
902-420-9287 
  450 Cowie Hill Road 

P.O. Box 8388 RPO CSC 
Halifax, Nova Scotia 

Canada B3K 5M1 

June 6, 2022          

Colleen Rollings, P.Eng., PMP., Chair              
Halifax Water          
Halifax, NS 

The regular meeting of the Halifax Water Board will be held virtually on Thursday, June 22, 2023, 
beginning at 9:00 a.m. Visit www.halifaxwater.ca to register to attend the public portion of the 
meeting.   

AGENDA 
 
In Camera Reports 

1C Approval of Minutes of the In-Camera Meeting held on Thursday, March 23, 2023, and the 
special meeting of May 23, 2023 
Motion:  That the Halifax Water Board approve the In-Camera minutes of March 23, 2023, and the special 
meeting of May 23, 2023.. 

 

2C  Business Arising from Minutes  
 a)    
3C Legal Matter 
4C      Security Matter  
5C Governance Matter  
 

 
  

http://www.halifaxwater.ca/
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Regular Reports 

1. a) Ratification of In-Camera motions (2 minutes) 
Motion:  That the Halifax Water Board ratify the In-Camera Motions. 

 b)  Approval of the order of business and approval of additions and deletions (2 minutes) 
Motion:  That the Halifax Water Board approve the order of business and approve additions and deletions. 

2. Approval of minutes of the Regular meeting held on Thursday, March 23, 2023 (2 minutes) 
Motion:  That the Halifax Water Board approve the minutes of the March 23, 2023, Regular meeting. 

3. Business arising from minutes (2 minutes) 
a) Appointment of General Manager 

Motion:  That the Halifax Water Board ratify the appointment of Tareq Al-Zabet as General Manager of 
Halifax Water effective July 24, 2023. 

 

 
Financial 
4.1  Audited Financial Statements for the year ended March 31, 2023 (20 minutes)  

Motion:  That the Halifax Water Board approve the audited financial statements for the Plan for the year ended 
March 30, 2023. 

4.2   Audited Pension Statements for the year ended December 31, 2022 (20 minutes)  
Motion:  That the Halifax Water Board approve the audited financial statements of the HRWC Employees’ Pension 
Plan (the Plan) for the year ended December 31, 2022. 

4.3 Capital Results for the year ended March 31, 2023 (10  minutes)   

 
Capital approvals 

5.1 Autoport Wastewater Pumping Station Funding Approval (10 minuites) 
Motion:  That the Halifax Water Board approve the Autoport Pump Station Replacement project for a total project 
cost of $8.9 million. 

5.2 Dartmouth Wastewater Treatment Facility Coarse Screet Replacement Funding Approval (10) 
Motion:  That the Halifax Water Board approve the additional funding request of $795,000 for the Dartmouth 
Wastewater Treatment Facility Coarse Screen Replacement Project for a total estimated cost of $1,295,000.  
 

5.3 Port Wallace Transmission Main Funding Approval (10 minutes) 
Motion:  That the Halifax Water Board approve approve funding for the Port Wallace Transmission Main 
Highway 118 Crossing – Shubie Park to Dartmouth Crossing project at an estimated cost of $10,390,000.  
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Other Business 
 

6. Corporate Balanced Scorecard  – 2023/24 Program and Year-End Results (25 minutes)  
Motion:  That the Halifax Water Board approve approve the Corporate Balanced Scorecard targets for the 
2023/24 fiscal year, including the organizational award program which is tied to the outcomes of the Corporate 
Balanced Scorecard organizational indicators as detailed in this report. 

7. Diversity, Equity and Inclusion Policy (10 min)  
Motion:  That the Halifax Water Board approve approve the Diversity, Equity and Inclusion Policy attached to 
the Board report dated June 16, 2023.  

8. CEO Climate Action Charter (5 minutes) 
Motion:  That the Halifax Water Board approve Halifax Water being a signatory to the Halifax Partnership – 
CEO Climate Action Charter. 

 

 

  
Nova Scotia Utility and Review Board– Information Reports 

 
The items in this section are the reports ordered to be filed by Halifax Water with the Nova Scotia Utility and 
Review Board by June 30, 2023.  These reports are being provided for information purposes.   
9. Cost Containment Report 
10. Lead Service Line Renewal Program 
11. Stormwater Credit Program 
12. RDC Stakeholder Engagement 
13. RDC Financial Status Report 
14. Capital Cost Contribution Financial Status Report for the Year Ended March 31, 2023 

 
 

Information Reports 

1-I Operational Performance Information Report 
2-I    Halifax Regional Water Commission Employees’ Pension Plan Financial Report, First Quarter, 

2023 
3-I HRM Master Trust Investment Performance, Fourth Quarter 2023 
4-I HRM Master Trust Investment Performance, First Quarter 2023 
5-I    2023/2024 Communications Plan and Approach 
6-I Quarterly Remittance Certification  
7-I    Institutional Capacity Report 
 

 

Original Signed By: 
Heidi Schedler. K.C. 
Secretary 



Halifax Water Board Meeting Minutes 

Date:  March 23, 2023 Meeting Time:  10:34 a.m. 

Attendees: Commissioner Colleen Rollings, Chair 

Commissioner Cathy Deagle-Gammon, Vice Chair 

Commissioner Denise Schofield 

Commissioner Kostia Zaharov 

Commissioner Mimi Kolomyytsev 

Commissioner Patty Cuttell 

Commissioner Becky Kent 

Commissioner Pamela Lovelace 

  

Regrets:  

  

Staff: Louis de Montbrun, Acting General Manager/CEO 

 Alicia Scallion, Acting Director, Corporate Services/CFO 

 Heidi Schedler, KC, Director of Governance & HR, Corporate 

Secretary 

 Reid Campbell, Director, Engineering & Technology Services 

 Kenda MacKenzie, Director, Regulatory Services 

 Jeff Myrick, Manager of Communications & Public Affairs 

 Jake Fulton 

 Amanda Jodrey – Administrative Assistant, Governance & HR 

 Lorna Skinner, Administrative Coordinator, General Manager’s 

Office 

 Sanjeev Tagra 

 Kevin Gray 

   



Agenda Items 

1.a)  RATIFICATION OF IN CAMERA MOTIONS 

Discussion Notes MOVED BY Commissioner Kolomyytsev, seconded by 

Commissioner Zaharov that the Halifax Regional Water 

Commission Board ratify the In-Camera motions.   

Decision MOTION PUT AND PASSED. 

 

1.b)  APPROVAL OF THE ORDER OF BUSINESS AND APPROVAL OF ADDITIONS AND 

DELETIONS 

Discussion Notes MOVED BY Commissioner Cathy Deagle-Gammon, seconded by 

Commissioner Kent, that the Halifax Regional Water 

Commission Board approve the order of business and approve 

additions and deletions. 

Decision MOTION PUT AND PASSED. 

 

2. APPROVAL OF MINUTES – January 26, 2023 

Discussion Notes MOVED BY Commissioner Zaharov, seconded by Commissioner 

Kent that the Halifax Regional Water Commission Board 

approve the minutes of January 26, 2023. 

Decision MOTION PUT AND PASSED. 

 

3. BUSINESS ARISING FROM THE MINUTES 

Discussion Notes 3.a) None 

Decision N/A 

 

4. SAFETY MOMENT 

Discussion Notes Kenda MacKenzie gave an overview of Halifax Water’s Safety 

Policy and Program. 

Decision N/A 

 

  4.1  OPERATING RESULTS FOR THE ELEVEN MONTHS ENDED FEBRUARY 28, 2023 

Discussion Notes An information report dated March 14, 2023, was submitted.  

Alicia Scallion gave an update to the operating results for the 

eleven months ended February 28, 2023. 

Decision N/A 

  



 4.2  2023 SPRING DEBENTURE 

Discussion Notes A report dated March 10, 2023, was submitted.  Alicia Scallion 

gave an overview of the 2023 Spring Debenture. 

MOVED BY Commissioner Kolomyytsev, seconded by Commissioner 

Cathy Deagle-Gammon, that the Halifax Regional Water 

Commission Board approve the refinancing of $13,756,130 with 

a ten-year amortization term and financing over ten years, with 

an all-inclusive rate not to exceed 5.5%. 

Decision MOTION PUT AND PASSED. 

 

5.1 CAPITAL EXPENDITURES FOR THE ELEVEN MONTHS ENDED FEBRUARY 28, 2023 

Discussion Notes An information report dated January 18, 2023, was submitted. 

Alicia Scallion reviewed the Capital Expenditures for the eleven 

months ended February 28, 2023. 

Decision N/A 

5.2.  JD KLINE WSP PRETREATMENT/CLARIFICATION PROJECT 

Discussion Notes A report dated March 10, 2023, was submitted.  Reid Campbell 

and Sanjeev Tagra gave an overview of the JD Kline WSP Project. 

MOVED BY Commissioner Lovelace, seconded by Commissioner Kent 

that the Halifax Regional Water Commission Board approve funding 

for the Water Supply Enhancement Program – JDK800.10 – 

Pretreatment and Clarification – Detailed Design & Early Works 

project at an estimated cost of $7,300,000.  

Decision MOTION PUT AND PASSED. 

Action Items Person Responsible Deadline 

Add Stormwater Management and Watershed 
Management to the Agenda of the Environment, Health 
and Safety Subcommittee as a standing item. 

Lorna Skinner Immediately 

For multi-phase, multi-year capital projects, submit to the 
Board a schedule of key milestones with associated 
dollar figures. 

Reid Campbell Going 
Forward 

 

6.1 CORPORATE BALANCED SCORECARD – 2023/24 PROGRAM  

Discussion Notes A report dated March 17, 2023, was submitted. 

Louis de Montbrun gave a presentation on the Corporate 

Balanced Scorecard – 2023/24 program. 

MOVED by Commissioner Zaharov, seconded by Commissioner 

Deagle-Gammon that the Motion to approve the Corporate 

Balanced Scorecard targets for the 2023/24 fiscal year be 

deferred to the June 22, 2023, meeting of the HRWC Board. 

Decision MOTION PUT AND PASSED. 



Action Items Person Responsible Deadline 

Investigate adding a CBS measure for cyber security 
training for employees, possibly incorporating phishing 
campaign results. 

Louis de Montbrun June 22, 
2023 

 

6.2 REGIONAL DEVELOPMENT CHARGE - TIMING OF COLLECTION  

Discussion Notes A report dated March 17, 2023, was submitted. 

MOVED BY Commissioner Kent, seconded by Commissioner 

Cuttell that Item 6.2 – Regional Development Charge – Timing 

of Collection be deferred from the current meeting to an 

electronic vote to be administered by Halifax Water staff. 

Decision MOTION PUT AND PASSED. 

6.3 REGIONAL DEVELOPMENT CHARGE – MERCHANT FEES  

Discussion Notes A report dated March 17, 2023, was submitted. 

MOVED BY Commissioner Kent, seconded by Commissioner 

Cuttell that Item 6.3 – Regional Development Charge – 

Merchant Fees be deferred from the current meeting to an 

electronic vote to be administered by Halifax Water staff. 

Decision MOTION PUT AND PASSED. 

6.4 STORMWATER ACCOUNT SET-UP CHARGE  

Discussion Notes A report dated March 15, 2023, was submitted. 

MOVED BY Commissioner Deagle-Gammon, seconded by 

Commissioner Lovelace that the Halifax Regional Water 

Commission Board: 

1. Approve waiver of the $25.00 fee for the creation of new 

stormwater accounts, as required by section 9 of the Halifax 

Water Regulations, applicable to new accounts created in 

areas 1 and 4, as per Board report Item #4C-I dated March 

25, 2021, and  

2. Direct Halifax Water staff to make an application to the Nova 

Scotia Utility and Review Board requesting the necessary 

approval. 

Decision MOTION PUT AND PASSED. 

 

Carry-forward action items:  

  

Action Items   
Responsible  Original Deadline  

Current 

status  
Staff to create a plan for further community 
engagement/education regarding stormwater 
billing. 

Jeff Myrick ASAP Ongoing 

 

  



  Next Meeting Date:  June 22, 2023 

Minutes taken by: 

Lorna Skinner, Administrative Coordinator  

General Manager’s Office 
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������¹ ³́́���DDDDDDDD �³ǾØ�DDDDDDDD ØØº�DDDDDDDDDDD µ³́Ø��DDDDDDDD �Ù³�µØ�DDDDDDDD

������� º³́º��DDDDDDDD �³µÙ́�DDDDDDDD Øº́�DDDDDDDDDDD µ³Ù�µ�DDDDDDDD �²³́²µ�DDDDDDDD

�D�����  �³́µ́�DDDDDDDD ��º�DDDDDDDDDDD »��¼�DDDDDDDDDDD �µÙ�DDDDDDDDDDD �³�́��DDDDDDDDDD

¡D�����  D�µ¶µ¡D DÙ¶¹¡D »�¶Ù¡¼ D¹¶�¡D D�µ¶µ¡D

ÚÑÛÒÑ±ÊÜ±×ÍÐÓÌ±ÝÌÎÌÛÞÐßÔÌÈ±ÂÛÒ±ÉÏÊÇÈÐÒÓÈÄ

������� �������

���� ���� �D�����  ¡D����� 

à ¥ ¦§�̈© ª Ã­�áÅ°±±±±±±±±± µ���DDDDDDDDDDDD µ³Ǿ²�DDDDDDDDD D��Øº¶́¡D
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Á²��±U·²µ����������U��������Ú²�U���U¼��� Â ­̧�¡��¢££££££ ¦¤¥¤»¦�UUUUUU �¥©¤̈�UUUUUUU U©ª��U

ÃÄÅÅÆÇÈÉ�Ê£Ë�ÅÌÇ�Í�Î�ÈÏ�£ÐÆÇÎÈÎÑ�

ÂÒ�ÄÆÓ Ô·���±

~�~~�~� �������

����� ���� ���� �U������ �U������

�²���µ���²�U������� Õ ¡¡��­̧¢££££££ »¹¥¦»§�UUUUUU �¥§¦§�UUUUUUUU U�ª»¤�U

Ö���U·�����U������� Ë ���¡̧®££££££££ ©©¥¹©¤UUUUUUUU ©©�UUUUUUUUUUUU U�ª»»�U

×����Ø����U��¶��� ¾�����¿£££££££££ °�¥�»§³UUUUUUUUU °�©©³UUUUUUUUUUU U�̈ª»¤�U

Ù�����¬U��±��U�²��± ����® ~££££££ ��§¥§©¤UUUUUU �¥»¦̈UUUUUUUUUU U�ª�»�U

Ú�²�µØ����U����U��������¬U·����� Û �̧¡��££££££££££ ¹¥�»¦UUUUUUUUUU ¹©̈UUUUUUUUUUUU U��ª���U

Ú�²�µØ����U�����U²́UØ�¼ Ð ­�­®�££££££££££ ©¥§©¤UUUUUUUUUU ¹¦�UUUUUUUUUUUU U�¹ª¹»�U
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[ Q#Q"[N#"�U"JM"#%&#EFVH#QT"#N%#KSUC%Z"Q#L%OO"LNK%J# LNKZKNK"M# JQ# #Q"LC" M"#KJ#UR%J"#L%MNM#
%&#DEFPH#QT"#N%#L JL"OO NK%J#%&#O JQ#OKJ"MF##

�̂X�ab�abèfgnfb{jhfngekxgexcjkjǹbèjakgnfb{jhfn#"�U"JQKNTC"M# C"#L%SU C [O"#N%#UCK%C#B" C#[TN#
DEF�#SKOOK%J#O"MM#NR J#&%C"L MN#QT"#N%#O%\"C#NC KJKJ!I#L%JNC LN#M"CZKL"MI# JQ#KJMTC JL"#UC"SKTSMF#

�̂X�fknjakgnfb{jhfngR Z"#Q"LC" M"Q#DVF�#SKOOK%J#&C%S#NR"#UCK%C#B" C# M# #C"MTON#%&#O%\"C# LLCT"Q#
U"JMK%J#"�U"JM"#[ M"Q#%J# LNT CK O#"�NC U%O NK%JF#

�̂X�f�bfhjèjakgekxgecab̀j�èjak#R Z"#KJLC" M"Q#DPFt#SKOOK%J# M# #C"MTON#%&# QQKNK%JM#N%#TNKOKNB#
UO JN#KJ#M"CZKL"# JQ#KJN J!K[O"MF#�"UC"LK NK%J# JQ# S%CNK� NK%J# C"#[TQ!"N"Q# JQ#&%C"L MN#&%C##
������#C"U%CNKJ!#UTCU%M"MI#J%N#ql��I#NR"C"&%C"# #L%SU CKM%J#["N\""J#[TQ!"N# JQ#&%C"L MN#N%#
 LNT O#TJQ"C#ql��#KM#J%N#C" OKMNKL# M#NR"#N\%#C"U%CNKJ!#&C S"\%CsM# LL%TJN#&%C#Q"UC"LK NK%J#
QK&&"C"JNOBF#l%C#������#C"U%CNKJ!#UTCU%M"MI# LNT OM#\"C"#DEFr#SKOOK%J#S%C"#NR J#&%C"L MN#
["L TM"#%&#RK!R"C# QQKNK%JM#N%#TNKOKNB#UO JN#KJ#M"CZKL"F#

�
���	��'���������
���������
�����������������

#

������ � ¡¢£¤

¥¦¥¥§¥̈ ©ª©«¬©©

­®�̄° ±¦¦¦ ²ªªª ³X́µ£¶·̧ ¹X́µ£¶·̧

º£¤£»¼̧½X£¶¾X¿̧¶̧À¼¡½ � Á¥ÂÁÃ̈ÄÅÅÅÅÅ ÆÇÈÉ«Ê³XXXXX Ë«ÈÇÆÆÌ³XXXXXX ËÇÍªÊ¹Ì

Î̧¶½¼Ï¶ Ð ÑÂÒÓÔÅÅÅÅÅÅÅÅÅ ÕÈ©©ÕXXXXXXXXX Ë©ÈÇÊÉÌXXXXXXXX Ë©ÖÍÊÊ¹Ì

×»£¼¶¼¶·X ÑÒÔÅÅÅÅÅÅÅÅÅÅÅÅ ÆÇ©XXXXXXXXXXXX ©ÆÕXXXXXXXXXXXX XÖÊÍÊÕ¹X

Ḯ¶¡»£ ¡X½̧»Ø¼ ̧½ Ù ÔÓÂÃÚÔÅÅÅÅÅÅÅ «ÇÈÕÇÉXXXXXXX «ÈÉÖÇXXXXXXXXX X«ÇÍÇª¹X

Û¤̧ ¡»¼ ¼¡Ü ÃÂ¦Ú¦ÅÅÅÅÅÅÅÅÅ ÊÈ«ÝªXXXXXXXXX ËÊªÌXXXXXXXXXXXX ËªÍÕÉ¹Ì

Þß̧»£¡¼¶·X½¢ßß¤¼̧½ à ÔÓÂ̈ÓÔÅÅÅÅÅÅÅ «ÇÈªÉ«XXXXXXX ©È©ÊªXXXXXXXXX X«ÊÍÇÖ¹X

Î»ÏÀ̧½½¼Ï¶£¤X½̧»Ø¼ ̧½ á ÓÂ̈ÓÔÅÅÅÅÅÅÅÅÅ ÖÈÕÖÇXXXXXXXXX ËÝª©ÌXXXXXXXXXXX Ë«ªÍ««¹Ì

µ̧́â¼ £¤½ ã ÒÂÃ¦ÒÅÅÅÅÅÅÅÅÅ ÊÈªÆÝXXXXXXXXX «ÈÝÝ©XXXXXXXXX X©ÇÍÖÉ¹X
ä̧ß»̧ ¼£¡¼Ï¶XÏ¶X£½½̧¡½X£¤¤Ï £¡̧¾X ÚÚÚÅÅÅÅÅÅÅÅÅÅÅÅ «ÈÇ©ªXXXXXXXXX ËÇ©«ÌXXXXXXXXXXX Ë©ÆÍÇ©¹Ì

ä̧ß»̧ ¼£¡¼Ï¶X£¶¾X£âÏ»¡¼å£¡¼Ï¶ ÓÔÂÁ̈ÒÅÅÅÅÅÅÅ ÆÕÈÖÊ©XXXXXXX «ÈÉÝÝXXXXXXXXX XÇÍÊÝ¹X

ÔÓÁÂÃ̈¨ÄÅÅÅÅ «Ö«ÈÖÆÉ³XXXX ÇÈ«ÉÖ³XXXXXXX X©Í«ª¹X

æç̄è��éêëÅáìç̄êíé��è̄°ÅîïÅ­���è̄

ð»ÏâXÎ»¼Ï»Xņ̃£»
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#

B���C���	����������D	��'E�

FG"H IJK!#"LG"KMJINH"O#%&#PQRSTU#VJWWJ%K# H"#PXTY#VJWWJ%K#ZJ!Z"H#IZ K#IZ"#GHJ%H#[" HT#

\%VG H"M#I%#IZ"#GHJ%H#[" H#"LG"KMJINH"#I[G"O#]JIZ#IZ"#W H!"OI#̂Z K!"O#JK#̂%OIO# H"_#

àbc W HJ"O# KM#d"K"&JIO#M"̂H" O"#%&#PQTX#VJWWJ%K#JO#V JKW[#MHJe"K#d[#ZJ!Z"H# WW%̂ IJ%K#%&#O W HJ"O#
I%#̂ GJI W#GH%f"̂IO#IZ K#IZ"#GHJ%H#[" HT##

gab�"KOJ%K#"LG"KO"#] O#MJÔNOO"M#GH"eJ%NOW[T##

\ab\%KIH ̂I#O"HeĴ"O#JK̂H" O"#%&#PQTh#VJWWJ%K#&H%V#GHJ%H#[" H#JO#MN"#I%# K#JK̂H" O"#JK#̂%KIH ̂I#
O"HeĴ"O#&%H#IZ"#ici#H"GW ̂"V"KI#GH%!H Vj#IH &&Ĵ#̂%KIH%W#O"HeĴ"O#H"W IJK!#I%# K#JK̂H" O"#JK#
 ̂IJeJI[# W%K!#]JIZ# K#JK̂H" O"#JK#dJ%O%WJMO#IH" IV"KI#MN"#I%#ZJ!Z"H#e%WNV"#d"JK!#O"KI#&%H#
GH%̂"OOJK!# I#IZJHMkG HI[#& ̂JWJI[T#lZJO#JK̂H" O"#] O#%&&O"I#d[# #M"̂H" O"#JK#ZJH"M#"mNJGV"KI# KM#
OK%]# KM#Ĵ"#̂%KIH%WT##

nabFG"H IJK!#ONGGWJ"O#JK̂H" O"#%&#PYTX#VJWWJ%K#JO#MN"#GHJV HJW[#I%#O%&I] H"#WĴ"KOJK!#̂%OIOj#
"mNJGV"KI#H"G JH# KM#V JKI"K K̂"j#MJ"O"W# KM#! O%WJK"#&N"W# KM#%IZ"H#e"ZĴW"#̂%OIOT##

oab�H%&"OOJ%K W#O"HeĴ"O#M"̂H" O"#%&#PpTq#VJWWJ%K#JO#MN"#GHJV HJW[#I%#IZ"#K""M#&%H#̂%KONWIJK!#]%Hr#
]JIZJK#"K!JK""HJK!# KM#I"̂ZK%W%![#O"HeĴ"OT##

sab\Z"VĴ WO#JK̂H" O"#%&#PQTU#VJWWJ%K#JO#MN"#V JKW[#I%#GHĴ"#JK̂H" O"O# KM#!H" I"H#NO !"#%&#̂"HI JK#
Ẑ"VĴ WOT##

�
��D	��tE���
����
�	�������u�����v����CE#

#

B���C���	����������D	��tE#

àbwxyzy{xz|}zy~}�����}����y���#%e"H WW# H"#PpTR#VJWWJ%K#ZJ!Z"H#IZ K#GHJ%H#[" HT#�JIZ#JK̂H" OJK!#
JKI"H"OI#H I"Oj#IZ"#xy������}����y��#JO#ZJ!Z"H# KM#]JIZ#V%H"#̂%KIHJdNI"M#̂ GJI Wj#IZ"#z����x�z�x�y}
��}{�y��x����~}{z�x�z|#JO#ZJ!Z"HT#\%VG H"M#I%#&%H"̂ OIj#IZ"#z����x�z�x�y}��}{�y��x����~}{z�x�z|}
JO#ZJ!Z"H#MN"#I%#ZJ!Z"H#̂%KIHJdNI"M# OO"IO#IZ K#"LG"̂I"MT##

