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àR QbQgQbQŶSaæ VUX Qa _Z UUX SX Q_QYX USUSbQUV[X ^c V̂bSVaZX b̀̂]Qa VbQU f

� VbSVaZXZa QYXZc Z QaXR QVYSaæ VUX Qa ŶY £X bZ TZ S[ _Z UUX SX Q_QYX UŶX QaW Q[ ĝ f
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� VbSVaZXaZa ŶXZa QYXZc \SY\VYSaæ VUX Qa ŶY £X bZ TZ S[ _Z UUX SX Q_QYX Ûc aZ U][ ÛVbQ_SXX QbU f
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àR QSVaZXZ Ua QUZ iYQaX Q̂èbQUUSỲ̂Z YZ Ŷ̂YXR Qc Z YSY]Z S[ UX SX Q_QYX U fP Q̂WX SZ Y

SYVYa QbUX SYaZ Yîc Z YX QbYS[ ]̂YX b̂[ T̂Qbc Z YSY]Z S[ bQ̂̀bXZ YiX ^XR QQeX QYX YQ]QUUSb\

X ^̀[ SYXR QSVaZX SYaX ^a QX Qb_Z YQXR QYSX VbQ lXZ _Z YiSYa QeX QYX ^c V̂bĝb¥ f

w ]]̂baZ Yi[ \ lgQa Ŷ̂X QèbQUUSỲ̂Z YZ Ŷ̂YXR QQcc Q]XZ TQYQUÛc Z YX QbYS[ ]̂YX b̂[ f

¡c gQW Q]̂_QSgSbQ̂
c Sa Qc Z ]Z QY]\Z Y\̂VbZ YX QbYS[ ]̂YX b̂[ T̂Qbc Z YSY]Z S[ bQ̂̀bXZ Yi l

XR QSVaZXZ YiUX SYa Sba UbQvVZ bQVUX ]̂̂__VYZ ]SX QX ^XR Qw VaZX SYazZ YSY]Q

y _̂_ZXX QQXR ÛQa Qc Z ]Z QY]Z QUgQ]̂YUZa QbUZ iYZc Z ]SYX fd ĝQTQb lSc Z YSY]Z S[

UX SX Q_QYX SVaZXZ UŶXa QUZ iYQaX ^̀b̂TZa QSUUVbSY]Q̂
YZ YX QbYS[ ]̂YX b̂[ f

x SUQa ŶXR QbQUV[X Ûc V̂bSVaZX lgQaZa ŶXZa QYXZc \SY\bQ̂̀bX SW[ Q̂W UQbTSXZ ŶU f



~ ������ ��� �� ���� ����� ������ ������ �� �� ���� ������ �

� ���� ��~ ��� ����� �� ��� ���� ��� ���� ���� �������� ��� ������ �����ö

àR QbQR STQŶXW QQYSY\]R SYiQUZ YS]]̂VYXZ YiUX SYa Sba UXR SX ĝV[aR STQS

UZ iYZc Z ]SYXZ _̀S]X Ŷd S[Zc SeP SX QbZ YXR Q]VbbQYX \QSb lQe]Q̀XXR ÛQ̀bQUQYX QaX ^

XR Qy _̂_ZXX QQSÙSbX ^c XR Q]̂__VYZ ]SXZ ŶÛYSVaZX `[ SYYZ YîYz QW bVSb\om l

mnmo f àR QbQ]QYX[ \Z UUVQa Qè̂UVbQa bSc Xc b̂XR QS_QYa Qa¡zq÷ oøq QiV[ SX b̂\¢ Qc QbbS[

w ]]̂VYX UbQ_SZ YÛ̀QYc b̂]̂__QYX UXR b̂ViRj V[ \kn lmnmo SYa b̀̂TZa QUSY

^̂̀̀bX VYZX \c b̂UX S¥ QR ^[a QbU lVUQbUSYa ^XR QbUX ^̀b̂TZa QZ ỲVXX ^XR Q

¡ YX QbYSXZ ŶS[w ]]̂VYXZ Yi÷ X SYa Sba Ux ŜbaZ YXR QZ bc Z YS[Z hSXZ Ŷ̂c XR QUX SYa Sba f

àR QbQ[ QSUQ̂c XR QS_QYa Qa UX SYa Sba _S\S[ Û̀b̂TZa QSŶ̀̀̂bX VYZX \X Q̂YiSiQ

gZXRXR Qù÷ úwqxX ]̂̂[[ SW b̂SX Q̂Ŷ̀X QYXZ S[ ]R SYiQUX ^XR QbQ̂̀bXZ Yi

bQvVZ bQ_QYX USYa ^̂̀̀bX VYZXZ QUc b̂S[Z iY_QYX f

àR QbQTZ UQa UX SYa SbaZ UŶX QèQ]X QaX ]̂̂_QZ YX Q̂cc Q]X VYXZ[X ĝ\QSbUc b̂_XR Q

a SX Q̂c XR QbQ[ QSUQ̂c XR Qc Z YS[ UX SYa Sba ûR ĝQTQb lZ U[Z¥ Q[ \X b̂QvVZ bQbQX b̂S]XZ TQ

S̀̀[Z ]SXZ ŶV̂̀YSa ^̀XZ Ŷ f
àR QbQR STQŶXW QQYSY\]R SYiQUZ YSVaZXZ YiUX SYa Sba UXR SX ĝV[aR STQS

UZ iYZc Z ]SYXZ _̀S]X Ŷd S[Zc SeP SX QbZ YXR Q]VbbQYX \QSb lQe]Q̀XXR ÛQ̀bQUQYX QaX ^

XR Qy _̂_ZXX QQgZXRXR Q̀[ SYYZ YibQ̂̀bX Ŷz QW bVSb\om lmnmo f
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à ^XR Qs Q_W QbÛc XR Qx Ŝba ^c XR Q
d S[Zc Seq QiZ ŶS[P SX Qby _̂_Z UUZ Ŷ

ý þÿ �ÿ �� P QR STQSVaZX QaXR Qc Z YSY]Z S[ UX SX Q_QYX Ûc XR Qd S[Zc Seq QiZ ŶS[P SX Qb

y _̂_Z UUZ Ŷr� d S[Zc SeP SX Qb�u lgRZ ]R ]̂_̀bZ UQXR QUX SX Q_QYX ^cc Z YSY]Z S[ `̂UZXZ Ŷ

SUSXs Sb]Rko lmnmo lSYaXR QUX SX Q_QYX Ûc QSbYZ YiUSYa ]̂_̀bQR QYUZ TQ

QSbYZ YiU l]R SYiQUZ YQvVZX \SYa ]SURc [ ĝUc b̂XR Q\QSbXR QYQYa Qa lSYa ŶX QUX ^

XR Qc Z YSY]Z S[ UX SX Q_QYX U lZ Y][ VaZ YiSUV__Sb\̂
c UZ iYZc Z ]SYX S]]̂VYXZ Yî̀[Z ]Z QU f

¡ ŶVb̂̀Z YZ Ŷ lXR QS]]̂_̀SY\Z Yic Z YSY]Z S[ UX SX Q_QYX ÙbQUQYXc SZ b[ \Z YS[[ _SX QbZ S[

bQÙQ]X U lXR Qc Z YSY]Z S[ `̂UZXZ Ŷ̂c d S[Zc SeP SX QbSUSXs Sb]Rko lmnmo lSYaZX U

c Z YSY]Z S[ Q̀bc b̂_SY]QSYaZX U]SURc [ ĝUc b̂XR Q\QSbXR QYQYa QaZ YS]]̂ba SY]QgZXR

¡ YX QbYSXZ ŶS[zZ YSY]Z S[q Q̂̀bXZ Yi÷ X SYa Sba Ur ¡zq÷u f
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P Q]̂Ya V]X Qa V̂bSVaZXZ YS]]̂ba SY]QgZXRy SYSaZ SYiQYQbS[[ \S]]Q̀X Qa SVaZXZ Yi

UX SYa Sba U f� VbbQÙ̂YUZWZ[ZXZ QUVYa QbXR ÛQUX SYa Sba USbQc VbXR Qba QU]bZW QaZ Y

XR Qw VaZX b̂	 Uq QÙ̂YUZWZ[ZXZ QUc b̂XR Qw VaZX ^c XR Qc Z YSY]Z S[÷ X SX Q_QYX UUQ]XZ Ŷ̂c V̂b

bQ̂̀bX fP QSbQZ Ya Q̀QYa QYX ^c d S[Zc SeP SX QbZ YS]]̂ba SY]QgZXRXR QQXRZ ]S[

bQvVZ bQ_QYX UXR SX SbQbQ[ QTSYXX ^̂VbSVaZX ^c XR Qc Z YSY]Z S[ UX SX Q_QYX UZ Yy SYSa S l

SYa gQR STQc V[c Z[[ Qa V̂b̂XR QbQXRZ ]S[ bQÙ̂YUZWZ[ZXZ QUZ YS]]̂ba SY]QgZXRXR QUQ

bQvVZ bQ_QYX U fP QW Q[Z QTQXR SXXR QSVaZX QTZa QY]QgQR STQ̂WX SZ YQaZ UUVcc Z ]Z QYX

SYa S̀̀b̂̀bZ SX QX ^̀b̂TZa QSW SUZ Uc b̂̂Vb̂̀Z YZ Ŷ f
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� VbSVaZX gSU]̂Ya V]X Qac b̂XR Q̀Vb̀̂UQÛcc b̂_Z YiSỲ̂Z YZ Ŷ̂YXR Qc Z YSY]Z S[

UX SX Q_QYX UX S¥ QYSUSgR ^[ QSÙbQ̀SbQaZ YS]]̂ba SY]QgZXR¡zq÷ f÷ ]R Qa V[ QUw

XR b̂ViR� SbQ̀bQUQYX QaZ YS]]̂ba SY]QgZXRXR Qù T̂S÷ ]̂XZ SúXZ[ZX \SYaq QTZ Qg

x ŜbaP SX QbúXZ[ZX \w ]]̂VYXZ YiSYaq Q̂̀bXZ Yid SYaW ^̂¥ f÷ V]RZ Yc b̂_SXZ ŶR SUW QQY

UVWæ Q]X QaX ^XR QSVaZXZ Yìb̂]Qa VbQUS̀̀[Z Qac b̂XR Q̀Vb̀̂UQ̂c XR QSVaZX ^c XR Q

c Z YSY]Z S[ UX SX Q_QYX USUSgR ^[ QSUSX SYac b̂XR Q̀QbZ ^a QYa Qas Sb]Rko lmnmo f
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s SYSiQ_QYXZ UbQÙ̂YUZW[ Qc b̂XR Q̀bQ̀SbSXZ ŶSYac SZ b̀bQUQYX SXZ Ŷ̂c XR Qc Z YSY]Z S[

UX SX Q_QYX UZ YS]]̂ba SY]QgZXR¡zq÷ lSYac b̂UV]RZ YX QbYS[ ]̂YX b̂[ SU_SYSiQ_Q
YX

a QX Qb_Z YQUZ UYQ]QUUSb\X Q̂YSW[ QXR Q̀bQ̀SbSXZ Ŷ̂cc Z YSY]Z S[ UX SX Q_QYX UXR SX SbQ

c bQQc b̂__SX QbZ S[ _Z UUX SX Q_QYX lgR QXR Qba VQX ^c bSVa b̂Qbb̂b f

¡ ỲbQ̀SbZ YiXR Qc Z YSY]Z S[ UX SX Q_QYX U l_SYSiQ_QYXZ UbQÙ̂YUZW[ Qc b̂SUUQUUZ Yi

d S[Zc SeP SX Qb� USWZ[ZX \X ]̂̂YXZ YVQSUSîZ Yi]̂Y]QbY laZ U][ ÛZ Yi lSUS̀̀[Z ]SW[ Q l

_SXX QbUbQ[ SX QaX î̂Z Yi]̂Y]QbYSYa VUZ YiXR QîZ Yi]̂Y]QbYW SUZ Ûc S]]̂VYXZ Yi

VY[ QUU_SYSiQ_Q
YX QZXR QbZ YX QYa UX ^[Z vVZa SX Qd S[Zc SeP SX Qb̂bX ]̂QSUQ̀̂QbSXZ ŶU l

b̂R SUŶbQS[Z UXZ ]S[X QbYSXZ TQW VXX ^a Û̂ f

àR ÛQ]R SbiQa gZXR îTQbYSY]QSbQ
bQÙ̂YUZW[ Qc b̂̂TQbUQQZ Yid S[Zc SeP SX Qb� U

c Z YSY]Z S[ bQ̂̀bXZ Yìb̂]QUU f
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 � � Vb̂Wæ Q]XZ TQUSbQX ^̂WX SZ YbQSÛYSW[ QSUUVbSY]QS
W V̂X gR QXR QbXR Qc Z YSY]Z S[

UX SX Q_QYX USUSgR ^[ QSbQc bQQc b̂__SX QbZ S[ _Z UUX SX Q_QYX lgR QXR Qba VQX ^c bSVa b̂

Qbb̂b lSYaX ^Z UUVQSYSVaZX b̂� UbQ̂̀bXXR SXZ Y][ Va QÛVb̂̀Z YZ Ŷ fq QSÛYSW[ Q

SUUVbSY]QZ USRZ iR[ QTQ[ ^c SUUVbSY]Q lW VXZ UŶX SiVSbSYX QQXR SX SYSVaZX

]̂Ya V]X QaZ YS]]̂ba SY]QgZXRy SYSaZ SYiQYQbS[[ \S]]Q̀X Qa SVaZXZ YiUX SYa Sba UgZ[[

S[ gS\Ua QX Q]X S_SX QbZ S[ _Z UUX SX Q_QYX gR QYZX QeZ UX U fsZ UUX SX Q_QYX U]SYSbZ UQ

c b̂_c bSVa b̂Qbb̂bSYa SbQ]̂YUZa QbQa _SX QbZ S[Zc lZ YaZ TZa VS[[ \̂bZ YXR QSiibQiSX Q l

XR Q\]̂V[a bQSÛYSW[ \W QQèQ]X QaX ^Z Yc [ VQY]QXR QQ]̂Ŷ_Z ]a Q]Z UZ ŶÛc VUQbU

X S¥ QŶYXR QW SUZ Ûc XR QUQc Z YSY]Z S[ UX SX Q_QYX U f

w ÙSbX ^c SYSVaZXZ YS]]̂ba SY]QgZXRy SYSaZ SYiQYQbS[[ \S]]Q̀X Qa SVaZXZ Yi

UX SYa Sba U lgQQeQb]Z UQ̀b̂c QUUZ ŶS[æ Va i_QYX SYa _SZ YX SZ Ỳb̂c QUUZ ŶS[ U¥ Q̀XZ ]Z U_

XR b̂ViR V̂XXR QSVaZX fP QS[ Ûp
¡a QYXZc \SYa SUUQUUXR QbZ U¥ Ûc _SX QbZ S[ _Z UUX SX Q_QYX ^c XR Qc Z YSY]Z S[

UX SX Q_QYX U lgR QXR Qba VQX ^c bSVa b̂Qbb̂b la QUZ iYSYa Q̀bc b̂_SVaZX

b̀̂]Qa VbQUbQÙ̂YUZ TQX ^XR ÛQbZ U¥ U lSYa ^WX SZ YSVaZX QTZa QY]QXR SXZ U

UVcc Z ]Z QYX SYa S̀̀b̂̀bZ SX QX ^̀b̂TZa QSW SUZ Uc b̂̂Vb̂̀Z YZ Ŷ fàR QbZ U¥ ^c ŶX

a QX Q]XZ YiS_SX QbZ S[ _Z UUX SX Q_QYX bQUV[XZ Yic b̂_c bSVaZ URZ iR QbXR SYc b̂̂YQ

bQUV[XZ Yic b̂_Qbb̂b lSUc bSVa _S\Z YT̂[ TQ]̂[[ VUZ Ŷ lc b̂iQb\ lZ YX QYXZ ŶS[

_̂Z UUZ ŶU l_Z UbQ̀bQUQYX SXZ ŶU lb̂XR Q̂TQbbZa Q̂c Z YX QbYS[ ]̂YX b̂[ f

� WX SZ YSYVYa QbUX SYaZ Yîc Z YX QbYS[ ]̂YX b̂[ bQ[ QTSYXX ^XR QSVaZXZ Ŷba QbX ^

a QUZ iYSVaZX b̀̂]Qa VbQUXR SX SbQS̀̀b̂̀bZ SX QZ YXR Q]Z b]V_UX SY]QU lW VX ŶXc b̂

XR Q̀Vb̀̂UQ̂c QèbQUUZ YiSỲ̂Z YZ Ŷ̂YXR QQcc Q]XZ TQYQUÛc d S[Zc SeP SX Qb� U

Z YX QbYS[ ]̂YX b̂[ f � TS[ VSX QXR QS̀̀b̂̀bZ SX QYQUÛc S]]̂VYXZ Yî̀[Z ]Z QUVUQa SYaXR Q

bQSÛYSW[ QYQUÛc S]]̂VYXZ YiQUXZ _SX QUSYa bQ[ SX QaaZ U][ ÛVbQU_Sa QW \

_SYSiQ_QYX f y Ŷ][ Va Q̂YXR QS̀̀b̂̀bZ SX QYQUÛc _SYSiQ_QYX	 UVUQ̂c XR QîZ Yi]̂Y]QbY

