5�� 1681�� 18.7�� 1544�� 19.7�� 1411�� 20.7��
INV3.2�� 1688�� 18.6�� 1661�� 18.8�� 1524�� 19.8�� 1389�� 20.8��
INV3.3�� 1905�� 17.2�� 1860�� 17.5�� 1722�� 18.4�� 1564�� 19.5��
INV3.4�� 1888�� 17.3�� 1841�� 17.6�� 1703�� 18.5�� 1544�� 19.7��
INV3.5�� 2137�� 8.6�� 2075�� 8.9�� 1938�� 9.7�� 1760�� 10.7��
INV3.6�� 2126�� 8.6�� 2061�� 9�� 1925�� 9.7�� 1746�� 10.8��
INV3.7�� 2047�� 16.4�� 1976�� 16.8�� 1840�� 17.6�� 1655�� 18.9��
INV3.8�� 1824�� 17.7�� 1769�� 18.1�� 1632�� 19�� 1464�� 20.3��
INV3.9�� 1607�� 19.2�� 1556�� 19.6�� 1418�� 20.6�� 1258�� 21.9��
INV3.10�� 1498�� 20�� 1458�� 20.3�� 1320�� 21.3�� 1175�� 22.7��
INV4.1�� 1445�� 20.4�� 1551�� 19.6�� 1456�� 20.3�� 1499�� 20��
INV4.2�� 1465�� 12.6�� 1584�� 11.8�� 1497�� 12.4�� 1556�� 14.2��
INV4.3�� 1469�� 12.6�� 1602�� 13.9�� 1526�� 14.4�� 1607�� 13.8��
INV4.4�� 1444�� 12.8�� 1578�� 14�� 1502�� 14.6�� 1585�� 14��
INV4.5�� 1261�� 14.2�� 1395�� 15.3�� 1320�� 15.9�� 1409�� 15.2��
INV4.6�� 1229�� 14.5�� 1350�� 15.7�� 1266�� 16.4�� 1338�� 15.8��
INV4.7�� 1265�� 14.2�� 1368�� 13.4�� 1272�� 14.1�� 1316�� 13.8��
INV4.8�� 1038�� 16.2�� 1134�� 15.3�� 1036�� 16.2�� 1083�� 15.7��
INV4.9�� 1049�� 16.1�� 1168�� 17.2�� 1085�� 18�� 1162�� 17.3��
INV4.10�� 1060�� 16�� 1205�� 16.9�� 1142�� 17.4�� 1255�� 16.5��
TRS1�� 1865�� 18.8�� 2020�� 18.1�� 1960�� 18.4�� 2066�� 17.9��

��
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��

R17�� R18�� R19�� R20��Source��ID��
Dist��
(m)��

Sound��
(Leq)��

Dist��
(m)��

Sound��
(Leq)��

Dist��
(m)��

Sound��
(Leq)��

Dist��
(m)��

Sound��
(Leq)��

INV1.1�� 2144�� 8.5�� 3385�� 3.2�� 3498�� 2.8�� 3418�� 3.1��
INV1.2�� 2127�� 3.8�� 3377� � � r3.8�� 3493� � � r1.9�� 3416� � � r2.4��
INV1.3�� 2336�� 7.6�� 3614�� 2.4�� 3736�� 1.9�� 3659�� 2.2��
INV1.4�� 2321�� 7.6�� 3606�� 2.4�� 3732�� 1.9�� 3657�� 2.2��
INV1.5�� 2536�� 6.6�� 3844�� 1.6�� 3974�� 1.1�� 3899�� 1.4��
INV1.6�� 2522�� 6.7�� 3836�� 1.6�� 3970�� 1.2�� 3897�� 1.4��
INV1.7�� 2487�� 6.9�� 3829�� 1.6�� 3980�� 1.1�� 3915�� 1.3��
INV1.8�� 2353�� 7.5�� 3680�� 2.1�� 3826�� 1.6�� 3761�� 1.8��
INV1.9�� 2232�� 8.1�� 3542�� 2.6�� 3684�� 2.1�� 3617�� 2.3��
INV1.10�� 2114�� 5�� 3406� � � r3.3�� 3543� � � r1.5�� 3476� � � r2.1��
INV3.1�� 1499�� 20�� 1745�� 18.3�� 1642�� 22.1�� 1497�� 20��
INV3.2�� 1474�� 20.2�� 1726�� 18.4�� 1630�� 22.2�� 1489�� 20.1��
INV3.3�� 1576�� 19.4�� 1570�� 19.5�� 1407�� 23.9�� 1243�� 25.4��
INV3.4�� 1551�� 19.6�� 1548�� 19.6�� 1393�� 24.1�� 1234�� 25.4��
INV3.5�� 1701�� 11.1�� 1408�� 13.1�� 1164�� 17.2�� 973�� 19.1��
INV3.6�� 1682�� 11.2�� 1390�� 13.2�� 1151�� 17.3�� 963�� 19.2��
INV3.7�� 1578�� 19.4�� 1309�� 21.5�� 1110�� 26.6�� 947�� 28.4��
INV3.8�� 1453�� 20.3�� 1467�� 20.2�� 1344�� 24.5�� 1203�� 25.7��
INV3.9�� 1286�� 21.7�� 1524�� 19.8�� 1479�� 20.1�� 1370�� 21��
INV3.10�� 1252�� 22�� 1631�� 19�� 1611�� 19.2�� 1508�� 19.9��
INV4.1�� 1873�� 17.4�� 2739�� 12.8�� 2730�� 15.7�� 2601�� 16.3��
INV4.2�� 1947�� 9.6�� 2850�� 5.3�� 2847�� 7.3�� 2719�� 7.8��
INV4.3�� 2019�� 9.2�� 2978�� 4.7�� 2989�� 6.7�� 2865�� 7.2��
INV4.4�� 1998�� 9.3�� 2967�� 4.8�� 2982�� 6.7�� 2861�� 7.2��
INV4.5�� 1831�� 10.3�� 2858�� 5.2�� 2904�� 7�� 2799�� 7.5��
INV4.6�� 1747�� 10.8�� 2743�� 5.7�� 2785�� 7.6�� 2681�� 8��
INV4.7�� 1697�� 11.1�� 2622�� 6.2�� 2646�� 8.2�� 2535�� 8.7��
INV4.8�� 1478�� 12.6�� 2490�� 6.8�� 2562�� 6.5�� 2475�� 6.9��
INV4.9�� 1581�� 11.8�� 2641�� 6.2�� 2717�� 7.9�� 2631�� 8.2��
INV4.10�� 1700�� 11.1�� 2827�� 5.4�� 2917�� 5�� 2833�� 5.3��
TRS1�� 2495�� 16.1�� 3459�� 13.1�� 3442�� 13.1�� 3302�� 13.5��

��
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��

R21�� R22�� R23��Source��ID��
Dist��(m)�� Sound��(Leq)�� Dist��(m)�� Sound��(Leq)�� Dist��(m)�� Sound��(Leq)��

INV1.1�� 3443�� 3�� 3417�� 3.1�� 2927�� 4.9��
INV1.2�� 3443� � � r3�� 3422� � � r0.7�� 2933�� 0.2��
INV1.3�� 3684�� 2.1�� 3655�� 2.2�� 3164�� 4��
INV1.4�� 3685�� 2.1�� 3660�� 2.2�� 3169�� 4��
INV1.5�� 3925�� 1.3�� 3893�� 1.4�� 3401�� 3.1��
INV1.6�� 3926�� 1.3�� 3898�� 1.4�� 3406�� 3.1��
INV1.7�� 3956�� 1.2�� 3942�� 1.2�� 3453�� 2.9��
INV1.8�� 3802�� 1.7�� 3790�� 1.8�� 3302�� 3.5��
INV1.9�� 3658�� 2.2�� 3648�� 2.2�� 3162�� 4��
INV1.10�� 3516� � � r2.9�� 3510� � � r0.6�� 3024�� 0.2��
INV3.1�� 1472�� 20.2�� 1475�� 23.4�� 1021�� 27.6��
INV3.2�� 1471�� 20.2�� 1483�� 23.3�� 1033�� 27.4��
INV3.3�� 1204�� 25.7�� 1225�� 25.5�� 798�� 30.2��
INV3.4�� 1204�� 25.7�� 1236�� 25.4�� 814�� 30��
INV3.5�� 912�� 19.7�� 966�� 19.1�� 600�� 23.8��
INV3.6�� 912�� 19.7�� 976�� 19�� 618�� 23.5��
INV3.7�� 943�� 28.4�� 1057�� 27.2�� 723�� 31.2��
INV3.8�� 1209�� 25.7�� 1283�� 25�� 886�� 29.1��
INV3.9�� 1412�� 23.9�� 1502�� 23.2�� 1098�� 26.7��
INV3.10�� 1549�� 19.6�� 1626�� 22.2�� 1205�� 25.7��
INV4.1�� 2565�� 16.5�� 2486�� 16.9�� 1989�� 19.8��
INV4.2�� 2682�� 8�� 2599�� 8.4�� 2101�� 10.9��
INV4.3�� 2833�� 7.3�� 2750�� 7.7�� 2252�� 10.1��
INV4.4�� 2832�� 7.4�� 2754�� 7.7�� 2256�� 10��
INV4.5�� 2795�� 7.5�� 2750�� 7.7�� 2259�� 10��
INV4.6�� 2679�� 8�� 2641�� 8.2�� 2151�� 10.6��
INV4.7�� 2527�� 8.7�� 2486�� 8.9�� 1996�� 11.4��
INV4.8�� 2505�� 6.8�� 2512�� 8.8�� 2036�� 11.2��
INV4.9�� 2657�� 6.1�� 2653�� 8.1�� 2173�� 10.5��
INV4.10�� 2861�� 5.2�� 2852�� 7.3�� 2370�� 9.5��
TRS1�� 3235�� 13.7�� 3100�� 17.1�� 2598�� 18.8��

��

��

��

��
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5.�� Acoustic��Assessment��Summary��

Table��6��–��Acoustic��Assessment��Summary��Table��summarizes��the��predicted��receptor��sound��

levels,��the��applicable��daytime��and��night�rtime��noise��performance��limits��and��whether��the��

proposed��solar��farm��meets��the��noise��limits��at��each��receptor.� � � �The��sound��level��limits��(i.e.,��

performance��limits)��in��the��table��reflect��the��applicable��receptor��sound��limits��for��Class��3��areas,��as��

per��MOE’s��publication��NPC�r232.��

Table��6:����Acoustic��Assessment��Summary��Table��

Receptor�� Performance��Limit��

ID�� Description��

Sound��Level��at��
POR����(dBA)��

Verified��by��
Acoustic��

Audit��
Daytime��

(dBA)��
Nighttime��

(dBA)��

Compliance��
(Yes/No)��

R1�� 2�rstorey��residential��receptor�� 27.4�� No�� 45�� 40�� Yes��

R2�� 2�rstorey��residential��receptor�� 28.2�� No�� 45�� 40�� Yes��

R3�� 2�rstorey��residential��receptor�� 31�� No�� 45�� 40�� Yes��

R4�� 2�rstorey��residential��receptor�� 30.3�� No�� 45�� 40�� Yes��

R5�� 2�rstorey��residential��receptor�� 30.2�� No�� 45�� 40�� Yes��

R6�� 2�rstorey��residential��receptor�� 30.5�� No�� 45�� 40�� Yes��

R7�� 2�rstorey��residential��receptor�� 29.6�� No�� 45�� 40�� Yes��

R8�� 2�rstorey��residential��receptor�� 28.2�� No�� 45�� 40�� Yes��

R9�� 2�rstorey��residential��receptor�� 29.8�� No�� 45�� 40�� Yes��

R10�� 2�rstorey��residential��receptor�� 31.5�� No�� 45�� 40�� Yes��

R11�� 2�rstorey��residential��receptor�� 34.2�� No�� 45�� 40�� Yes��

R12�� 2�rstorey��residential��receptor�� 39�� No�� 45�� 40�� Yes��

R13�� 2�rstorey��residential��receptor�� 31�� No�� 45�� 40�� Yes��

R14�� 2�rstorey��residential��receptor�� 30.9�� No�� 45�� 40�� Yes��

R15�� 2�rstorey��residential��receptor�� 31.6�� No�� 45�� 40�� Yes��

R16�� 2�rstorey��residential��receptor�� 32�� No�� 45�� 40�� Yes��

R17�� 2�rstorey��residential��receptor�� 30.7�� No�� 45�� 40�� Yes��

R18�� 2�rstorey��residential��receptor�� 29.4�� No�� 45�� 40�� Yes��

R19�� 2�rstorey��residential��receptor�� 33�� No�� 45�� 40�� Yes��

R20�� 2�rstorey��residential��receptor�� 33.9�� No�� 45�� 40�� Yes��

R21�� 2�rstorey��residential��receptor�� 34.3�� No�� 45�� 40�� Yes��

R22�� 2�rstorey��residential��receptor�� 34.3�� No�� 45�� 40�� Yes��

R23�� 2�rstorey��residential��receptor�� 38.4�� No�� 45�� 40�� Yes��
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5.1�� Rationale��for��Selecting��Applicable��Noise��Guideline��Limits��

Acoustic��Environment��

The��background��ambient��noise,��exclusive��of��the��Liskeard��Solar��site��contributions,��can��be��

characterized��as��a��‘Class��3��Area’��as��described��in��NPC�r232.� � � �The��sources��that��contribute��to��the��

background��sound��include��natural��sounds��as��well��as��occasional��vehicle��traffic��noise��from��nearby��

roadways.��������

As��a��Class��3��Area,��the��noise��sources��under��assessment��would��be��considered��compliant��with��

NPC�r232��if��they��are��at��or��below��either��the��exclusion��limits��(see��Table��7��–��Class��3��Stationary��

Source��Exclusion��Limits)��or��the��background��ambient��levels��as��measured��or��calculated.����

Table��7:����Class��3��Stationary��Source��Exclusion��Limits��

Time��of��Day�� One��Hour��Leq��(dBA)��

07:00��–��19:00 45

19:00��–��23:00�� 40��

23:00��–��07:00�� 40��

��

The��applicable��night�rtime��limit��is��the��most��restrictive��level��for��operation��of��the��stationary��

source.����The��background��ambient��sound��level��at��the��points��of��reception��were��not��measured��or��

modeled.����Therefore,��the��NPC�r232��exclusion��limits��have��been��adopted��as��the��performance��limit��

at��each��of��the��PORs.��

5.2�� Predictable��Worst��Case��Operating��Scenario��

The��inverters��and��transformers��were��assumed��to��operate��on��a��continuous��basis��during��daytime,��

evening��and��nighttime��hours.����These��sources��were��modeled��as��such.������

��
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6.�� Conclusion��

6.1�� Statement��of��Compliance��

Project��Liskeard��complies��with��the��performance��limits��for��noise��emissions��as��defined��in��Ministry��

of��Environment��NPC�r232��Sound��Level��Limits��for��Stationary��Sources��in��Class��3��area��for��all��sources��

assessed��in��this��report.��

Acoustical��Practices��

This��report��conforms��to��the��guidelines��for��an��Acoustic��Assessment��Report��as��defined��in��Ministry��

of��Environment��publication��NPC�r233��Information��to��be��Submitted��for��the��Approval��of��Stationary��

Sources��of��Sound��(exclusive��of��the��investigation��of��additional��noise��control��measures).� � � �All��

sound��level��measurements��and��procedures��for��this��assessment��were��conducted��in��accordance��

with��requirements��of��NPC�r233.� � � �The��source�rreceiver��path��and��sound��level��adjustments��were��

modeled��using��CADNA/A��software��based��on��the��ISO��9613�r1��and���r2��Attenuation��of��Sound��During��

Propagation��Outdoors��standard.��

On�rsite��Verification��

No��measurements��were��made��at��the��receptor��locations��while��source��were��operating��to��verify��

the��noise��source��impact��model.��
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7.�� Closure��

This��Acoustic��Assessment��Report��has��been��prepared��based��on��the��information��provided��and/or��

approved��by��Canadian��Solar.��This��report��is��intended��to��provide��a��reasonable��review��of��available��

information��within��an��agreed��work��scope,��schedule��and��budget.��This��report��was��prepared��by��

Dillon��for��the��sole��benefit��of��Canadian��Solar��to��satisfy��reporting��requirements��for��the��Ontario��

Ministry��of��the��Environment.��The��material��in��the��report��reflects��Dillon's��judgment��in��light��of��the��

information��available��to��Dillon��at��the��time��of��this��report��preparation.��Any��use��which��a��third��

party��makes��of��this��report,��or��any��reliance��on��or��decisions��made��based��on��it,��are��the��

responsibilities��of��such��third��parties.��Dillon��accepts��no��responsibility��for��damages,��if��any,��

suffered��by��any��third��party��as��a��result��of��decisions��made��or��actions��based��on��this��report.��

We��trust��that��the��report��is��to��your��satisfaction.��Please��do��not��hesitate��to��contact��the��

undersigned��if��you��have��any��further��questions��on��this��report.��

��

��

Respectfully��Submitted,��

DILLON��CONSULTING��LIMITED��

��

 
��

��

Amir��A.��Iravani,����Ph.D.��

Associate��

��
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Appendix A 
MANUFACTURER’S SPECIFICATIONS 





AFJ-601PRODUCT DETAILS
J Blade Acoustical Louver

Formed Aluminum



AFJ-601INSTALLATION DETAILS
Maximum Size and Installation Information

Maximum single section size for model AFJ-601 is 60 in. W x 120 in. H. Larger openings require field assembly of multiple louve r 
panels to make up the overall opening size. Individual louver panels are designed to withstand a 25 PSF wind-load (please consu lt 
Greenheck if the louvers must withstand higher wind-loads). Structural reinforcing members may be required to adequately suppor t 
and install multiple louver panels within a large opening. Structural reinforcing members along with any associated installatio n 
hardware is not provided by Greenheck unless indicated otherwise by Greenheck. Additional information on louver installation ma y 
be found in AMCA Publication #501, Louver Application Manual.