#

������ ������

������� ���� ��

¡¢�£¤ ¥��� ¦��� §b̈©�ª«¬ ­b̈©�ª«¬

®ª�¬̄¬°� ±�²³́́ ´́́´́́´́́ �µ¶§bbbbbbbbbbb �·�§bbbbbbbbbbb b�̧�¹��­b

�º»̄�¼½��¼»ªb»¾b�»ª�̄¼¿��¬Àb��Á¼��� ÂÃÄÅ²�́ �¶Æ·Ç�b ���b b�¹�¶­b

È�©¬̄ ÃÅ�́ ¶Éµb ÉÉb bÉ¹Ç̧­b

Ê»���b¾¼ª�ª�¼��b�ªÀb»�©¬̄b̄¬Ë¬ª�¬° � ��Ä�²�³́́ ´́́´ �ÇÆÌ�µ§bbbbbb ¶̧·§bbbbbbbbbbb b�¹̧µ­b

´́ÍÎÏ�Ï�Î��́�ÏÐ́¢�Ñ£Ò́Ò£Ó£Ï�£¤

Ô̄»ºbȬ¼»̄bÖ¬�̄
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#

��B	��CD��
����
�	�������E�����F���
����GD##

#

H���G���	����������B	��CD�

IJKLMNONPMOQRONSRTUVWXRWYZWNSMU[XW\#] ̂"#_"̀ ab"c#dàae _#f%#g_a%_#h" _i#j]"#ca&&"_"bk"#%&#lmin#
àeea%b#o"fp""b#oqc!"f# bc#&%_"k df#&%_#f]"#SMrMSWNSstXONURMNRQMW[RTuRUOYW\#ad#cq"#f%#&"p"_#
 ccafa%bd#f%#qfaeafh#ge bf#ab#d"_̂ak"#ab#f]"#g_a%_#h" _#%b#p]ak]#f]"#k ekqe fa%b#ad#o d"ci##

�
v�G�	�G�������Hwx�vy�����B��z��G����F����������������
���	��
����
�	�v�F���
�{�
w�������G�

Id# #_ f"#_"!qe f"c#qfaeafh|#f]"#Ikk%qbfab!#}f bc _cd#~% _c#�Ik}~J#_"�qa_"d#� ea& �#� f"_|#f%#_"g%_f#
&ab bka e#_"dqefd#qdab!#���}i#j]"#�}�I�~#_"�qa_"d#� ea& �#� f"_#f%#_"g%_f#ab# kk%_c bk"#paf]#f]"#
�}�I�~#� bco%%�i#j oe"#�#o"e%p#_"k%bkae"d#f]"#_"dqefd#o"fp""b#���}# bc#f]"#�}�I�~#� bco%%�i#
#
��B	���D�v�����
	
��
�����vw����Hwx�vyD�

#

H���G���	����������B	���D�

�g"_ fab!#_"̂"bq"d# _"#f]"#d ̀"#qbc"_#o%f]#���}# bc#f]"#�}�I�~#� bco%%�i##
#
j]"#̀ ab#ca&&"_"bk"d#_"e f"#f%#_"g%_fab!#_"�qa_"̀"bfd#dq__%qbcab!#f]"#_"k%!bafa%b#%&#̂ _a%qd#"�g"bcafq_"d#
 d#&%ee%pd�#

IJK�TN�PO\VRZWN\MTNRWYZWN\W#_"g_"d"bfd#f]"# kk_q e#%&#qbg ac#k%bf_aoqfa%bd#f%#f]"#g"bda%b#ge b# bc#
ad#b%f#k%bdac"_"c# b#"�g"bd"#&%_#�}�I�~#� bco%%�#_"g%_fab!#gq_g%d"di#

������ ������

������� � �¡¢��

£¤�¥¦ §���  ̈   ©Kª«�¬­® ¯Kª«�¬­®

°¬�®±®²�K³¬K�³¬­K�®±́Kµ®¶� ·̧¹º»¼½½½½½½½½ ¾¿ÀÁÂ©KKKKKKKK ÃÀÄ©KKKKKKKKKKKKK Ã Å¡�̄ Ä

�́ ³±�ÆÇ��Æ³¬K³ÈKµ®¶�KµÆ²�³�¬� ��É½ ��ÀK Ã¡Ä Ã ÅÊÊ̄ Ä

ËÆÌÆµ®¬µ¢­±�¬�KÆ¬K�Æ®�K³ÈK��Í®² ·̧º�Î½ ¾¿Ê¾¾K ÁÀK K ÅÂ ̄ K

Ï�«®± »�Ð½ ¡�ÂK  K K Å  ̄ K

Ñ³���KÈÆ¬�¬�Æ��K�¬µK³�«®±K®ÍÒ®¬µÆ��±®² � »�̧É�»¼½½½½½½ ¡Ó¿¾À�©KKKKKK ÊÂ©KKKKKKKKKKKK K ÅÓ¾̄ K

½½ÔÕÖ�Ö�Õ��½�Ö×½¤�Ø¥Ù½¥ÚÛ¥Ö×Õ��Ù¥¦

Ü±³́ KÝ±Æ³±KÞ®�±

������� � �¡¢��

£¤�¥¦ §���  ̈  

°ÜßàK�³́ Ò±®«®¬²ÆÌ®K®�±¬Æ¬­² Î·̧Ðº»¼½½½½½½ ÊÁ¿ÁÂÊ©KKKKKK

�µµK¬³¬á��²«KÒ®¬²Æ³¬K®ÍÒ®¬²® � ·̧¹º»½½½½½½½½½½ Â¿��ÂKKKKKKKKKK

à�¶�±���Kµ®¶�KÒ±Æ¬�ÆÒ��KÒ�ấ ®¬�² ã ä��̧�ÉÐå½½½½½½½ Ã�¡¿ÊææÄKKKKKKK

�µµKµ®Ò±®�Æ��Æ³¬K®ÍÒ®¬²®K³¬K�³¬�±Æ¶��®µK�²²®�² ç »¹̧ÉÐ�½½½½½½½½ ¡À¿ÁÂ�KKKKKKKK

à�¶�±���K�́ ³±�ÆÇ��Æ³¬K³ÈK�³¬�±Æ¶��®µK��ÒÆ��� ç ä»¹̧ÉÐ�å½½½½½½½ Ã¡À¿ÁÂ�ÄKKKKKKK

�µµKÌ�±Æ³�²Kµ®Ò±®�Æ��Æ³¬K�µè�²�́®¬�² é »̧�Î�½½½½½½½½½½ ¡¿¡æÂKKKKKKKKKK

à�¶�±���K³�«®±K�³́ Ò±®«®¬²ÆÌ®KÆ¬�³́ ®K­�Æ¬ äÎ�̧Î�·å½½½½½½½ ÃÊ ¿Â æÄKKKKKKK

êàë�ßìKí³²² äȨ́É·�å¼½½½½½½½ Ã¾¿ÓÀ�Ä©KKKKKKK

î¥�¤Ö�Õ�¥½ïÔîð½�¤½£ðñ�îã
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#

BCDEF"#GHIJKIGLMNGLOPQJRS#%T#U%T!#V"WX#Y"ZV# W"#W"[%!T\]"Y# ̂# T#"_̀"T̂"#&%W#abcdeB#f TYZ%%g#
W"̀%WV\T!#̀hẀ%̂"̂#ZhV# W"#T%V# T#"_̀"T̂"#hTY"W#ijebk##

lCDmQGHQKILRInJNQoGQJSQNnJNKnJRHIpqRQrNLSSQRS#\̂#T%V# T#"_̀"T̂"#&%W#abcdeB#f TYZ%%g#̀hẀ%̂"̂#
&%W#s V"W# TY#s ̂V"s V"W# ̂̂"V̂t#F%s"u"Wt#\V#\̂#%&&̂"V#Zv#VF"#W"X%u U#%&#VF"# X%WV\] V\%T#%&#
[%TVW\ZhV"Y#[ ̀\V Uk#j%W#̂V%WXs V"W# ̂̂"V̂t#wxy#%&#Y"̀W"[\ V\%T#%T#[%TVW\ZhV"Y# ̂̂"V̂#\̂#\T[UhY"Y#
&%W#abcdeB#W"̀%WV\T!#̀hẀ%̂"̂k#ijeb#W"zh\W"̂#KnJRHIpqRQrNKLGIRLMNV%#Z"#VW" V"Y# ̂# #U%T!#V"WX#
U\ Z\U\Vv# TY# X%WV\]"Yt#W"̂hUV\T!#\T#F\!F"W#U%T!#V"WX#U\ Z\U\V\"̂# TY#U%s"W#"zh\Vv#%T#VF"#̂V V"X"TV#
%&#&\T T[\ U#̀%̂\V\%Tk#

{CDEF"#|LHInqSNrQGHQKILRInJNLr}qSRPQJRS#\T[UhY"#VF"# YY#Z [g#%&#! \T̂#%T#VF"#Y\̂̀%̂ U#%&#hV\U\Vv#
Ù TV#\T#̂"Wu\["# TY#ijeb#W"zh\W"̂#[%X̀ %T"TV\] V\%T#%&# ̂̂"V̂# TY#̂F%WV"W#ĥ"&hU#U\u"̂#W"̂hUV\T!#
\T#F\!F"W#Y"̀W"[\ V\%T#VF T#hTY"W#abcdeB#f TYZ%%g#W"̀%WV\T!k##

b[F"YhU"#l#~̀ !"̂#wx#V%#w�C#%&#VF"# hY\V"Y#̂V V"X"TV̂#̀W"̂"TV̂#VF"#bV V"X"TV#%&#� WT\T!̂#hTY"W#VF"#
abcdeB#f TYZ%%g# TY#[%TV \T#VF"# Y�ĥVX"TV̂#W"&"W"T["Y# Z%u"k#
�
���	��$����������
�������	����������
����

#

EF"#W"̂hUV̂#\T#E ZU"#��# W"#"_̀U \T"Y#\T#X%W"#Y"V \U#\T#E ZU"̂#��#V%#��k#
#
���	��$$���������
�������	����������
�����
������

#

�LRQHNSQH|IKQSNMnSS#F ̂#\X̀ W%u"Y#&W%X#VF"#̀W\%W#v" W#U%̂ #̂Zv#��k�#X\UU\%T#Yh"#V%#VF"#&%UU%s\T!#& [V%Ŵ�#

dCD�GQHLRIJ�NHQ|QJqQS#\T[W" ̂"#%&#��k�#X\UU\%T# VVW\ZhV ZU"#V%#VF"#&%UU%s\T!�#

\kDiT[W" ̂"#\T#Z ̂"#[F W!"̂# TY#[%T̂hX̀ V\%T#Zv#T"s# TY#"_\̂V\T!#[ĥV%X"Ŵk#

\\kD� V"W#W V"̂#\T[W" ̂"Y#&W%X#��k���#̀"W#[hZ\[#X"V"W#V%#��k���#̀"W#[hZ\[#X"V"W#
"&&"[V\u"#{"["XZ"W#�t#w�wwk##

BCDiT[W" ̂"#\T#nGQHLRIJ�NQoGQJrIRqHQS#%&#��kw#X\UU\%Tk#EF"#\T[W" ̂"̂#\T#� V"W#̂h̀ Ùv# TY#VW" VX"TVt#
� V"W#VW T̂X\̂̂\%T# TY#Y\̂VW\ZhV\%Tt# TY#Y"̀W"[\ V\%T#~ UU#Y\̂[ĥ "̂Y#̀W"u\%ĥUvC# W"#%&&̂"V#Zv# #
Y"[W" ̂"#\T#�T!\T""W\T!# TY#V"[FT%U%!v#̂"Wu\["̂# TY#dYX\T\̂VW V\%T#̂"Wu\["̂#~̂F W"Y#̂"Wu\["̂Ck#
EF"#Y"[W" ̂"̂#\T#̂F W"Y#̂"Wu\["̂# W"#Yh"#V%# #[F T!"#\T#VF"# UU%[ V\%T#%&#[%̂V̂#Z"Vs""T#̂"Wu\["̂#

������ �� �¡¢£� ¤¥¦§̈© ¤¥¦§̈©

ª«ªª¬ª­ ª«ªª¬ª­ ®̄®®°®± ®̄®²°®®

³««« ³««« ´̄̄¯ ´̄̄¯ µD¶·̈ ¹̧º »D¶·̈ ¹̧º µD¼º½̈ ¾̧¾̧¹ »D¼º½̈ ¾̧¾̧¹ µD¶·̈ ¹̧º »D¶·̈ ¹̧º

¿ ¦̈ºÀ ÁÂÃÄÅÂÆÇÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈÈ ÁªÃÅÉÉÆÇÈÈÈÈÈÈÈÈ Ê±Ë̄ÌÍÎµDDDDDDDDDDDDDD Ê±ËÏ®ÐÎµDDDDDDDD ±ÑÍµDDDDDDDDDDDD Ê²̄ÒÏÓ»Î Ê®Ð²ÎµDDDDDDDDDDDDDDDDD D²̄Ò̄Ð»D ²Ë±ÐÌµDDDDDDDDDDDDDD Ê±±Ò®²»Î
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pYe]_ce[cà_q\Z_ce] UgihTirhUjs[[[[[ UiihkUUhsis[[[[[ shijkhUsT[[[[[[[[[ tmuo

vwdx̀w] SUhUsUhrkiV[[[[[ jThTSihiUiV[[[[[ yrhrjShggTzV[[[[[[ {|}m~o�

�������������������������������

�����������

��\eqY

STSS STSU V W
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,->(+X-(+./0/\2.+GEK-(+3 745666///////////////// B858AA///////////////// 0/////////////////////////// B858AA///////////////// 85<;<///////////////////

QQ������ RS"R�S"#UT���������� ��"�VV"������������� �T"VS�"�UU���������� �V"W�W"TTT���������� V�"#RW"UR#����������

I, I(@.?X-(+./0/O)M+> 75<8:5666//////////// <975A97/////////////// ;;454<4/////////////// 7;657;9/////////////// B5A:454A;////////////
I(@.?X-(+./0/NEK*+.(>]C)('̂+> ;58A;5666//////////// :A5:8A///////////////// B;7589A/////////////// BAB578://///////////// ;5B9854<7////////////
I(@.?X-(+./0/I(.E'(E.+> ;5;965666//////////// 7B5::;///////////////// :B<5494/////////////// :8:5<4://///////////// 4;B5877///////////////
I(@.?X-(+./0/N@.M@.-(+/O.@P+'(> 9;:5979/////////////// B4:59;</////////////// :4//////////////////////// B4:5988/////////////// 449598<///////////////

�Q������ W"�V�"RUR������������ SVU"�UT��������������� �"#V�"RW������������� �"W�S"��W������������ V"��V"W��������������

�����	������ ��S"��#"SVT�������� �S"��T"#�#���������� T�"W#�"TSR���������� W#"#�V"V#R���������� ��S"�#U"�TV��������

O+23)2G , ,-(+./0/1-23 4A65666/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 4A65666///////////////
,-(+./0/=.-2>?)>>)@2 ;5<B85766//////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// ;5<B85766////////////
,-(+./0/C)>(.)DE()@2 B75666///////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// B75666/////////////////
,-(+./0/F2+.GH 7445666/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 7445666///////////////
,-(+./0/I(.E'(E.+> B665666/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// B665666///////////////
,-(+./0/=.+-(?+2(/J-')K)()+> <5;A75666//////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// <5;A75666////////////
,-(+./0/N@.M@.-(+/O.@P+'(> 75B7;5A88//////////// <85AAA///////////////// 0/////////////////////////// <85AAA///////////////// 75B;B59A9////////////

Q������ R"���"�SS������������ �S"WWW����������������� _��������������������������� �S"WWW����������������� R"�#U"�WR������������

,, ,->(+X-(+./0/N@KK+'()@2/IH>(+?// 758465666//////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 758465666////////////

,->(+X-(+./0/J@.'+?-)2> :65666///////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// :65666/////////////////
,->(+X-(+./0/I(.E'(E.+> 85:875666//////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 85:875666////////////
,->(+X-(+./0/=.+-(?+2(/J-')K)(H 854A65466//////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 854A65466////////////
,->(+X-(+./0/F2+.GH ;5::<5466//////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// ;5::<5466////////////
,->(+X-(+./0/I+'E.)(H/ ;465666/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// ;465666///////////////
,->(+X-(+./0/FLE)M?+2( 45666/////////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 45666///////////////////

,->(+X-(+./0/N@.M@.-(+/O.@P+'(> ;665666/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// ;665666///////////////

QQ������ ��"RW�"###���������� _��������������������������� _��������������������������� _��������������������������� ��"RW�"###����������

I, I(@.?X-(+./0/O)M+> BA;5<BA/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// BA;5<BA///////////////
I(@.?X-(+./0/NEK*+.(>]C)('̂+> <A65666/////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// <A65666///////////////
I(@.?X-(+./0/I(.E'(E.+> 9B5666///////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// 9B5666/////////////////
I(@.?X-(+./0/N@.M@.-(+/O.@P+'(> B65666///////////////// 0/////////////////////////// 0/////////////////////////// 0/////////////////////////// B65666/////////////////

�Q������ SWU"��W��������������� _��������������������������� _��������������������������� _��������������������������� SWU"��W���������������

�	
��
������� ��"WRW"T�T���������� �S"WWW����������������� _��������������������������� �S"WWW����������������� ��"WS#"V�S����������

NK@>+3/<<]<B , ,-(+./0/=.-2>?)>>)@2 75<;454:B//////////// <A75;4;/////////////// B59B;57;<//////////// 75<;454:B//////////// 0///////////////////////////
,-(+./0/C)>(.)DE()@2 ;;5:965:;B////////// ;49589A/////////////// ;;54B65A;4////////// ;;5:965:;B////////// 0///////////////////////////
,-(+./0/I(.E'(E.+> 9564;5A76//////////// :5;:A5694//////////// <5AAB5874//////////// 9564;5A76//////////// 0///////////////////////////
,-(+./0/=.+-(?+2(/J-')K)()+> ;548A5:67//////////// <A<599;/////////////// ;5<945:;B//////////// ;548A5:67//////////// 0///////////////////////////
,-(+./0/I+'E.)(H 4<5<9A///////////////// 0/////////////////////////// 4<5<9A///////////////// 4<5<9A///////////////// 0///////////////////////////
,-(+./0/FLE)M?+2( B5BB85484//////////// ;59A65A6B//////////// ;5B4:588<//////////// B5BB85484//////////// 0///////////////////////////
,-(+./0/N@.M@.-(+/O.@P+'(> 8566;58BA//////////// B5:4958AA//////////// B5B7;5946//////////// 8566;58BA//////////// 0///////////////////////////

Q������ �V"R�W"������������� ��"T�T"V�V���������� �U"�R�"V#T���������� �V"R�W"������������� _���������������������������
,->(+X-(+./0/N@KK+'()@2/IH>(+?// :594<5<7;//////////// <54A85968//////////// 75B:75BB7//////////// :594<5<7;//////////// 0///////////////////////////
,->(+X-(+./0/J@.'+?-)2> <59;954<://////////// ;54B<5887//////////// ;5BA:584<//////////// <59;954<://////////// 0///////////////////////////
,->(+X-(+./0/I(.E'(E.+> 458B<54;6//////////// 75:445BB://////////// ;56885;87//////////// 458B<54;6//////////// 0///////////////////////////
,->(+X-(+./0/=.+-(?+2(/J-')K)(H B56;A58;://////////// B<95;AB/////////////// <5:A954BB//////////// B56;A58;://////////// 0///////////////////////////
,->(+X-(+./0/I+'E.)(H/ ;7654<A/////////////// ;<954;7/////////////// ;;56;7///////////////// ;7654<A/////////////// 0///////////////////////////
,->(+X-(+./0/FLE)M?+2( ;<:59:B/////////////// ;<58:A///////////////// ;;75;94/////////////// ;<:59:B/////////////// 0///////////////////////////
,->(+X-(+./0/N@.M@.-(+/O.@P+'(> B577B5::9//////////// ;5;9458B;//////////// <5<7859BA//////////// B577B5::9//////////// 0///////////////////////////
,->(+X-(+./0/\2.+GEK-(+3 865B;4///////////////// 865B;4///////////////// 0/////////////////////////// 865B;4///////////////// 0///////////////////////////

QQ������ ��"U#U"UVW���������� �#"T��"T�W���������� ��"WR#"RU#���������� ��"U#U"UVW���������� _���������������������������
I(@.?X-(+./0/O)M+> :6A56:://///////////// ;765778/////////////// 7:85:;9/////////////// :6A56:://///////////// 0///////////////////////////
I(@.?X-(+./0/NEK*+.(>]C)('̂+> 45B:959B6//////////// ;54745967//////////// B5A<756<://////////// 45B:959B6//////////// 0///////////////////////////
I(@.?X-(+./0/N@.M@.-(+/O.@P+'(> ;<458<B/////////////// 75<78/////////////////// ;<;578://///////////// ;<458<B/////////////// 0///////////////////////////

�Q������ V"�#�"S�R������������ �"VR#"TRW������������ U"U��"��������������� V"�#�"S�R������������ _���������������������������

����	������������� VT"U�V"U�W���������� �U"S�R"ST����������� U#"VRV"VVV���������� VT"U�V"U�W���������� _���������������������������
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ITEM #5.3 
Halifax Water Board 

June 22, 2023 

Page 1 of 2 

TO: Colleen Rollings, P.Eng., PMP., Chair and Members of the Halifax 
Regional Water Commission Board

SUBMITTED BY:  

Reid Campbell, M.Eng., P.Eng., Director, Engineering & Technology 
Services

APPROVED:              

   Louis de Montbrun, CPA, CA, Acting General Manager and CEO

DATE:  June 16, 2023

SUBJECT: Port Wallace Transmission Main 

Highway 118 Crossing � Shubie Park to Dartmouth Crossing

ORIGIN

The Halifax Water 2022/23 Capital Budget. 