W SUZ Ûc S]]̂VYXZ YiSYa lW SUQa ŶXR QSVaZX QTZa QY]Q̂WX SZ YQa lgR QXR QbS

_SX QbZ S[ VY]QbX SZ YX \QeZ UX UbQ[ SX QaX Q̂TQYX Ûb]̂YaZXZ ŶUXR SX _S\]SUX

UZ iYZc Z ]SYXa V̂WX Ŷd S[Zc SeP SX Qb� USWZ[ZX \X ]̂̂YXZ YVQSUSîZ Yi]̂Y]QbY f¡c

gQ]̂Y][ Va QXR SX S_SX QbZ S[ VY]QbX SZ YX \QeZ UX U lgQSbQbQvVZ bQaX ^a bSg
SXX QYXZ ŶZ ŶVbSVaZX b̂	 UbQ̂̀bXX ^XR QbQ[ SX QaaZ U][ ÛVbQUZ YXR Qc Z YSY]Z S[

UX SX Q_QYX Ûb lZc UV]RaZ U][ ÛVbQUSbQZ YSa QvVSX Q lX _̂̂aZc \̂Vb̂̀Z YZ Ŷ f� Vb

]̂Y][ VUZ ŶUSbQW SUQa ŶXR QSVaZX QTZa QY]Q̂WX SZ YQa V̀X ^XR Qa SX Q̂c V̂b

SVaZX b̂	 UbQ̂̀bX fd ĝQTQb lc VX VbQQTQYX Ûb]̂YaZXZ ŶU_S\]SVUQd S[Zc SeP SX Qb

X ]̂QSUQX ]̂̂YXZ YVQSUSîZ Yi]̂Y]QbY f

� TS[ VSX QXR Q̂TQbS[[ b̀QUQYX SXZ Ŷ lUX bV]X VbQSYa ]̂YX QYX ^c XR Qc Z YSY]Z S[

UX SX Q_QYX U lZ Y][ VaZ YiXR QaZ U][ ÛVbQU lSYa gR QXR QbXR Qc Z YSY]Z S[ UX SX Q_QYX U

bQ̀bQUQYXXR QVYa Qb[ \Z YiX bSYUS]XZ ŶUSYa QTQYX UZ YS_SYYQbXR SX S]RZ QTQU

c SZ b̀bQUQYX SXZ Ŷ f
P Q]̂__VYZ ]SX QgZXRXR ÛQ]R SbiQa gZXR îTQbYSY]QbQiS

baZ Yi lS_̂YîXR Qb

_SXX QbU lXR Q̀[ SYYQa U]̂̀QSYaXZ _Z Yîc XR QSVaZX SYa UZ iYZc Z ]SYX SVaZXc Z YaZ YiU l

Z Y][ VaZ YiSY\UZ iYZc Z ]SYXa Qc Z ]Z QY]Z QUZ YZ YX QbYS[ ]̂YX b̂[XR SX gQZa QYXZc \a VbZ YîVb

SVaZX f d S[Zc Se ly SYSa S
y R SbX QbQa| b̂c QUUZ ŶS[w ]]̂VYX SYX U

j VYQot lmnmo



j VYQot lmnmo } bSYXàR b̂YX Ŷ��|
ù T̂Sy QYX bQ lù b̂XRà ĝQb l÷ VZX Qonnn

o�t�} bSc X Ŷ÷ X bQQX
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¢ QSb÷ Z bp P QSbQ̀b̂TZaZ YiXRZ U[ QXX QbZ Y]̂YYQ]XZ ŶgZXR \̂VbSVaZX ^c XR Qc Z YSY]Z S[ UX SX Q_QYX U

^c XR Qd S[Zc Seq QiZ ŶS[P SX Qby _̂_Z UUZ Ŷr� d S[Zc SeP SX Qb�u SÛc s Sb]Rko lmnmo l

SYac b̂XR Q\QSbXR QYQYa Qa lc b̂XR Q̀Vb̀̂UQ̂c QèbQUUZ YiSỲ̂Z YZ ŶSUX ^

gR QXR QbXR Qc Z YSY]Z S[ UX SX Q_QYX ÙbQUQYXc SZ b[ \ lZ YS[[ _SX QbZ S[ bQÙQ]X U lXR Qc Z YSY]Z S[

`̂UZXZ Ŷ lbQUV[X Ûc ^̀QbSXZ ŶU lSYa ]SURc [ ĝÛc d S[Zc SeP SX QbZ YS]]̂ba SY]QgZXR

¡ YX QbYSXZ ŶS[zZ YSY]Z S[q Q̂̀bXZ Yi÷ X SYa Sba U f

P QS]¥ Ŷg[ Qa iQXR SX gQR STQc V[c Z[[ Qa V̂bbQÙ̂YUZWZ[ZXZ QUc b̂XR Q̀bQ̀SbSXZ Ŷ̂c XR Q

c Z YSY]Z S[ UX SX Q_QYX UZ YS]]̂ba SY]QgZXR¡ YX QbYSXZ ŶS[zZ YSY]Z S[q Q̂̀bXZ Yi÷ X SYa Sba U

SYac b̂XR Qa QUZ iYSYaZ _̀[ Q_QYX SXZ Ŷ̂c Z YX QbYS[ ]̂YX b̂[ UX ^̀bQTQYX SYaa QX Q]X

c bSVa SYa Qbb̂b fP QR STQSUUQUUQaXR QbZ U¥XR SXXR Qc Z YSY]Z S[ UX SX Q_QYX U_S\W Q

_SX QbZ S[[ \_Z UUX SX Qa SUSbQUV[X ^cc bSVa lSYaR STQa QX Qb_Z YQa UV]R bZ U¥X ^W Q[ ĝ f

z VbXR Qb lgQS]¥ Ŷg[ Qa iQXR SX \̂VbQeS_Z YSXZ ŶgSÙ[ SYYQa SYa ]̂Ya V]X QaZ Y

S]]̂ba SY]QgZXRy SYSaZ SYiQYQbS[[ \S]]Q̀X Qa SVaZXZ YiUX SYa Sba Ur} ww÷u ÛSUX ^

QYSW[ Q\̂VX Q̂èbQUUSỲ̂Z YZ Ŷ̂YXR Qc Z YSY]Z S[ UX SX Q_QYX U fP QVYa QbUX SYaXR SX

gRZ[ Q\̂Vbĝb¥Z Y][ Va QUSYQeS_Z YSXZ Ŷ̂c XR QS]]̂VYXZ YiU\UX Q_ lZ YX QbYS[ ]̂YX b̂[ U

SYa bQ[ SX Qaa SX SX ^XR QQeX QYX \̂V]̂YUZa QbQa YQ]QUUSb\Z YXR Q]Z b]V_UX SY]QU lZXZ U

ŶXa QUZ iYQaX ^Za QYXZc \ lŶb]SYZX YQ]QUUSbZ[ \W QQèQ]X QaX ^aZ U][ ÛQ lc bSVa l

UR b̂X SiQU lQbb̂bUSYa ^XR QbZ bbQiV[ SbZXZ QU lUR V̂[a SY\QeZ UX f
y QbX SZ YbQ̀bQUQYX SXZ ŶUZ YXRZ U[ QXX QbSbQa QU]bZW Qa SUW QZ Yi[Z _ZX QaX _̂SXX QbUXR SX

SbQ_SX QbZ S[ fw YZX Q_Z U]̂YUZa QbQa _SX QbZ S[ lbQiSba[ QUÛc ZX U_̂YQX Sb\TS[ VQ lZc ZXZ U

b̀̂W SW[ QXR SXZX Û_Z UUZ Ŷc b̂_̂b_Z UUX SX Q_QYXZ YXR Qc Z YSY]Z S[ UX SX Q_QYX UĝV[a

Z Yc [ VQY]QXR Qa Q]Z UZ Ŷ̂c SbQSÛYSW[ Q̀QbÛYbQ[ \Z YîYXR Qc Z YSY]Z S[ UX SX Q_QYX U f

P Q]̂Yc Z b_ lX ^XR QW QUX ^c V̂b¥ Ŷg[ Qa iQSYaW Q[Z Qc lSÛc j VYQot lmnmo lXR Q

c ^[[ ĝZ YibQ̀bQUQYX SXZ ŶU_Sa QX \̂̂Va VbZ Yi\̂VbSVaZX f
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o fàR Qc Z YSY]Z S[ UX SX Q_QYX UbQc QbbQaX ŜW T̂Q̀bQUQYXc SZ b[ \ lZ YS[[ _SX QbZ S[

bQÙQ]X U lXR Qc Z YSY]Z S[ `̂UZXZ Ŷ̂c XR QQYXZX \SUSXs Sb]Rko lmnmo SYaXR Q

bQUV[X Ûc ZX Û̀QbSXZ ŶUSYaZX U]SURc [ ĝUc b̂XR Q\QSbXR QYQYa QaZ Y

S]]̂ba SY]QgZXR¡ YX QbYSXZ ŶS[zZ YSY]Z S[q Q̂̀bXZ Yi÷ X SYa Sba U lSUSibQQaX ^Z Y

XR QX Qb_Ûc XR QSVaZX QYiSiQ_QYX f

m fàR Qc Z YSY]Z S[ UX SX Q_QYX UR STQW QQỲbQ̀SbQac b̂XR Qc ^[[ ĝZ YiVUQbUpù T̂S

÷ ]̂XZ SúXZ[ZX \SYaq QTZ Qgx Ŝba ls Q_W QbÛc XR Qx Ŝba ^cy _̂_Z UUZ ŶQbU l

d S[Zc Seq QiZ ŶS[s VYZ ]Z S̀[ZX \r dqsu SYa _SYSiQ_QYX fàR QUQVUQbUgZ[[ VUQ

XR Qc Z YSY]Z S[ UX SX Q_QYX Uc b̂_QQXZ YiXR QZ bc Z YSY]Z S[ bQ̂̀bXZ YibQvVZ bQ_QYX U f
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k fP QR STQ_Sa QSTSZ[ SW[ QX \̂̂VS[[c Z YSY]Z S[ bQ]̂ba USYa bQ[ SX Qaa SX SSYa S[[

_Z YVX QÛc XR Q_QQXZ YiÛc UR SbQR ^[a QbU laZ bQ]X b̂U lSYa ]̂__ZXX QQÛc

aZ bQ]X b̂U lSUSibQQaZ YXR QX Qb_Ûc XR QSVaZX QYiSiQ_QYX f÷ V__SbZ QÛc

S]XZ ŶÛc bQ]QYX _QQXZ YiUc b̂gRZ ]R _Z YVX QUR STQŶX \QXW QQỲbQ̀SbQaR STQ

W QQỲb̂TZa QaX \̂̂V fw[[ UZ iYZc Z ]SYXW Ŝba SYa ]̂__ZXX QQS]XZ ŶUSbQZ Y][ Va Qa

Z YXR QUV__SbZ QU f



ø fP QR STQ̀b̂TZa Qa \̂VgZXR VYbQUX bZ ]X Qa S]]QUUX ^̀QbÛYUgZXRZ YXR QQYXZX \

c b̂_gR _̂\̂Va QX Qb_Z YQaZX YQ]QUUSb\X ^̂WX SZ YSVaZX QTZa QY]Q f

� fàR QbQSbQŶ_SX QbZ S[X bSYUS]XZ ŶUXR SXR STQŶXW QQỲb̂̀Qb[ \bQ]̂ba QaZ YXR Q

S]]̂VYXZ YibQ]̂ba UVYa Qb[ \Z YiXR Qc Z YSY]Z S[ UX SX Q_QYX U fàR QSaæ VUXZ Yiæ V̂bYS[

QYX bZ QUgRZ ]RR STQW QQỲb̂̂̀UQaW \\̂VSbQS̀̀b̂
TQaW \VUSYa gZ[[W Q

bQ]̂ba Qa ŶXR QW ^̂¥ Ûc XR QQYXZX \ f

� fàR QbQgQbQŶbQ
UX SX Q_QYX U_Sa QX ]̂̂bbQ]X S_SX QbZ S[ _Z UUX SX Q_QYXZ YXR Q

b̀Z b̂̀QbZ ^ac Z YSY]Z S[ UX SX Q_QYX UXR SX Scc Q]XXR Q]̂_̀SbSXZ TQZ Yc b̂_SXZ Ŷ f

t fP QSbQVYSgSbQ̂
c SY\¥ ŶgŶb̀b̂W SW[ QZ YUX SY]QÛc ŶY £]̂_̀[Z SY]QgZXR

XR QbQvVZ bQ_QYX Ûc bQiV[ SX b̂\̂bîTQbY_Q
YX S[ SVXR b̂ZXZ QU lZ Y][ VaZ YiXR QZ b

c Z YSY]Z S[ bQ̂̀bXZ YibQvVZ bQ_QYX U f
7 fP QSbQVYSgSbQ̂

c SY\TZ ^[ SXZ ŶÛb̀̂UUZW[ QTZ ^[ SXZ ŶÛc [ SgÛbbQiV[ SXZ ŶU

XR QQcc Q]X Ûc gRZ ]R UR V̂[aW Q]̂YUZa QbQac b̂aZ U][ ÛVbQZ YXR Qc Z YSY]Z S[

UX SX Q_QYX ÛbSUXR QW SUZ Ûc bQ]̂baZ YiS]̂YXZ YiQYX[ ÛU f

¤ fP QR STQaZ U][ ÛQaX \̂̂VS[[¥ ŶgYa Qc Z ]Z QY]Z QUZ YXR Qa QUZ iŶb̂̀QbSXZ Ŷ̂c

Z YX QbYS[ ]̂YX b̂[ T̂Qbc Z YSY]Z S[ bQ̂̀bXZ Yîc gRZ ]R gQSbQSgSbQ f

on fP QR STQZa QYXZc Z QaX \̂̂VS[[¥ ŶgYbQ[ SX Qa S̀bXZ QUSYa bQ[ SX Qa S̀bX \

X bSYUS]XZ ŶU lZ Y][ VaZ YiUS[ QU lV̀b]R SUQU l[ ŜYU lX bSYUc QbÛc SUUQX U l[Z SWZ[ZXZ QU

SYa UQbTZ ]QU l[ QSUZ YiSbbSYiQ_QYX U liVSbSYX QQU lŶY £_̂YQX Sb\X bSYUS]XZ ŶU

SYaX bSYUS]XZ ŶUc b̂Ŷ]̂YUZa QbSXZ Ŷ lSUaZ U][ ÛQaZ YŶX Q¤ ^c XR Qc Z YSY]Z S[

UX SX Q_QYX U f 5 ���� ��� ����� oo fP QR STQŶ¥ Ŷg[ Qa iQ̂cc bSVa b̂UVÙQ]X Qac bSVa Scc Q]XZ YiXR QQYXZX \

Z YT̂[ TZ Yi_SYSiQ_QY
X ûQ_̀[ \̂QQUgR ^R STQUZ iYZc Z ]SYX b̂[ QUZ YZ YX QbYS[

]̂YX b̂[ û̂b̂XR QbU lgR QbQXR Qc bSVa ]̂V[aR STQSŶY £X bZ TZ S[ Qcc Q]X ŶXR Q

c Z YSY]Z S[ UX SX Q_QYX U f
om fP QR STQŶ¥ Ŷg[ Qa iQ̂c SY\S[[ QiSXZ ŶÛcc bSVa b̂UVÙQ]X Qac bSVa Scc Q]XZ Yi

XR QQYXZX \� Uc Z YSY]Z S[ UX SX Q_QYX U]̂__VYZ ]SX QaW \Q_̀[ \̂QQU lc b̂_Qb

Q_̀[ \̂QQU lSYS[ \UX U lbQiV[ SX b̂Ûb̂XR QbU f

ok fP QS]¥ Ŷg[ Qa iQ̂VbbQÙ̂YUZWZ[ZX \c b̂XR Qa QUZ iY lZ _̀[ Q_QYX SXZ ŶSYa

_SZ YX QYSY]Q̂c Z YX QbYS[ ]̂YX b̂[X ^̀bQTQYX SYaa QX Q]Xc bSVa f
oø fP QW Q[Z QTQXR SXXR QQcc Q]X Ûc XR QVY]̂bbQ]X Qac Z YSY]Z S[ UX SX Q_QYX

_Z UUX SX Q_QYX UUV__SbZ hQaZ YXR QU]R Qa V[ QUZ Y][ Va QaZ YXR Qq Q̂̀bXX ^XR Q

w VaZX SYazZ YSY]Qy _̂_ZXX QQ 8SVaZX bQUV[X USbQZ __SX QbZ S[ lW ^XRZ YaZ TZa VS[[ \

SYaZ YXR QSiibQiSX Q lX ^XR Qc Z YSY]Z S[ UX SX Q_QYX UX S¥ QYSUSgR ^[ Q f

� �����ÿ
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o� fP QW Q[Z QTQXR SXXR QUZ iYZc Z ]SYX SUUV_̀XZ ŶUVUQaW \VUZ Y_S¥Z YiS]]̂VYXZ Yi

QUXZ _SX QU lZ Y][ VaZ YiXR ÛQVUQaZ YSbbZ TZ YiSXXR Qc SZ bTS[ VQÛcc Z YSY]Z S[

Z YUX bV_QYX USU_QSUVbQa SYaaZ U][ ÛQaZ YXR Qc Z YSY]Z S[ UX SX Q_QYX U lSbQ

bQSÛYSW[ QSYa S̀̀b̂̀bZ SX QZ YXR Q]Z b]V_UX SY]QU f

o� fP QR STQỲ̂[ SYÛbZ YX QYXZ ŶUXR SX _S\_SX QbZ S[[ \Scc Q]XXR Q]Sbb\Z YiTS[ VQ̂b

][ SUUZc Z ]SXZ Ŷ̂c SUUQX USYa[Z SWZ[ZXZ QU lW ^XRc Z YSY]Z S[ SYa ŶY £c Z YSY]Z S[ lbQc [ Q]X Qa

Z YXR Qc Z YSY]Z S[ UX SX Q_QYX U f
ot fàR QbQSbQŶX SYiZW[ Q]S̀ZX S[ SUUQX UW Q[ ŶiZ YiX ^d S[Zc SeP SX QbXR SXR STQŶX

S[ bQSa \W QQY]S̀ZX S[Z hQa b̂ĝV[a YQQaX ^W Q]S̀ZX S[Z hQaZ YXR Qc VX VbQ f

o7 fw[[ bQ[ SX Qa S̀bX \X bSYUS]XZ ŶUR STQW QQYS̀̀b̂̀bZ SX Q[ \_QSUVbQa SYaaZ U][ ÛQa

Z YXR Qc Z YSY]Z S[ UX SX Q_QYX U f
o¤ fàR QYSX VbQ̂c S[[ _SX QbZ S[ _QSUVbQ_QYX VY]QbX SZ YXZ QUR SUW QQYS̀̀b̂̀bZ SX Q[ \

aZ U][ ÛQaZ YXR Qc Z YSY]Z S[ UX SX Q_QYX U lZ Y][ VaZ YiS[[ QUXZ _SX QUgR QbQZXZ U

bQSÛYSW[ \̀̂UUZW[ QXR SXXR QQUXZ _SX QgZ[[ ]R SYiQZ YXR QYQSbX Qb_SYaXR Q

Qcc Q]X ^c XR Q]R SYiQ]̂V[aW Q_SX QbZ S[X ^XR Qc Z YSY]Z S[ UX SX Q_QYX U f

mn fàR QbQgQbQŶW VUZ YQUU]̂_WZ YSXZ ŶUXR SX ]̂]VbbQaa VbZ YiXR Q\QSb f

mo fw Y\Z YX SYiZW[ QÛYXR QW ^̂¥ Ûc XR QQYXZX \SbQQTS[ VSX Qa gR QYQTQbQTQYX Ûb
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]̂_̀SbSXZ TQc Z YSY]Z S[ UX SX Q_QYX UXR SX ĝV[a bQvVZ bQSaæ VUX _QYX ^c XR ÛQ
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Independent auditor’s report 

To the Board of Trustees of the 

Halifax Regional Water Commission 

Employees' Pension Plan 

 

Opinion 

We have audited the financial statements of Halifax Regional Water Commission Employees’ Pension 

Plan, which comprise the statement of financial position as at December 31, 2020, and the statements 

of changes in net assets available for benefits and changes in pension obligations for the year then 

ended, and notes to the financial statements, including a summary of significant accounting policies.  