Minimum Single Section Size
12 in. W x 15 in. H

Maximum Single Section Size
60 in. W x 120 in. H

J Blade Acoustical Louver
Formed Aluminum
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AFJ-601PERFORMANCE DATA
Free Area Chart (Sq. ft.)

Greenheck Fan Corporation certifies that the AFJ-601 
louvers shown herein are licensed to bear the AMCA Seal. 
The ratings shown are based on tests and procedures 
performed  in accordance with AMCA Publication 511 and 
comply with the requirements of the AMCA Certified Ratings 
Program. The AMCA Certified Ratings Seal applies to water 
penetration, air performance and sound ratings.

Airflow Resistance (Standard Air - .075 lb/ft 3)

Water Penetration (Standard Air - .075 lb/ft 3)
Test size 48 in. x 48 in. Test duration of 15 min.

Model AFJ-601 resistance to airflow (pressure drop) varies 
depending on louver application (air intake or air exhaust). 
Free area velocities (shown) are higher than average 
velocity through the overall louver size. See louver selection 
information.

The AMCA Water Penetration Test provides a method for comparing various 
louver models and designs as to their efficiency in resisting the penetration 
of rainfall under specific laboratory test conditions. The beginning point of 
water penetration is defined as that velocity where the water penetration curve 
projects through .01 oz. of water (penetration) per sq. ft. of louver free area. 
*The beginning point of water penetration for Model AFJ-601 is 
799 fpm free area velocity . These perfor mance ratings do not guarantee 
a louver to be weather proof or stormproof and should be used in combination 
with other factors including good engineering judgement in selecting louvers.

J Blade Acoustical Louver
Formed Aluminum
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The Sound Transmission Class (STC) is a rating of the effectiveness of 
an assembly in isolating or reducing airborne sound transmission. STC is 
a single number that summarizes airborne sound transmission loss data. 
Assemblies with higher STC ratings are more efficient at reducing sound 
transmission. STC is determined in accordance with ASTM E413-04.

Sound Transmission Class 

Transmission loss (TL) is a measurement of the reduction of sound power 
transmission (dB) through an assembly at a given frequency. The more 
sound power that is reduced, the greater the TL. TL is tested in accordance 
with ASTM E90-04.

Transmission Loss

Free Field Noise Reduction in Decibels
Free Field Noise Reduction is determined by adding 6 dB to the Transmission Loss.

Octave Band 2 3 4 5 6 7 STC

Frequency (Hz) 63 125 250 500 1000 2000

10Transmission Loss (dB) 4 4 6 10 17 12

Free Field Noise Reduction (dB) 10 10 12 16 23 18

Louver 
Height 
Inches

Louver Width Inches

12 18 24 30 36 42 48 54 60

15 0.12 0.21 0.29 0.37 0.45 0.53 0.61 0.69 0.77

18 0.25 0.41 0.57 0.74 0.90 1.06 1.22 1.38 1.55

24 0.37 0.62 0.86 1.10 1.35 1.59 1.83 2.08 2.32

30 0.50 0.82 1.15 1.47 1.80 2.12 2.44 2.77 3.09

36 0.62 1.03 1.43 1.84 2.24 2.65 3.05 3.46 3.86

42 0.75 1.24 1.72 2.21 2.69 3.18 3.67 4.15 4.64

48 1.00 1.65 2.30 2.94 3.59 4.24 4.89 5.54 6.18

54 1.12 1.85 2.58 3.31 4.04 4.77 5.50 6.23 6.96

60 1.25 2.06 2.87 3.68 4.49 5.30 6.11 6.92 7.73

66 1.37 2.26 3.16 4.05 4.94 5.83 6.72 7.61 8.50

72 1.50 2.47 3.44 4.41 5.39 6.36 7.33 8.30 9.27

78 1.75 2.88 4.02 5.15 6.28 7.42 8.55 9.69 10.82

84 1.87 3.09 4.30 5.52 6.73 7.95 9.16 10.38 11.59

90 2.00 3.29 4.59 5.89 7.18 8.48 9.77 11.07 12.37

96 2.12 3.50 4.88 6.25 7.63 9.01 10.38 11.76 13.14

102 2.25 3.71 5.16 6.62 8.08 9.54 11.00 12.45 13.91

108 2.50 4.12 5.74 7.36 8.98 10.60 12.22 13.84 15.46

114 2.62 4.32 6.02 7.73 9.43 11.13 12.83 14.53 16.23

120 2.75 4.53 6.31 8.09 9.88 11.66 13.44 15.22 17.00
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