RECOMMENDATION

It is recommended that the Halifax Water Board approve funding for the Port Wallace 

Transmission Main Highway 118 Crossing � Shubie Park to Dartmouth Crossing project at an 

estimated cost of $10,390,000.  

BACKGROUND & DISCUSSION

The Port Wallace Transmission Main � Highway 118 Crossing project is Phase 2 of Halifax 

Water�s Infrastructure Master Plan to twin the existing water transmission main from Main Street 

to the Burnside Industrial Park/Dartmouth Crossing. 

Halifax Water�s Infrastructure Master Plan recommends the twinning of the Burnside 

Transmission Main. The new transmission main, which will be completed over two years, will 

provide additional capacity and redundancy to the Burnside Industrial Park. This phase of the 

transmission main design and construction is being aligned with Port Wallace Holdings Limited�s 

need for the Port Wallace plan area to connect to the wastewater collection system in Dartmouth 

Crossing.   

Digitally signed by Reid 

Campbell

Date: 2023.06.16 

16:02:17 -03'00'

Digitally signed by Louis 

de Montbrun 

Date: 2023.06.16 

16:06:47 -03'00'
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This phase of the project involves approximately 1,500 metres of new 600 mm diameter water 

main starting at the intersection of Breeze Drive and Waverley Road, through Shubie Park, 

crossing highway 118, finally connecting to the existing 600 mm water main on Countryview 

Drive in Dartmouth Crossing. 

The first phase of the Port Wallace Transmission main, from Main Street to Caledonia Road, was 

approved under M09721 and was completed at the end of 2020. 

Funding in the amount of $120,000 for detailed design work for this phase was previously 

approved in April 2022. 

BUDGET IMPLICATIONS 

This project has a 5% benefit to growth, as such 5% of the total project cost will be funded by the 
Water Regional Development Charge. 

Funding in the amount of $8,037,000 including net HST is available within the 2023/2024 Capital 
Budget under: 

Highway 118 Crossing � Shubie Park to Dartmouth Crossing
Additional funding in the amount of $2,353,000 is to be included in the 2024/25 Capital Budget. 

The proposed expenditure meets the �No Regrets � Unavoidable Needs� approach of the 2012 
Integrated Resource Plan. The proposed work meets the NR-UN criteria, required to ensure 
infrastructure system integrity and growth-related infrastructure supported by pre-design level 
master plan. 

ALTERNATIVES 

N/A 

ATTACHMENT 

1. Port Wallace Transmission Main � Site Plan 

2. Port Wallace Transmission Main � Cost Estimate 

3. Port Wallace Transmission Main � Design Report & Engineer�s Estimate 

Report Prepared by:        

Kevin Gray, MURP, P. Eng. 
Senior Manager, Regulatory Approvals  

Financial Reviewed by:  

Alicia Scallion, CPA, CA 
Acting Director and CFO, Corporate Services/CFO 

Digitally signed by Alicia 

Scallion

Date: 2023.06.16 

16:03:59 -03'00'





Description Total Cost

Construction Cost - Based on Engineer's Estimate $7,059,450

Consulting Cost - Design & Tender Phase $120,000

10% Consulting Cost - Construction Phase $705,945

Sub-total $7,885,395

25% Project Contingency $1,971,349

25% Contingency was utlized due to project complexity.  The 1,400 metres of transmission main is being installed in 

HRM right-of-way, HRM parkland, spanning the Shubie Canal, crossing the HWY 118 and conection to the existing 

sytem within Dartmouth Crossing.  

Halifax Water - Operations & Inspections $75,000

Sub-total $9,931,744

Net HST (4.286%) $479,305.95

Halifax Water Overhead (1%) $99,317.44

Total Project Cost Estimate $10,510,367

Total Estimated Project Cost (Rounded) $10,510,000

Subtract Approved Funding to Date $120,000

Requested Funding (2022/2023) $10,390,000

Port Wallace Transmission Main - Project Cost Estimate - June 16, 2023
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Halifax Water 
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1.0 INTRODUCTION 
Halifax Water has retained DesignPoint to complete the detailed design of a water main extension from Breeze 

Drive at Waverley Road to Dartmouth Crossing Retail Business Park (Dartmouth Crossing) at Countryview Drive. 

This project is intended to fill a gap in the existing system and to provide additional supply to Burnside and the 

proposed development in the Port Wallace area. DesignPoint was hired to complete a topographic survey, 

engineering design, and tender support services, as well as provisional construction inspection and 

administration services. 

Clayton Developments Ltd. (Clayton) is planning a large land development commonly known as “Port Wallace” 

serving approximately 13,000 people. To service this new development with municipal services, a utility 

corridor has been identified from Breeze Drive that extends to Countryview Drive. This corridor will include 

sewer, water, and gas utility services.  

Halifax Water has plans to improve the water system connection from the Lake Major Water Supply Plant to 

Burnside by installing a new transmission main. This work is to be completed in three phases. To date, HRWC 

has completed the first phase of this connection in 2020, extending a 600mmø transmission main from Main 

Street to Avenue du Portage. The second phase of this transmission main will include this proposed utility 

corridor, with the third and final phase to follow. Due to the synergies of constructing all utilities at the same 

time along the utility corridor, Halifax Water has coordinated with Clayton for the installation of this 600mmø 

water connection along with the other utility work within this corridor. 

The 600mmø water transmission extension is to be installed along Waverley Road from Breeze Drive to Jaybe 

Drive, along Jaybe Drive to John Brenton Drive, along John Brenton Drive to Shubie Park, through Shubie Park, 

over the Shubie Canal, to Highway 118, and under Highway 118 to Dartmouth Crossing to make a connection 

to the existing 600mmø water transmission main on Countryview Drive. Refer to Appendix A for a sketch of 

the project area.  

The design of the project has been carried out during 2022/2023 with construction intended for the 2024 

construction season. This report outlines the design process. 
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2.0 WORK PROGRAM 
The following is a detailed breakdown of the work completed during the design of this project. 

2.1 TOPOGRAPHIC SURVEY 
A topographic survey was completed along the project route. This survey 

identified relevant surface features that were incorporated into a base plan for 

the detailed design. The road cross-section, existing water, sewer and storm 

sewer infrastructure and culverts were identified along with other relevant 

features. The Shubie Canal was also surveyed along with Highway 118 at the 

area of the proposed crossing. 

Property lines along the project route have been included in the design based 

on provincial mapping information. The proposed water transmission main will 

be located in the HRM street Right of Way, the HRM Park and the NSDPW 

Highway Right of Way. 

2.2 HALIFAX WATER CONSULTATION 
Halifax Water was consulted throughout the project during regular meetings. Record drawings and GIS 

information of the existing systems were provided to DesignPoint along with lateral card information at select 

locations.  

It was determined early in the project that ductile iron piping is to be used to provide consistency with the 

surrounding infrastructure. Given that existing residents along the project route are currently serviced by  

water infrastructure, new service laterals were not included as part of the scope of this project. In locations 

where laterals connect to the existing transmission main, the laterals may be reconnected to the new mains. 

As the existing transmission main along John Brenton Drive and Jaybe Drive is Hyprescon and other services 

are being installed in close proximity, the existing main will be replaced as part of this project.  

2.2.1 Implications 
The overall implications are summarized below: 

1. A ductile iron water main has been specified. 

2. The water main location will avoid existing infrastructure where possible. 

3. The new transmission main will be 600mmø. 

4. The existing Hyprescon along John Breton and Jaybe will be replaced. 

5. Temporary water will be required with an equivalent hydraulic capacity. 

6. The water transmission main will be installed on a bridge over the Shubie Canal. 

7. The water transmission main will be installed under Highway 118 within a casing pipe using open-cut 

methodology. 

2.3 HRM CONSULTATION 
A meeting was held with HRM to review reinstatement requirements for the project. Several aspects of the 

work were discussed, including working hour restrictions, reinstatement requirements, and the potential for 

integrated HRM projects.  
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HRM indicated that there were no HRM projects taking place in the project area, and that work by Halifax 

Water would not be integrated with any HRM projects. 

Waverley Road was noted as a Major Collector, which will require peak hour restrictions during construction, 

with no work between the hours of 7:00 am-9:00 am and 4:00 pm-6:00 pm. Provision for this requirement was 

made in the tender documents. In a previous project completed by HRM, peak-hour restrictions were enforced. 

The possibility of night work was discussed, and HRM was open to night work. 

Wright Avenue is an arterial road. Two lanes of traffic must be 

maintained on the road at all times, and construction work is 

also subject to full peak hour restrictions. Jaybe Drive and John 

Brenton Drive are both local roads with no supplemental 

restrictions.  

Highway 118 and its ramps are under provincial jurisdiction 

and all work will be subject to the Nova Scotia Temporary 

Traffic Control Manual and require a Work Within Highway 

Right-of-Way Permit. Coordination will be required with the 

province to develop the proposed work plan to mitigate traffic 

impacts during construction.  

2.3.1 Implications 
The project implications from this consultation are summarized below: 

1. Reinstatement of Waverley Road must include superelevation. To facilitate this, a preconstruction 

survey will be required by the contractor. A survey of the road gravels will be completed at the same 

location as the preconstruction surveys completed by the contractor and DesignPoint to confirm 

superelevation before asphalt placement.  

2. Peak-hour restrictions will be required while working on Waverley Road. Work may be completed 

between the hours of 9 am and 4 pm or overnight. This information will be included in the tender to 

allow the contractor to choose which option works best. 

3. Peak-hour restrictions will be required while working on Wright Avenue. Work may be completed 

between the hours of 9 am and 4 pm or overnight and during these times are least two lanes of traffic 

must be maintained. This information will be included in the tender to allow the contractor to choose 

which option works best. 

4. All work within the provincial ROW, including under Highway 118 and the off-ramp are subject to Nova 

Scotia Temporary Traffic Control Manual and will require a provincial Work Within Highway Right-of-

Way Permit. 
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2.4 GEOTECHNICAL TESTING 
A geotechnical program was completed on-site as detailed in Appendix 

B. This program included drilling sixteen (16) Auger Probes (AP01 and 

AP04 to AP18, inclusive), excavating three (3) test pits (TP01 to TP03, 

inclusive), and drilling nine (9) boreholes (BH02 to BH10, inclusive) 

between May 19 and August 10, 2022. The purpose of the investigation 

was to assess the subsurface conditions along the corridor alignment in 

addition to subsurface assessment and providing geotechnical 

foundation recommendations for a new pedestrian bridge over the 

Shubenacadie Canal in Shubie Park and a new pump station structure 

behind the existing pump station at 390 Waverley Road.  

The auger probes 

were completed at 

regular intervals along the corridor. The test pits were dug 

along an isolated section on the corridor on Wright Avenue. 

The boreholes were completed at occasional intervals along 

the corridor, on each side of the Shubenacadie Canal within 

Shubie Park at the planned new pedestrian bridge, and in the 

yard area of the existing pump station at 390 Waverley Road.  

In general, the geotechnical subsurface conditions 

encountered a comprised sequence of cobble and boulder 

rich overburden, varying from silty sand with gravel, sandy silt with gravel, silty gravel with sand, and sand with 

silt and gravel overlying quartzite bedrock. Surficial materials varied from exposed soils, asphalt pavement, 

concrete sidewalk, and sod/topsoil. Bedrock depth varied from 1.2 to greater than 9.4 metres. Refusal of some 

auger probe locations, inferred to be on a boulder or bedrock, varied from 2.1 to 5.5 metres. 

2.5 OVERHEAD UTILITIES 
Utility poles are situated on both sides of Waverley Road and the north side of Jaybe Drive. Various power 

poles along the route will need to be shored or moved during construction. 

Nova Scotia Power recommended a 2-metre separation between the excavation site and the point where the 

guy anchor breaks the surface. Utility poles will be located in proximity to the proposed work, therefore certain 

poles will need to be moved and/or shored during construction. 

2.6 COST ESTIMATION 
A cost estimate was completed for the project based on the designed quantities and unit rates from previous 

tenders. It is noted that tender prices over the previous year have been highly volatile due to uncertainty 

surrounding supply shortages and increased construction demand. The construction cost for the project was 

estimated at $7.06M exclusive of HST and contingency. A full breakdown of the cost estimate can be found in 

Appendix C. 
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2.7 DESIGN CONSIDERATIONS 
Based on the work program described in this section, the following considerations have been made during the 

completion of the project design. 

2.7.1 Water Main Location 
To minimize reinstatement costs, the water main has been located to avoid existing infrastructure where 

possible.  

2.7.2 Reinstatement 
Reinstatement requirements were reviewed with HRM. It was concluded that Jaybe Drive will require full street 

reconstruction. 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 
During the completion of the design and through consultation with relevant stakeholders, the following 

conclusions are provided with recommendations to follow.  

3.1 CONCLUSIONS 
1. A ductile iron water main is the appropriate water main for the construction of this project. The use 

of this material will provide consistency with the existing water mains in the surrounding area. 

2. Peak-hour restrictions will be in place during the construction of this project. Both travel lanes must 

be maintained between the hours of 7:00 am-9:00 am and 4:00 pm-6:00 pm. Night work may be 

permitted for portions of the project. 

3. Shoring or relocating utility poles will be required. 

4. The existing streets are congested with underground services in certain locations. Some of this 

infrastructure will need to be replaced to accommodate new services, requiring complete road 

resurfacing and replacement.  

3.2 RECOMMENDATIONS 
1. Install the 600mmø water transmission main in the existing streets, through Shubie Park, over the 

Shubie Canal and under Highway 118.  

2. Provide polyethylene encasement around the water transmission main to protect against corrosion. 

3. A temporary water main will be required for the Jaybe Drive area, this will need to have equivalent 

hydraulic capacity to the existing system. 
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4.0 CLOSURE 
We trust that the information contained in this report adequately outlines the design process of this project. 

If you have any questions about the contents of the report or if we can be of any other assistance, please 

contact us. 

 

Thank you, 

 

DesignPoint Engineering & Surveying Ltd.  

 

 
Glenn Woodford, P.Eng. 

Senior Civil Engineer & Principal  
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5.0 APPENDIX A – PROJECT AREA  
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6.0 APPENDIX B - GEOTECHNICAL REPORT 
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1.0 INTRODUCTION 
DesignPoint Engineering & Surveying Ltd. (DesignPoint) was retained by Clayton Developments Limited to 

conduct a geotechnical investigation along a proposed utility services corridor extending between the 

intersection of Wright Ave. and Countryview Dr. in the Dartmouth Crossing Retail Business Park to an existing 

pump station located 390 Waverley Road in support of the planned Port Wallace land development project in 

Dartmouth, Nova Scotia. We understand that various buried utility services will be installed along the corridor 

including natural gas, water, sanitary pressure sewer, and storm sewer. 

The purpose of the investigation was to assess the subsurface conditions along the corridor alignment in 

addition to subsurface assessment and providing geotechnical foundation recommendations for a new 

pedestrian bridge over the Shubenacadie Canal in Shubie Park and a new pump station structure behind the 

existing pump station at 390 Waverley Road.  

The scope of the investigation comprised drilling sixteen (16) Auger Probes (AP01 and AP04 to AP18, inclusive), 

excavating three (3) test pits (TP01 to TP03, inclusive), and drilling nine (9) boreholes (BH02 to BH10, inclusive) 

along the planned corridor, and preparation of a geotechnical investigation report. This geotechnical 

investigation report presents the field work findings including laboratory testing and provides our geotechnical 

recommendations to assist with design. 

2.0 SITE DESCRIPTION AND GEOLOGY 

The utility services corridor is planned to extend from near the intersection of Country View Drive and Wright 

Ave, easterly along Wright Ave, across Highway No. 118, through Shubie Park including a pedestrian bridge 

crossing over the Shubenacadie Canal, along John Brenton and Jaybe Drives, and northerly along Waverley 

Road to the existing sewage pumping station at 390 Waverley Road. The route currently comprises a mixture 

of grass and gravel surfacing, treed parkland, and asphalt paved roads.  A figure showing the proposed corridor 

route is appended. 

Geologic mapping indicates the principal native overburden along the proposed corridor area comprises stony 

till plain overlying Goldenville Formation bedrock. Based on local experience, the till overburden typically varies 

from silty sand with gravel, silty gravel with sand, and sandy silt with gravel along with containing frequent 

cobbles and boulders. Bedrock characteristically comprises quartzite and greywacke. 

3.0 PROCEDURES 

The investigation comprised drilling sixteen (16) Auger Probes (AP01 and AP04 to AP18, inclusive), excavating 

three (3) test pits (TP01 to TP03, inclusive), and drilling nine (9) boreholes (BH02 to BH10, inclusive) between 

May 19 and August 10, 2022. The strata encountered at each test location are described on the appended 

Auger Probe, Test Pit and Borehole Records and summarized below in the Section 4.0. 

The auger probes were completed at regular intervals along the corridor. The test pits were dug along an 

isolated section of the Wright Ave portion of the corridor. The boreholes were completed at occasional 

intervals along the corridor, on each side of the Shubenacadie Canal within Shubie Park at the planned new 

pedestrian bridge, and in the yard area of the existing pump station at 390 Waverley Road.  
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3.1 AUGER PROBES 
The auger probes were completed with minimal to no sampling using a geotechnical drill-rig. Auger probe 

depths were initially targeted to be approximately 4 metres deep however, auger refusal was obtained at 

shallower depths at several locations inferred to be a boulder or bedrock. Therefore, at some auger probe 

locations where shallow refusal was obtained, coring was completed to further advance the probes to assess 

for bedrock depth.  When taken, soil samples were stored in moisture-tight containers and bedrock core 

samples were organized in wooden core boxes. DesignPoint geotechnical representative was onsite to log the 

subsurface conditions encountered at the auger probes. 

3.2 TEST PITS 
A DesignPoint geotechnical representative was onsite to log the subsurface conditions encountered in each of 

the test pits. Bulk samples were taken of the various strata encountered in the test pits. The in-situ relative 

density of the soils was estimated based on observations of the excavator performance. The side walls of the 

test pits were observed for water seepage. Upon completion, the test pits were backfilled with the excavated 

material and lightly tamped with the excavator bucket. All soil samples were stored in moisture tight 

containers. 

3.3 BOREHOLES 
Overburden samples were taken at various depth intervals within the boreholes using a 50 mm diameter split-

barrel sampler during performance of standard penetration tests (SPTs). N-values obtained from the SPTs were 

recorded. The N-value is the number of blows to hammer the split-barrel sampler 300 mm into the soil using a 

standard energy (hammer weight and fall height). N-values indicate soil compactness and can be used to 

estimate various other soil parameters. Bedrock was cored with an HQ-sized core barrel. The Rock Quality 

Designation (RQDs) and recovery of the core runs were measured and recorded. Soil samples were stored in 

moisture-tight containers and bedrock core samples were organized in wooden core boxes. A DesignPoint 

geotechnical representative was onsite to log the subsurface conditions encountered in each of the boreholes. 

3.4 SURVEY 
Locations and elevations of the boreholes were surveyed by DesignPoint; elevations are referenced to Geodetic 

Datum (CGVD28). The borehole locations are shown on the appended Test Locations drawing. Elevations are 

provided on the appended Borehole Records and incorporated within this report. 

3.5 LABORATORY TESTING AND CLASSIFICATION 
Laboratory testing consisting of moisture contents and sieve analyses was completed on selected soil samples 

from some boreholes to assist with soil classification. Symbols and Terms Used on Borehole and Test Pit 

Records provide a brief explanation of the terminology and graphics used in this report and are also appended. 

Soil classification was based on procedures described in ASTM D2487 Standard Practice for Classification of 

Soils for Engineering Purposes (Unified Soil Classification System) and ASTM D 2488 (Standard Practice for 

Description and Identification of Soils, Visual-Manual Procedure). 

4.0 SUBSURFACE CONDITIONS  

The geotechnical subsurface conditions encountered at the test locations are detailed on the appended Auger 

Probe, Test Pit, and Borehole Records and summarized herein.  
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The following Tables 1 to 4 provide a general summary of the overburden thickness and depth to bedrock 

and/or refusal inferred to be a boulder or bedrock. 

Table 1 – Summary of Auger Probes Findings 

AP 

No. 

Ground 

Surface El., m 

Thickness, m 
Refusal Inferred to be 

Boulder or Bedrock, m 
Bedrock, m 

Asphalt Overburden Depth El. Depth El. 

AP01 49.74 - - 3.10 - - - - 3.10 46.64 

AP04 47.33 - - 5.20(1) 5.20 42.13 - - - - 

AP05 46.52 - - 5.50(1) 5.50 41.02 - - - - 

AP06 34.43 - - > 9.40 - - - - > 9.40 < 25.03 

AP07 40.91 - - 3.84 - - - - 3.84 37.07 

AP08 41.21 - - 2.49(1) 2.49 38.72 - - - - 

AP09 39.52 - - 4.57(1) 4.57 34.95 - - - - 

AP10 32.43 - - > 9.40 - - - - > 9.40 < 23.03 

AP11 34.22 0.15 5.64 - - - - 5.64 28.58 

AP12 36.27 0.15 5.10 - - - - 5.10 31.17 

AP13 35.00 0.2 2.18(1) 2.18 32.82 - - - - 

AP14 34.00 0.15 2.44(1) 2.44 31.56 - - - - 

AP15 33.40 0.2 2.08(1) 2.08 31.32 - - - - 

AP16 35.62 0.15 6.30 - - - - 6.30 29.32 

AP17 32.29 0.15 5.33 5.33 26.96 - - - - 

AP18 32.45 - - > 9.14 - - - - > 9.14 < 23.31 

(1) Inferred, may vary. 

Table 2 – Summary of Test Pit Findings 

BH 

No. 

Ground 

Surface El., m 

Thickness, m Bedrock, m 

Overburden Depth El. 

TP01 51.30 1.52 1.53 49.78 

TP02 51.51 1.22 1.22 50.29 

TP03 49.29 2.29 2.29(1) 47.00 

(1) Inferred, may vary. 

Table 3 – Summary of Borehole Findings, Utility Service Corridor  

BH 

No. 

Ground 

Surface El., m 

Thickness, m Bedrock, m 

Asphalt Overburden Depth El. 