In our opinion, the accompanying financial statements present fairly in all material respects, the 

financial position of Halifax Regional Water Commission Employees’ Pension Plan as at 

December 31, 2020, and its changes in net assets available for benefits and its changes in pension 

obligations for the year then ended in accordance with Canadian accounting standards for pension 

plans.  

Basis for opinion 

We conducted our audit in accordance with Canadian generally accepted auditing standards. Our 

responsibilities under those standards are further described in the Auditor's Responsibilities for the 

Audit of the Financial Statements section of our report. We are independent of Halifax Regional Water 

Commission Employees’ Pension Plan in accordance with the ethical requirements that are relevant to 

our audit of the financial statements in Canada, and we have fulfilled our other ethical responsibilities 

in accordance with these requirements. We believe that the audit evidence we have obtained is 

sufficient and appropriate to provide a basis for our opinion.  

Responsibilities of management and those charged with governance for the financial statements  

Management is responsible for the preparation and fair presentation of these financial statements in 

accordance with Canadian accounting standards for pension plans, and for such internal control as 

management determines is necessary to enable the preparation of financial statements that are free 

from material misstatement, whether due to fraud or error.  

In preparing the financial statements, management is responsible for assessing Halifax Regional 

Water Commission Employees’ Pension Plan’s ability to continue as a going concern, disclosing, as 

applicable, matters related to going concern and using the going concern basis of accounting unless 

management either intends to liquidate Halifax Regional Water Commission Employees’ Pension Plan 

or to cease operations, or has no realistic alternative but to do so.  

Those charged with governance are responsible for overseeing Halifax Regional Water Commission 

Employees’ Pension Plan’s financial reporting process.  
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Auditor’s responsibilities for the audit of the financial statements  

Our objectives are to obtain reasonable assurance about whether the financial statements as a whole 

are free from material misstatement, whether due to fraud or error, and to issue an auditor’s report that 

includes our opinion. Reasonable assurance is a high level of assurance, but is not a guarantee that 

an audit conducted in accordance with Canadian generally accepted auditing standards will always 

detect a material misstatement when it exists. Misstatements can arise from fraud or error and are 

considered material if, individually or in the aggregate, they could reasonably be expected to influence 

the economic decisions of users taken on the basis of these financial statements.  

As part of an audit in accordance with Canadian generally accepted auditing standards, we exercise 

professional judgment and maintain professional skepticism throughout the audit.  We also:  

• Identify and assess the risks of material misstatement of the financial statements, whether due to 

fraud or error, design and perform audit procedures responsive to those risks, and obtain audit 

evidence that is sufficient and appropriate to provide a basis for our opinion. The risk of not 

detecting a material misstatement resulting from fraud is higher than for one resulting from error, 

as fraud may involve collusion, forgery, intentional omissions, misrepresentations, or the override 

of internal control.  

• Obtain an understanding of internal control relevant to the audit in order to design audit 

procedures that are appropriate in the circumstances, but not for the purpose of expressing an 

opinion on the effectiveness of Halifax Regional Water Commission Employees’ Pension Plan’s 

internal control. 

• Evaluate the appropriateness of accounting policies used and the reasonableness of accounting 

estimates and related disclosures made by management.  

• Conclude on the appropriateness of management's use of the going concern basis of accounting 

and, based on the audit evidence obtained, whether a material uncertainty exists related to events 

or conditions that may cast significant doubt on Halifax Regional Water Commission Employees’ 

Pension Plan's ability to continue as a going concern. If we conclude that a material uncertainty 

exists, we are required to draw attention in our auditor's report to the related disclosures in the 

financial statements or, if such disclosures are inadequate, to modify our opinion. Our conclusions 

are based on the audit evidence obtained up to the date of our auditor's report. However, future 

events or conditions may cause Halifax Regional Water Commission Employees’ Pension Plan to 

cease to continue as a going concern.  

• Evaluate the overall presentation, structure and content of the financial statements, including the 

disclosures, and whether the financial statements represent the underlying transactions and 

events in a manner that achieves fair presentation.  

We communicate with those charged with governance regarding, among other matters, the planned 

scope and timing of the audit and significant audit findings, including any significant deficiencies in 

internal control that we identify during our audit. 

 

Halifax, Canada Chartered Professional Accountants 

Date  
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Statement of financial position 
December 31 2020 2019 
 
Assets 
Investment assets $    154,762,753  $  141,509,795 
Contributions receivable            223,912    97,120 
        154,986,665    141,606,915 
 
Liabilities 
Payables and accruals 
 Trade                30,508   27,101 
 
Net assets available for benefits (note 4)     154,956,157        141,579,814 
 
Pension obligations     141,762,849    132,840,559 
 
Surplus  $      13,193,308  $  8,739,255 
 
 
 
 
 
On behalf of the Board of Trustees 
 
 
   Trustee 
 
 
 
   Trustee 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See accompanying notes to the financial statements. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Statement of changes in net assets available for benefits 
Year Ended December 31   2020  2019 
 
Revenue 
 Net investment income (note 6) $        3,568,646  $  3,441,506 
 Changes in the fair value of investment assets         8,630,589     10,642,209 
          12,199,235          14,083,715 
 
Contributions (note 7) 
 Participants         3,310,113    3,463,328 
 Sponsor            3,230,131   2,972,138 
            6,540,244    6,435,466 
 
Expenses 
 Benefit payments (note 8)           5,229,710    5,187,041 
 Administrative (note 9)            133,426    210,956 
            5,363,136    5,397,997 
 
Increase in net assets available for benefits $     13,376,343  $  15,121,184 
 
 
Net assets available for benefits, beginning of year $     141,579,814 $  126,458,630 
 
Increase in net assets available for benefits        13,376,343   15,121,184 
 
Net assets available for benefits, end of year $     154,956,157 $  141,579,814 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See accompanying notes to the financial statements. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Statement of changes in pension obligations 
Year Ended December 31   2020  2019 
 
Pension obligations, beginning of year $    132,840,559 $  124,371,400 
 
Change in pension obligations 
  
 Interest accrued on benefits         7,738,600   7,248,500 
 Benefits accrued         6,413,400   6,407,700 
 Benefits paid (note 8)       (5,229,710)   (5,187,041) 
            8,922,290   8,469,159 
 
Pension obligations, end of year $    141,762,849 $  132,840,559 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See accompanying notes to the financial statements. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
1. Description of the Plan 
 
The Halifax Regional Water Commission Employees’ Pension Plan (the “Plan”) is registered 
under the Pension Benefits Act of Nova Scotia (Registration Number 0344614). The following 
description of the Plan is a summary only.  For more complete information, reference should be 
made to the Plan agreement restated as at January 1, 2011 as amended and consolidated, in 
addition to Amendment #9 and Amendment #10, both effective January 1, 2016, Amendment 
#11, effective retroactively to June 1, 2015, and Amendment #12, effective retroactively to 
January 1, 2019. 
 
(a) General 
 
The Halifax Regional Water Commission maintains a contributory defined benefit pension plan 
for all employees, and participation in the Plan is compulsory for full-time and part-time 
employees.  The pension plan provides pensions based upon length of service and best seven 
consecutive years’ earnings. 
 
The employees who transferred to the Halifax Regional Water Commission on August 1, 2007 
with the transfer of the wastewater/stormwater operations have remained members of the 
Halifax Regional Municipality Pension Plan. The Halifax Regional Water Commission is 
responsible for funding the employer share of the contributions for these employees. All new 
employees hired after August 1, 2007 join the Halifax Regional Water Commission Employees’ 
Pension Plan. 
 
 (b) Funding policy  
 
Employees’ required contributions in 2020 were 10.34% (2019 – 10.34%) of pensionable 
earnings with the Halifax Regional Water Commission matching employee contributions.  Basic 
contributions from employers and members due to the Plan at the end of the year are recorded 
on an accrual basis.  Pensionable earnings are capped temporarily to a maximum of $140,945 
through 2023 and will be indexed at a rate of 1% per annum thereafter. 
   
In addition, the Plan and the Pension Benefits Act of Nova Scotia require that the Halifax 
Regional Water Commission, from time to time, make contributions to the Plan of such amounts 
which are required as special payments in accordance with the provisions of the Plan as 
determined by the actuary (see note 5). 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
1. Description of the Plan (continued) 
 
(c) Retirement benefits 
 
Employees are entitled to annual pension benefits of an amount equal to 2.0% of their best 
earnings averaged over the highest seven consecutive years of earnings for each year of 
credited service up to the maximum permitted by the Canada Revenue Agency.  For credited 
service prior to January 1, 2016, the best average earnings cannot be less than the best 
average five consecutive years of earnings paid to an employee prior to 2016. 
 
Benefits are adjusted each year.  Adjustments are based on the increase in the Consumer Price 
Index over the previous calendar year to a maximum of 2% for benefits earned prior to 
January 1, 2016, and to a maximum of 1% for benefits earned after December 31, 2015. 
 
(d) Disability pensions 
 
Disabled employees continue to accrue credited service without having to continue their 
contributions. The employer and employees fund the actuarial cost of the pensions for disabled 
employees annually.  Disabled employees are eligible for a pension if they meet the following 
criteria: 
 

a) they have completed 10 years of continuous participation in the Plan; 
 
b) they are not in receipt of a salary continuance benefit under an insured plan to which 

the Halifax Regional Water Commission contributes; and 
 
c) they are totally and permanently disabled as certified by a medical practitioner. 

 
(e) Death benefits 
 
In the event a pensioner dies after the commencement of their pension payments, the death 
benefit will be in accordance with the normal or optional form of pension elected at the time of 
retirement. 
 
In the event a member dies before their retirement date, a survivor pension is payable to the 
member’s surviving spouse at the rate of 60% of the member’s pension credits accrued prior to 
June 1, 1998.  The beneficiary of a single employee who dies before retirement will be entitled to 
the member’s contributions and interest up to the month preceding death during that same 
period.  In respect of pension credits accrued after June 1, 1998, the commuted value of the 
normal retirement benefits shall be paid to the member’s surviving spouse, beneficiary or estate 
For pension credits accrued between January 1, 1988 and May 31, 1998 whereby a survivor 
pension payable to the member’s surviving spouse is calculated as the greater of: 1) 60% of the 
survivor pension, or 2) the commuted value of the normal retirement benefits. The beneficiary or 
estate of a single employee who dies during this same time period, January 1, 1988 and May 
31, 1998, would be entitled to the commuted value of the normal retirement benefits.  
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
1. Description of the Plan (continued) 
 
(f) Termination of employment 
 
Subject to any statutory limitations, Plan members become vested immediately upon joining the 
Plan. Vesting previously occurred after two years of Plan membership. Members may elect to 
receive one of the following options upon termination: 
 

a) a paid-up deferred pension commencing on the member’s normal retirement date in 
an amount equal to the pension accrued to date of termination; or 

 
b) transfer the value of benefit to the member’s new employer’s pension plan, a 

Retirement Savings Plan, or purchase a deferred annuity. 
 
(g) Voluntary contributions 
 
Members of the Plan may make additional voluntary contributions up to the deductible limit 
provided under the Income Tax Act.  The non locked-in additional voluntary contributions may be 
withdrawn from the Plan by a member prior to termination or retirement, either in the form of a 
lump sum cash payment or transferred directly to the member’s Retirement Savings Plan. 
 
Members of the Plan may transfer non locked-in or locked-in benefits from a previous employer. 
Non locked-in benefits are administered as outlined in the previous paragraph. Locked-in 
benefits can be withdrawn within ten years of the normal retirement date.  Upon retirement, the 
locked-in and non locked-in contributions may be used to purchase an annuity. 
 
(h) Income taxes 
 
The Plan is not subject to income taxes since it is a Registered Pension Trust as defined by the 
Income Tax Act. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
2.  Statement of compliance with Canadian accounting standards 
  for pension plans and summary of significant accounting policies 
 
The financial statements are presented in accordance with Canadian accounting standards for 
pension plans in Part IV of the Chartered Professional Accountants of Canada (CPA) 
Handbook, Section 4600 – Pension Plans.  Section 4600 provides specific accounting 
guidance on pension obligations and investments, with investments complying with 
international financial reporting standards (“IFRS”) in Part I of the CPA Canada Handbook.  For 
accounting policies that do not relate to either investments or pension obligations, the plan must 
consistently comply with either IFRS or Canadian accounting standards for private enterprises 
(“ASPE”) in Part II of the CPA Canada Handbook.  The Plan has elected to comply on a 
consistent basis with ASPE.  To the extent that ASPE is inconsistent with Section 4600, 
Section 4600 takes precedence. 
 
(a) Financial instruments 
 
Financial assets and financial liabilities are recognized when the Plan becomes a party to the 
contractual provisions of the financial instrument. 
 
Financial assets are derecognized when the contractual rights to the cash flows from the 
financial assets expire, or when the financial asset and all substantial risks and rewards are 
transferred. 
 
A financial liability is derecognized when it is extinguished, discharged, cancelled or expires. 
 
All financial assets and financial liabilities are initially measured at fair value.  Fair value is an 
estimate of the amount of consideration that would be agreed upon in an arm’s length 
transaction between knowledgeable, willing parties who are under no compulsion to act. 
 
Financial assets and liabilities are subsequently measured as described below: 
 
Investment assets 

All investment assets are measured at fair value at the date of the statement of financial 
position in accordance with IFRS 13:  Fair Value Measurement Part I of the CPA Canada 
Handbook.  Fair values of investment assets are determined as follows: 
 

• Pooled funds are valued at the unit value supplied by the Master Trust administrator and 
which represent the Plan’s proportionate share of underlying net assets at fair value 
determined using closing bid prices. 

 
Transaction costs are not included in the fair value of investment assets either on initial 
recognition or on subsequent re-measurement. Transaction costs are included in the statement 
of changes in net assets available for benefits as part of expenses incurred in the period. 
 
Investment income, excluding changes in the fair value of investment assets, is presented in 
the statement of changes in net assets available for benefits. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
2.  Statement of compliance with Canadian accounting standards 
  for pension plans and summary of significant accounting policies (continued) 
 
(a) Financial instruments (continued) 
 
Financial liabilities 

Financial liabilities are measured subsequently at amortized cost using the effective interest 
method. 
 
(b) Pension obligations 
 
The Plan is a defined benefit plan established for members. The pension obligations 
recognized in the statements of financial position are the actuarial present value of accrued 
pension benefits determined by applying best estimate assumptions and the projected benefit 
method prorated on services. 
 
(c) Net investment income 
 
Income from investments is recognized on an accrual basis and includes dividend income 
(recognized on ex-dividend date), interest income, and is net of investment manager fees. 
 
(d) Changes in the fair value of investment assets and liabilities 
 
This includes both realized gains or losses on sale of investments and unrealized gains or 
losses on investments. 
   
Realized gains or losses on sale of investments are the difference between the proceeds 
received and the average cost of investments sold. 
 
Unrealized gains or losses on investments represent the difference between the carrying value 
at the year end and the carrying value at the previous year end or purchase value during the 
year, less the reversal of previously recognized unrealized gains and losses in respect of 
disposals during the year. 
 