BH06 40.32 0.3 7.16 7.16 33.16 

BH07 31.24 0.08 3.99 3.99 27.25 

BH08 35.16 0.18 6.58 6.58 28.58 

BH09 34.37 - - 5.23 5.23 29.14 

BH10 32.47 - - 4.65 4.65 27.82 
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Table 4 – Summary of Borehole Findings, Pedestrian Bridge 

BH 

No. 

Ground 

Surface El., m 

Thickness, m Native Till, m Bedrock, m 

Asphalt Fill Depth El. Depth El. 

BH02 31.48 - - 1.68 1.68 29.80 4.11 27.37 

BH03 31.29 - -  0.61 0.61 30.68 4.44 26.85 

BH04 32.24 - - 1.37 1.37 30.87 4.27 27.97 

BH05 32.46 - - 0.91 0.91 31.55 3.48 28.98 

 

In general, the geotechnical subsurface conditions encountered comprised a sequence of cobble and boulder 

rich overburden varying from silty sand with gravel, sandy silt with gravel, silty gravel with sand, and sand with 

silt and gravel overlying quartzite bedrock. Surficial materials varied from exposed soils, asphalt pavement, 

concrete sidewalk, and sod/topsoil. Bedrock depth varied from 1.2 to greater than 9.4 metres. Refusal of some 

auger probe locations, inferred to be on a boulder or bedrock, varied from 2.1 to 5.5 metres. 

Quartzite bedrock was encountered at auger probes AP1, AP7, AP11, AP12, AP16, boreholes BH2 to BH10, and 

test pits TP1 and TP2. Refusal was observed at the bottom of auger probes AP4, AP5, AP8, AP9, AP13 to AP15, 

AP17, and test pit TP3. Refusal is inferred to be on a boulder or possibly bedrock. Where cored, the bedrock 

was slightly weathered and RQDs varied from of 0 to 82 percent ranging from very poor to good rock mass 

quality. 

Boreholes BH02 to BH05, completed at the planned pedestrian bridge crossing over the Shubenacadie Canal, 

encountered fill materials overlying native undisturbed glacial till comprising silty sand with gravel to silty 

gravel with sand and containing cobbles and boulders, over quartzite bedrock. The fill thickness varied from 

0.6 to 1.7 metres, till thickness varied from 2.4 to 3.8 metres, and the depth to bedrock varied from 3.5 to 4.4 

metres. 

Borehole BH10, completed in the yard area of the existing pump station at 390 Waverley Road, encountered a 

thin surficial layer of sod/topsoil overlying native undisturbed glacial till over bedrock. Bedrock was 

encountered at a depth of 4.7 metres. Grain size analyses and moisture contents were conducted on selected 

samples from the boreholes put down at the pedestrian bridge and the results are summarized below in Table 

5 and appended on Figure 1 and 2.  

Table 5 – Summary of Soil Laboratory Test Results 

BH No. Sa. No. 
Depth 

(m) 
ASTM Soil Classification 

Moisture 

Content (%) 

Percent Material Composition 

by Particle Size (%) 

 Gravel Sand Silt/Clay 

BH2 SS2 1.0 Sand with silt and gravel 6.8 42 45 12 

BH2 SS4 3.4 Silty gravel with sand 6.6 55 34 23 

BH3 SS2 1.0 Silty sand with gravel 3.0 39 43 18 

BH5 SS2 1.0 Silty gravel with sand 4.7 52 28 20 

(1)   ASTM D2487, Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System);  

(2)   The percent of silt and clay-sized particles are reported collectively as the percent fines. 
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5.0 DISCUSSION AND RECOMMENDATIONS 

5.1 GENERAL 

As previously noted, it is understood that the utility services corridor is planned to extend from near the 

intersection of Country View Drive and Wright Ave, easterly along Wright Ave, across Highway No. 118, through 

Shubie Park including a pedestrian bridge crossing over the Shubenacadie Canal, along John Brenton and Jaybe 

Drives, and northerly along Waverley Road to the existing sewage pumping station at 390 Waverley Road. 

Trench excavation depths for the corridor are understood to be in the 2 to 4 metres range. It is also understood 

that a new single span pedestrian bridge will replace the existing bridge and a new pump station will be 

implemented adjacent to the existing station. A figure showing the proposed corridor route is appended. 

Based on the conditions encountered at the borehole locations, the following provides general geotechnical 

comments and recommendations to support planning of earthworks for service trenches and foundation 

support for the new pedestrian bridge and pump station. 

5.2 EXCAVATION AND FILLING 

5.2.1 Excavation 

It is expected that excavation will encounter a combination of fills, glacial till, and bedrock along most of the 

alignment. Trench excavations adjacent to curbs/sidewalks and within asphalt pavements may create some 

undermining. Undermining should be avoided where possible, therefore shoring for support should be 

anticipated. Trench support can be achieved through temporary slopes and/or trench cages. Temporary slopes 

in overburden of no steeper than 1.5H:1V are recommended to limit the movement of the trench sides. Steeper 

slopes may cause some noticeable movement and/or undermining. Excavation for service trenches may 

encountered bedrock. Bedrock removal may require ripping and the use of hydraulic breakers to facilitate 

removal. For preliminary planning, rock slopes should be cut no steeper than 1H:4V and scaled to remove all 

loose materials. In all cases, trench excavations should meet the Nova Scotia Department of Labour 

requirements. 

5.2.2 Filling 

Pipe bedding and protection granular materials and compaction requirements should be in accordance with 

the municipal requirements. Trench backfill may consist of select portions of excavated site material and/or 

imported material. Cobbles and boulders were encountered throughout the proposed development area and 

will not be suitable for reuse. Oversized material should be sorted, broken down in size, or disposed of 

offsite. Material with elevated moisture content, organics, or other deleterious material, should be 

discarded. Material to be used should be inorganic and at a moisture content suitable for compaction. 

Excavated site soils should be protected from increases in moisture content to avoid rendering otherwise 

suitable soils, unsuitable. In this regard, excavated site material approved for re-use as fill should be 

excavated and placed in one operation. Optimum moisture content for compaction of silty sand with gravel 

material is generally in the order of 10 to 12 %, or less.  

Trench backfill should be compacted to 98% of the maximum standard Proctor dry density within 300 mm of 
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the roadway subgrade and to 95% below that grade. 

Lift thicknesses for fill placement must be compatible with compaction equipment to ensure that the required 

density is achieved throughout each entire lift. The use of larger or smaller compaction equipment may require 

that the lift thickness, or number of passes, be adjusted at the discretion of qualified geotechnical personnel. 

It is recommended that monitoring by experienced geotechnical personnel should be carried out during the 

placement of fill to confirm that the required compaction is achieved. 

5.2.3 Water Control 

Groundwater was not measured in the boreholes; however, it typically fluctuates near the bedrock surface 

unless there are controlling factors such as gravel filled trenches (underground services) or foundation 

drainage systems nearby that could channel water into the excavations. Groundwater levels will also 

fluctuate seasonally, during specific precipitation events, and as a results of site use and alteration. 

Temporary dewatering measures may be required during excavation. Control of surface water run-off and 

groundwater seepage should be established at the onset of construction, and throughout the duration of the 

work. 

The amount of surface water run-off and groundwater seepage will depend in part on the time of year in which 

construction takes place. Typically, higher quantities of seepage and runoff can be anticipated in the Fall to 

Spring seasons relative to the drier summer season. 

Diversion ditches, drainage swales and/or “French drains”, and possibly sandbag dams, up- gradient of work 

areas, should be provided to cut off and divert surface water run-off away from excavations at the beginning 

of the earthworks. Dewatering within the excavations can also be accomplished by pumping from sump pits 

dug below the base of the excavations. 

Discharge water quality should be reviewed and monitored prior to off-site disposal to ensure compliance with 

applicable regulations. 

5.3 PEDESTRIAN BRIDGE FOUNDATION DESIGN 

We understand that a new pedestrian bridge will replace the existing bridge over the Shubenacadie Canal to 

facilitate crossing with the new utilities. We anticipate that the new bridge will consist of a single span 

structure supported by two abutments. It is understood that the new abutments may be shifted back away 

from the channel, increasing the span of the replacement bridge relative to the existing bridge. It is assumed 

that the new approaches will be maintained close to the existing grades.  

The glacial till was encountered underlying the fill material in boreholes drilled at the proposed new 

abutment locations (BH02, BH03, BH04 and BH05). Bedrock was encountered at depths averaging 

approximately 3.9 and 4.2 m at the proposed east and west abutment locations, respectively.  

Based on the findings at the borehole locations and the anticipated design concept for the new bridge, we 

recommend abutments supported on spread footing foundations on undisturbed native till or structural fill 

over till/bedrock. The following subsections provide geotechnical recommendations for site preparation and 
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foundation design. If pile foundations are preferred, additional design and recommendations will be made 

available upon request. 

5.3.1 Subgrade Preparation 

Site preparation should include removal of all fill materials and any other deleterious materials encountered 

down to undisturbed native till within the zone of influence of the new abutment foundation. The zone of 

influence is defined as the area of the foundation plus a horizontal distance beyond the outside edges of the 

foundation footprint to include a structural splay of 1H:1V. 

Temporary excavation side slopes should be no steeper than 1.5H:1V and should be closely monitored during 

construction. Numerous cobbles and boulders were encountered throughout the native soils at the site. It is 

recommended to over-excavate a minimum of 300 mm below the elevation of the proposed spread footings 

and remove any potential boulders, followed by the placement of structural fill. Structural fill used to achieve 

footing subgrade elevation should consist of well-graded rock fill with a maximum particle size of 150mm 

and a fines content less than 10%, Nova Scotia Public Works (NSPW) Fill Against Structure, or NSPW Type 1 

and 2 Gravel. Material proposed for use as structural fill should be inspected and approved prior to use. 

Structural fill should extend over the entire footing zone of influence.  

Structural fill should be compacted to 100% of the Standard Proctor Maximum Dry Density (SPMDD) 

determined for the material. For rock fill where SPMDD is not applicable, the material should be compacted 

to at least 80% relative density. Structural fill should be placed within a range of moisture contents that allow 

compaction to the specified density.  

Lift thickness for structural fill should be compatible with the compaction equipment used, to ensure that 

the required density is achieved over the entire lift. It is recommended that monitoring by experienced 

geotechnical personnel be carried out during the placement of any structural fill to assure that the required 

compaction is achieved.  

5.3.2 Water Control 

It is anticipated that footing bases will not be below the channel water level and the construction of cofferdams 

will be not required. If cofferdams are required, a supplemental report can be provided with recommendations 

of SSP sections or other systems, upon request.  

Groundwater control from excavations may be required. Surface water flow should be directed away from 

excavations using ditches/swales. Discharge water from the site should meet regulatory requirements, 

especially in relation to erosion and sedimentation.  

5.3.3 Spread Footing Design 

Spread footings placed on undisturbed native till and/or bedrock would be suitable for the foundations of 

the abutments. The factored bearing resistance at Ultimate Limit States (ULS) was estimated in accordance 

with the Canadian Highway Bridge Design Code (CHBDC) Clause 6.6.2. Spread footings can be designed using 

a factored ULS bearing resistance of 300 kPa and includes a bearing resistance factor of 0.5 for shallow 

foundations. The geotechnical bearing resistance for the serviceability limit state (SLS) was estimated based 

on a maximum settlement of 25 mm to be 200 kPa.  
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It is anticipated the footings will be placed near permanent sloping ground. The toe of the footing should be 

set back from the channel bed to allow for a minimum 4H:1V slope projection to the channel bed. Footings 

should be placed a minimum of 1.2 m below the finished grade to provide frost protection. Scour protection 

is recommended in front of the footings to aid in preventing undermining of the foundations.  

It is recommended that bearing surfaces be inspected by qualified geotechnical personnel at the time of 

construction to ensure the condition of the bearing surface is acceptable. 

5.4 PUMP STATION FOUNDATION DESIGN 

We understand that a new pump station will be implemented near the existing pump station. The specific 

details are currently unknown. We anticipate that the new pump station will comprise chambers, a control 

building and trench excavations. One borehole (BH10) was completed in the yard area of the existing pump 

station to assist with preliminary planning. As detailed design of the new pump station progresses, 

supplemental test locations may be required. 

At borehole BH10, glacial till was encountered below surficial sod/topsoil and extended to a depth of 4.7 

metres where bedrock was encountered. Based on the findings at the borehole location and the anticipated 

design concept for the pump station, structural elements can be supported on spread footing foundations 

on undisturbed native till and/or bedrock, or structural fill over till/bedrock.  

Site preparation and spread footing foundation recommendations previously provided in Section 5.3 can be 

used for preliminary planning of the pump station.  

5.5 SOIL PARAMETERS 

The parameter values provided in the following Table 7 may be used for design. 

 Table 7 – Soil Parameters  

Parameter 
Undisturbed 

TIll 

NSDPW 

Gravel Type 

1 or 2 

Sand 

and 

Gravel 

Rockfill 

Friction Angle, degree 34 38 34 38 

Total Unit Weight k/Nmഁ 21 22 21 22 

Submerged Unit Weight kN/mഁ 11 12 11 12 

Active Earth Pressure Coefficient² 0.28 0.24 0.28 0.24 

Passive Earth Pressure Coefficient² 3.57 4.17 3.57 4.17 

(1) Material should be compacted to 95% SPMMD or greater. 

(2) Earth pressure coefficients assume frictionless wall with a vertical back face and horizontal ground. 

 

5.6 SEISMIC SITE CLASSIFICATION 

Based on the findings at the borehole locations, the site classification for seismic site response, determined in 

accordance with Clause 4.1.8.4 of the National Building Code of Canada (NBCC, 2015), is Site Class C. 
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6.0 CLOSURE

This report was prepared by Brian T. Grace, P.Eng. and reviewed by Lee Fougere, P.Eng. This report is based on 

the subsurface geotechnical conditions encountered at the specific test locations at the time of the work and 

our current project understanding. The subsurface geotechnical conditions outside of the test locations may 

vary. If subsurface conditions are encountered that differ from those encountered at the test locations, we 

should be notified to reassess our recommendations.  

We trust that the information contained in this report is adequate for your present purposes. If you have any 

questions about the contents of the report or if we can be of any other assistance, please contact us at your 

convenience.

Thank you,

DesignPoint Engineering & Surveying Ltd.

Brian T. Grace, P.Eng.

Project Engineer

Sep. 12, 22
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APPENDIX A 
 

· Figure Showing General Utility Services Corridor Route 

· Symbols and Terms used on Borehole and Test Pit Records 

· Auger Probe, Test Pit, and Borehole Records 

· Grain-Size Plots 

· Test Locations Drawings 



G
A

S

G
A

S

G
A

S

G
A

S
G

A
S

GAS

G
A

S

G
A

S

GAS

G
A

S

GAS

G
AS

G
AS

G
A
S

GAS

GAS

GAS

G
A

S

GAS

GAS

GAS

GAS

GASGAS

GAS

G
AS

FM

FM

FM

FM

FM FM

FM

FM

FM

FM

F
M

F
M

FM

FM

FM

FM

FM

FM

FM

F
M

F
M

FM

F
M

W
A
-E

W
A
-E

W
A
-E

W
A
-E

W
A
-E

W
A-E

W
A-E

W
A

-E

W
A

-E

W
A
-E

W
A
-E

W
A
-E

W
A-E

W
A
-E

W
A
-E

WA-E

WA-E

WA-E

WA-E

WA-E

WA-E

WA-E

W
A

-E

W
A

-E

W
A

-E

W
A-E

SA-E

SA-E
SA-E SA-E

SA-E

SA-E

SA-E

SA-E

SA-E

SA-E

S
A

-E
S

A
-E

SA-E

SA-E

SA-E

SA-E

SA-E

SA-E

SA-E

W
A

-E

W
A

-E

W
A

W
A

W
A

W
A

W
A

WA

WA

W
A

WA

W
A

W
A

WA

W
A

W
A

W
A

W
A

W
A

W
A

W
A

WA

P
O

R
T

 W
A

L
L
A

C
E

P
R

O
J
E

C
T

 D
E

S
C

R
IP

T
IO

N

D
A

R
T

M
O

U
T

H
, 
N

O
V

A
 S

C
O

T
IA

2
2
-1

0
6

C
L
IE

N
T

C
O

N
S

U
L
T

A
N

T

N
O

T
E

S

1
:5

0
0
0

A
p
r.

 1
4
, 
2
0
2
2

P
R

O
J
E

C
T

 N
O

.
D

R
A

W
IN

G
 S

C
A

L
E

D
A

T
E

P
:\
2
0
2
2
\2

2
-1

0
6
 C

la
y
to

n
 D

e
v
e
lo

p
m

e
n
ts

 -
 P

o
rt

 W
a
lla

c
e
\0

1
 -

 D
ra

w
in

g
s
\E

n
g
 D

e
s
ig

n
\S

h
e
e
ts

\2
2
-1

0
6
_

S
K

0
1
.d

w
g

, 
P

lo
t 
D

a
te

: 
2
0
2
2
-A

p
r-

1
4
, 
P

lo
t 
S

iz
e
: 

A
N

S
I 
F

U
L
L
 B

L
E

E
D

 B
 (

1
1
.0

0
 X

 1
7
.0

0
 I
N

C
H

E
S

)

N

M
E

T
R

E
S

3
0

0
1

5
0

0
1

5
0

1
:5

0
0

0

P
R

O
P

O
S

E
D

 F
O

R
C

E
M

A
IN

P
S

P
R

O
P

O
S

E
D

 W
A

T
E

R

T
R

A
N

S
M

IS
S

IO
N

 M
A

IN
 E

X
T

E
N

S
IO

N

E
X

. 
6

0
0

 m
m

 W
A

T
E

R
 T

R
A

N
S

M
IS

S
IO

N
 M

A
IN

P
R

O
P

O
S

E
D

 S
H

U
B

E
N

A
C

A
D

IE

C
A

N
A

L
 C

R
O

S
S

IN
G

HIGHWAY 118

E
X

. 
D

A
R

T
M

O
U

T
H

 T
R

U
N

K
 S

E
W

E
R

3
9

0
 W

A
V

E
R

L
Y

 R
O

A
D

D
A

R
T

M
O

U
T

H

C
R

O
S

S
IN

G

M
O

N
T

E
B

E
L

L
O

K
E

Y
S

T
O

N
E

V
IL

L
A

G
E

L
A
K
E

C
H
A
R
L
E
S

P
R

O
P

O
S

E
D

 N
A

T
U

R
A

L
 G

A
S

 M
A

IN

P
R

O
P

O
S

E
D

 W
A

T
E

R

T
R

A
N

S
M

IS
S

IO
N

 M
A

IN
 E

X
T

E
N

S
IO

N

P
R

O
P

O
S

E
D

 N
A

T
U

R
A

L
 G

A
S

 M
A

IN

WAVERLY ROAD

B
R

E
E

Z
E

 D
R

IV
E

WAVERLY ROAD

J
A

Y
B

E
 D

R
IV

E

JO
H

N
 B

R
E
N

TO
N

 D
R

IV
E

S
H

U
B

IE

P
A

R
K

W
R

IG
H

T
 A

V
E

N
U

E

COUNTRYVIEW DRIVE



 

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS 

 
Symbols and Terms Used on Borehole and Test Pit Records Page 1 

                    August 2021  

S Sieve analysis 

H Hydrometer analysis 

k Laboratory permeability 

γ Unit weight 

Gs Specific gravity of soil particles 

CD Consolidated drained triaxial 

CU 
Consolidated undrained triaxial with pore pressure 

measurements 

UU Unconsolidated undrained triaxial 

DS Direct Shear 

C Consolidation 

 

Soil Type Millimeters 

BOULDERS > 300 

COBBLES 75 to 300 

GRAVEL (Coarse/Fine) 19 to 75/4.75 to 19 

SAND (Coarse/Medium/Fine) 2 to 4.75/0.425 to 2/0.075 to 0.425 

SILT/CLAY < 0.075 

 

Trace, or occasional > 10% 

Some 10-20 % 

Frequent > 20% 

 

Terminology Describing Soil                                                                           Sample Type 

The classification of soil types is made based on grain size and plasticity in  

accordance with the Unified Soil Classification System (USCS) (ASTM D 2487 or  

D 2488). The classification excludes particles larger than 76 mm (3 inches). The  

USCS provides a group symbol (e.g. SM) and group name (e.g. silty sand) for  

identification. 

Particle Size 

 

 

 

 

                                                Other Tests 

    

    

Terminology Describing Non-Matrix Materials (ie: boulders) 

 

 

 

 

       Terminology Describing Soil Structure 

 

 

 

 

           Groundwater Measurement 

             

Inferred 

               
Measured from a standpipe, piezometer or  

monitor well 

       Strata Plot                             

                                                                                                                                                                                           

                                                 

 

                                                                      

 Clay                    Silt                       Sand                     Gravel                       Till                          Fill                     Concrete              Asphalt      Cobbles/Boulders   Topsoil/Peat 

Recovery 

For soil samples, the recovery is recorded as the length of sample recovered.  

Standard Penetration Test (N-value) 

The N-value is the number of blows from a 140 pound (64 kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. 

split spoon one foot (305 mm) into the soil. If refusal is encountered, the number of blows are reported over the sampler penetration in 

millimeters (ie: 50/125). No corrections have been applied to the N-values presented on the logs.  

Dynamic Cone Penetration Test (DCPT) 

The dynamic cone penetration test is performed using a 60-degree cone penetrated into the soil by the same hammer and fall height 

described for the Standard Penetration Test. The number of blows of the hammer are recorded and reported every foot (305 mm).   

Compactness of Cohesionless Soils                                            Consistency of Cohesive Soils 

 

 

 

 

 

 

 

 

AS Auger Sample 

BS Bulk sample 

DP 
Direct-Push sample (small diameter tube 

sampler hydraulically advanced) 

PS Piston sample 

SS 
Split spoon sample (obtained by performing 

the Standard Penetration Test) 

ST Shelby tube sample 

WS Wash sample 

 

Desiccated 
Having visible signs of weathering by oxidation on clay minerals, 

shrinking cracks, etc. 

Fissured Having cracks and hence a blocky structure 

Stratified Composed of regular alternating successions of different soil types 

Homogeneous Consistent appearance and colour throughout 

Varved Comprised of regular alternating successions of silt and clay 

Layer    >75 mm thick 

Seam 2 mm to 75 mm thick 

Parting < 2 mm thick 

 

Term SPT N-value 

Very Loose 0 to 4 

Loose 4 to 10 

Compact 10 to 30 

Dense 30 to 50 

Very Dense > 50 

 

Term Undrained Shear Strength (kPa) Approximate SPT N-value 

Very Soft <12 0 to 2 

Soft 12 to 25 2 to 4 

Firm 25 to 50 4 to 8 

Stiff 50 to 100 8 to 15 

Very Stiff 100 to 200 15 to 30 

Hard > 200 > 30 
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Terminology Describing Rock                                              Geological Classification of Rock 

Rock (also referred to as Bedrock) is described with respect to its geological  

classification or lithology, Rock Quality Designation (RQD), strength,  

weathering and discontinuity spacing. 

Rock Quality Designation (RQD)                                                               

RQD is an indirect measurement of the number of fractures within a rock 

mass expressed as a percentage. The RQD is based on a modified core  

recovery percentage in which all pieces of sound core over 100 mm in length         Sample Type 

 are summed and divided by the total length of core run.   

 
 
 
                  Other Tests 
 
 
 
 

Terminology Describing Rock Weathering                                                               
           Terminology Describing Rock Mass 

   

 
 
 
 
 
 
 
 
 
 
 
 
      Strata Plot                                                                                                                 Terminology Describing Intact Rock Strength 

   
 
 
 
            Sedimentary                                Igneous                                   Metamorphic 

Recovery 

For rock core, the recovery is recorded as a percentage of the total length of 

core recovered over the length drilled on a per run basis.   

 
 
 
 
 
 

RC (HQ, NQ, 

BQ, etc.) 

Rock core samples obtained with the use of 

standard size diamond coring bits. 

Qu Unconfined compression 

 

Ip 

Point Load Index (Ip on Borehole Record equals 

Ip(50) in which the index is corrected to a reference 

diameter of 50 mm) 

Term Unconfined Compressive Strength (MPa) 

Extremely Weak 0.25 to 1 

Very Weak 1 to 5 

Weak 5 to 25 

Medium Strong 25 to 50 

Strong 50 to 100 

Very Strong 100 to 250 

Extremely Strong > 250 

Sedimentary 
Rocks formed by the accumulation and lithification 

of sediment (ie: sandstone, shale, mudstone) 

Igneous 
Rocks formed by the solidification of molten 

material (ie: granite, gabbro, basalt) 

Metamorphic 
Rocks formed by high heat and pressure (ie: slate, 

quartzite, gneiss) 

 

RQD Classification RQD (%) 

Very Poor Quality 0 to 25 

Poor Quality 25 to 50 

Fair Quality 50 to 75 

Good Quality 75 to 90 

Excellent Quality 90 to 100 

 

 

Term Description 

Fresh No visible sign of rock weathering. Minor discolouration 

on major discontinuity surfaces 

Slightly Weathered Discolouration indicates weathering of rock on 

discontinuity surfaces. All of the rock may have 

discolouration. 

Moderately Weathered Less than half of the rock is decomposed and/or 

disintegrated to a soil 

Highly Weathered More than half of the rock is decomposed and/or 

disintegrated to a soil 

Completely Weathered All of the rock is decomposed and/or disintegrated to a 

soil 

 

Spacing (mm) Joint Classification Bedding, Laminations, Bands 

> 6000 Extremely Wide - 

2000 to 6000 Very Wide Very Thick 

600 to 2000 Wide Thick 

200 to 600 Moderate Medium 

60 to 200 Close Thin 

20 to 60 Very Close Very Thin 

< 20 Extremely Close Laminated 

< 6 - Thinly Laminated 
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GRAIN SIZE

Project: Port Wallace, Dartmouth, NS

Client: Clayton Developments

Project #: 22-106

GRAIN SIZE DISTRIBUTION PLOT

SOIL CLASSIFICATION

Plot Sample No Depth, m
Gravel

(%)

Sand

(%)

Silt / Clay

(%)
Moisture (%)

BH2 - Sa.2 1.0 m 42 45 12 6.8

BH2 - Sa.4 3.4 m 55 34 23 6.6

Figure 1

Soil Classification

Sand with silt and gravel

Silty gravel with sand
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GRAIN SIZE

Project: Port Wallace, Dartmouth, NS

Client: Clayton Developments

Project #: 22-106

GRAIN SIZE DISTRIBUTION PLOT

SOIL CLASSIFICATION

Plot Sample No Depth, m
Gravel

(%)

Sand

(%)

Silt / Clay

(%)

Moisture

(%)

BH3 - Sa.2 1.0 m 39 43 18 3.0

BH5 - Sa.2 1.0 m 52 28 20 4.7

Figure 2

Soil Classification

Silty sand with gravel

Silty gravel with sand
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7.0 APPENDIX C – COST ESTIMATE 

  



ESTIMATE OF PROBABLE COST
Port Wallace

Waverley, Nova Scotia

Project Number: 22-106

Date: June 16, 2023

Drawings: Port Wallace Utility Corridor Rev 2, Issued for 90% Review, Dated April 26, 2023 Sheets 1-26

No. Unit Description Unit Quantity Unit Rate Estimated Cost

1.00 Wright Avenue 

1.01 600mm DI CL52  Connection & Reinstatement (Sta 0+00 to 0+20) LS 1 100,000.00$    100,000.00$           

1.02 600mm DI CL52 Extension(Sta 0+20 to 0+190) m 170 2,150.00$         365,500.00$           

1.03 600mm DI CL52 Extension with Re-grading (Sta 0+190 to 0+205) m 15 3,300.00$         49,500.00$             

1.04 600mm DI CL52 Extension  (Sta 0+205 to 0+568) m 363 2,400.00$         871,200.00$           

1.05 300mm waterline removal and connection to new 600mm (Sta 0+244) LS 1 47,500.00$      47,500.00$             

1.06 600mm DI CL52 Waterline Crossing exisitng 300mm Storm LS 1 5,000.00$         5,000.00$               

Subtotal 1,438,700.00$       

2.00 Highway 118 Crossing to John Brenton 

2.01 600mm DI CL52 with Sleeve (Sta 0+568 to 0+596) m 28 3,100.00$         86,800.00$             

2.02 600mm DI CL52 with Steel Sleeve (Sta 0+596 to 0+653) m 57.4 7,250.00$         416,150.00$           

2.03 600mm DI CL52 with Sleeve (Sta 0+596 to 0+758) m 162 3,600.00$         583,200.00$           

2.04 600mm DI CL52 with Insulation (Sta 0+758 to 0+771) m 13 3,150.00$         40,950.00$             

2.05 600mm DI CL52 Extension (Sta 0+771 to 0+797) m 26 4,200.00$         109,200.00$           

2.06 600mm DI CL52 with Steel Sleeve (Sta 0+797 to 0+818) m 21 5,800.00$         121,800.00$           

2.07 600mm DI CL52 with Insulation (Sta 0+818 to 0+930) m 112 3,300.00$         369,600.00$           

2.08 600mm DI CL52 with Insulation (Sta 0+930 to 0+983) m 53 3,150.00$         166,950.00$           

2.09 600mm DI CL52 Extension (Sta 0+983 to 1+130) m 147 3,300.00$         485,100.00$           

2.10 600mm DI CL52 Twin Extension (Sta 1+130 to 1+223) m 93 5,600.00$         520,800.00$           

2.11 Air Release Valve each 1 60,000.00$      60,000.00$             

Subtotal 2,960,550.00$       

3.00 John Brenton to Breeze Intersection 

3.01 600mm DI CL52 Twin Extension (Sta 1+223 to 1+392) m 269 5,600.00$         1,506,400.00$       

3.02 600mm DI CL52 Extension (Sta 1+392 to 1+528) m 136 3,300.00$         448,800.00$           

3.03 Air Release Valve each 1 85,000.00$      85,000.00$             

3.04 600mm Trunk Water Connection (10 M) LS 1 45,000.00$      45,000.00$             

3.05 600mm Trunk Water Connection (6 M) LS 1 22,500.00$      22,500.00$             

3.06 600mm Trunk Water Connection (6 M) LS 1 22,500.00$      22,500.00$             

3.07 28 Water Service Laterals LS 1 120,000.00$    120,000.00$           

3.08 Waterline Decommision (Waverly Road 350mm & Jaybe 100mm) LS 1 40,000.00$      40,000.00$             

3.09 Exisitng 600mm Waterline Decommision (Jaybe & JB) LS 1 85,000.00$      85,000.00$             

3.10 400mm Temporary Water m 300 850.00$            255,000.00$           

3.11 Temporary Water Connection to Exisitng each 3 10,000.00$      30,000.00$             

Subtotal 2,660,200.00$       

Total 7,059,450.00$       

20%  Engineering & Contingency 1,411,890.00$       

15% HST 1,270,701.00$       

Total 9,742,041.00$       

Note: This estimate of probable cost is prepared for preliminary planning purposes only.  The estimate is based on unit rates obtained from previous tenders of similar work and represents a budget only.  The actual construction cost will be 

subject to various factors that are not known at the time of estimate preparation, including market conditions, industry workload, and changes to the design through the approval process.   The actual cost cannot be known until the project is 

tendered and a contract is awarded.  This estimate should be used with caution if using for business budgeting purposes.

1 of 1 22-106 Cost Estimate_PortWallace.xlsx 2023-06-16
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8.0 APPENDIX D – ENGINEERING DRAWINGS 
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2021/22 2023/24 
 Results Target Results Target

Operating expense/revenue ratio percentage Gateway 81.2% 83% 82.4% 80%
ADJUSTED Operating expense/revenue ratio percentage (excluding depreciation) Gateway 61.4% 63% 62.0% 60%
Annual cost per customer connection – Water $540 $543 $539 $579 
ADJUSTED Annual cost per customer connection – Water (excluding depreciation) $412 $407 $403 $438 
Annual cost per customer connection – Wastewater $741 $782 $786 $830 
ADJUSTED Annual cost per customer connection – Wastewater (excluding depreciation) $554 $595 $592 $627 
New Total capital spend in the fiscal year (Reid needs to confirm) $93.5m $135m
Capital budget expenditures - Percentage of budget spend by end of fiscal year 28.6% 70-80% 35.3% 70-80%

2021/22 2023/24 
 Results Target Results Target

Average score on internal safety audits 96.7% 85-95% 98% 90%
NS Labour and Advanced Education compliance – Number of Incidents with written 
compliance orders 

0 0-2 0 0-2

Lost time accidents -Number of accidents resulting in lost time per 100 employees  Gateway 2 3.5 0.91 3
Safe driving - Number of traffic Accidents per 1,000,000 km driven (maximum of 5) Org. Award 3.36 4 4.31 4
Training - Number of employees trained or re-certified before due date 70% 80-90% 89% 85%
Percentage of completed safety talks  85% 80-90% 90% 85%
Percentage of public health and environmental regulatory infractions resulting in a summary 
offense tickets

0 0-2 0 0-2

Percentage of WWTFs complying with NSE approval permits Org. Award 96.2% 95-100% 96.6% 95%
Number of ICI properties engagements by Pollution Prevention each year 361 250 251 250

2021/22 2023/24 
 Results Target Results Target

Adherence with 5 objectives of Water Safety Plan for all water systems - Percentage of sites 
achieving targets 

Org. Award 70 80  93 80

Bacteriological tests - Percentage free from Total Coliform 99.94% 99.9%  99.97% 99.9%
Water service outages - Number of connection hours/1000 customers 192.42 200 125.74 200
Wastewater service outages – Number of connection hours/1000 customers 0.93 4 1.03 4
Average speed of answer – Percentage of calls answered within 20 seconds 60.4% 70% 71.1% 70%
NEW Response time for service connection permits – percentage of formal responses 
provided from Halifax Water within 3 days or less

N/A N/A N/A** 80%

NEW Response time for subdivisions involving system extensions – percentage of formal 
responses from Halifax Water provided within 4 weeks or less 

N/A N/A N/A** 80%

Water leakage control – target leakage allowance of 160 litres/service connection/day Org. Award 220 160-170 219 165
I&I reduction - Number of inspections to identify private property discharge of stormwater 
into the wastewater system 

1502 1200  1387 1200

Peak flow reduction from wet weather management capital projects Org. Award n/a** 5-10 l/sec** N/A** 5-10 l/sec**
Percentage of time GIS and Cityworks are available Org. Award 99.99% 96-98% 99.95% 97%
Adjusted Energy management kwh/m3 reduction associated with capital projects Org. Award 7.76% 3% 14.10% 10%

Bio-solids residual handling - percentage of sludge meeting bio-solids concentration targets   Org. Award 98.5% 92-97% 99.5% 95%

2021/22 2023/24 
 Results Target Results Target

Customer satisfaction about water quality - Percentage from customer survey Org. Award 89% 85% 88% 85%
Customer satisfaction with service - Percentage from customer survey Org. Award 96% 95% 97% 95%
Number of arbitrations divided by total number of grievances 0 0 0 0
Percentage of jobs filled with internal candidates 68.00% 80% 64% 80%
Employee satisfaction survey result   B+ A B+ A
Average number of days absenteeism 7.16 <7 9.81 <7

Financial and Regulatory Accountability

Health Safety & Environment

Operational Excellence

Notes:
* The final results are not available until year-end.  However, we are currently not meeting this target for 2022/23.

Organizational Indicators
Organization 

Award
2022/23

Organizational Indicators
2022/23Organization 

Award

**     Peak flow reduction - The program has been completed, however the analysis of the flow data has not been completed by our external contractor.  This measure will be
updated when the data becomes available.

People

Organizational Indicators
Organization 

Award
2022/23

Organizational Indicators
Organization 

Award
2022/23
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$
*+,-.+/$0+123$-4$5677-1128$16$+9$-95,:4-;2$29;-3697291$1<+1$32.,2514$1<2$5677:9-1-24$.63$=<-5<$-1$
423;24>$?4$+9$27@,6A23B$*+,-.+/$0+123$3256C9-D24$1<+1$-95,:4-69$655:34$=<29$27@,6A7291$6@@631:9-1-24B$
423;-524$+98$E292.-14$+32$2F:-1+E,A$+55244-E,2$16$+,,$27@,6A224>$
$
G<-4$@6,-5A$569;2A4$6:3$5677-17291$16$@36;-8-9C$+$=63H@,+52$1<+1$324@2514$+98$@3676124I$

$
JK 8-;234-1A$
JK 2F:-1A$
JK .+-39244$
JK <:7+9$8-C9-1A$
JK -95,:4-69$
JK =63H@,+52$E2,69C-9C$

$
�)L�M�N��M(�
$
OPQRSTPUVWX+$=63H.6352$567@3-428$6.$-98-;-8:+,4$6.$;+3-6:4$3+524B$21<9-5-1-24B$C29823B$+C2B$@<A4-5+,$
+E-,-1-24B$+98$61<23$8276C3+@<-54>$

YZ[PUVW$@36;-8-9C$.+-3$6@@631:9-1-24$16$+,,$27@,6A224$E+428$69$1<2-3$-98-;-8:+,$92284>$$

\]PŜRTTWX132+1-9C$+,,$27@,6A224$_:41,AB$324@251.:,,AB$+98$-7@+31-+,,A$+98$=-1<6:1$.+;63-1-47$63$
8-453-7-9+1-69>$$

[̀a]̂XbPĉPUVWX3-C<1$16$E2$4+.2B$;+,:28B$324@25128B$+98$132+128$21<-5+,,A>$

d̂ef[TPĝW$+$5:,1:32$1<+1$;+,:24$27@,6A224$.63$1<2-3$:9-F:2$F:+,-1-24$EA$132+1-9C$27@,6A224$.+-3,AB$
2F:-1+E,A$+98$324@251.:,,A>$$

hgSijf]eRXkRfĝcP̂cWl+$.22,-9C$6.$425:3-1A$+98$4:@@631$=<29$27@,6A224$+32$4:@@63128B$324@25128B$+98$
;+,:28$.63$1<2-3$-8291-.A$+98$:9-F:2$13+-14>$$

$
���')�
$
G<-4$@6,-5A$+@@,-24$16$+,,$27@,6A224$6.$*+,-.+/$0+123>$$
$
�m'���))��)('�M(�n���N�)(�
$
o7@,6A224$+32$2/@25128$16I$

$
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#$ %&'()*+,&'-.%/012'.,&'-.30()(./1**452(-./)161+(.+04*./12478-.
#$ ,7+49(28./,)+474/,+(.4&.7)(,+4&:.,.'49()*(-.4&72%*49(.,&'.(;%4+,52(.31)<.(&94)1&6(&+-.,&'..
#$ (=0454+./1*4+49(-.4&>1)6('.,&'.4&72%*49(.,++4+%'(*.+13,)'*.,22.(6/218((*.,+.,22.+46(*?..

.
@A��BA��CADEF��EGH�IG�J���D�EG�
.
K,24>,=.L,+().4*.(=/(7+('.+1M..
.
#$ >1*+().,.7%2+%)(.+0,+.(65),7(*.,&'./)161+(*.'49()*4+8-.(;%4+8-.>,4)&(**-.0%6,&.'4:&4+8-.4&72%*41&-.
,&'.31)</2,7(.5(21&:4&:-.

#$ /)194'(.,.>,4)-.15N(7+49(.,&'.(;%4+,52(.*+,>>4&:./)17(**-.
#$ /)161+(.,.31)</2,7(.30()(.(6/218((*.(=0454+./1*4+49(-.4&>1)6('.,&'.4&72%*49(.,++4+%'(*.
+13,)'*.(,70.1+0()-.,&'.

#$ )(:%2,)28.)(94(3.1):,&4O,+41&,2.*+)%7+%)(*-.*8*+(6*-./)17('%)(*-.,&'./)17(**(*.+1.(&*%)(.
716/24,&7(.34+0.+04*./12478?.

.
����AD��IG�
.
P&8.9412,+41&.1>.+04*./12478.58.,&.(6/218((.6,8.)(*%2+.4&.'4*74/24&(.%/.+1.,&'.4&72%'4&:.+()64&,+41&.>1).
7,%*(?.
.
Q1)6,2.716/2,4&+*.3422.5(.4&9(*+4:,+('.4&.,771)',&7(.34+0.K,24>,=.L,+()./12474(*-.:%4'(24&(*-.,&'R1).
7122(7+49(.,:)((6(&+*?.
.
P&8.(6/218((.301.(&:,:(*.4&.)(+,24,+41&.,:,4&*+.,&.(6/218((.301.0,*.1).4*.5(24(9('.+1.0,9(.)(/1)+('.
/1+(&+4,2.1).)(,2.9412,+41&*.1>.+04*./12478.1).,**4*+('.34+0.,&8.4&9(*+4:,+41&.1>.,.9412,+41&.1>.+04*./12478.3422.
5(.*%5N(7+.+1.'4*74/24&(.%/.+1.,&'.4&72%'4&:.+()64&,+41&?.
.
�E�ADES�������EG�

.
#$ T49424+8.,&'.U(*/(7+.4&.+0(.L1)</2,7(.V12478.WX?YZ.
#$ T1'(.1>.T1&'%7+.V12478.WY?[.
#$ Q,4).K4)4&:.V12478.W[?\Y.

.
�E�ADES����]̂ EIDG�
�

#$ K,24>,=.L,+()._;%4+8-.̀49()*4+8.,&'.a&72%*41&.a&4+4,+49(*.
#$ KPbaQPc.̀49()*4+8.,&'.a&72%*41&.d()64&121:8.
#$ e(&'().f(%+),2.b,&:%,:(.

.

.

.

.
_>>(7+49(M..g1&+0.==-.[\[[.
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�!�1)�2/��/��4�,8-'�/�2/���/%�'2�'1*�-!361�9�&!,1%#�
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0&1)*2345+66*&7)56*,,36)8*71 0**4987+)8*75*:56*,,36)8*75134;8631543,+)395)*56,*13956&1)*2345+66*&7)158756*7<&76)8*75=8)>5
)>35?4*;8768+,5?&',865?4*6&43237)5@6)A54+)>345)>+75*&)1*&4687B5)*5C48;+)35*4B+78D+)8*71E

F.GHIGJ -G.A...

K+'5L31)87B %+;87B15+15+5431&,)5*:56*7)4+6)5)3793487BE F.GMIGH -N.A...

O%?P54+)35436,+118:86+)8*7 Q+1)3475?+11+B35R+1)3=+)345L43+)237)5S+68,8)T5URRLSVE F.GHIGJ -GNA...

O%?P54+)35436,+118:86+)8*7 W&::&15%)433)5?&2C87B5%)+)8*7E F.GJIGN -GJA...

X+4'+B356*,,36)8*75(5YW5Z,8735?,+7) @543[&31)5:*45C4*C*1+,5U\S?V5=+15C&)5*&)5)*56*71*,89+)35)>35B+4'+B356*,,36)8*7A5=>86>5
431&,)395875+56*1)51+;87B15=8)>5431C36)5)*587)347+,51)+::5>*&415+795&135*:5]R5;3>86,31E

F.GNIĜ -GAM̂.

Q[&8C237)56+,8'4+)8*7 P7)347+,51)+::5+4357*=5+',35)*56+,8'4+)35:8_395B+1593)36)*415871)3+95*:5*&)1*&4687B5)>815)*5+5
%̀@5%+:3)T5P76E5)36>7868+75134;8635C4*;8934E

F.GaIF. -MA...

P7(>*&135)4+8787B W3;3,*C39587(>*&13523)>*95)*5C&4B35C482+4T51,&9B359816>+4B35,8735:4*25C482+4T5B+,,34T5)*5
)>351,&9B35>*,987B5)+7bE5@15+5431&,)A5+753_)347+,56*7)4+6)*458157*5,*7B34543[&84395)*5C34:*425
)>815=*4bE5L>815815*75+5M(T3+456T6,3E

F.GaIF. -HAJ..

Q,8287+)8*75*:5+56&1)*23451+)81:+6)8*751&4;3T ]R5C34:*42395)=*56&1)*23451&4;3T15+77&+,,TE5cC*7543;83=58)5=+1593)34287395)>3435=+15+5
439&79+76T5875[&31)8*715+1b395'3)=3375)>35)=*51&4;3T15)>343:*43A58)5=+15936893955)*5
6*71*,89+)35)>35[&31)8*787B587)*5*73E

F.F.IFG -JAMGa

\39&6)8*75875:,33)543C+8456*1)1 %+;87B15+11*68+)395=8)>5)>35432*;+,5*:5GN5&78)15:4*25)>35:,33)5+15+598436)5431&,)5*:5)>35
&̀7868C+,5@&98)*45X3734+,d15Ù@XV5+&98)5*:5:,33)5875F.GaA5+7951&'13[&37)5+6)8*75)+b375'T5
S,33)5c)8,8D+)8*75̀+7+B3237)5:*45]RA5:*45&78)15)>+)598957*)5233)5)>3528782&25:,33)5&)8,8D+)8*75
1)+79+491E5

F.F.IFG -HGAJ..

\39&6)8*7587593C4368+)8*756*1)1543,+)395)*5S,33) @15436*22379395875)>35F.Ga5̀@X5S,33)5c135@&98)A5)>35S,33)5cCB4+9350+C8)+,5?4*B4+25=+15
439&6395875F.FGIFF5'T5-GEG528,,8*75431&,)87B58751+;87B15+11*68+)395=8)>593C4368+)8*756*1)15
*;345)>3573_)5J(T3+41531)82+)395+)5-.EF528,,8*75C345T3+4E

F.FGIFF -FGeA...