(e) Contributions 
 
Required employee and employer contributions are recorded the month following when the 
payroll deductions are made.  Employee and employer contributions, as well as special 
payments due to the Plan at the end of the year are recorded on an accrual basis.  Cash 
received from pension plan transfers or members for service purchases are recorded when 
received. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
2.  Statement of compliance with Canadian accounting standards 
  for pension plans and summary of significant accounting policies (continued) 
 
(f)  Benefits 
 
Benefit payments to retired members, commuted value payments and refunds to former 
members are recorded in the period paid.  Accrued benefits are recorded as part of the accrued 
pension benefit obligation. 
 
(g) Estimation uncertainty 
 
When preparing the financial statements, management undertakes a number of judgements, 
estimates and assumptions about recognition and measurement of assets, liabilities, revenue 
and expenses.  The actual results are likely to differ from the judgments, estimates and 
assumptions made by management and will seldom equal the estimated results.  Information 
about the significant judgments, estimates and assumptions that have the most significant 
effect on the recognition and measurement of assets, liabilities, revenue and expenses are 
discussed below: 
 
Fair value of financial instruments 

Management uses valuation techniques in measuring the fair value of financial instruments, 
where active market quotes are not available.  Details of the assumptions used are given in the 
notes regarding financial assets and liabilities. In applying the valuation techniques, 
management makes maximum use of market inputs, and uses estimates and assumptions that 
are, as far as possible, consistent with observable data that market participants would use in 
pricing the instrument.  Where applicable data is not observable, management uses its best 
estimate about the assumptions that market participants would make. These estimates may 
vary from the actual prices that would be achieved in an arm’s length transaction at the 
reporting date. 
 
Pension obligations 

Management estimates the pension obligations annually with the assistance of an independent 
actuary; however, the actual outcome may vary due to estimation uncertainties.  The estimate 
of the pension obligation of $141,762,849 (2019 - $132,840,559) is based on assumed rates of 
retirement, mortality, breaks in service and contributory hours.  Discount factors are determined 
at or near year-end to reflect the long-term expectation of investment returns that are 
denominated in the currency in which the benefits will be paid and that have terms to maturity 
approximating the terms of the related pension obligation. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
3.  Investment assets 
 
The investment in the Halifax Regional Municipality Master Trust (the “HRM Master Trust”) is 
recorded at its fair value. The Plan’s interest in the HRM Master Trust represents 6.39% 
(December 31, 2019 – 6.32%) of the HRM Master Trust units.  The remaining units are held by 
the Halifax Regional Municipality (“HRM”).  The co-mingling of investments does not affect the 
actuarial liabilities or the net assets available for benefits of the Plan. 
 
The fair value of the investment in the HRM Master Trust is determined as at the date of the 
statements of financial position as described in note 2(a).  The fair value of the investment in 
the HRM Master Trust is categorized as a Level 2 investment under fair value hierarchy 
measurement. 
 
Section 67 (3) of the Pension Benefits Act Regulations requires disclosure of each investment 
asset that has a fair value greater than two percent (2%) of the fair value of all the investment 
assets of the Plan. The following schedule reports all investments having a fair value greater 
than 2% of the fair value of all investment assets of the Plan. 
 
  Market 
Investment             Asset Class   value 
 
Wellington Management Global Total Return Fund Foreign Bonds1  $   7,065,663  
Putnam Canadian Fixed Income Global Alpha Fund Canadian Bonds1        4,972,698 
Wellington Emerging Markets Local Equity Fund Emerging Market Equities1     4,142,521  
UBS (UK) Real Estate Funds Selection Global Ex       Limited Partnership                   3,667,980 
  Canada, L.P.     
Minto Multi-Residential Income Partners I, L.P. Limited Partnership                   3,544,797    
Blackrock Active Canadian Equity Fund Canadian Equities      3,344,200   
Trinetra Emerging Markets Growth Fund  Emerging Market Equities1     3,232,962  
 
  1 – Denotes Pooled Fund  $  29,970,821  
 
 
4. Net assets available for benefits 2020 2019 
 
Allocation of net assets available for benefits 
 
To pension plan $    154,221,503  $  140,959,340 
To extra voluntary contribution benefits            469,448    373,648 
To individual locked in amounts            265,206    246,826 
 
     $    154,956,157  $  141,579,814 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
5. Pension obligations 
 
An actuarial valuation of the Halifax Regional Water Commission Employees’ Pension Plan 
was performed as at January 1, 2019. 
 
The actuarial value of accrued benefits, determined periodically by the Plan’s actuary, is the 
amount that results from applying actuarial assumptions to adjust the Plan benefits to reflect the 
time value of money between the valuation date and the expected date of payment.  The 
significant actuarial assumptions used include: 
 

a) 40% of members will retire at the age of 65, and 60% will retire at the earliest date of 
eligibility for an unreduced pension; 

 
b) interest rate assumption of 5.80% per annum (2019 – 5.80%); 
 
c) salary scale assumption of 3.90% per annum (2019 – 3.90%); and 
 
d) life expectancy of participants based upon the CPM-2014 Combined mortality table, 

with Scale CPM-B (post retirement), no mortality in pre-retirement. 
 
As a result of the January 1, 2019 actuarial valuation, special payments in respect of going 
concern liabilities are no longer required.  The next actuarial valuation for the Plan is required to 
be performed no later than January 1, 2022. 
 
 
6. Net investment income   2020   2019 
 
Income from investment funds $      3,763,614 $  3,644,079 
Investment manager fees        (194,968)   (202,573) 
 
  $      3,568,646 $  3,441,506 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
7. Contributions   2020   2019 
 
Participants’ contributions 
 Required $     3,230,131  $  3,393,051 
 Voluntary           79,982    70,277 
 
   $     3,310,113 $  3,463,328 
 
Sponsor’s contributions 
 Required $  3,230,131 $     2,972,138  
 
 
8. Benefit payments   2020   2019 
 
Retirement benefit payments $     4,552,474 $  4,226,855 
Termination benefit payments         677,236    960,186 
 
  $    5,229,710 $  5,187,041 
 
During 2020, there were 17 termination benefit payments (2019 – 14).  Termination benefits are 
paid out as described in note 1(f). 
 
 
9. Administrative expenses   2020   2019 
 
Actuarial and consulting fees $  42,143 $  118,659 
Audit and accounting fees   8,648   8,530 
Bank custodian fees   30,479   28,636 
Insurance   9,636   8,760 
Miscellaneous   16,724   20,610 
Professional fees   23,151   23,261 
Registration fees   2,645   2,500 
 
  $  133,426 $  210,956 
 
 
10. Related party transactions 
 
The Halifax Regional Water Commission, the Plan’s sponsor, collects the Plan’s contributions 
and pays certain expenses on behalf of the Plan. These items are then credited or charged 
back to the Plan. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
11. Financial instruments 
 
Financial instruments risk exposure and management 
The Plan is exposed to various risks in relation to its investment in the HRM Master Trust, 
consisting of investment assets.  The Plan’s financial assets are categorized in Level 2.  The 
main types of risks are market risk, credit risk and liquidity risk. 
 
The Plan’s risk management policy is derived from the HRM Master Trust in which the Plan 
holds units. The HRM Master Trust has formal policies and procedures placed upon it that 
establish an asset mix among equity and fixed income investments, required diversification of 
investments within categories, a set limit on the size of exposure to individual investments, and 
a requirement to use A-rated counterparties. 
 
The Plan does not actively engage in the trading of financial assets for speculative purposes 
nor does it write options.  The most significant financial risks to which the Plan is exposed are 
described below: 
 
(a) Market risks 
 
Market risk is the risk that the fair value or future cash flows of a financial instrument will 
fluctuate because of changes in market prices. For purposes of this disclosure, the Plan 
segregates market risk into three categories: interest rate risk, currency risk and other price 
risk. 
 

i. Interest rate risk 

Interest rate risk refers to the fact that the value of the Plan’s assets is affected by 
changes in nominal interest rates and equity markets. 
 

ii. Currency risk 

The Plan’s functional currency is Canadian dollars and all of the Plan’s transactions are 
carried out in Canadian dollars. 
 

iii. Other price risk 

Other price risk is the risk that the fair value or future cash flows of financial instruments 
will fluctuate because of changes in market prices, other than those arising from interest 
rate risk or currency risk, whether those changes are caused by factors specific to the 
individual investment or factors affecting all securities traded in the market. 
 
All investments have a risk of loss of capital. The maximum risk resulting from the 
investments is determined by the fair value of the instruments, which total $154,762,753 
at December 31, 2020 (2019 - $141,509,795). A one percent change (1%) in market risk 
(holding all variables constant) will impact the fair value of these instruments by 
approximately $1,548,000 (2019 - $1,415,000). 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
11. Financial instruments (continued) 
 
(b) Credit risk 
 
Credit risk on financial instruments is the risk of financial loss occurring as a result of default or 
insolvency of a counterparty on its obligations to the Plan. The Plan’s credit risk is primarily 
attributable to the underlying assets of the HRM Master Trust.  Credit risk is mitigated through 
the management of the HRM Master Trust assets with generally accepted parameters of safety 
and prudence, using a diversified investment program.  Investments in the HRM Master Trust 
must adhere to specific limitations as outlined in the Halifax Regional Municipality’s Statement 
of Investment Policies and Procedures for the Defined Benefit Pension Plan (“the Statement of 
Investment Policies and Procedures”). 
 
(c) Liquidity risk 
 
Liquidity risk is the risk of not being able to meet the Plan’s cash requirements in a timely and 
cost-effective manner.  Liquidity requirements are managed through income generated from 
investments and monthly contributions made by members and participating employers.  The 
sources of funds are used to pay pension benefits, make additional investments and fund 
operating expenses.  The Plan’s primary future liabilities include the accrued benefit obligation 
of the Plan.  The Plan’s main asset, the investment in the HRM Master Trust, is liquid as cash is 
available to make required payments. 
 
The following are the contractual maturities of financial liabilities: 
 
Payments due year ending December 31, 2020 
 
  Less than   After 
 Total 1 year 1 - 3 years 4 - 5 years 5 years 
 
Payables and 
 accruals $ 30,508 $ 30,508 $  $  $  
 
 
Payments due year ending December 31, 2019 
 
  Less than   After 
 Total 1 year 1 - 3 years 4 - 5 years 5 years 
 
Payables and 
 accruals $ 27,101 $ 27,101 $  $  $  
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
11. Financial instruments (continued) 
 
Fair value disclosure 
The financial instruments recognized at fair value on the statement of financial position must be 
classified as one of three fair value hierarchy levels.  This hierarchy groups financial assets and 
liabilities into three levels based on the significance of inputs used in measuring the fair value of 
the financial assets and liabilities.  The fair value hierarchy has the following levels: 
 
Level 1: quoted prices (unadjusted) in active markets for identical assets or liabilities; 
 
Level 2: 

 
inputs other than quoted prices included within Level 1 that are observable for 
the asset or liability, either directly or indirectly (i.e. as prices) or indirectly (i.e. 
derived from prices); and 

 
Level 3: 

 
inputs for the asset or liability that are not based on observable market data 
(unobservable inputs). 

 
The level within which the financial asset or liability is classified is determined based on the 
lowest level of significant input to the fair value measurement. The financial assets and 
liabilities measured at fair value in the statement of financial position are grouped into the fair 
value hierarchy as follows: 
 
Financial assets at fair value as at December 31, 2020 
 
 Level 1 Level 2 Level 3 Total 
 
Assets 
 Pooled fund $  $ 154,762,753    $  $ 154,762,753 
 
 
Financial assets at fair value as at December 31, 2019 
 
 Level 1 Level 2 Level 3 Total 
 
Assets 
 Pooled fund $  $ 141,509,795 $  $ 141,509,795 
 
 
There were no transfers between the three levels between December 31, 2019 and 
December 31, 2020. 
 
The methods and valuation techniques used for the purpose of measuring fair value are 
unchanged compared to the previous reporting period. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
12. Capital management 
 
The Plan defines its capital as the deficiency of the Plan, as determined annually based on the 
fair value of net assets and actuarial liabilities, provided by the actuarial valuation prepared by 
the Plan’s independent actuary (note 5). 
 
The overall objectives in investing the assets of the Plan are to ensure sufficient liquidity to 
support its financial obligations, to continue to provide benefits in the best interest of its 
members, to remain financially self-sufficient and to preserve and enhance the value of capital 
through adequate diversification in high quality investments and achieve the highest investment 
return that can be obtained with the assumption of an acceptable degree of risk.  The Plan 
holds units with the HRM Master Trust which has formal policies and procedures that establish 
asset mix, require diversification within different categories, set a limit on the exposure to 
individual investments and provides a requirement to use A-rated counterparties.  
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æè ìè áòáêè æìæìïà åî áìäáç äááç äåòòìè áäé ìî òé ææè ìè áòáêè �ïà áèà áäí ãáè åç äìãí åä

áääåä �ìêíè åé ææãáìêìãíéè åäù æäáâåäèèà ìèé êñî ãí áæåãäåâé êé åê �õ áìæåêìÿî á

ìææãäìêñáé æìàé ëàî á�áî åç ìææãäìêñá �ÿ ãèé æêåè ìëãìäìêè ááèà ìè ìêìãíéè ñåêí ãñè áí

é êìññåäí ìêñáïéèà÷ ìêìíé ìêëáêáäìîî ðìññáâè áí ìãíéèé êëæè ìêí ìäí æïéîî ìî ïìðæ

í áè áñè ìòìè áäé ìî òé ææè ìè áòáêè ïà áêéè áôé æè æ �<é ææè ìè áòáêè æñìêìäé æáç äåòç äìãí åä

áääåäìêí ìäáñåêæéí áäáí òìè áäé ìîéç �é êíé �éí ãìîî ðåäé êèà áìëëäáëìè á �èà áðñåãîí

äáìæåêìÿî ðÿ ááôâáñè áíè åé êç î ãáêñáèà ááñåêåòé ñí áñé æé åêæåç ãæáäæè ì@ áêåêèà á

ÿ ìæé æåç èà áæáç é êìêñé ìî æè ìè áòáêè æ �
� æâìäè åç ìêìãíéèé êìññåäí ìêñáïéèà÷ ìêìíé ìêëáêáäìîî ðìññáâè áí ìãíéèé êë

æè ìêí ìäí æ �ïááôáäñé æáâäåç áææé åêìîd ãí ëòáêè ìêí òìé êè ìé êâäåç áææé åêìî æ@ áâèé ñé æò

èà äåãëà åãèèà áìãíéè �ö áìî æå
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	í áêèéç ðìêí ìææáææèà áäé æ@ æåç òìè áäé ìî òé ææè ìè áòáêè åç èà áç é êìêñé ìî

æè ìè áòáêè æ �ïà áèà áäí ãáè åç äìãí åäáääåä �í áæé ëêìêí âáäç åäòìãíéè âäåñáí ãäáæ

äáæâåêæé �áè åèà åæáäé æ@ æ �ìêí åÿè ìé êìãíéè á�éí áêñáèà ìèé ææãçç é ñé áêè ìêí

ìââäåâäé ìè áè åâäå�éí áìÿ ìæé æç åäåãäåâé êé åê �ßà áäé æ@ åç êåèí áè áñèé êëìòìè áäé ìî

òé ææè ìè áòáêè äáæãîèé êëç äåòç äìãíé æàé ëà áäèà ìêç åäåêáäáæãîèé êëç äåòáääåä �ìæ

ç äìãí òìðé ê�åî �áñåîî ãæé åê �ç åäëáäð �é êè áêèé åêìî åòé ææé åêæ �òé æäáâäáæáêè ìèé åêæ �

åäèà áå�áääéí áåç é êè áäêìî ñåêè äåî �
e ÿè ìé êìêãêí áäæè ìêíé êëåç é êè áäêìî ñåêè äåî äáî á�ìêèè åèà áìãíéèé êåäí áäè å

í áæé ëêìãíéè âäåñáí ãäáæèà ìè ìäáìââäåâäé ìè áé êèà áñé äñãòæè ìêñáæ �ÿ ãè êåèç åä

èà áâãäâåæáåç áôâäáææé êëìêåâé êé åêåêèà ááçç áñèé �áêáææåç ó ìîéç ìôõ áëé åêìî

ö ìè áä÷ åòòé ææé åêø òâî åðááæùú áêæé åêúî ìêù æé êè áäêìî ñåêè äåî �

ø �ìî ãìè áèà áìââäåâäé ìè áêáææåç ìññåãêèé êëâåîé ñé áæãæáí ìêíèà á

äáìæåêìÿî áêáææåç ìññåãêèé êëáæèé òìè áæìêí äáî ìè áííé æñî åæãäáæòìí áÿ ð

òìêìëáòáêè � ÷ åêñî ãí áåêèà áìââäåâäé ìè áêáææåç òìêìëáòáêèi æãæáåç èà áëåé êëñåêñáäê

ÿ ìæé æåç ìññåãêèé êëìêí �ÿ ìæáí åêèà áìãíéè á�éí áêñáåÿè ìé êáí �ïà áèà áäì

òìè áäé ìî ãêñáäè ìé êè ðáôé æè æäáî ìè áíè åá�áêè æåäñåêíéèé åêæèà ìè òìðñìæè

æé ëêéç é ñìêèí åãÿè åêó ìîéç ìôõ áëé åêìîö ìè áä÷ åòòé ææé åêø òâî åðááæùú áêæé åê

úî ìêi æìÿéîéè ðè åñåêèé êãáìæìëåé êëñåêñáäê �	ç ïáñåêñî ãí áèà ìè ìòìè áäé ìî

ãêñáäè ìé êè ðáôé æè æ �ïáìäáäá?ãé äáíè åí äìïìèè áêèé åêé êåãäìãíéè åäi æäáâåäèè åèà á

äáî ìè áííé æñî åæãäáæé êèà áç é êìêñé ìî æè ìè áòáêè æåä �éç æãñàíé æñî åæãäáæìäá

é êìí á?ãìè á �è åòåíéç ðåãäåâé êé åê �e ãäñåêñî ãæé åêæìäáÿ ìæáí åêèà áìãíéè

á�éí áêñáåÿè ìé êáí ãâè åèà áí ìè áåç åãäìãíéè åäi æäáâåäè �ó åïá�áä �ç ãè ãäáá�áêè æ

åäñåêíéèé åêæòìðñìãæá
ó ìîéç ìôõ áëé åêìîö ìè áä÷ åòòé ææé åêø òâî åðááæù

ú áêæé åêúî ìêè åñáìæáè åñåêèé êãáìæìëåé êëñåêñáäê �

ø �ìî ãìè áèà áå�áäìîî âäáæáêè ìèé åê �æè äãñè ãäáìêí ñåêè áêè åç èà áç é êìêñé ìî

æè ìè áòáêè æ �é êñî ãíé êëèà áíé æñî åæãäáæ �ìêí ïà áèà áäèà áç é êìêñé ìî æè ìè áòáêè æ

äáâäáæáêèèà áãêí áäî ðé êëè äìêæìñèé åêæìêí á�áêè æé êìòìêêáäèà ìè ìñàé á�áæç ìé ä

âäáæáêè ìèé åê � ö áñåòòãêé ñìè áïéèàèà åæáñà ìäëáí ïéèà ëå�áäêìêñáäáë
ìäíé êë �ìòåêëåèà áä

òìèè áäæ �èà áâî ìêêáí æñåâáìêíèé òé êëåç èà áìãíéè ìêí æé ëêéç é ñìêè ìãíéèç é êíé êëæ �

é êñî ãíé êëìêðæé ëêéç é ñìêèí áç é ñé áêñé áæé êé êè áäêìî ñåêè äåîèà ìè ïáéí áêèéç ðí ãäé êëåãä

ìãíéè � ó ìîéç ìô �÷ ìêìí ì
÷ à ìäè áäáíú äåç áææé åêìî� ññåãêè ìêè æ

; ãêá�= �����
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; ãêá�= ����� < ä �ß åò> äåñ@ ïìð �÷ ú� �÷ �
� äìêèßà åäêè åê��ú

t ãéè á���� �� å�ì÷ áêè äá �� åäèàß åïáä
��=�� äìç è åêt è äááè

ó ìîéç ìô ��t >�;�ø� þ áìä< ä �> äåñ@ ïìð
 ö áìäáâäå�éíé êëèàé æî áèè áäé êñåêêáñèé åêïéèà ðåãäìãíéè åç èà áç é êìêñé ìî

æè ìè áòáêè æåç � pxlr p�u v{l nmpx� py vs� nzzl qql nm� zkx n�vvq�� vmql nm

�x pmç åäèà áðáìäáêí áíþ áñáòÿ áä�� �����ç åäèà áâãäâåæáåç áôâäáææé êë

ìêåâé êé åêìæè åïà áèà áäèà áç é êìêñé ìî æè ìè áòáêè æâäáæáêèç ìé äî ð �é êìîî

òìè áäé ìî äáæâáñè æ �èà áç é êìêñé ìî âåæéèé åê �ñà ìêëáæé êêáè ìææáè æì�ìéî ìÿî áç åä

ÿ áêáç éè æìêí ñà ìêëáæé êâáêæé åêåÿîé ëìèé åêæé êìññåäí ìêñáïéèà÷ ìêìíé ìê

ìññåãêèé êëæè ìêí ìäí æç åäâáêæé åêâî ìêæû� �t úú�ý �

ö áìñ@ êåïî áí ëáèà ìè ïáà ì�áç ãîç éîî áí åãääáæâåêæéÿéîéèé áæç åäèà áâäáâìäìèé åê

åç èà áç é êìêñé ìî æè ìè áòáêè æé êìññåäí ìêñáïéèà÷ ìêìíé ìêìññåãêèé êë

æè ìêí ìäí æç åäâáêæé åêâî ìêæìêíç åäèà áí áæé ëêìêíé òâî áòáêè ìèé åêåç

é êè áäêìî ñåêè äåî æè åâäá�áêè ìêíí áè áñèç äìãí ìêí áääåä �ö áà ì�áìææáææáí

èà áäé æ@èà ìèèà áç é êìêñé ìî æè ìè áòáêè æòìðÿ áòìè áäé ìîî ðòé ææè ìè áí ìæìäáæãîè

åçç äìãí �ìêíà ì�áí áè áäòé êáí æãñà äé æ@è åÿ áî åï �� ãäèà áä �ïáìñ@ êåïî áí ëá

èà ìè ðåãäáôìòé êìèé åêïìæâî ìêêáí ìêí ñåêí ãñè áíé êìññåäí ìêñáïéèà

÷ ìêìíé ìêëáêáäìîî ðìññáâè áí ìãíéèé êëæè ìêí ìäí æû� ��tý æåìæè åáêìÿî á

ðåãè åáôâäáææìêåâé êé åêåêèà áç é êìêñé ìî æè ìè áòáêè æ �ö áãêí áäæè ìêíèà ìè

ïàéî áðåãäïåä@é êñî ãí áæìêáôìòé êìèé åêåç èà áìññåãêèé êëæðæè áò �é êè áäêìî

ñåêè äåî æìêí äáî ìè áíí ìè ìè åèà ááôè áêè ðåãñåêæéí áäáí êáñáææìäðé êèà á

ñé äñãòæè ìêñáæ �éèé æêåèí áæé ëêáíè åéí áêèéç ð �êåäñìêéè êáñáææìäéî ðÿ á
áôâáñè áíè åíé æñî åæá �ç äìãí �æà åäè ìëáæ �áääåäæìêí åèà áäé ääáëãî ìäéèé áæ �æà åãîí

ìêðáôé æè � ÷ áäè ìé êäáâäáæáêè ìèé åêæé êèàé æî áèè áäìäáí áæñäéÿ áí ìæÿ áé êëîé òéè áíè å

òìèè áäæèà ìè ìäáòìè áäé ìî �� êéè áòé æñåêæéí áäáí òìè áäé ìî �äáëìäíî áææåç éè æ

òåêáè ìäð�ìî ãá �éç éèé æâäåÿ ìÿî áèà ìèéè æåòé ææé åêç äåòåäòé ææè ìè áòáêèé êèà á

ç é êìêñé ìî æè ìè áòáêè æïåãîíé êç î ãáêñáèà áí áñé æé åêåç ìäáìæåêìÿî áâáäæåê

äáî ðé êëåêèà áç é êìêñé ìî æè ìè áòáêè æ �
ö áñåêç é äò �è åèà áÿ áæè åç åãä@ êåïî áí ëáìêíÿ áîé áç �ìæåç ; ãêá�= ����� �

èà áç åîî åïé êëäáâäáæáêè ìèé åêæòìí áè åðåãí ãäé êëðåãäìãíéè �

�l mpm~l px qy py vzvmy q
� �ßà áç é êìêñé ìî æè ìè áòáêè æäáç áääáíè åìÿ å�áâäáæáêèç ìé äî ð �é êìîî òìè áäé ìî

äáæâáñè æ �èà áæè ìè áòáêè åçç é êìêñé ìî âåæéèé åêìæìèþ áñáòÿ áä�� ����� �

ìêíèà áñà ìêëáæé êêáè ìææáè æì�ìéî ìÿî áç åäÿ áêáç éè æìêí ñà ìêëáæé ê

âáêæé åêåÿîé ëìèé åêæç åäèà áðáìäèà áêáêí áíé êìññåäí ìêñáïéèà

÷ ìêìíé ìêìññåãêèé êëæè ìêí ìäí æç åäâáêæé åêâî ìêæ �ìæìëäááíè åé êèà á

è áäòæåç èà áìãíéè áêëìëáòáêè �
� nzkx vy vmvqqnrl mr nszpyl nm

� �ö áà ì�áòìí áì�ìéî ìÿî áè åðåãìîîç é êìêñé ìî äáñåäí æìêí äáî ìè áíí ìè ì

ìêí ìîî òé êãè áæåç èà áòááèé êëæåç è äãæè ááæìêí ñåòòéèè ááæ �ìæìëäááí

è åé êèà áè áäòæåç èà áìãíéè áêëìëáòáêè �t ãòòìäé áæåç ìñèé åêæåç äáñáêè

òááèé êëæç åäïàé ñà òé êãè áæà ì�áêåè ðáèÿ ááêâäáâìäáíà ì�áÿ ááê

âäå�éí áíè åðåã ��îî æé ëêéç é ñìêèè äãæè ááìêí ñåòòéèè ááìñèé åêæìäá

é êñî ãí áíé êèà áæãòòìäé áæ �
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� �ö áà ì�áâäå�éí áí ðåãïéèà ãêäáæè äé ñè áí ìññáææè åâáäæåêæïéèàé êèà á

áêèéè ðç äåòïà åòðåãí áè áäòé êáíéè êáñáææìäðè ååÿè ìé êìãíéè á�éí áêñá �

� �ö áà ì�áìî æåòìí áì�ìéî ìÿî áèà áâî ìêé êæè äãòáêè ìêí ìêðâî ìê

ìòáêí òáêè æèà áäáè å �èà áè äãæè ìëäááòáêè ìêí ìêðé êæãäìêñáñåêè äìñè æ

áêè áäáíé êè åí ãäé êëèà áðáìä �é êñî ãíé êëìêðìòáêí òáêè æè åñåòâî ðïéèà

ìââîé ñìÿî áî ìïæ �ßà áî ìæè ìòáêí òáêèè åèà áâî ìêé êæè äãòáêè ïìæìæåç

e ñè åÿ áä= ����� �� æïáîî ïáà ì�áòìí áì�ìéî ìÿî áìîî ìñè ãìäé ìî äáâåäè æ

ìêí åèà áääáâåäè æâäáâìäáíÿ ðèà áìñè ãìäðç åäèà áâî ìêìêíèà áâî ìê

æâåêæåäïáäáâä
å�éí áíè åðåã �

� �ßà áäáìäáêåòìè áäé ìîè äìêæìñèé åêæèà ìèà ì�áêåèÿ ááêâäåâáäî ðäáñåäí áí

é êèà áìññåãêèé êëäáñåäí æãêí áäî ðé êëèà áç é êìêñé ìî æè ìè áòáêè æ �

� �ßà áäáïáäáêåäáæè ìè áòáêè æòìí áè åñåääáñè ìòìè áäé ìî òé ææè ìè áòáêèé ê

èà áâäé åäâáäé åíç é êìêñé ìî æè ìè áòáêè æèà ìè ìçç áñèèà áñåòâìäìèé �á

é êç åäòìèé åê � = �ö áìäáãêìïìäá
åç ìêð@ êåïêåäâäåÿ ìÿî áé êæè ìêñáæåç êåê fñåòâîé ìêñá

ïéèàèà áäá?ãé äáòáêè æåç äáëãî ìè åäðåäëå�áäêòá
êè ìî ìãèà åäéèé áæ �

é êñî ãíé êëèà áé äç é êìêñé ìî äáâåäèé êëäá?ãé äáòáêè æ �

� �ö áìäáãêìïìäá
åç ìêð�é åî ìèé åêæåäâåææéÿî á�é åî ìèé åêæåç î ìïæåä

äáëãî ìèé åêæèà ááçç áñè æåç ïàé ñà æà åãîíÿ áñåêæéí áäáíç åäíé æñî åæãäáé ê

èà áç é êìêñé ìî æè ìè áòáêè æåäìæèà áÿ ìæé æåç äáñåäíé êëìñåêèé êëáêèî åææ �

� �ö áà ì�áíé æñî åæáíè åðåãìîî@ êåïêí áç é ñé áêñé áæé êèà áí áæé ëêåä

åâáäìèé åêåç é êè áäêìî ñåêè äåî å�áäç é êìêñé ìî äáâåäèé êëåç ïàé ñà ïáìäá

ìïìäá � �� �ö áà ì�áéí áêèéç é áíè åðåãìîî@ êåïêäáî ìè áí âìäèé áæìêí äáî ìè áí âìäè ð

è äìêæìñèé åêæ �é êñî ãíé êëæìî áæ �âãäñà ìæáæ �î åìêæ �è äìêæç áäæåç ìææáè æ �

îé ìÿéîéèé áæìêí æáä�é ñáæ �î áìæé êëìääìêëáòáêè æ �ëãìäìêè ááæ �êåê f

òåêáè ìäðè äìêæìñèé åêæìêíè äìêæìñèé åêæç åäêåñåêæéí áäìèé åê �

�� �� åãâäå�éí áí ìêåê fìãíéè æáä�é ñáÿ ðìææé æèé êëãæïéèàí äìç èé êëèà á

ç é êìêñé ìî æè ìè áòáêè æìêí äáî ìè áí êåè áæ �	 êñåêêáñèé åêïéèàèàé æêåê fìãíéè

æáä�é ñá �ïáñåêç é äòèà ìè ïáà ì�áòìí áìîî òìêìëáòáêèí áñé æé åêæìêí

âáäç åäòáí ìîî òìêìëáòáêèç ãêñèé åêæ �à ì�áèà á@ êåïî áí ëáè åá�ìî ãìè á

èà áìññãäìñðìêí ñåòâî áè áêáææåç èà áç é êìêñé ìî æè ìè áòáêè æ �ìêí ìññáâè

äáæâåêæéÿéîéè ðç åäæãñàç é êìêñé ìî æè ìè áòáêè æ �

� sp�| pm| vssns �� �ö áà ì�áêå@ êåïî áí ëáåçç äìãí åäæãæâáñè áíç äìãí ìçç áñèé êëèà áâî ìê
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· ¶®µ ²́ÒÓ ÔÕ Ö× ØÙ ÔÚÛ
ÜÝ Þ ßààà áààâà ã ßÞäå áãàæÜçâ ßÝ èä áäåé èè ßèèå áãÜÝ ãà ßÞÞÝ áÜåâ èÝ ßààà áààâ èÝ ßààà áààæÝÜç ßààà áààé

Ó ÔÕ Ö× Øê ×ÔÚëìí ëëí îÚ
Ü ßàÜ Þ ßÝàâ áå èèâå ßçç Þ áä ãççå ßÝà ã áçâÝ ßÝàç ßããâ áçàäÝå ßââà áÜ èÝ ßÜäà ßààà áààÜ ßà ãç ßààà áààæ Þà ßåäç áÝçé

Ó ÔÕ Ö× Øïí ëÕ ×íð ñÕí îÚ
â ßçç è ßçç è áâå è ßãèã áä ãÜåÝ ßÞÞÞ áåÝÜåç ßâàâ áãåâ ßâ ãå ßâçà áçàâ ãÞ ßààà áààÝ ßèà ã ßàåà áààÜ ßÜ Þã ßÞå è áâå

Ó ÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
Ýâ ßãâÜ ßààà áààçÜä ßããÞ áääâ ßä èè ßäàÜ áâ Þè ßÞãè ßç ãå áâ èä ßÝ Þã ßâÜÝ áçç ã ßèåà ßèãå áãäÝà ßå ãå ßèèç áààÜ ßå Þâ ßÞÞè áàà

Ó ÔÕ Ö× Øê ×ÖÔÕ ìÖÚÕô ÔóíõíÕí Öë
Ü ßåÜÜ ßààà áàà
à áààÝç Þ ßèàà áàÝÝç Þ ßèàà áàÝÜ ßç Þç ßÞää áää Þãè ßààà áààÝ ßèäÝ ßààà áààÝ ßââÝ ßààà áàà

Ó ÔÕ Ö× Øò Öóñ×íÕ ö
à áàà
à áààÝ è ßààä áÞèÝ è ßààä áÞèæÝ è ßààä áÞèéà áàà
à áàà
à áàà

Ó ÔÕ Ö× Ø÷ øñí ùìÖÚÕ
è ßãçÝ ßèç ã áèåçç è ßãää áà ãÝ ßââ è ßç ãâ áÞÜÝ ßäää ßèãÜ áÞäÜ ßãçÝ ßää è áåäÜ ßà Þà ßå èä áâçâ ßèåÝ ßààà áààÝ ßÜåà ßèç ã áèå

Ó ÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëÝå ßèåâ ßäââ áâ ÞÜ ßåâç ßââç áãå è ßÝÜÝ ßÜç ã áâçç ßä Þã ßçà è áÝ èÝÝ ßÞÜç ßâÜä áÜÝå ßÝ ãç ßÞâÜ áààÝâ ßãÜ Þ ßàä ã áàà è ßãÞå ßåâç áâ Þ

ÒÒÓ ÔëÕ ÖýÔÕ Ö× Øê ×ñÚþò ÖýÖ×ë
Þàà ßààà áàà

à áààÝä ßàÜà áäÜÝä ßàÜà áäÜ èåà ßä ãä áàåÝ Þ ßààà áààÝ Þ ßààà áàà èå Þ ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øú îõõ ÖóÕí îÚò öëÕ ÖìÝä ßÜçä ßââç áåäÜ ßÝÜ ã ßãà è áçä ã ßÞçâ ßãèã áåää ßçäÝ ßèÞÜ áÞåä ßÞãã ßåå è áâÝ ã ßàä è ßàç è áÝ ãÝà ßèäÜ ßààà áààå ßããã ßââç áåä