\39&6)8*7587593C4368+)8*756*1)1543,+)395)*59816*&7)39523)345
C&46>+13

@15)>35@̀ P523)3487B5C4*<36)5=+156*76,&987BA5+75*CC*4)&78)T5)*5C&46>+135@̀ P523)3415875'&,b5
'36+235+;+8,+',35)*5)+b35+9;+7)+B35*:518B78:86+7)5C486351+;87B15:4*25+56+C8)+,5C341C36)8;3E5

F.FGIFF -GAFJH

\39&6)8*7587593C4368+)8*756*1)1543,+)395)*5S,33) @75+9<&1)237)5=+152+935)*5)>35%3=345Y3)5\3C,+63237)5?4*B4+25=>343'TA54+)>345)>+75
43C,+635+753_81)87B5&78)A58)5=+1593689395)*543C,+635)>35)4&6b56>+11815+,*7B5=8)>5+56*2C,3)35
43'&8,95*:5)>35)+7bA5C&2C15+795'*9T5+1132',TE50*1)5*:5+573=5&78)5=*&,95+CC4*_82+)35-.EJJ5
28,,8*756*2C+4395)*5+5'&9B3)3956*1)5*:5-.EFe528,,8*75:*45)>35+,)347+)8;356>*137E

F.FGIFF -JJA...

fC34+)8*7+,56*1)51+;87B1543,+)395)*5C&46>+135*:5+5187B,35+_,3A5
>T94*53_6+;+)8*75&78)

@:)345+751&66311:&,5C8,*)5=8)>5+5187B,35+_,3A5>T94*53_6+;+)8*75&78)A58)5=+1593689395)*5C&46>+135
)>35437)+,5&78)E5P)58153_C36)395)>351+;87B15+15+5431&,)5*:5C&46>+187B5)>35&78)5;341&15*&)1*&4687B5
)>35=*4b5=8,,5'35875)>354+7B35*:5-Fe(-HF5)>*&1+795C345T3+4A5*;345+5̂(T3+45C348*9E

F.FGIFF -FeA...

?4*6&43237)5*:5+77&+,5+&98)5:331 \39&6)8*75875)>35+77&+,5+&98)5:3315)>4*&B>5+543[&31)5:*45C4*C*1+,5U\S?V5C4*6311E5L>35
6*7)4+6)5)3425815:*45+5J(T3+45C348*9A5+795+11&287B5+7587:,+)8*75:+6)*45*:5Fg5*;345:3315*:5)>35
C48*45T3+4A5C*)37)8+,51+;87B15*;345)>35)34256*&,95+CC4*_82+)35-HG5)>*&1+79E

F.FGIFF -NAHFN

\39&6)8*75875,8637135:331 \373=+,5*:5@&)*0@W5,86371356*7)4+6)5:*45M5T3+415)*5+;*895+77&+,587643+1315*:5FEJg5C345T3+45
:*45+51+;87B15*:5-GFb5*;345)>35)>4335T3+41E5@,1*594*CC395)=*52*4353_C3718;35,86371315:*45+75
822398+)351+;87B15*:5-FG5)>*&1+79E5L>3135+6)8*715431&,)58756*1)51+;87B15*:5-FJ5)>*&1+795875
F.FFIFM5+795-H5)>*&1+7958751&'13[&37)5)=*5T3+41E

F.FFIFM -FJA...

%&'()*)+, -Ha.AMNa
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"#$%&'$()*+$(,#-.#%&/$ 01,'2/1(31#(4'**#43&5#(6+,/+&$&$/(),'4#%%7(89(:+%(+6*#(3'($#/'3&+3#()#$%&'$()*+$(,#-.#%&/$(
3'(;+<#(31#()*+$(;',#(%2%3+&$+6*#=(>+,$&$/%(:#,#(4+))#.(+3(31#(?@AB(CDE(;+F&;2;(G,';(
?@AH(31,'2/1(?@?I(31#$(&$.#F#.(+3(AJ7(31#(G&$+*(K#+,(+5#,+/#(+.L2%3#.(G,';(G&5#(3'(%#5#$(
K#+,%7(+$.(4'$.&3&'$+*(&$.#F&$/(41+$/#.(G,';(+(;+F&;2;('G(?J(3'(AJ(G',()'%3-?@AB(
#GG#43&5#(M+$2+,K(A7(?@AB=

?@ABNAH OA7P@@7@@@

9',<*'+.7(*+6',(G',4#(+%%#%%;#$3 M+$2+,K(A7(?@AH(%+:(31#(#*&;&$+3&'$('G(31#(+.;&$&%3,+3&5#(+%%&%3+$3(:&31&$(D#/2*+3',K(
Q#,5&4#%=(R$(?@?A(31#(+.;&$&%3,+3&5#(+%%&%3+$3(G',(C',)',+3#(Q#,5&4#%(6#/+$(3'(6#(%1+,#.(
6#3:##$(31#(3:'(.#)+,3;#$3%=(C'%3(%+5&$/%(1+5#(6##$(+.L2%3#.(3'(,#G*#43(31&%=

?@ABNAH O?S7B@@

9',<*'+.7(*+6',(G',4#(+%%#%%;#$3 T'5#;6#,(?@AH(%+:(31#(#*&;&$+3&'$('G(+(C';)*&+$4#(Q+;)*&$/()'%&3&'$(+%(+(,#%2*3('G(+(
,#.243&'$(&$(%+;)*&$/(,#U2&,#;#$3%=

?@AHNAP OSA7VHH

W'.&G&4+3&'$%(3'(31#(",#-D#3&,#;#$3(X#+5#(",'/,+; R$(M2$#(?@AV7(#;)*'K##%(:#,#(/&5#$(31#('))',32$&3K(3'(:&31.,+:(31#&,(+44,2#.(6#$#G&3(2$.#,(
31#(",#-D#3&,#;#$3(X#+5#(",'/,+;(&$(31#(G',;('G(+(*2;)-%2;()+K;#$37(,+31#,(31+$(
4'$3&$2&$/(3'(+44,2#(+(6#$#G&3(2$.#,(+(;'.&G&#.(),'/,+;=(01#(",#-D#3&,#;#$3(X#+5#(
",'/,+;(1+.(6##$(4*'%#.(3'($#:7($'$-2$&'$(#;)*'K##%(1&,#.(+G3#,(W+,41(IA7(?@AS7(+$.(&%(
$':(#GG#43&5#*K(4*'%#.(G',(+**('31#,(#;)*'K##%(1&,#.(+G3#,(M2$#(P7(?@AS=

?@AVN?@ O?H@7@@@

"#$%&'$()*+$(4'$3,&623&'$(,+3# 01,'2/1(31#(?@??(+432+,&+*(5+*2+3&'$7(31#()#$%&'$()*+$(4'$3,&623&'$(,+3#(.#4,#+%#.(G,';(
A@=IYJ(3'(V=H@J(#GG#43&5#(M+$2+,K(A7(?@??=

?@??N?I O?B@7@@@

D#-%3,2432,&$/(:&31&$(9+%3#:+3#,(0,#+3;#$3 Z2#(3'(31#(,#',/+$&[+3&'$('G(31#(9+%3#:+3#,(0,#+3;#$3(%#43&'$('G(31#(\)#,+3&'$%(
.#)+,3;#$37('$#(G2**(3&;#(Q2)#,5&%',()'%&3&'$(:+%(#*&;&$+3#.=((\$#(%2)#,5&%',(&%($':(
,#%)'$%&6*#(G',(31#(;+$+/#;#$3('G(3:'()*+$3%(]8#,,&$/(C'5#(+$.(0&;6#,*#+̂=(

?@??N?I OVB7@@@

8&,&$/(.#G#,,+* 8&,&$/('G(31#(\GG&4#(E%%&%3+$3(&$(82;+$(D#%'2,4#%(:+%(.#*+K#.=(Q+5&$/%('G(%+*+,K(+$.(
6#$#G&3%(:#,#(,#+*&[#.=

?@??N?I OAI7@@@

D#.243&'$(&$(%3+GG&$/(:&31&$(C',)',+3#(Q#,5&4#% D#.243&'$('G(+(4'**#43&'$(%)#4&+*&%3=( ?@??N?I OB@7VH@

Q26-3'3+* O?7YPV7Y?H
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b#,'F(;+$+/#.(),&$3(%'*23&'$% D+3&'$+*&[+3&'$(+$.(,#)*+4#;#$3('G()1'3'4')&#,%(+$.(),&$3#,%= ?@AINAY O?@7@@@

T#3:',< C1+$/#(&$(4'%3(;'.#*(6K(>+%3*&$<7(/&5&$/(89(31#($#:(),&4&$/= ?@AINAY OS@7@@@

0#*#)1'$#(*+$.(*&$#% D+3&'$+*&[+3&'$('G(%#,5&4#%(+$.(#*&;&$+3#(.2)*&4+3&'$('G(,#%'2,4#%(+%(,#U2&,#.= ?@AINAY OS7P@@

Q26-3'3+* OA@S7P@@
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X+6(0#%3&$/ ",&4#(6#$#G&3%(G,';()2,41+%&$/(),'.243(G,';(+(.&GG#,#$3(%'2,4#(;+&$*K(+GG#43&$/(31#(8+,6'2,(
Q'*23&'$("*+$3%=

?@AINAY OA@B7@@@

9+%3#('&*(6'&*#,(%K%3#;(-(8#,,&$/(C'5#(990e T#:(%K%3#;(3'(+**':(31#(2%#('G(:+%3#('&*(G,';(W#3,'(0,+$%&3(+%(+$(+*3#,$+3&5#(1#+3&$/(%'2,4#= ?@AYNAB OAB7@@@

QK%3#;(%+;)*&$/(G',(8"Cf% Q+;)*&$/(:+%(,#.24#.(G,';(:##<*K(3'(;'$31*K= ?@AYNAB OS7@?B

Z#4';;&%%&'$&$/('G(31#(g#.G',.(Q'231()2;)&$/(%3+3&'$ 01#(.#5#*')#,(.,&5#$(%K%3#;(#F)+$%&'$(:&**()#,;&3(31#(2%#('G(/,+5&3K(+$.(),#%%2,#(,#.243&'$(
,+31#,(31+$(31#()2;)&$/(%3+3&'$=

?@AYNAB OAB7@@@

X&/13&$/(2)/,+.#%(-(g#$$#,K(X+<#(9Q" ?@AYNAB OY7PVI

R$%2*+3&'$(2)/,+.#%(-(g#$$#,K(X+<#(9Q" ?@AYNAB OIH7@@@

X&/13&$/(2)/,+.#%(-(>+%3#,$("+%%+/#(990e ?@AYNAB OP7SS@

X&/13&$/(2)/,+.#%(-(Z+,3;'231(990e ?@AYNAB O??7BY?

X&/13&$/(2)/,+.#%(-(8#,,&$/(C'5#(990e ?@AYNAB OAI7PYY

X&/13&$/(2)/,+.#%(-(8+*&G+F(990e ?@AYNAB O?V7SYB

X&/13&$/(2)/,+.#%(-(E#,'3#41(g"e ?@AYNAB OAV7A@V

8hEC(2)/,+.#%(-(>+%3#,$("+%%+/#(990e ?@AYNAB O?@7PAA

8hEC(2)/,+.#%(-(D'+41f%("'$.()2;)&$/(%3+3&'$ ?@AYNAB OAI7B@@

WCC(AV@(4''*&$/(+$.(1#+3(,#4'5#,K(-(8+*&G+F(990e ?@AYNAB OAI7AHY

E#,+3&'$(%K%3#;(2)/,+.#%(-(>+%3#,$("+%%+/#(990e ?@AYNAB OPH7IS?

\,41+,.("+,<(&$-*&$#(32,6&$#(),'L#43 ?@AYNAB OAV7ABV

9&$.(G+,;(-("'4<:'4<(9Q" T#3(+$$2+*(,'K+*3K(G,';("'4<:'4<(9&$.(e+,;(#$#,/K(),'.243&'$=(8Q0($'3(&$4*2.#.= ?@AYNAB OAB?7PHB

g&'/+%(C8"(%K%3#;(-(W&**(C'5# ?@AYNAB OSH7@@@

>-.#*&5#,K 0,+$%&3&'$&$/(G,';(3,+.&3&'$+*(6&**&$/(;#31'.%(3'(#-.#*&5#,K= ?@AYNAB O?@7@@@

C1+$/#(&$(D#4K4*&$/("&4<2)% gK(41+$/&$/(31#(%41#.2*#(G',(,#4K4*&$/()&4<2)%(G,';((6&-:##<*K(3'(#5#,K(31,##(]Î(:##<%7(31#(
+$3&4&)+3#.(+$$2+*(%+5&$/%(:&**(,+$/#(G,';(O?7B@@(3'(O?7P@@=

?@ABNAH O?7P@@

8&/1:+K(iP(g''%3#,(Q3+3&'$(j)/,+.# >F)#43#.(#$#,/K(%+5&$/%= ?@ABNAH OAY7I@@

Z+,3;'231(990e(-(jh(C1+$$#*(R%'*+3&'$ >F)#43#.(#$#,/K(%+5&$/%= ?@ABNAH OBV7YH@

8+*&G+F(990e(-(e&F#.(C';),#%%#.(E&,(X#+<% >F)#43#.(#$#,/K(%+5&$/%= ?@ABNAH O?7?VI

8+*&G+F(990e(-(jh(C1+$$#*(R%'*+3&'$ >F)#43#.(#$#,/K(%+5&$/%= ?@ABNAH OH?7AAB

8#,,&$/(C'5#(990e(-(WCC(AV@(C''*&$/N8#+3(D#4'5#,K >F)#43#.(#$#,/K(%+5&$/%= ?@ABNAH OS7YVH
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"#$%&''()*+&#,)+-.& /(%&,+#-012&(3)'(#&,+&4(0$#(+5&(6-**(7$.&(889:(;3-+5(+5&($<+-$,(+$(<1#%5)'&=($,()(+#-)*(>)'-'(
+$(4&3)+&#(*-?1-4('*142&(+5)+(+@<-%)**@(3$1*4(>&(+#),'<$#+&4(+$(+5&(/&#$+&%5(889:A(95&(
+#),'<$#+($0(+5&(*-?1-4('*142&(#&'1*+&4(-,(*$3&#($.&#+-B&(%$'+'C()'(3&**()'(#&41%-,2(+5&(+-B&(
).)-*)>*&(0$#(D8(+#1%E(+$('&#.-%&($+5&#(0)%-*-+-&'A(95-'(<#$%&''()''-'+&4(+5&(/&#$+&%5(889:(
-,(#&)%5-,2(-+'(%$B<*-),%&(2$)*'(),4(#&41%&4($.&#+-B&(%$'+'(>@(),(&'+-B)+&4(FGHA(95-'(
&?1-<B&,+(3-**(&,)>*&(D8(+$(<#$%&&4(3-+5()(4-2&'+&#(%*&),($1+(<#$I&%+C(35-%5(3$1*4(
$+5&#3-'&(>&('1>J%$,+#)%+&4()+()(%$'+($0(KGAL(B-**-$,A((

LGMFNMO KPGCGGG

"#$%&''(%5),2& Q+(3)'(4&%-4&4(+5)+(0*),2&'(0$#(B&+&#('-R&'(2#&)+&#(+5),(LS(3$1*4(>&(+5&(#&'<$,'->-*-+@($0(+5&(
%1'+$B&#C('-,%&(35&,(B&+&#'()#&(#&<*)%&4C(+5&(0*),2&'()#&(,$+(#&<*)%&4A

LGMFNMO KPCTFP

UV(4-'-,0&%+-$,('51+4$3,(J(DDW"(),4(X)'+&#,(")'')2&(
889:'

/,,1)*('51+4$3,($0(UV(4-'-,0&%+-$,('@'+&B(#&'1*+&4(-,(%$'+(').-,2'()''$%-)+&4(3-+5(&*&%+#-%)*(
&,&#2@(').-,2'C(<&)E(4&B),4(#&41%+-$,A

LGMONMY KLPFCYZG

D)*-0)[(889:(J(7)#>$,(W%#1>>&#(\@J")'' LGMONMY KFGCLPT

9$$*'(4&.&*$<&4(-,+&#,)**@ 9$$*'(4&.&*$<&4(-,+&#,)**@(+$(-,'+)**(,&3($<&#)+-,2(,1+'($,(>1#-&4(.)*.&'A("#&.-$1'*@(,1+'(
3&#&(*$'+($,(>1#-&4(.)*.&'(#&'1*+-,2(-,()(,&&4(+$(&[%).)+&(+5&(.)*.&(),4(-,'+)**(,&3(,1+'A(
7$'+(').-,2'()#&()%5-&.&4(#&2)#4-,2(&[%).)+-$,(),4(#&-,'+)+&B&,+A

LGMONMY KLGCGGG

U+-*-R)+-$,($0(-,41'+#-)*(3)+&# /(,&3(0-*+&#('@'+&B(3)'(-,'+)**&4()+(+5&(X)'+&#,(")'')2&(889:(+5)+(<#$.-4&'(+5&(%)<)>-*-+@(
+$(1'&(+5&(%1##&,+(-,41'+#-)*(3)+&#('@'+&B(#)+5&#(+5),(<$+)>*&(3)+&#(+$(4&*-.&#(3)+&#(+$(+5&(
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QXĴLGY[GVX]KLJK̂G[KY]̂LbcRLÎK[L]cKL̂XPKL[X_LXI]cRJGdK[LVRY]JXV]RJLTJRHJXPL]RLJKYKbLQR]cL
TIQUGVLXY[LTJG\X]KL̂KJ\GVKLUGYK̂LGYL]cKL̂XPKL[X_L

�
�



���������
�

���	��
���	���
��������
������������������	�������
�����������
������
����������������������
�������������������������������������������������������������������������������������
��
�
����������� �	���!�"�����#���	�����
$�
�
�����������%
&����	�������
�������������������������'��
����	����
��(����	�������	��������
�������������
��	������
)
%*

�����%+�����	�������
�������������������������'��
����	����
��(����
	�������	���������������������
��	������
)

*
+$��
�

,-./012314566-7819:170;/-<060=>?1.79@0=1A9B=1.81;79C7-61>8;01

DEFGEHIJJ KLM
NOPQRSTUVWXM
XQYXOZTUVWM

[MV\M]̂U_STOM
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�

VEKD2/5B95;�NW+�"C2�'$!�9:�'B0<9HM�$:�'$!�49<�3B2�:-�9�/8-HM9A2�H9B<23�/;�32/50<E��
�

WEK*95HC�JV+�"C2�'$!�9:�XB77B<�$:�P$�%�'$!�49<�3B2�:-�2.25A21H;�4-5M�52YB0523�9:�:C2�=98079>�??"DE���
�
ZEK*95HC�NJ+�"C2�'$!<�9:�D25AB<-1�(3�'$!I�[5-62�$:522:�P$�%�'$!I�L9.02<-1�$:�P$�%�'$!�913�?9889H2�$:�
'$!�4252�3B2�:-�9�Q891123�.901:2191H2�9:�L9.02<-1�$:�P$�%�'$!E��

�
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CDEFGHIJK LMN

OPQPRSTUV WXSYRZV WXSYRZV

ABA; [YU\TS ]̂_̀abcdefcg ]abcdefcg

hi=&%* j5*i�� klm n m kokk kokp

$%7%(i%
qTSVrstTuSvTsSVrsXQvTw

xQSRZVrstTuSvTsSVrsXQvT yA@zBB@BBB nllk{kol n|kl{ooo }np|k{|~l� }k�m� n�{�o|{ok~ n�{�l|{�ol

�stTuSvTsSVvRsR\TPV�TTu :y;?B@BBB< }n��{~�|� }n||{loo� n~{��| pkm }n���{p�|� }n�op{p|��

�sXPTRuTV}UTXPTRuT�VrsVS�TV�RrPVtRZYTVQ�VrstTuSvTsSVRuuTSuy�@�BB@BBB n�{�~�{�k� np{poo{ooo nl{l~�{�k� lo~m }nk{|��{�~k� npl{�p�{���

y�@zzB@BBB y�@?�z@��A np{|�|{loo nl{�pk{��k ;?B� npll{p|o np�{||p{�pk

,'(*+ 8i* '(.
ORPSrXr�RsSuw

�YPPTsSVuTPtrXTV}rsXZYUrs\VWUUrSrQsRZV�QZYsSRP�V�QsSPr�YSrQsu�y;@��z@?BB n~lo{��| n��~{||l n�o{l�k ~m n�{�|l{�kl n�{�~p{�k�

�TXr�PQXRZVxPRsu�TP yB no no no om no no

��QsuQPuw

�YPPTsSVuTPtrXTV y;@;�z@BBB n~kk{�k� n���{|lo n||{l|� ~m n�{k||{l~l n�{�op{���

y�@���@?BB y?@��A@��; np{|p�{lkl npl�{p�� z� n�{�l�{okp n�{�~k{�|o

/"0%(.%.
[TsT�rSV�R�vTsSuw
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xTPvrsRSrQsV�R�vTsSu y�BB@BBB n�l{p�o nkoo{ooo }np��{�|o� }�|m� n~o~{lo� n|��{��l

�TRS�V�TsT�rSV�R�vTsSu yB nk~�{|k� no nk~�{|k� s�R no n��{���

WUvrsruSPRSrtTw

WXSYRPrRZV�VXQsuYZSrs\V�TTu y��@BBB npp{plk np�{|lo }n|{l~�� }�pm� n~~{lkk n��{||�

WYUrSV�VRXXQYsSrs\V�TTu y?B@BBB n�{pk~ nk{loo n�k~ klm n~{��� npo{ok|

[Rs�VXYuSQUrRsV�TTu yA�@BBB n�{po� n|{ooo }n�~k� }p�m� nko{~�p nk|{l|�

�suYPRsXT y?B@�BB npo{�oo nk{�lo n|{~lo �oom npo{�oo npo{�oo

�ruXTZZRsTQYu yAB@BBB n|{kok nl{ooo nk{kok ��m nkp{��� np�{o��
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�(5+%�.%# (#(%*#�..%*.#�7� ��8�%#!'+#8%(%! *. y�@���@�BB y�@Az�@�A� np{��p{�|l nl{���{o�~ AzA� n�o�{��p np~{��o{kol
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BCD/D-7,5E/*E17, FGHIJGKFFGJJF LMMNMM OMNMI JNLI OMNPL OMNPL HNFH QNIJ QNRK QNMH MRSIMSLRRR

TUVWXYZ[\]Ŵ_̀\abcde W W fghij ihkj fihkk fihkk jhjl mhnm mhil mhjo nopjnpgooo

qr\_ssWU_tud̀ W W ghin nhon jhlg jhlg khll khjg khio ghvw nopjnpgooo

BCD/*+,-./xy1z,{ RMQGKPRGRFP IPNPP OINMI RNLP OLMNFM OLMNFM PNFJ QNRJ O HNQP LFSILSFMLJ

TUVW|YtcZWq}u[t]Ŵ_̀\abcde W W fjhvk lhlj fgghkm fgghkm ihlw lhmj f whiv gkpjgpkngm

qr\_ssWU_tud̀ W W nhmo nhjg ghnm ghnm fnhvg fnhml f fnhwk gkpjgpkngm

BCD/~32/xy1z,{ RRGMMQGFFL INQH OPNJF HNPQ OJNHI OJNHI JNQI RNHL JNLH PNJK MISILSFMMH

��Xp|��W�Yb�Ys[t_ W W fihon mhov fmhli fmhli whmi gghgo whwi mhog njpjgpknnv

qr\_ssWU_tud̀ W W nhjl nhmg nhkk nhkk fghlg fghmw fkhmw fghjj njpjgpknnv

�.-��E+�� RHGLIQGLQF INHJ OPNPK QNMM OJNJP OJNJP QNKI LLNFM QNQP KNIM LFSILSFMMI

��Xp|��W�Yb�Ys[t_ W W fihon mhov fmhli fmhli whmi gghgo whwi whmo gkpjgpknnj

qr\_ssWU_tud̀ W W nhig ghnj nhjn nhjn nhko nhnk nhnn nhwg gkpjgpknnj

�F�/B+.3z2�7 FGKQMGMPR MNLL OJNJP OKNIQ OKNHH OKNHH OLINFF OJNIF O OFKNRJ MFSMISFMLQ

��Xp|��W�Yb�Ys[t_ W W fihon mhov fmhli fmhli whmi gghgo f whnw nkpnjpkngw

qr\_ssWU_tud̀ W W fnhvi fgihji fkhlk fkhlk fknhwv fgvhmg f fjvhnj nkpnjpkngw

BCD/��/xy1z,{ LJIGFFKGFLK JNKL OJNFL HNHR OLMNPH OLMNPH LMNRF LJNQQ LINQK LINQR MPSIMSFMLL

TUVW��Wq}u[t] W W fmhlg vhnw fgkhwl fgkhwl ohnk gjhlo gkhvv gghmk nipjnpkngg

qr\_ssWU_tud̀ W W nhvg nhvk khjk khjk ghon ghlw ghgk khkw nipjnpkngg

�5..z2�,+2/��/xy1z,{ LJIGFFKGFLK JNKL OJNFL HNHR OLMNPH OLMNPH LMNRF LJNQQ LINJK LINMM MPSIMSFMLL

TUVW��Wq}u[t] W W fmhlg vhnw fgkhwl fgkhwl ohnk gjhlo gkhvv gghmk nipjnpkngg

qr\_ssWU_tud̀ W W nhvg nhvk khjk khjk ghon ghlw nhok ghil nipjnpkngg

BCD/x�0x/xy1z,{ HFGJHJGHHM FNIQ LNFQ LHNIP OQNPF OQNPF LNQR JNLR KNHJ JNRQ LFSILSFMMI

V���Wq��qW�� W W nhnk gmhwg flhkj flhkj khjm mhmw whom mhki gkpjgpknnj

qr\_ssWU_tud̀ W W ghki nhvj nhlg nhlg fnhmw fnhjo nhwn nhwj gkpjgpknnj

D-E-,�+2/�2,5E2-,z+2-./xy1z,{ HFGJHJGHHM FNIQ LNFQ LHNIP OQNPF OQNPF O O O OINLF MJSFKSFMFL

V���Wq��qW�� W W nhnk gmhwg flhkj flhkj f f f fkhno nmpklpknkg

qr\_ssWU_tud̀ W W ghki nhvj nhlg nhlg f f f fghnj nmpklpknkg

BCD/�+E.3/xy1z,{ FPQGHKHGRPM RNPM OINQI RNIH OLMNPJ OLMNPJ PNKQ KNIK O LMNLM LMSILSFMLI

V���W�YdZ�W�� W W fihjn lhki fgkhgo fgkhgo vhio ohoo f gnhiv gnpjgpkngj

qr\_ssWU_tud̀ W W nhmw ghgk ghwi ghwi fghvk fghvg f fnhjv gnpjgpkngj

��/x�Bx~ LFQGRPPGQLF PNKJ OINFF LMNIR OKNRQ OKNRQ PNRJ KNIF O QNLR LFSILSFMLJ

V���W�YdZ�W�� W W fihjn lhki fgkhgo fgkhgo vhio ohoo f lhgi gkpjgpkngm

qr\_ssWU_tud̀ W W ghnl khgm jhkj jhkj fghmi fghvw f fnhoi gkpjgpkngm
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A-,BCD*BC.EFGH.I*D-2.J,66KL4 MMNOPQRORRS QTUQ VQTRP STWX VMMTSW VMMTSW V V V RTPY YUZMRZRYRM

[\]̂_̀abcd_ef _ _ ghijk limh gnmino gnmino g g g mijj kpqnmqmkmn

rstuvv_wuxybz _ _ kikj kinm kij{ kij{ g g g kij{ kpqnmqmkmn

|}E.~�4D�K1�.E,DC4+6 NMOPSQOYNQ WTQS YTUM PTNY VNTPS VNTPS VRTXN MTWU QTRQ QTUX YNZWYZRYMY

[\]̂_r�ub��z�_[�b�uxv_ef _ _ gnih� linl gnhiml gnhiml gnim� mikk hi�n ji{o koqjkqmknk

rstuvv_wuxybz _ _ nio{ gkiml hipn hipn gnihj gki�p gkij{ ki{{ koqjkqmknk

)DK14+D,.~�4D�.EDC+6.�D�+�./12 UROMWYOWXM MTNS YTUM STPY VUTYS VUTYS VRTYY RTXQ V MTSU YSZWMZRYMP

[\]̂_r�ub��z�_[�b�uxv_ef _ _ gnih� linl gnhiml gnhiml gnim� mikk g nihm klqjnqmkn{

rstuvv_wuxybz _ _ nio{ kipm oimk oimk gki{h ki�h g kihj klqjnqmkn{

I4--K1�+*1.~E�~ WNOXUWOPWW MTUY YTUR XTSP VMQTWW VMQTWW VWTWW YTWM UTMU UTRN YPZWMZRYMM

[\]̂_r�ub��z�_[�b�uxv_ef _ _ gnih� linl gnhiml gnhiml gnim� mikk hi�n hikp k{qjnqmknn

rstuvv_wuxybz _ _ niol gnijn gkikp gkikp gmik{ gni�l kiph nimh k{qjnqmknn

|}E.H1+4D1,+K*1,-.~�0K+� PRONYNOPNY RTPP VYTMP MRTUP VMUTUW VMUTUW V V V VWTNU YRZRSZRYRM

E,�4D.H1+4D1,+K*1,-.~�0K+� PRONYNOPNY RTPP VYTMP MRTUP VMUTUW VMUTUW V V V VWTNU YRZRSZRYRM

[\]̂_�]̀ _̂us_�\�_ef _ _ gkilk nmi{k goiok goiok g g g gmilp kmqmlqmkmn

rstuvv_wuxybz _ _ ki�j gkinj gpi�j gpi�j g g g gnink kmqmlqmkmn

�-*�,-.F�,--.G,�.~�0K+K46 PYOWMNOQRP RTXP VRTNY STXY VMRTUS VMRTUS V V V VWTRR YUZMNZRYRM

[\_̀cd_\��cc_]��_eux_̂zdus _ _ gjihl oimm gnmilp gnmilp g g g gji�l kpqnoqmkmn

rstuvv_wuxybz _ _ kipl gki�j kim{ kim{ g g g kih� kpqnoqmkmn

A-,BCD*BC.EFGH.F�,--.G,� QUOXUNOMQX MTPW VWTQX NTWP VMRTPN VMRTPN V V V VWTWP YUZMNZRYRM

[\_̀cd_\��cc_]��_eux_̂zdus _ _ gjihl oimm gnmilp gnmilp g g g gji�l kpqnoqmkmn

rstuvv_wuxybz _ _ kikm kinh kik� kik� g g g kijm kpqnoqmkmn

�-*�,-.�-��, RQOXXYORSM YTNQ VMTSX PTRY V V V V V VUTMU YWZYNZRYRR

[\_̀cd_\��cc_]��_eux_̂zdus _ _ gjihl oimm g g g g g ghikj kjqkoqmkmm

rstuvv_wuxybz _ _ ni�j gmikm g g g g g gninm kjqkoqmkmm

|}E.�GIH.~�0K+� MMYOWQSOUPQ QTMN VQTYN MYTWR VNTSU VNTSU V V V YTNN YUZRUZRYRM

A-,BCD*BC.�-*�,-.�-��,.�2L,1+, MMYOWQSOUPQ QTMN VQTYN MYTWR VNTSU VNTSU V V V YTNN YUZRUZRYRM

[\]̂_�]̀ _̂ef _ _ gjioo limh gnmihj gnmihj g g g gkil{ kpqmpqmkmn

rstuvv_wuxybz _ _ gkink miko mipl mipl g g g nil� kpqmpqmkmn

|}E.)*+,-./K�42.H1B*�4 QNUOWYWOPYY MSTPN VYTWR MTRQ VQTUY VQTUY MTUY RTRP V RTUP MRZWMZRYMU

�w[_�̂_�uzt���b� _ _ gkioh kip� g�ijl g�ijl gnikm kiml g kill nmqjnqmknp

rstuvv_wuxybz _ _ ki�m ki�l nilo nilo mipm nioo g ni�o nmqjnqmknp

�*L4D1�41+.A*126 MXRONQROXRU XTMS VMTPW YTQY VMYTXU VMYTXU VMTUW YTRP V YTSS MRZWMZRYMU

��\r_�[�_�a�ubz�uzx_�z��ubv _ _ gnil{ gkimn gnmijh gnmijh gmipl gkihn g kihm nmqjnqmknp

rstuvv_wuxybz _ _ kinh ki�m ni�o ni�o nik� ki�l g kih� nmqjnqmknp
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AB1C-0241.D*EF+ GGHIGJJIKHL MNGK OGNPQ HNGJ OGGNGR OGGNGR OLNHG HNHP O GNRM HKSJGSLHGJ

TUVWXUYZX[\]̂_̀â b̀Xc̀ d]̂_e X X fghij fkhlg fglhmn fglhmn flhoi fkhng f ghjp kiqmgqlkgm

WrŝeeXt̂ bu_̀ X X khgm khmn ghgo ghgo khoj khni f khgi kiqmgqlkgm

v4--B1w+*1.x*12.yE4z-,{ QLIKHKIKLJ LNHH OGN|R HNRR ORNQ| ORNQ| OHNPP HNQJ GNRQ LNHJ HKSJGSLHGL

TUVWXUYZX[\]̂_̀â b̀Xc̀ d]̂_e X X fghij fkhlg fglhmn fglhmn flhoi fkhng ghmj ghm} kiqmgqlkgl

WrŝeeXt̂ bu_̀ X X khgi ghlk lhji lhji ghil kh}m khoi khpn kiqmgqlkgl

3*z+~.��4zBC,1.�z42B+ GKLIQKRIMLK |NRJ HNMJ GNPM OLN|H OLN|H PNHH |NKL O QN|P GLSJGSLHGQ

TUVWXUYZX�\_�\_�b̂X�\̀�X��Z X X fghkm ghkk f}hij f}hij fghgl ghgk f ghj} glqmgqlkgo

WrŝeeXt̂ bu_̀ X X ghnp khjn jhlj jhlj ihgg ohjl f mhii glqmgqlkgo

�,16* KGI|KPIRMM JNGH OHNHM LNJ| OQNQH OQNQH RNJJ KN|K PNL| PNK| HLSLKSLHGH

TUVWXUYZX�\_�\_�b̂X�\̀�X��Z X X fghkm ghkk f}hij f}hij fghgl ghgk lhmp mhmg klqliqlkgk

WrŝeeXt̂ bu_̀ X X kh}} ghmp nhmj nhmj gkhnn jhoi nh}k nhoo klqliqlkgk

���.�*z�*z,+4.�4�+ GHHIRHGIMKM JNKJ HNKG GNLQ HNJR HNJR JNHQ JN|L O |NGG HGSJGSLHGM

TUVWXUYZX�\_�\_�b̂X�\̀�X��Z X X fghkm ghkk f}hij f}hij fghgl ghgk f lhli kgqmgqlkgn

WrŝeeXt̂ bu_̀ X X ghin khlo gkhlp gkhlp nhgj lhol f mhim kgqmgqlkgn

�,6~.,12.�,6~.��0BE,-41+6 |JI|KHILGH LNML HNJG HNMR GNGR GNGR HNKG GNMJ LNMM MNJJ HJSJGSLHHR

mYX���X��̀�̂_eX�sŝ�b�̀ŝXt�b̂ X X khng ghg} lh}} lh}} ghnl ghoj ghmi ghli kmqmgqlkk}

WrŝeeXt̂ bu_̀ X X fkhgk fkhjk fghik fghik fkhpg fkhgn ghkp mhko kmqmgqlkk}

AB1C-0241.��y� |JI|KHILGH LNML HNJG HNMR JNHQ JNHQ GNMG GNHM O GNMP GLSJGSLHGJ

mYX���X��̀�̂_eX�sŝ�b�̀ŝXt�b̂ X X khng ghg} lh}} lh}} ghnl ghoj f ghm} glqmgqlkgm

WrŝeeXt̂ bu_̀ X X fkhgk fkhjk khkp khkp fkhkg fkhom f khki glqmgqlkgm

D-*�,-.�z42B+ K|IHRGIMJK JNLP HNJH LNGR O O O O O OLNGJ HJSJGSLHLL

�x.D-*�,-.�z42B+ K|IHRGIMJK JNLP HNJH LNGR OQNLP OQNLP OHNMG GNGL LNPK MNP| HJSJGSLHHR

��XT�X��̂̀ � X X fkhkj ghjn flhno flhno fkhnk khlk khim khii kmqmgqlkk}

WrŝeeXt̂ bu_̀ X X khmj khno flhil flhil fkhkg kh}l gh}o mhii kmqmgqlkk}

���.�zBE,+4.�1E46+�41+6 GIHKKIRQRIMKH MGNJG LN|P MNLL GMNQJ GMNQJ GJNJR GLNGJ GLNKK GLNRR HJSJGSLHHR

�tYX�des\ùbXt�b̂ X X khol ghoj phno phno phmi phmg phmp phnj kmqmgqlkk}

WrŝeeXt̂ bu_̀ X X lhgo lhpo ihki ihki jhkk ohil phog phol kmqmgqlkk}

�zBE,+4.��0B+{ L|PILQJIMRL GHNGM LNMJ OHNMG GRNLL GRNLL LGNJG GQN|M GRNQK LGNJR HRSJHSLHGG

�zBE,+4.��0B+{ L|PILQJIMRL GHNGM LNMJ OHNMG GRNLL GRNLL LGNJG GQN|M GRNQK LGNJR HRSJHSLHGG

�4,-.�6+,+4 MHQIJ|QIJRM GQNJK QNHG KNHR GJNHJ GJNHJ GGNKJ GLNRJ GGNJ| GLNL| HRSJHSLHGG

�4,-.�6+,+4 MHQIJ|QIJRM GQNJK QNHG KNHR GJNHJ GJNHJ GGNKJ GLNRJ GGNJ| GLNL| HRSJHSLHGG

�15z,6+z0C+0z4 JLHIHR|IMQH GLNGM GNJM MNPQ GJN|Q GJN|Q GGNJH RN|| GGNMK GKNQL H|SJHSLHGG

�15z,6+z0C+0z4 JLHIHR|IMQH GLNGM GNJM MNPQ GJN|Q GJN|Q GGNJH RN|| GGNMK GKNQL H|SJHSLHGG

�zBE,+4.�4�+ R|ILMMIGMM JN|Q OGNPQ HN|L RNRL RNRL GHNML KNL| JNGQ HNMK GLSJGSLHGG

�zBE,+4.�4�+ R|ILMMIGMM JN|Q OGNPQ HN|L RNRL RNRL GHNML KNL| JNGQ HNMK GLSJGSLHGG
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�
g") .�
�
�
B�@VA@@�%̀ �
�
;1 �6�5( �5 ("h��)3�61 ��66�E1 3�i)H ,64 )6�* ="26�=2"H+3 ���= 2#"24�)E �<=3�6 �#"2�61 �J+2,6�
j<�26 2�"#�$T$U�bR�)<�2>�6"�0�2E1e�#"2�61 �0�,6 2�;2<,6-�"#�h1+E1�7�(+#�8�* �+")�(�9�6 2�
'"44+,,+")�/4=(">  ,?�� ),+")��(�)�b61 �c�(�)de�+,���=�26.�;1 �#�+2�H�(< �"#�61 �+)H ,64 )6�+)�
61 �0�,6 2�;2<,6�+,�3 6 24+) 3��)3�<=3�6 3��6�> �2k )3-��)3�61 ��(�)?,�,1�2 �+)�61 �0�,6 2�;2<,6�
�6�G E 45 2�U!-�$T$$�h�,�l.mln-�6"6�(+)��o!pU.T�4+((+").���
�
;1 �0�,6 2�;2<,6� �2) 3�S.!n�+)�61 �J+2,6�j<�26 2-�h1+E1�<)3 2= 2#"24 3�61 �J+2,6�j<�26 2�="(+E>�
5 )E14�2q�"#�S.ln�5>�kT.mn.�;1 �2 6<2)�#"2�61 �!k> �2�= 2+"3� )3 3�0�2E1�U!-�$T$U-�+,�l.rn-�

stuvuwxyvwttuz{x|}~{x���x����x�����xs���
���������������

�������������� ���¡¢���£¤¥�¦§¦̈�§©ª§¦�«¬­®



����������
� � �	
��	
��	������	���

��������������
�

�

��� �!�"#�!�

"$%& '#"'()*��%+ �,-. �'�&"/)0.�1 *0+(�'2�"#�34,5�1.�34654�7%+ '�+)8%"')0�/�' %$'*8��' �&'"9): :�
)*�;�1/ �,�1 /"<4���
�
�	=
��>�?�@�����A�

B������

C�	���� ����D�	� ����D�	� ��E�F�����

G�	������	�H >�D�	� I���	
�J�� I���	
�J�� ���K	��

L$*:�M %$'* N4,!5 O46P5 Q4RR5 64N35 64,65

�"/)0.�S *0+(�'2 N4RQ5 34,R5 O4665 R4T35 R4RN5

UV0 88�M %$'* -T4N65 34O35 !46P5 !4NT5 ,4O35�
�
;+ �%"%�/�#$*:�' %$'*8��' �8$1W 0%�%"�)*9 8%( *%�(�*�� ( *%�#  8��*:�&/�*� V& *8 84��
�
X8��%�Y�'0+�3,Z�!T!3Z�%+ �Y�8% '�;'$8%�<�8�)*�0"(&/)�*0 �<)%+�%+ �[%�% ( *%�"#�\*9 8%( *%�
�"/)0) 8��*:��'"0 :$' 8�][\�̂ �_4�
�
�
I��IB���̀ ��
�
�
X%%�0+( *%�,�-�aMY�Y�8% '�;'$8%��/�*�� '#"'(�*0 �b,�!T!3�
X%%�0+( *%�!�-�aMY�Y�8% '�;'$8%�\*9 8%( *%�M)82�̂�X*�/.%)0�/�[ '9)0 8�b,�!T!3�
�
�

�
�

M &"'%��' &�' :�1.c�������

� �a �%+ '�S')%% *Z�b$�/)%.�X88$'�*0 �7##)0 '�]6P!_�ON,-�,N3,�
�

defghiijkelmnkeopqersrteouvpwexyz{
|}~������









�
�
��
�
��
�
��
	


	
�

�
�
�
��
�

�
�
��
�
��

�

��
��

�
�
�
�
��
�
�

��
�
��
�
�
��
���
�
���
�
��
��
�



�
�
�
 !
�
"#
$
%
!
�
&
'
#(
"!
)
#*
�
+#
,



�
�
�
��
��
��
�
�
	

�
	

�

�


�
��
�
�
��
�
�
�
�
��
�
�
�

��
�
��
�
��� 

� 
�
�

�
!�
�
!"
�



#

$
%$
%
 
�
!&
�

�
'
(�
!(
)�
*

+

$
%,
%
-	
(�
�

.
�
	

�
�
)�
!�
!/
0
1

$
2

$
%#
%
3
4�
/"

)(
�
�5
"
.
.
�
!1

$
+

$
%+
%
6
��
�

�
6
���
/�

)�
	
��
(�
!�
�
).
�

$
7

$
%7
%
8
!�
*

0
�'
(�
!�
�
).
�
9-
	
/�
:

)�
	
�

�
�;
�

�

$
<

$
%<
%
�
)�
&�
5

�

)�

)/
�

$
=

�


�
��
�
�
�>
�
?
@
@


�
A
�B

6
:
:
�
	
C
)4

$
D

,
%$
%
;
)�
/�
�
).
�
!E
�F

$
G



�
�
��
�
��
�
��
	


	
�

�
�


�

�
�
��
��
�
��
�
� �
��
��
��
��
��
��
��
��
�

�
�
�
��
�
� 
!
��
�
�"
� 

�

�#
$!
� 
%
!
#
 �
�
&�
'
�(
�)
#
�
*+
 &�
�
*��
!
�$
&�
!
�



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
��
�
�
��
�
�
�
�
�
�
��
�
�
�

�
��
��
�


�
� 
!�
�
�
��
�


�"
��
��
��
��
��


��
	


"


#


$


"
�

�
%
��
�
�
��
&
�
�
�
'
�

(
)
*+
,
-
.+
/
-
��
��


�#
0�
 


0�


��
"
�
$
!
�0�
�
1�
��
�
� 


�2
�
%
3�
4
��


#
��
"


0�


"
�
��


��
�
�

0�


�



�
��
5�
6




1"


��
� 


�"
#
��
55
�

��
 
!
��
��


��


�



�
��
5�
�

0

���


��
��


"
#
��
7�
$




"
6
�
�0

��
�"
50

���
"
��




$
�
8

��
"
�

�"


�
��"
��
�
$


�

�



�
�

0 


��
��
��0
0�
�

#
�"
#
��"
��
��


��
9�
:
;
<=
>?
@=
A
?
��
��


�5
�"


"
��


0�
�!
��


$
���
�2
�
%
3�
4
��
�
"
�

�"
�
��"
��
�
$


��


#
��
"


0�
 


"
1�
�

"
�
��
��


��
2�
"


B�
55
3�
��
�
�


�
�C
�
��
�

"
�$
�
�
�0!
8

 
!
�D
�
�
��
��
�1
�$


"


#


$


"
�E
�

 
��
� 


 
0

� 
!
��
�


� 
��


�


��
��
��0
0B
�




0��
!
� 


"
1�
"
#
��"
�
�
��
�!
9�
�
"
�
��
F
;
<=
>?
@=
A
?
��
��


�#
0�
 


0�
5�"


"
��


0�
$


�1


��
�
�
�0�
�
1
�0�
�
1�
�2
�
%
3�
4
�#
0�
 


0�


G
�
��!
8

�

0�


���
"
�
�

�

�"




��
��


�$


�
�

"
��


0�


���
"
�0

�

0�
�
5�
��


�D


��
��
H
�!