Ó ÔëÕ ÖýÔÕ Ö× Øô î×óÖìÔí Úë
ÞÞà ßààà áààÝâ ßÝÝç áãç ãå ßãàà áÝàäÝ ßåÝç áåç èÞå ßÝåâ áÝ èãà ßààà áàà ãà ßààà áàà èåà ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
ç ßà ÞÞ ßÞÜ ã áÝåÝ ßÝ ãã ßçâç áàÝÝ ßåââ ßåç ã áÞââ ßàÝÝ ßÞàâ áÞèâ ßà èè ßàÜâ áç èè ßÜâ ã ßààà áààç ßÝâÝ ßààà áààæ ãÞ ßèãÜ áåÜé

Ó ÔëÕ ÖýÔÕ Ö× Øê ×ÖÔÕ ìÖÚÕô ÔóíõíÕ öÞ ßèãè ßããâ áäåçÜå ßç ÞÜ áåäÝ ßãÜà ßçäâ áÞçÜ ßâ èä ßâ èç áèÞâ ßÝÜ Þ ßèÜ ã áÞââ ßàåå ßåà ã áà ãè ßèÞÝ ßåà ã áà ãÝ ßàÜÜ ßäçç áäÝ

Ó ÔëÕ ÖýÔÕ Ö× Ø÷ ÚÖ×ÿö
Ýâä ßààà áàà èå ßãèÞ áäâ ã ßÞÝä áââ Þç ßÜç Þ áÜçåÜ ßãâ è áãèÞÞ ßèäå áÞÝÝâä ßààà áàà
à áàà

Ó ÔëÕ ÖýÔÕ Ö× Øò Öóñ×íÕ ö
à áàà
à áààäà
Ü áÝ ãäàÜ áÝ ãæäàÜ áÝ ãéà áàà
à áàà
à áàà

Ó ÔëÕ ÖýÔÕ Ö× Ø÷ øñí ùìÖÚÕ
âÝ Þ ßààà áàà èå ßãÞÞ áèÜç èÝ áä Þèä ßâä ã áâ ãÜç Þ ßçàÜ áçâää ßÞâç áÝåÜå ã ßãçà áèÝÜ ã ßÜâä áÞä

Ó ÔëÕ ÖýÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëâ ßåÝä ßåà Þ áåç ãç ßÝÝÜ áççÝÜÝ ßÞçÝ áÞèÝä ã ßç ãè áÜàâ ßçÜÜ ßÝâÝ áççâÜà ßààà áààÝ ßãÜç ßçàà áààÜ ßàäâ ßÜà Þ áåç

Ó ÔëÕ ÖýÔÕ Ö× Ø� Ú×Öÿñõ ÔÕ ÖÛ
èÞ ßààà áààâ ã ßãåå áÝä

à áààâ ã ßãåå áÝä ã ßÜÝÝ áåÝâ ã ßãåå áÝä èÞ ßààà áàà
à áàà

Òò Õ î×ìýÔÕ Ö× Øûí ùÖë
Ý ßãâÜ ßÜÝ Þ áÝâ ãã ßäçâ áäàÜÝå ßâ ãä áÜâÜäç ßâ èâ áÝâÝ ßèâ Þ ßå ãÜ áààÜåâ ßààà áàà ãÞà ßä èã áààäåÝ ßÜçå áÝâ

ò Õ î×ìýÔÕ Ö× Øú ñõ �Ö×Õ ë� ïíÕ ó� Öë
Ý ßâÝç ßààà áààçâ ßÜäà áÝ ÞÞÞÜ ßàä ã áÞççÝ Þ ßâå ã áãÝ ãàà ßçÝÜ áÜäç Þä ßààà áàà ãÞÜ ßààà áàà Þç è ßààà áàà

ò Õ î×ìýÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
Ü ßÜ ãå ßààà áààÜâ ßâ Þà áâà èä ßèèä áÜ ããÜ ßãää áÞãÜ ßÜà Þ ßÜàà áèâ èå ßààà áààÜ ßÜ ãä ßààà áààæÝ ßààà áààé

ò Õ î×ìýÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëÝàÜ ßàÝ Þ áÜâ
à áààâ èè ßÝ Þâ áçåâ èè ßÝ Þâ áçåæÜ èÜ ßÝâå áèÞéÜäÝ ßÞèç áàà èèÜ ßà èç áààæâ èà ßàâà áããé

· ¶®µ ²́¼ º® ¯½
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 É	�� ÉÈËË �Ê�
Ë É��È É��Ç ���Ê
 ÉÇÈ� ÉË	� ���

Ð ²Ä¿µ Ä¹ÒÓ ÔÕ Ö× ØÙ ÔÚÛ
Þåà ßààà áàà

à áàà
à áàà
à áàà Þåà ßààà áàà
à áàà èÞà ßààà áààÝâà ßààà áàà

Ó ÔÕ Ö× Øê ×ÔÚëìí ëëí îÚ
â ßäÝÜ ßèàà áàà
à áàà
à áàà
à áààâ ßäÝÜ ßèàà áàà
à áààÜ ßç ãÞ ßààà áààÝ ßÜâ ã ßèàà áàà

Ó ÔÕ Ö× Øïí ëÕ ×íð ñÕí îÚ
æÝ ßÝÜ è ßààà áààé
à áàà
à áàà
à áààæÝ ßÝÜ è ßààà áààé
à áàà
à áààæÝ ßÝÜ è ßààà áààé

Ó ÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
Ü ßâàà ßààà áàà
à áàà
à áàà
à áààÜ ßâàà ßààà áàà
à áààÜ ßààà ßààà áààâàà ßààà áàà

Ó ÔÕ Ö× Øê ×ÖÔÕ ìÖÚÕô ÔóíõíÕí Öë
ä ßààä ßààà áàà
à áàà
à áàà
à áààä ßààä ßààà áàà
à áàà è ßèãà ßààà áàà è ßÞâä ßààà áàà

Ó ÔÕ Ö× Ø÷ ÚÖ×ÿö
èÞÞ ßààà áàà

à áàà
à áàà
à áàà èÞÞ ßààà áàà
à áààââà ßààà áààÝÜ Þ ßààà áàà

Ó ÔÕ Ö× Ø÷ øñí ùìÖÚÕ
à áàà
à áàà
à áàà
à áàà
à áàà èÞ ßààà áàà èÞ ßààà áààæ èÞ ßààà áààé

Ó ÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëè ßÞçç ßà èà áàà
à áàà
à áàà
à áàà è ßÞçç ßà èà áàà
à áààÝ ßèÝ ã ßèèà áààâ ßÝ èå ßçàà áàà

ÒÒÓ ÔëÕ ÖýÔÕ Ö× Øú îõõ ÖóÕí îÚò öëÕ Öìã ßÞâÝ ßààà áàà
à áàà
à áàà
à áàà ã ßÞâÝ ßààà áààÝ ßÜçà ßààà áààâ ßääÝ ßààà áààâ ßÞèà ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øô î×óÖìÔí Úë
çà ßààà áàà
à áàà
à áàà
à áààçà ßààà áàà
à áàà
à áààçà ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
Ýà ßç ãè ßààà áàà
à áàà
à áàà
à áààÝà ßç ãè ßààà áàà
à áààâ ßààà ßààà áàà ã ßç ãè ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øê ×ÖÔÕ ìÖÚÕô ÔóíõíÕ öã ßä ãÞ ßÞàà áàà
à áàà
à áàà
à áàà ã ßä ãÞ ßÞàà áàà
à áààÝ ßãâå ßààà áààç ßÜâ ã ßÞàà áàà

Ó ÔëÕ ÖýÔÕ Ö× Ø÷ ÚÖ×ÿö
Ý ßççÜ ßÞàà áàà
à áàà
à áàà
à áààÝ ßççÜ ßÞàà áàà
à áàà Þà ßààà áààÝ ßçÝÜ ßÞàà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øò Öóñ×íÕ ö
Ýàà ßààà áàà
à áàà
à áàà
à áààÝàà ßààà áàà
à áàà
à áààÝàà ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Ø÷ øñí ùìÖÚÕ
Ý Þà ßààà áàà
à áàà
à áàà
à áààÝ Þà ßààà áàà
à áàà
à áààÝ Þà ßààà áàà

Ó ÔëÕ ÖýÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëÞ ßààà áàà
à áàà
à áàà
à áàà Þ ßààà áàà
à áàà
à áàà Þ ßààà áàà

Òò Õ î×ìýÔÕ Ö× Øûí ùÖë
âåÝ ßÜâå áàà
à áàà
à áàà
à áààâåÝ ßÜâå áàà è ßààà áàà è ßààà áààâ ãã ßÜâå áàà

ò Õ î×ìýÔÕ Ö× Øú ñõ �Ö×Õ ë� ïíÕ ó� Öë
Üåà ßààà áàà
à áàà
à áàà
à áààÜåà ßààà áàà
à áàà
à áààÜåà ßààà áàà

ò Õ î×ìýÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
äâ ßààà áàà
à áàà
à áàà
à áààäâ ßààà áàà
à áàà
à áààäâ ßààà áàà

ò Õ î×ìýÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëâà ßààà áàà
à áàà
à áàà
à áààâà ßààà áàà
à áàà
à áààâà ßààà áàà
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½̧ º±²¿ �ÊÈÒÓ ÔÕ Ö× Øê ×ÔÚëìí ëëí îÚ
Ý ßç Þã ßàä è áèàÜâ ßÜäç áÝàÝ ßçââ ßãäå áâàÝ ßç Þã ßàä è áèàà áààÝ ßãàâ ßààà áààÝ ßä èÝ ßààà áààæÜåâ ßäà Þ áçàé

Ó ÔÕ Ö× Øïí ëÕ ×íð ñÕí îÚ
è ßâ ÞÜ ßàää áââÝàà ßåÜâ áãä è ßÜ ÞÝ ßÜ ãÞ áÞèè ßâ ÞÜ ßàää áââ

à áààâ ßãçÜ ßààà áààâ ßãäâ ßààà áàà ÞÞä ßàää áââ

Ó ÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
ÝÝ ßãç Þ ßãÜ ã áÜäÝ ßâäâ ßÝää áÝåÝà ßâ ãÜ ßÞÜå áÝÝÝÝ ßãç Þ ßãÜ ã áÜä
à áààÝÜ ßâ Þâ ßãçä áààÝÜ ßåÝÜ ßãçå áààæÝ ßà èã ßà èà áãÝé

Ó ÔÕ Ö× Øê ×ÖÔÕ ìÖÚÕô ÔóíõíÕí Öë
Ýä Þ ßÜÜÜ áÞäà áààÝä Þ ßÜÜÜ áÞäÝä Þ ßÜÜÜ áÞäà áààÜåâ ßààà áààÜÜ ã ßààà áààæâÝ ßããã áèÝé

Ó ÔÕ Ö× Ø÷ ÚÖ×ÿö
à áàà
à áàà
à áàà
à áàà
à áàà
à áààÝ ãà ßààà áààæÝ ãà ßààà áààé

Ó ÔÕ Ö× Øò Öóñ×íÕ ö
ãÜ ßâ ÞÞ áÝä

à áàà ãÜ ßâ ÞÞ áÝä ãÜ ßâ ÞÞ áÝä
à áàà ãå ßààà áàà ãå ßààà áààæ Þ ßç èè áåÝé

Ó ÔÕ Ö× Ø÷ øñí ùìÖÚÕ
â ßâ Þà ßäçå áÜçåÜ è ßÝçÝ áÞåÜ ßÞÜç ßåàç áçåâ ßâ Þà ßäçå áÜç
à áààâ ßÞçä ßààà áààâ ßãèÝ ßààà áààæâäà ßàâÝ áãèé

Ó ÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ë
ã ßÜ Þà ßäÜÝ áÝâ è ßÝä Þ ßãÜ ã áçââ ßà ÞÞ ßÝäâ áÞà ã ßÜ Þà ßäÜÝ áÝâ

à áàà ã ßä Þã ßåÝç áààä ßÝä ã ßâ èè áààæÝ ßä èç ßèÜÜ áå ãé

ú î×ùî×ÔÕ Ö Ø� Ú î×ìÔÕí îÚê Öó� Úîõ îÿö
à áàà
à áàà
à áàà
à áàà
à áàà
à áàà
à áàà
à áàà

ÒÒÓ ÔëÕ ÖýÔÕ Ö× Øú îõõ ÖóÕí îÚò öëÕ Öìç ßÜÝå ßç èã áâÜÝ ßäçÝ ßèàå áÞÜ è ßÜ Þã ßÜâå áåàç ßÜÝå ßç èã áâÜ
à áàà ã ßÜà è ßààà áààå ßàÝ ã ßààà áààæÝ ßãäå ßâ ÞÜ áçåé

Ó ÔëÕ ÖýÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
ä Þà ßäàà áä ãèãÞ ßÜÝÝ áà ÞèãÞ ßçåä áäÜä Þà ßäàà áä ã
à áààÝ ßÜ èÞ ßààà áààÝ ßÜç Þ ßààà áààæâÝ è ßàää áàâé

Ó ÔëÕ ÖýÔÕ Ö× Øê ×ÖÔÕ ìÖÚÕô ÔóíõíÕ öÜ ßÞÞè ßääå áÜ ÞÝÝÜ ßãâå áÞâÜ ßèèÜ ßÜ Þä áãÜÜ ßÞÞè ßääå áÜ Þæà áààéÜ ßãÝå ßÝ ãç áâçâ ßàå Þ ßÝÜ ã áçåæ Þâà ßÝÜä áèâé

Ó ÔëÕ ÖýÔÕ Ö× Ø÷ ÚÖ×ÿö
âÝä ßää Þ áÜäçà ßàâå áääÜ Þä ßä Þç áâàâÝä ßää Þ áÜä
à áààâ èè ßà Þç áå ãâçä ßà Þç áå ãæ èä ßàçÝ áÞåé

Ó ÔëÕ ÖýÔÕ Ö× Øò Öóñ×íÕ ö
èà ã ßÝâÝ áèàÝ èã ßçç è áèÜÜ Þä ßèçç áäå èà ã ßÝâÝ áèàà áàà èàà ßààà áàà èàà ßààà áàà ã ßÝâÝ áèà

Ó ÔëÕ ÖýÔÕ Ö× Ø÷ øñí ùìÖÚÕ
ãàÜ ßçàà áåàÝåà ßãèä áèâ ÞÜÝ ßå ÞÝ áâ ããàÜ ßçàà áåà

à áàà èÞÜ ßèÝç áâ ãç èÞ ßèÝç áâ ãÞã ßÝå è áèâ

Ó ÔëÕ ÖýÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëâ ßçåä ßÜçà áàå è ßçâÜ áèçâ ßçå è ßçÜ ã áçÜâ ßçåä ßÜçà áàå
à áààâ ßàâä ßààà áààâ ßÝâà ßààà áàà ÞÞä ßÜçà áàå

Òò Õ î×ìýÔÕ Ö× Øûí ùÖë
Ý ßÝâç ßäÜÜ áà èÝÜ ßä èà áÞâÝ ßÝÜâ ßäåÝ áÞÝÝ ßÝâç ßäÜÜ áà è
à áààÝ ßâàä ßâàà áàÜÝ ßÜää ßâàà áàÜæÝçÜ ßâ ãã áäåé

ò Õ î×ìýÔÕ Ö× Øú ñõ �Ö×Õ ë� ïíÕ ó� Öë
Ü ßâÝà ßå Þà áÝ ãÝäÝ ßãÝä áÞèÜ ßÝÝä ßÝâà áçâÜ ßâÝà ßå Þà áÝ ã
à áààÜ ßÞâà ßààà áààÜ ßÞâ è ßààà áààæÜÜâ ßÝ èä áåâé

ò Õ î×ìýÔÕ Ö× Øò Õ ×ñóÕ ñ×Öë
ÝâÝ ßåäÝ áåàÝâÜ ßÝà è áåçæÜÝ
â áàçéÝâÝ ßåäÝ áåà
à áààÝâÜ ßààà áàà
à áààÝâÝ ßåäÝ áåà

ò Õ î×ìýÔÕ Ö× Øú î×ùî×ÔÕ Öû ×îü ÖóÕ ëèçÝ ßÜÝÝ áåâæÝ ßèäÝ áèåé èçÜ ßãàâ áâÝ èçÝ ßÜÝÝ áåâ
à áààÜ èä ßààà áàà Þåä ßààà áààæÝÜ ã ßãåå áÝ ãé

½̧ º±²¿ �ÊÈ¼ º® ¯½
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Halifax Water

Summary Report - Cost Containment Initiatives

2020/2021

 Fiscal Year

09-Jun-21

# Initiative Comments

Year 

Initiated

2020/21 

Cost 

Savings

1 General Budget Strategies

Sub-total $0

2 Procurement Strategies

Insurance adjustment services - sole source relationship 

over a 10 year period

Halifax Water (HW) participated in a joint tender with Halifax Regional 

Municipality(HRM). Costs will be approximately 20% lower.

2013/14 $5,460

Standardized uniforms and clothing Issuance of a bulk tender; centralization of purchasing and distribution function; 

possible policy change to "as required" rather than a quota system

2013/14 $20,000

Standardized boots Issuance of a bulk tender; centralization of purchasing and distribution function; 

possible policy change to "as required" rather than a quota system

2013/14 $5,000

Customer account collections Coordination of collection services related to closed customer accounts in 

conjunction with the Provincial Public Procurement Act, rather than outsourcing to 

private organizations

2014/15 $10,000

Lab Testing Savings as a result of contract tendering 2013/14 $60,000

NSPI rate reclassification Eastern Passage Wastewater Treatment Facility (WWTF) 2014/15 $16,000

NSPI rate reclassification Duffus Street Pumping Station 2015/16 $15,000

Chemical purchasing Able to purchase a corrosion inhibitor with a higher concentration of active 

ingredient, thus foregoing additional costs that would have resulted under current 

dosage requirements

2015/16 $400,000

Replacement of wireless headsets for Customer Care staff Wireless headsets were not performing as expected, therefore a switch was made 

to wired headsets which resulted in savings on a per unit cost basis, and also 

savings regarding the frequency and cost of replacement associated with the wired 

headsets. 

2015/16 $1,500

Mobile devices - switched supplier and carrier HW leveraged the mobility contract of the Province of Nova Scotia 2016/17 $48,000

Garbage collection - JD Kline Plant A request for proposal (RFP) was put out to consolidate the garbage collection, 

which resulted in a cost savings with respect to internal man-hours and use of HW 

vehicles.

2016/17 $1,370

Utilizing HW staff to setup excavations sites Using trained HW staff as TWS for job sites, unless outside traffic control personal 

are required

2016/17 $50,000

RFP for biosolids transport As a result of a recent RFP, the is expected to be an approximate 33% cost 

reduction related to transporting biosolids from the Halifax, Dartmouth, Herring 

Cove and Eastern Passage WWTF 

2017/18 $220,000

Traffic control Using trained HW staff for the purposes of traffic control while working on HW 

excavations sites will result in cost savings of $750/day. This is based on an 8 hour 

day, including setup costs typically paid to the contractor. 

2017/18 $50,000

Insourcing (Halifax Water's Annual Report) The ability to perform in-house graphic design work versus contracting this work 

outside created savings with respect to the 2018 report of approximately $100/page. 

Recurring annual savings will fluxuate depending on the size of the report in 

subsequent years.

2018/19 $9,200

Equipment calibration Internal staff are now able to calibrate fixed gas detectors instead of outsourcing 

this to a MSA technician service provider.

2019/20 $3,000

Reduction in sampling Reduced the amount of lab testing over the year as greater reliance and confidence 

was placed on the new, in-line analyzers.

2019/20 $5,000

Implementation of the new telephony platform With the implementation of the new telephony platform, Customer Care was able to 

transition from the use of landlines.

2020/21 $45,000

Discounted parts offerings from a vendor As a result of supply/demand, a vendor was offering significant savings (40%) 

toward the purchase of Rotork actuators. This was a limited time offer, good until 

November 30, 2020. As a result, the Mill Cove WWTF was in need of an actuator 

and was able to take advantage of the offering.

2020/21 $2,043

Elimination of a customer satisfaction survey HW performs 2 customer surveys annually, the Forth Quarter Urban Report and the 

Atlantic Quarterly Survey. Upon review it was determined there was a redundancy 

in question asked between the 2 surveys therefore, it was decided  to consolidate 

the questioning into the Forth Quarter Urban Report.

2020/21 $5,319

Equipment rental West Water Operations rented a single axle hydro-excavation unit for 5 months 

rather than hire an hydro-excavation contractor during 2020. The unit had several 

uses including service box replacements, lead service investigations, and water 

main repairs. Rental for the unit was $45,000; the cost to hire a hydro-excavation 

contractor would have been $75,000 for comparable work.

2020/21 $30,000



Halifax Water

Summary Report - Cost Containment Initiatives

2020/2021

 Fiscal Year

Contract service deferral Due to restrictions resulting from COVID-19, promotional initiatives related to the 

SHED were postposed in 2020/21. 

2020/21 $51,000

Board meeting logistics Open, in person Board meetings were suspended/ deferred during the year and 

delivered on a virtual platform.

2020/21 $20,000

Professional services Engaging professional services in several areas were deferred in 2020/21 including: 

1) procurement audit (~$20,000), 2) audit of the DRO process (~$20,000), and 3) 

consultation related to corporate culture and customer service strategy (~$25,000).  

2020/21 $65,000

Drain covers The cost of drain covers at the Mill Cove WWTF seemed excessive. After checking 

to ensure there were no regulation or design requirements related to the drain 

covers, a impermeable and flexible gasket material was sourced which enabled the 

replacement of 13 large (36"x 36") covers.

2020/21 $3,250

Implementation of the new telephony platform Halifax Water was able to negotiate a discount related to quality issues experienced 

with the vendor.

2020/21 $10,000

Proceeds on the disposition of fleet assets As a result of the Municipal Auditor General's audit of fleet in 2019, Fleet Utilization 

Management for Halifax Water authorized the sale of 16 units that did not meet the 

minimum fleet utilization standards. 

2020/21 $105,500

Reduction in fleet repair costs Savings associated with the removal of 16 units from the fleet as a direct result of 

the Municipal Auditor General's audit of fleet in 2019, and subsequent action taken 

by Fleet Utilization Management for Halifax Water, for units that did not meet the 

minimum fleet utilization standards. 

2020/21 $41,500

Sub-total $1,298,142

3 Human Resource Strategies

Heavy Truck and Equipment Service the addition of a new Heavy Equipment Technician provides in-house maintenance 

service capabilities for the HW fleet.

2013/14 $100,000

Beeper Pay Elimination of an inconsistency between Water and Wastewater Services, as Water 

Services staff do not receive beeper pay.  This involves 10 non-union staff in total.

2013/14 $75,000

Accessing on-line training opportunities More use of on-line training versus the traditional methods, including WHMIS and 

TDG renewals 

2014/15 $2,241

Background Checks Out-sourced background checks to a new contractor. 2015/16 $654

Workload, labor force assessment A reduction in number of staff in Development Approvals. The volume of work did 

not warrant 6 planning technologists, and as a result this number has been reduced 

to 4.

2015/16 $140,000

Pension plan re-design Through the collective bargaining process, HW was able to negotiate pension plan 

re-design to make the plan more sustainable. It is estimated the employer's share 

contributions will decrease from the current 12.95% to 9.85% effective January 1, 

2015.

2015/16 $1,700,000

Re-structuring within the organization to create a new 

"Corporate Services" sector

January 1, 2016 saw the elimination of two (2) full time positions and a re-design of 

several other jobs. 

2015/16 $35,000

Workload, labor force assessment January 1, 2016 saw the elimination the administrative assistant within Regulatory 

Services. 

2015/16 $57,000

Workload, labor force assessment November, 2016 saw the elimination of a Compliance Sampling position as a result 

of a reduction in sampling requirements.

2016/17 $81,966

Overtime reductions Overtime has been reduced at the Harbour Solutions Plants with respect to sick 

leaves, vacation, etc. when weather conditions allow and operational needs are 

met. Also, Halifax WWTF staff are responding to after hours calls at the Dartmouth 

and Herring Cove facilities in an effort to minimize the need for overtime call-outs.

2016/17 $40,000

Change in benefit provider The selection of a new benefit provider for life and long term disability (LTD) 

resulted in significant cost savings over the next three (3) years…2018-2021

2017/18 $125,000

Actuarial Valuation - January 1, 2019 The actuarial valuation performed January 1, 2019 reported a surplus for the 

pension plan. As a result, special payments by Halifax Water to fund the unfunded 

liability are no longer required for at least 3 years when the next valuation is to be 

performed.. 

2018/19 $825,200

Modifications to the Pre-Retirement Leave Program In June 2019, employees were given the opportunity to withdraw their accrued 

benefit under the Pre-Retirement Leave Program in the form of a lump-sum 

payment, rather than continuing to accrue a benefit under a modified program. The 

Pre-Retirement Leave Program had been closed to new, non-union employees 

hired after March 31, 2018, and is now effectively closed for all other employees 

hired after June 7, 2018.

2019/20 $260,000

Elimination of "Option 1" mileage reimbursement Halifax Water previously offered two options to employees for the reimbursement 

mileage travelled while conducting business on behalf of the utility. Upon manager 

approval, "Option 1" reimbursed employees traveling in excess of 1,200 kilometers 

per year at a rate of $0.24/kilometer, plus a monthly allowance of $215, "Option 2" 

reimbursed employees at a rate of $0.52/kilometer up to 5,000 kilometers, and at 

$0.46/kilometer thereafter. Option 1 was eliminated May 15, 2020. 

2020/21 $33,469



Halifax Water

Summary Report - Cost Containment Initiatives

2020/2021

 Fiscal Year

Shortened employment terms The employment terms of 2 employees were shortened by 10 months in the 

Metering/Billing department as a result of modified work during the pandemic. 

Savings of salary and benefits were realized.

2020/21 $148,333

Hiring deferral Hiring of the Enterprise Risk Management Program Manager was delayed to the 

end of the fiscal year. Savings of salary and benefits were realized..

2020/21 $87,750

Hiring deferral Hiring of a Records Analyst was delayed to the end of the fiscal year. Savings of 

salary and benefits were realized

2020/21 $65,625

Hiring deferral Hiring of the Administrative Assistant in Legal Services was deferred for at least two 

years. The position became vacant in May 2020, and savings of salary and benefits 

were realized.

2020/21 $63,105

Event cancellations Several HR related events were cancelled in 2020/21 including the annual awards 

banquet, NAOSH week, the children's Christmas party and the Take-Your-Kid to 

work Day. Also the Lunch and Learn Program was suspended during the year.

2020/21 $41,250

Reduction in external recruitment costs A deliberate decision was made to forego external recruitment costs related to 

Executive recruitment. 

2020/21 $60,000

`

Sub-total $3,941,594

4 Information Technology Strategies

Xerox managed print solutions Rationalization and replacement of photocopiers and printers 2013/14 $20,000

Network Change in cost model by Eastlink, giving HW the new pricing 2013/14 $80,000

Telephone land lines Rationalization of services and eliminate duplication of resources as required 2013/14 $8,700

Sub-total $108,700

5 Facilities/Process Strategies

Chlorine Utilization - Pockwock Discontinuation of the pre-chlorination process 2013/14 $40,000

Lab Testing Price benefits from purchasing product from a different source mainly affecting the 

Harbour Solution Plants 

2013/14 $105,000

Pumper Truck Utilization pilot project to be scheduled initially for stormwater customers only as a test 2013/14 $130,000

Waste oil boiler system - Herring Cove WWTF new system to allow the use of waste oil from Metro Transit as an alternative 

heating source

2014/15 $13,250

System sampling for HPC's sampling was reduced from weekly to monthly 2014/15 $8,025

NSE system assessments Assessment reports are being completed in-house rather that being outsourced 2014/15 $25,000

Decommissioning of the Bedford South pumping station The developer driven system expansion will permit the use of gravity and pressure 

reduction rather than the pumping station

2014/15 $15,000

Lighting upgrades - Bennery Lake WSP 2014/15 $4,793

Insulation upgrades - Bennery Lake WSP 2014/15 $36,000

Lighting upgrades - Eastern Passage WWTF 2014/15 $7,880

Lighting upgrades - Dartmouth WWTF 2014/15 $22,542

Lighting upgrades - Herring Cove WWTF 2014/15 $13,744

Lighting upgrades - Halifax WWTF 2014/15 $29,845

Lighting upgrades - Aerotech BPF 2014/15 $19,109

HVAC upgrades - Eastern Passage WWTF 2014/15 $20,711

HVAC upgrades - Roach's Pond pumping station 2014/15 $13,500

MCC 190 cooling and heat recovery - Halifax WWTF 2014/15 $13,164

Aeration system upgrades - Eastern Passage WWTF 2014/15 $76,382

Orchard Park in-line turbine project 2014/15 $28,007

Wind farm - Pockwock WSP 2014/15 $130,399

Biogas CHP system - Mill Cove 2014/15 $86,000

Disposal of water treatment plant solid residual material A new location for the disposal of the residual material was found 2014/15 $36,000

Advanced investigative tool for leaks and structural 

condition of pipes

The current program has been halted as a cost containment initiative and as a result 

of the information received. 

2014/15 $150,000

E-delivery Transitioning from traditional billing methods to e-delivery 2014/15 $20,000

Change in Recycling Pickups By changing the schedule for recycling pickups from  bi-weekly to every three (3) 

weeks, the anticipated annual savings will range from $2,500 to $2,700. 

2015/16 $2,700

Highway #7 Booster Station Upgrade Expected energy savings 2015/16 $14,300

Dartmouth WWTF - UV Channel Isolation Expected energy savings 2015/16 $59,460

Halifax WWTF - Fixed Compressed Air Leaks Expected energy savings 2015/16 $2,293

Halifax WWTF - UV Channel Isolation Expected energy savings 2015/16 $62,115
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Summary Report - Cost Containment Initiatives

2020/2021
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Herring Cove WWTF - MCC 190 Cooling/Heat Recovery Expected energy savings 2015/16 $8,496

Sampling Using internal staff at the Mill Cove facility to perform the required daily sampling at 

the facility, rather than the compliance staff, limiting their site visits to once a week.

2015/16 $4,160

Staff utilization Using trained HW staff for traffic control on HW job sites unless contractors are 

required.   

2015/16 $50,000

Process alternative A centrifuge was rented for the Mill Cove WWTF (with the option to purchase) on a 

trial basis to dewater liquid sludge that typically would be transported to the 

Aerotech WWTF. The transport of the liquid sludge resulted overtime costs, as well 

as reducing the time available for HW truck to service other facilities. This process 

assisted the Aerotech in reaching its compliance goals and reduced overtime costs 

by an estimated 50%. This equipment will enable HW proceed with a digester clean 

out project, which would otherwise be sub-contracted at a cost of $200,000.  

2015/16 $40,000

Process change It was decided that flanges for meter sizes greater than 2" would be the 

responsibility of the customer, since when meters are replaced, the flanges are not 

replaced.

2015/16 $4,854

UV disinfection shutdown - HHSP and Eastern Passage 

WWTFs

Annual shutdown of UV disinfection system resulted in cost savings associated with 

electrical energy savings, peak demand reduction, 

2016/17 $222,131

Halifax WWTF - Carbon Scrubber By-Pass Implemented April, 2016 2016/17 $46,946

Tools developed internally Tools developed internally to install new operating nuts on buried valves. Previously 

nuts were lost on buried valves resulting in a need to excavate the valve and install 

new nuts. Cost savings are achieved regarding excavation and reinstatement.

2016/17 $20,000

Spruce Hill transmission main Two long term leaks were discovered in the transmission main resulting in cost 

savings from the perspective of water loss control.

2016/17 $3,000

Utilization of industrial water A new filter system was installed at the Eastern Passage WWTF that provides the 

capability to use the current industrial water system rather than potable water to 

deliver water to the polymer feed systems.

2016/17 $26,000

Cost reductions (material transport) Modifications to the screening/grit skip eliminated the need to purchase 2 new 

screening compactors, which also resulted in the amount of material transported of 

approximately 28 metric tonnes.

2017/18 $2,000

Herring Cove WWTF - Carbon Scrubber By-Pass Implemented April, 2017 2017/18 $8,523

Servicing oxygen monitors in-house Technical Service staff have been trained by the manufacturer to service the fleet of 

personal gas monitors in-house, specifically the replacement of the oxygen sensor. 

These monitors, 165 in total, are used by all operation and treatment departments 

throughout the organization.

2018/19 $30,000

Pumping Station Starters (4160V) The pumping station starters were upgraded to vacuum starters, thus eliminating the 

need for annual servicing of the starters to be outsourced. Any maintenance can 

now be handled by in-house industrial electricians.

2018/19 $1,500

Automated Flushing Stations Automated flushing stations are now used to ensure the proper chorine residuals 

are achieved in all areas of the transmission and distribution system. Previously this 

operation was performed manually on a daily basis from approximately June to 

September. As a result labor and vehicle costs have been reduced accordingly.

2018/19 $8,000

Corrosion Sampling Corrosion sampling in the distribution system was reduced from bi-weekly to 

monthly in June, 2018, since enough baseline data has been collected and there 

are no immediate plans to change corrosion control in the near future.

2018/19 $12,600

Alternative product An alternative timing belt was introduced to replace the normal v-belt/sheave 

configuration, which reduced slippage between the v-belts and sheaves resulting in 

a reduction in power demand. The product has been installed at both the Halifax 

and Herring Cove WWTF, with the expectation of implementation at other 

wastewater and water facilities. 

2018/19 $40,000

Dosage Optimization Desiccant filters were fitted to the polymer totes to prevent warm, moist air from 

contaminating the polymer dosed to thicken centrifuge and drum thickener solids. 

The polymer no longer reacts early with water before being dosed, thus allowing the 

optimization of the dose and preventing polymer waste, leading to reduced 

consumption.

2019/20 $20,000

Alternative product The HP biofilter exhaust fan motor belts will be replaced with syncrodrive timing 

belts, saving energy (electricity) through the prevention of slippage. Belts and 

sheaves have been purchased and will be installed in October, 2019.

2019/20 $4,500

Building maintenance Installed new weather stripping in the overhead door in the truck bay at the 

AeroTech plant to reduce heating costs

2019/20 $1,500

Polymer optimization Began polymer optimization in an effort to ensure good quality biosolids as well as 

a good quality centrate without having excess amounts of polymer. Were able to 

reduce the feed rate from 60% to 21%.

2019/20 $15,000
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Improvements to aeration train Installed a curtain in the aeration train to enable better mixing of the microorganisms 

with the chemical, thereby reducing chemical costs and providing better quality 

treatment.

2019/20 $15,000

Optimization of polymer dosing (Mill Cove) By implementing daily jar testing to determine the startup dose setpoint, polymer 

dosing was optimized.

2019/20 $14,000

Belt drive change-out (Mill Cove) Replacing the belt drive with a synchronous chain drive on a 30 horsepower blower 

resulted in a cost savings associated with energy consumption.

2019/20 $1,275

Upgrading equipment (Mill Cove) Upgrading the water flow meter used in the dilution of polymer resulted in lowering 

water usage in the process by approximately 20,000 litres per day.

2019/20 $12,000

Fan belt/ pulley replacements - Mill Cove WWTF Expected energy savings - based on 12,750 kWh 2019/20 $1,300

Fan belt/ pulley replacements - Dartmouth WWTF Expected energy savings - based on 177,980 kWh 2019/20 $20,000

Sludge removal The off-site removal of sludge for the Lake Major water supply plant has been 

deferred until 2021/22, allowing the sludge to be dyer and have less weight, thus 

reducing the financial impact on the 2020/21 fiscal year.

2020/21 $80,000

Reduction in landscaping initiatives ����������	
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2020/21 $1,000

Preventative maintenance program established �
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2020/21 $10,000

Sludge disposal Disposal  of sludge from the lagoon at the J. D. Kline water supply plant has been 

deferred for the 2020/21 fiscal year.

2020/21 $75,000

Centrifuge adjustments ����������
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2020/21 $15,000

Chemical substitution %��&��
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2020/21 $85,000

Reduction in heating fuel costs 4�
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2020/21 $5,000

Fuel switching 8����	
��
�����	
�����
2.���&�(���3*
��
������
����
�������
	��
��
.���


���
���
��
��
 �����'
���
8��������
!!45
������
��
��	�
�����	��

2020/21 $7,292

Solar PV - COMFIT/ Renewable Energy Generation 9���������
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Fan belt/ pulley replacements - Eastern Passage WWTF Expected energy savings - based on 118,348 kWh 2020/21 $13,366

Harbour Solution Plants (2020/21) - Ventilation Air Heat 

Recovery

Expected energy savings for the Halifax, Dartmouth and Herring Cove WWTF 2015/16 $91,527

Sub-total $2,206,239

6 Reduce Paper and Printing Costs

Electronic HRWC Board Packages Send Board packages out electronically rather than issuing hard copies 2013/14 $7,500

Paperless Office within the HR Department Creating electronic workflow 2013/14 $4,804

Stewardship Report The Stewardship Report will be published electronically only, with no hard copies 2013/14 $3,000

Changes to document archiving Transitioning file storage from outside contractor to public resources 2013/14 $3,175

Changes to document archiving Transitioning file storage from outside contractor to public resources 2016/17 $9,000

Cost reduction associated with off-site storage There has been an effort to reduce the number of boxes (documents) stored in 

facilities such as Iron Mountain, by sorting and purging documents in accordance 

with the document retention policy of the Commission. 

2018/19 $10,000

Cost reduction associated with the 23rd Annual Report 

(General Manager's office)

The annual report for the year ended March 31, 2019 saw the number of copies 

produced drop from 275 copies in the previous year to 150 copies. This represents 

not only a cost savings but also an environmental benefit associated with paper 

reduction.

2019/20 $936



Halifax Water

Summary Report - Cost Containment Initiatives

2020/2021

 Fiscal Year

Sub-total $38,415

7 Technology and Business Process Changes

Workload, labor force assessment Through the utilization of technology, such as a Customer Relationship 

Management (CRM) system, a budgeted addition (customer service representative) 

has been removed.

2015/16 $47,605

Workload, labor force assessment Re-structuring by management within the advanced metering infrastructure (AMI) 

project as a result of technological efficiencies anticipated.

2015/16 $64,533

Sub-total $112,138
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Beaverbank $1,336,109 ($1,762,046) ($425,936)

Bedford South - Water $3,090,708 ($2,074,291) $1,016,417

Bedford South - Wastewater $2,300,357 ($1,022,796) $1,277,561

Bedford West - Water $5,605,331 ($5,216,378) $388,953

Bedford West - Wastewater $12,605,120 ($16,868,404) ($4,263,283)

Birch Cove North - Water $2,240,790 ($2,200,334) $40,455

Herring Cove $1,423,973 ($698,579) $754,839

Lakeside Timberlea $967,404 ($1,264,666) ($297,262)

Morris Russell Lake $1,128,095 ($363,291) $764,804

Northgate $585,772 ($788,960) ($203,188)

Sackville Lively $430,254 ($567,455) ($137,201)

Geizer Hill $967,154 ($1,623,241) ($656,087)

Grand Total $32,681,065 ($34,450,440) ($1,739,929)

HALIFAX WATER

Capital Cost Contribution Report

Capital Cost Contribution Area Receipts Disbursements Cumulative

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $1,336,109.32 ($1,762,045.74) ($425,936.42)

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $1,336,109.32 ($1,762,045.74) ($425,936.42)

 

Project Information

Nova Scotia Utility & Review Board Approval Date: September 11, 2018

Total Acreage: 1,302.03

Acreage Developed to Date: 804.81 (61.8%)

Acreage Rate: $850/acre

Total Infrastructure Cost: $3,198,896.00

Benefit to Existing Halifax Water Customer Base - 0%

Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 34.6%

Infrastructure to be completed: None

HALIFAX WATER

BEAVERBANK - WATER

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $3,090,707.95 ($2,074,291.42) $1,016,416.53

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $3,090,707.95 ($2,074,291.42) $1,016,416.53

Project Information

Nova Scotia Utility & Review Board Approval Date: June 19, 1998

Total Acreage: 598.0

Acreage Developed to Date: 498.41 (83.35%)

Acreage Rate: $4,621.00

Total Infrastructure Cost: $6,155,269.00

Benefit to Existing Halifax Water Customer Base - 33.4%

Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 42%

Infrastructure to be completed: Reservoir under construction 2020

HALIFAX WATER

BEDFORD SOUTH - WATER

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $2,300,357.05 ($1,022,795.90) $1,277,561.15

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $2,300,357.05 ($1,022,795.90) $1,277,561.15

Project Information

Nova Scotia Utility & Review Board Approval Date: August 1, 2007

Total Acreage: 624

Acreage Developed to Date: 535.97 (85.89%)

Acreage Rate: $3305.29

Total Infrastructure Cost: $2,273,400.00

Benefit to Existing Halifax Water Customer Base - 0%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 100%

Infrastructure to be completed: oversized piping

HALIFAX WATER

BEDFORD SOUTH - WASTEWATER

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $5,237,781.31 ($5,019,666.75) $218,114.56

Thistle Developments - 2019 reconcillation adjusted CCC payment ($24,105.90)

Thistle Developments - 2019 reconcillation adjusted reimbursement ($31,958.10)

West Bedford Holdings Limited - 2019 reconcillation adjusted reimbursement ($164,752.84)

West Bedford Holdings Limited - Phase 8  (26.273 acres) $116,947.02

West Bedford Holdings Limited - Phase 7-1 (3.416 acres) $11,164.78

West Bedford Holdings Limited - Phase 7-2 (25.293 acres) $82,667.10

West Bedford Holdings Limited - Phase 2-6 (11.237 acres) $51,491.04

West Bedford Holdings Limited - Block C-1 (6.584 acres) $21,637.04

West Bedford Holdings Limited - Phase 7-3A (2.635 acres) $8,718.57

West Bedford Holdings Limited - Phase 7-3B (26.593 acres) $87,392.76

West Bedford Holdings Limited - Phase 7-4 (3.541 acres) $11,636.82

Fiscal 2021 Yearly Totals $367,549.23 ($196,710.94) $170,838.29

Balance as of March 31/21 $5,605,330.54 ($5,216,377.69) $388,952.85

Project Information

Nova Scotia Utility & Review Board Approval Date: December 2019

Total Acreage: 1579.82

Acreage Developed to Date: 839.071 (53.10%)

Acreage Rate: $3,629.73 (2008)

Total Escalated Infrastructure Cost: $10,516,523

Benefit to Existing Halifax Water Customer Base - 5.93%

Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 57.07%

Infrastructure to be completed: Proportionate amount of Bedford South Reservoir, PRV's, and Pipe Oversizing

HALIFAX WATER

BEDFORD WEST - WATER

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $12,202,022.87 ($16,717,442.47) ($4,515,419.60)

West Bedford Holdings Limited - 2019 reconcillation adjusted reimbursement ($40,458.31)

Thistle Developments - 2019 reconcillation adjusted reimbursement $27,778.51

West Bedford Holdings Limited - Phase 8  (26.273 acres) $88,876.44

West Bedford Holdings Limited - Phase 7-1 (3.416 acres) $8,484.92

West Bedford Holdings Limited - Phase 7-2 (25.293 acres) $62,824.67

West Bedford Holdings Limited - Phase 2-6 (11.237 acres) $39,850.78

West Bedford Holdings Limited - Block C-1 (6.584 acres) $16,745.70

West Bedford Holdings Limited - Phase 7-3A (2.635 acres) $6,747.62

West Bedford Holdings Limited - Phase 7-3B (26.593 acres) $101,212.89

West Bedford Holdings Limited - Easement Acquistion (Invoice # 10278) ($100,908.60)

Benefit to Existing  - Easement Acquistion (Invoice # 10278) $14,551.02

West Bedford Holdings Limited CCC - Phase 7-4 (3.541 acres) $36,024.63

West Bedford Holdings Limited - Easement Aquistion (Invoice # 10303) ($9,594.15)

Fiscal 2021 Yearly Totals $403,097.18 ($150,961.06) $252,136.12

Balance as of March 31/21 $12,605,120.05 ($16,868,403.53) ($4,263,283.48)

Project Information

Nova Scotia Utility & Review Board Approval Date: December 2019

Total Acreage: 1579.82

Acreage Developed to Date: 733.481 (46.43%)

Acreage Rate: $11,236.72 (2008)

Total Infrastructure Cost: $25,714,518

Benefit to Existing Halifax Water Customer Base - 14.42%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 74.78%

Infrastructure to be completed: Forcemains, Pumping Stations and Pipe Oversizing

HALIFAX WATER

BEDFORD WEST - WASTEWATER

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $2,240,789.63 ($2,200,334.45) $40,455.18

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $2,240,789.63 ($2,200,334.45) $40,455.18

Project Information

Nova Scotia Utility & Review Board Approval Date: September 17, 1999

Total Acreage: 494.0

Acreage Developed to Date: 335.36 (67.89%)

Acreage Rate: $5,060.00

Total Infrastructure Cost: $3,717,646.00

Benefit to Existing Halifax Water Customer Base - 0%

Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 63%

Infrastructure to be completed: Reservoir and Pipe Oversizing

HALIFAX WATER

BIRCH COVE NORTH - WATER

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $1,423,972.55 ($698,578.68) $754,839.25

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $1,423,972.55 ($698,578.68) $754,839.25

Project Information
Nova Scotia Utility & Review Board Approval Date: April 10, 2002; Revised: October 26, 2005
Total Acreage: 787.7
Acreage Developed to Date: 321.783 (40.84%)
Acreage Rate: $3,622.00
Total Infrastructure Cost: $4,957,204
Benefit to Existing Halifax Water Customer Base - 0%
Benefit to HRM Fire Protection - 37%
Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 63%
Infrastructure to be completed: None

HALIFAX WATER

HERRING COVE

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $805,862.37 ($1,264,665.78) ($458,803.41)

Brunello Estates - Block 6 $144,924.62

Fire Protection: Brunello Estates - Amalfi Way $16,617.01

Fiscal 2021 Yearly Totals $161,541.63 $0.00 $0.00

Balance as of March 31/21 $967,404.00 ($1,264,665.78) ($297,261.78)

Project Information

Nova Scotia Utility & Review Board Approval Date: December 14, 2012

Overall Acerage 277.79

Acreage Developed to Date: 53.013 (19.6%)

Acreage Rate: $14,926.23

Total Infrastructure Cost: $ 8,062,204.55

Benefit to Existing Halifax Water Customer Base - 2.7%

Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 60.3%

Infrastructure to be completed: Pipe Oversizing

HALIFAX WATER

LAKESIDE TIMBERLEA

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $1,128,094.67 ($363,290.75) $764,803.92

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $1,128,094.67 ($363,290.75) $764,803.92

Project Information

Nova Scotia Utility & Review Board Approval Date: Interim June 10, 2002

Total Acreage: 1,178.7

Acreage Developed to Date: 574.84 (48.77%)

Acreage Rate: $1,300.00

Total Infrastructure Cost: $2,641,851.00

Benefit to Existing Halifax Water Customer Base - 8.2%
Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 54.8%

Infrastructure to be completed: Pipe Oversizing

HALIFAX WATER

MORRIS RUSSELL LAKE

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $585,772.08 ($788,960.44) ($203,188.36)

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $585,772.08 ($788,960.44) ($203,188.36)

Project Information

Nova Scotia Utility & Review Board Approval Date: September 28, 2008

Total Acreage: 485.4 (plus 16.8 acres of adjacent benefitting lands)

Acreage Developed to Date: 188.9 (38.91%)

Acreage Rate: $1,168.00

Total Infrastructure Cost: $900,041.00

Benefit to Existing Halifax Water Customer Base - 13.4%

Benefit to HRM Fire Protection - 37%

Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 49.6%

Infrastructure to be completed: Pipe Oversizing

HALIFAX WATER

NORTHGATE

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $430,253.71 ($567,455.00) ($137,201.29)

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $430,253.71 ($567,455.00) ($137,201.29)

Project Information

Nova Scotia Utility & Review Board Approval Date: October 29, 2007

Total Acreage: 335.5 acres

Acreage Developed to Date: 216.87 (64.6%)

Acreage Rate: $1,253.00 / acre

Total Infrastructure Cost: $567,455

Benefit to Halifax Water Existing Customer: $26,133 (25 acres)

Benefit to HRM through LIC: $50,746 (40.5 acres)

Benefit to HRM Fire Protection: $205,972.71

Total Infrastructure of the Project, including financing: $667,497

Percentage of Total Infrastructure Cost to be recovered through CCC Charge:50.2%

Infrastructure to be completed: 0%

HALIFAX WATER

SACKVILLE LIVELY

Summary to March 31, 2021



Transaction Description Receipts Disbursements Cumulative

Balance as of March 31/20 $967,153.88 ($1,623,240.54) ($656,086.66)

Fiscal 2021 Yearly Totals $0.00 $0.00 $0.00

Balance as of March 31/21 $967,153.88 ($1,623,240.54) ($656,086.66)

Project Information
Nova Scotia Utility & Review Board Approval Date: December 2019
Total Population: 4,218 people 
Population Developed to Date: 1,416 people (33.57%)
CCC charge per person: $255.65
Total Infrastructure Cost: $1,548,000
Benefit to Existing Halifax Water Customer Base - 0%
Benefit to HRM Fire Protection - 37%
Percentage of Total Infrastructure Cost to be recovered through CCC Charge - 63%
Infrastructure to be completed: Water Main Extension

HALIFAX WATER

GEIZER HILL

Summary to March 31, 2021
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Item 4-I
Halifax Water Board

June 17, 2021

Appendix AHalifax Regional Water Commission Employees' Pension Plan

Statement of changes in net assets available for benefits

For the three (3) month period ended March 31, 2021
Benchmark 25%

Actual Actual 

Prorated 

���������	�
	��������	��	

��	����	���	������ ���������

2021 Budget 2020 2019

Budget Actual ��� $ %

Revenue

Net investment income:

Total investment income $3,700,000 $682,245 $925,000 ($242,755) (26%) $3,763,614 $3,644,079

Investment manager fees ($220,000) ($54,180) ($55,000) $820 (1%) ($194,968) ($202,574)

Increase (decrease) in the fair value of investment assets $5,100,000 $1,887,487 $1,275,000 $612,487 48% $8,630,589 $10,642,209

$8,580,000 $2,515,552 $2,145,000 $370,552 17% $12,199,235 $14,083,715

Contributions

Participants:

Current service (inc AVC's) 
1

$3,417,000 $756,480 $854,250 ($97,770) (11%) $3,310,113 $3,463,328

Sponsors:

Current service (inc LTD) 
2

$3,332,000 $737,686 $833,000 ($95,314) (11%) $3,230,131 $2,972,138

$6,749,000 $1,494,166 $1,687,250 ($193,084) (11%) $6,540,244 $6,435,466

Expenses
Benefit payments:

Benefit payments $4,866,000 $1,146,257 $1,216,500 $70,243 6% $4,552,474 $4,226,855

Termination payments $500,000 $286,401 $125,000 ($161,401) (129%) $677,237 $960,187

Administrative:

Actuarial & consulting fees $55,000 $7,990 $13,750 $5,760 42% $42,143 $118,659

Audit & accounting fees $9,000 $0 $2,250 $2,250 100% $8,648 $8,530

Bank custodian fees $30,000 $6,976 $7,500 $524 7% $30,479 $28,636

Insurance $9,000 $9,636 $2,250 ($7,386) (328%) $9,636 $8,760

Miscellaneous $20,000 $5,770 $5,000 ($770) (15%) $16,724 $20,610

Professional fees $20,000 $15,820 $5,000 ($10,820) (216%) $23,151 $23,261

Registration fees $3,000 $0 $750 $750 100% $2,645 $2,500

Training (Trustees/ Administration/ Pension Committee) $2,000 $0 $500 $500 100% $0

$5,514,000 $1,478,851 $1,378,500 ($100,351) (7%) $5,363,136 $5,397,997

Increase (decrease) in net assets available for benefits $9,815,000 $2,530,868 $2,453,750 $77,118 3% $13,376,343 $15,121,184

Net assets available for benefits, beginning of period $154,956,156 $154,956,156 $141,579,813 $126,458,630

Increase (decrease) in net assets available for benefits $9,815,000 $2,530,868 $13,376,343 $15,121,184

Net assets available for benefits, end of period $164,771,156 $157,487,024 $154,956,156 $141,579,813

���������
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March 31, 2021

Variance

Actual versus Prorated Budget

Favourable (Unfavourable)

For the purpose of this statement, expenses are reported on a cash basis. Comparative years are reported on an accrual basis as that is how they are 

reported on the financial statements.
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