��
�C
I
�
J
��
�$


�
�0

��
B�
6


0�


B$
�
"
��
�
�



�"
�"
#
�E
9�
K
�
��
!�
�
�

�

�

0�
�
�2
�
%
��
�
"
�

�

�

#


3�
�5
�!
�
�
�

�

��
�L
�5




��
�

008

��


"
�
�"
#
��"
�

�0

1

��
�


��


�

�

#


�
�5
��


�5




��
�




D
9�
�
�


��
��
��
�
"
�

�

�

#


��
!�
�
��


�

�"
�
�5




��
�
5�
�
��
6
"
�"
#
��


�
D
��

��
�


�5


��
��
�


��
��


�

�

�

�

0$
�
��
�

��
�
�

�
0!
�

�



�
��"
��
�


��
0

1

�6
�


�

8

!�
�
�6
�
�
0�
� 


��
"
�


�6


�

�9
��
�


�1


!
��
�
��
�
��


��
5�
0�
�"
�

��
�"
#
���
��
�
�

D
D
�

��


�

�D
�
�

"
��

0�
5�"


"
��


0�


"
�
�

��
"
�
$
��
�2
�




D
��
D
�
��
3�
D
�
�

"
��


00!
�$


�1
�"
#
�6
�


��
0�
�
1�
�2
�
%
3�
�
"
��
�


8

��
�5


�

9

M
.N
O
PQ
*+
)
R
*S
)
TU
+
PV
N
)
W�
:
;
<=
>?
@=
A
?
��
��


�#
0�
 


0�


��
"
�
$
!
��


�
��
��
D
0

!

�
�$
�
��
��


��
0�

"
�!
��"
��
�


�5


�

��
5�
#


�
D
�
0��
��


0�
�
��
��
D
���
"
�
�

"
�
��
�#
�


��
�"
�

�

��
��


�

�9
�'
0�
 


0�
��
$
D
�
�
��

8

D
�
��
�


��
"
#
�$


"


#


��
X�
�"
�
��


�
�C
�
	
��
E�
��
��


��
I
H
�
�4
�$
�
�


��
0!
��
�#
�


��
��


"
��
�


�I
Y
Z
�$


�1
��
�
$
�"
#
��"
��
��
�
�
�
�

"
�
�

 
�
�

��
�


�H
�
�$


�1
��
�


��
�

D


�

�

�
�

LD


"
��
�
"
�5
��
$
��
�
"
��


��
��
"
98

K
�
��
�
"
�


�"




��
��
�


��
$
�
�


��
�

LD


"
��
�
"
��
6


�5
�"
�
�

�"
�
�

 
0

�#


D
� 


�6




"
��
�


�5


��
0!
��
�
��
�

��
��


��"
�
�
��
�!
�

"
�
��
�


�$
�
��
0!
��


D
��
�$


"
�
5

��
�
��
"
#
��"
�
�
��
�!
7�
$
�
��
�"
�
�

 
0!
��
�


��


�

��"
8

��


��
"
��

�
��
�

�

��
�6
�


�

��
�


�$


"
�
5

��
�
��
"
#
��
	
��
��
��
�"




��
Y
[
�6
�
�0

��
�


��


��
��


�
��
	
��
��
��
��
0�
�

��
��
�H
H
9�
'
��
6
��
��
��
D


��
��

�
��


�

�0

�
��
�
��"
50

���
"
��
��
D


��
��

��
�6
���
��
�
�

�#
�
�
�
�
8

�"
50

���
"
�

0�




�
!�
 


�1
� 


0�
6
��
�


��


�


�

0��


�

��


X�
��
\
��


�#


��
 
�
��
6
���
��
�
�

��


��
��


��
�"
50

���
"
��
��0
0��
��
�1
��"
��
�


�[
B]
\
��


"
#


9

-̂
)
P.
+
U*
_
+
)̀
a
*+
)
R
*̂
.-
R
VP
*b
+
.̀
-
Pa
W�
�
��
 
 
�
�"
��


��
��


�
��"
50

���
"
�1


D
��
��


��


�
�5
�
��
�

�
��
"
��


�

��
�1


�
�4
��
"
��0
��
�


�5


�0�
�

��
5�
�
�0�
��
"
�&


00

!
�K


"
1
�

"
�
��


��
0�
�"
#
��
�
"
�

#
��
"
�5
�
��


�
8

�
"


�

!

��
�

��
��
�$
�
"
���
��
"
#
�5
�"


"
��


0�
�"
�
�
��
�!
��




0��
9�
�
�
��
�
�
�
��
F
;
<=
>?
@=
A
?
��
$


�1


��
�

LD


��
��
"


�$
�
�

��
9�
H
\
��


�

��
�1


� 


5�
�

�

��


�
��
�
��
�"
#
��
!�
0

��
�

��
�
�"




��
!



��


"
�
9�
K
�
�8

��


��
2

�

�

#


3�
��
�

��
�
$
 
�"


���
"
��
5�


��
�#
�


��
�

�

��
�

c

��
�
�!
��
�
�
�
0�
��


��
��


��
�"
50

���
"
�0�
"
#


��


"
�
�

�0�
6


��
�

�

��
�

c

��
�
�!
��
�
�
�
0�
� 


"
1�
��
�

��


��
D


��
��
�9

d
V)
+
)
e
V+
U*
b
+
.̀
-
Pa
W �
f
�


"
��
��


"
��
 
0!
� 


"
�#
"
�

�

�

#


�

LD


��


�
��
�
��
�
$


�
�

�

�$


�1
�"
#
�

�6
��


��


"
#


��
5�
D
�
�

"
��

0�
�
�
��
�
$


�
��
"
�


�"




��
��
5�"


"
��


0�
$


�1


��
��
5�


"
��


�D
�
"
�
8

6
���
��
�
��
�g


�
��
�
0

��0
��!
9�
�
"


��


!�
�

"
��"
50

���
"
�D
��
"
��
 


0�
6
�

LD


��


���
"
�
��


"
�0



�
��
�
�2
��
�1
B�
"
3�
$


�1


��
�

�
��"
�

��
�
��
�D
��
�

��"
��
�


�

"
�
��
5�
��


��


�

��
�1


��
!�
0

7�
��


�"


L�
��


!
��


8

�




�
0�"


��
�
#
#


��
�"
#
�

"
�
��


��
 


"
1
�$


!
� 


��"
��
��
�
 
0

��


"
�$




"
�2
��
�1
B�
55
3�
$


�1


��
�

�
��"
�

��
�
��
� 
�

�

�5
�
��
�$
D


��
9�
�"
��
�


�

�

"
��
��
"
$


"
��
��
��
���
�

�D


��


00!
��$
D
�
��


"
��
��
�1




D
8



�


G
�


�

�0
�G
�
��
��!
�5
�
��
�D


"
�
�"
#
�"




�
�
��
�
�

�
��
�
�"
�
��
 


�5
�
��


�
��"
��
��


00�
"
#
�2
#
�
�
�
�

��


��
��
"
�

� 


�
��


!3
�6
�
�0

�

0�
�
�$


�"
�

�"
�"
#
�D
��
D


��
�
��


��
�5�
�

���
"
�4
�"
�
��
�
"
0!
�

$
�
"
#
��
��
�
1
�
8



"
�
� 
�
"
�
��
 
�
��


0�
�
��




0�

��


��
�

"
�
��
��


��
�
��


��
�5�


��
9�

h
��
�
5�
��
i
��
j�
��
"
�

�
�$


"
��
�
��
1
�k
��
"


0!
���


0��


��
��


�



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
��
�
��
��
�
��
��
��
�
�

�
��


�
��
�
 �
!
�"
�#
�


$%
� �


$��


��
 �


�



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
��
�
��
��
�
��
��
��
�
�

�
��


�
��
�
 �
!
�"
�#
�


$%
� �


$��


��
 �


�

	
#
�
&
�
�
��
�
'
��
(



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
��
�
��
��
�
��
��
��
�
�

�
��


�
��
�
 �
!
�"
�#
�


$%
� �


$��


��
 �


�



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
��
�
��
��
�
��
��
��
�
�

�
��


�
��
�
��
 
�!
�"
�


#$
���


#��


��
��


�



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

	


��


��
�
�

��
�

�

��
�
�
�
 
!
"
 
#�
"
$
�
�
�
!
 
��
"

%&
'


(

�
��
�

'
)�
*
+,
,
-
.


�/
�*


��
+

0�
�1
*
*
2
3�
�
4�
�	
,
&
��
��
�
�
�1
2


��
35
�*
*
2
�	
�
&
��
�6


+�
1	
�
&
�3
5�
*
*
2
�7
/
/
�

/


�

�1
%&
�8
�9
�

'


35
�*
*
2
��
%:
�
�1
�
%:
�
35
�*
*
2
��
�/
�
�;
�

+'
��
<
�2


6
6


'
�1
�
�/
�
=

;
�

+'
35
�>
:
�	
,
�/


&
�9
*
%4
�
	
�9
+,
.


+�
?
��


��
�@�


'
�1
�
-
8�
	


��


��
�A
�(


'
�%
&
�,
-


35
�	
�
2
%�
�
8�
8�
�
B
�
���


�
�%
	
%�
1�
8�
8�
�
B
�
���


�3
5�
	
�
2
%�
C
,
�+
'
�

(4
�
8�
8�
%	
%�
1?


�8
�

(4
�
8�
8�
�
B
�
���


�3
5�
	
�
2
%=

�
-


�/
�&
/
�	


��


��
�
B
�
���


�
�%
	
%�
1�
-
8�
	


��


��
��
B
�
���


�3
5�
�
D
:
�9
+,
.


+�
�


��
�

+�
�


�,
�
��


�
�1
�


��
�

+�
�


�,
�
��


�3
5�
	
�
2
%�
7
2
C
%�
%	
%�
2
,
�

��




+�
�
��


�

�1
9
+,
.


+�
�




+�
�
��


�

35
��
D
:
�9
+,
.


+=

%&
@�


��
��
��
�
�

�1
9
+,
.


+�E
��
�

'
�%
&
@�


��
��
��
�
�

38

%	
:
�
�
�
7
�
�
�%
�
A
�
�
	
7
�
%�
�
8�
�
�


��&
@,
�-


��,
&
���
�&
,
��
�&
�

&
'


'
�@
,
��
'
��
��
�.
�
��,
&
�,
��
�
�

�.
0
�

&
0
�6


��
,
&
��&
�

&
0
�F�
��
�'
��
��,
&
��
�


�

��
�
��
�'
��
��
�.
�
��,
&
��
,
�
+'
�.


��
,
&
��


�0
��
,
�+,
�

+�
+

�
=

,
��
�

/
�
+

��,
&
8�
�
,
��
�


�&
��
��
��
�

&
'
���
�
�

@@
�+�


�

�
�-


0
��


�

�6
,
�
���
,
&
�
��&
�

&
'
�-


0
�

@@


��
��
�

&
�

��
�,
&
�
��&
��
�


�-


��


��
��
�,
&
��


��
�
�

&
'
��


+

�

'
��&
�

��
-


&
��
�'
�@@


�

&
��
��


&
�'


��
��
.


'
=

�&
��
�
��
��&
@,
�-


��,
&
8�
�
�
��
��&
@,
�-


��,
&
���
�,
.
�

�&


'
�@
�,
-
��
,
�
��


�
�.


+�

�

'
��
,
�.


��


+�

.
+

��


&
'
���
�
�

��
�
�

�0
�

&
'
��
,
-
6
+

�

&


��
�

�

�&
,
��
/
�


�

&
�



'
8�
%&
@,
�-


��,
&
�'
,


�
�&
,
�=

�,
&
��
���
�

�

��


�,
-
-


&
'


��,
&
�,
@�


&
0
��&
�

��
-


&
��
��
�

�

/
0�
���
�&
,
��
�&
�

&
'


'
�

�
��&
�

��
-


&
��


'
��
�

�

&
'
�'
,


�
�&
,
��
�

�

��&
�,
�

��
,
�
&
��


++
��
�


��
��
��
-
�
�

&
�

�
�,
@�




��
��&
�

��
,
�8
=

�
6
�&
�,
&
��


&
'
�@
,
�

�

��
��
'
��
��
��


'
�

�

��
�
,
�

�,
@�
��


�

�
��
,
��
�'
,
�&
,
��
&


�

��


��
+0
��


@+

��
��
�


��
�

�
��
,
@�
�
,
��
�


�&
��
��
��
�

&
'
�

�

��
�
.
F

�
��
�,
��
�


&
/


��
���
,
�
��
&
,
���


8

�
�
��
��


6
,
��
���
�6
�,
��
'


'
�@
,
��
�&
@,
�-


��,
&


+�
6
�
�6
,
�

�
�,
&
+0
�

&
'
���
�&
,
��
�&
�

&
'


'
��
,
�.


��


&
'
��
�
,
�
+'
�&
,
��
.


��
,
&
��
��


'
�

��
�

&
�,
@@


��
��
,
+��
��

��,
&
�,
��
�

�,
-
-


&
'


��,
&
��
���
��


�6


��
��
,
=



&
0
��
�

&
�

��
�,
&
�

&
'
��
�
,
�
+'
�&
,
��
.


��
�



�

'
�

�
�+

/


+�


'
��
�

��
�&
�

��
-


&
��


'
��
�

�,
��
�

(
�

'
��
�

8�
�


��
6
�

&
��
��
�
,
�
+'
�&
,
��
�

+0
��
6
,
&
��
�
��
��&
@,
�-


��,
&
�

�
�

��
�
.
��
���
�

�@
,
��
,
.
�

�&
�&
/
=

�6


��
@��
�+

/


+�,
��
�

(�


'
��
�

�@
�,
-
��
�


��
�,
�
&
�6
�,
@

��
�,
&


+�+


/


+�,
��
�

(�


'
��
�,
��
8

:


��
�6


�@
,
�-


&
�

���
�&
,
�/
�


�

&
�



�,
@�
@�
��
�

��


��
+��
8�
:


�@
,
�-


&
�

��


��
�&
�
�

&
'
��
�


�6
��
&
��
6


+�
�

+�


�,
@�


&
��&
�

��
-


&
��
�
�++
�@
+�
��
�


�

8�
:


�@
,
�-


&
�

��


��
�&
�
��
,
&
�

�&


'
��


�

�&
�

�

=

��
.
F

��
��
,
��


��
��
,
&
�.
0
��
,
��
�


�&
��
��
��
8�
2
,
-
6


�

���


��&
'
��


�
��
�
,
�
&
�

�

�6
�,
��
'


'
�

�
�

&
��&
'
��


��,
&
�,
@�
��


�6


�@
,
�-


&
�

�,
@�


�6


��
��
�
+

��
�

/
-


&
��
,
@�
��


��


6
��

+�
-


��


��
�

&
'
G,
�=



+�

�&


���


��
��


�

/
�

�
��&
�/


&


�

+8
�%
&
'


(
�6


�@
,
�-


&
�


��


��
�&
�
�'
,
�&
,
��
�

@+

��
�

&
0
�-


&


/


-


&
��
@



��
��
�

&
�

��
�,
&
��
,
��
�
�,
��


(6


&
�

�8
�%
��
��
�&
,
��
6
,
��
�.
+

��
,
��&
�

��
�'
��


��
+0
��&
�

&
0
=

�&
'


(8
�A
,
��


'
'
���
,
&


+��
&
@,
�-


��,
&
�,
&
�@




��
�6
+



�

��


@

��
�,
�:


��
��


�,
@�
��


�A
,
�-
�7
?
H
�,
��
�,
&
��
+��


��
,
��
�


�&
��
��
��
��


6
�

�

&
�

���


8

�
,
��
�


�&
��
��
��
�7
��


��
	


&


/


-


&
��
��
��
,
-
6
,
�

'
�,
@�
�
,
��
�


�&
��
��
��
�%
&
�

��
-


&
��
��
%&
�8
��
,
��
�


�&
��
��
��
�9
+,
.


+�
%&
�

��
-


&
��
�E
�-
��

'
��
�
,
��
�


�&
��
��
��
�A
�
&
'
�	


&


/


��
�1
%�


+

&
'
3=

E
�-
��

'
��
�
,
��
�


�&
��
��
��
�9
+,
.


+�
%&
�

��
-


&
��
�>


6


&
��
I
8I
��
�
�
�9
+,
.


+�
7
'
��
�,
��
��
%&
�8
��
J
�
��
,
�
��
�2


6
��

+�
7
'
��
�,
��
��
E
E
2
��
*


+�


'


�

�7
'
��
�,
��
�E
E
2
��
�
,
��
�


�&
��
��
��
�7
��


�=

	


&


/


-


&
��
7
�
��
�

+�

�:
�0
�E
�'
��


&
'
��&
�

��
-


&
��
6


��
,
&
&


+�,
@�
�
�


��
,
��
�


�&
��
��
��
�2
,
-
6


&
0�
,
@�
�
,
&
/
�I
,
&
/
�E
�-
��

'
�

&
'
��
�


��
,
��
�


�&
��
��
�
��
2
,
-
6


&
08

K
��
�
�
�
��
,
��
�


�&
��
��
��
�2
,
�6
,
�

��,
&
8�
�




'
��
@@
��


)�
J
�
��
,
�
��
�E


��


++

��
��




��
�2
�
��


/
,
��
%++
�&
,
��
�L
�
L
�
�
��
8�
87
8

I
�
;
�?
�
H
�
E
�
:
	
�
�
�
�

M
��
,
@�
��
N
��
O�
�%
&
�


��
-


&
��
�
��
�
�D
�7
&


+0
���


+��


��
��


�



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
�
��
�
��
��
�
��
��
��
�
�


�
��


�
��
�
��
 �
!
�"
�


#$
���


#��


��
��


�

%


�

&
�
�$
'�
(
)
*+
,-
.
/
0
1
-2
3
*-
)
4-
.
3
3
5

��
�

��
�


�
��
�
�

�

��
�
$

6
��


�

��
��
�


��
��

"
��
�
�
�
�7
8
��
�
9

�
�
:
��
&

	


� 


��
;


#�



%
"
<

�
�
:
��
&

=


�&
�
�

�
�



	
�
�
��

�
�
�




	
�
�
��
�

>




�

��
�<


�


�
�



>




�

�
�
�




>




��

?
�
�
�

>




��

�


�

>




��

��
�

9
���
�

��
�<


�


��
�

9
���
�

<


�


@
A
B
-B
+
5
*3
C-
(
C/
5
*

D
EF
G
F
EG
H
I
EJ
K
F
L
J
J
MJ
J

L
ML
N

H
ML
D

H
ML
D

K
MF
N

O
MI
I

F
MH
G

N
ML
H

F
ML
F
J
O
PG
J
PL
O
O
O

Q
R
S
TU
V
WXY
ZT
[
\
]
Ŷ
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Ŷ
_̀
ab

c
df
t

i
de
h

i
de
h

k
dc
f

c
h
di
c

j
di
h

s
t
dc
l
c
l
mh
c
ml
k
c
f

n
oY
\
pp
TR
\
qr
a]

sk
di
f

sc
dj
e

sc
dj
e

k
dk
l

sc
dh
i

sc
dk
l

s
sk
dg
e
c
l
mh
c
ml
k
c
f

@
A
B
-|
1
0
-u
v
/
w*
x

L
J
D
EG
H
N
EI
L
N

G
MF
H

yJ
MG
O

G
MG
F

G
MG
F

yH
MK
G

L
I
MF
F

K
MN
L

I
ML
H

H
MF
L
J
G
PG
L
PD
J
J
K

}
~
U
mz
}
�
T�
V
_
�
V
pX
q\

sk
dl
l

e
df
f

e
df
f

sf
dc
j

c
t
dk
l

t
dg
t

j
dt
i

i
dc
k
k
h
mh
c
ml
k
k
i

n
oY
\
pp
TR
\
qr
a]

sk
dc
j

sc
dc
t

sc
dc
t

k
df
e

sl
dl
i

sl
dc
j

sl
dj
l

sc
dh
g
k
h
mh
c
ml
k
k
i

�
,+
�
�
C)
�
�

O
O
EN
J
N
ED
D
N

G
MK
I

yJ
MG
O

G
MN
D

G
MN
D

yH
MJ
N

L
F
MN
L

N
MN
J

F
MN
L

N
MH
J
L
D
PG
L
PD
J
J
G

}
~
U
mz
}
�
T�
V
_
�
V
pX
q\

sk
dl
l

e
df
f

e
df
f

sf
dc
j

c
t
dk
l

t
dg
t

j
dt
i

j
dj
e
c
l
mh
c
ml
k
k
h

n
oY
\
pp
TR
\
qr
a]

sk
dc
j

sk
dj
e

sk
dj
e

c
dk
g

sk
dl
c

sk
dc
t

sk
dk
f

k
di
i
c
l
mh
c
ml
k
k
h

�
D
�
-@
)
,1
w0
�
5

D
EI
H
J
ED
O
J

J
MJ
O

yJ
MH
N

yL
L
MH
O

yL
L
MH
O

yD
D
MD
O

yF
MK
D

yL
I
MK
L

y
yD
O
MG
O
J
D
PJ
G
PD
J
L
F

}
~
U
mz
}
�
T�
V
_
�
V
pX
q\

sk
dl
l

e
df
f

e
df
f

sf
dc
j

c
t
dk
l

t
dg
t

s
j
df
i
k
l
mk
h
ml
k
c
j

n
oY
\
pp
TR
\
qr
a]

sk
dl
i

sc
i
dk
e

sc
i
dk
e

sc
j
dc
l

sl
f
di
f

sl
e
df
g

s
sh
i
dg
e
k
l
mk
h
ml
k
c
j

@
A
B
-�
,)
�
+
,-
u
v
/
w*
x

F
K
G
EF
D
J
EF
D
N

D
F
MO
J

L
ML
N

K
MI
L

K
MI
L

y
y

y
y

K
MI
L
L
D
PG
L
PD
J
D
D

Q
R
S
T�
r
pq
V
_
T�
WV
�̀
WTn
{
r
XqZ
T�
]
�
\
o

c
di
t

j
dl
g

j
dl
g

s
s

s
s

j
dl
g
c
l
mh
c
ml
k
l
l

n
oY
\
pp
TR
\
qr
a]

sk
df
k

sk
dj
t

sk
dj
t

s
s

s
s

sk
dj
t
c
l
mh
c
ml
k
l
l

�
�
-u
�
@
u
|

L
G
I
EJ
N
O
EK
G
F

H
MO
H

L
MD
N

I
MI
N

I
MI
N

D
MN
D

L
G
ML
L

F
MG
G

y
F
MF
H
L
D
PG
L
PD
J
L
I

S
}
�
�T
�
V
aW
�
T�
�

l
de
t

j
di
k

j
di
k

k
dj
e

c
e
de
i

g
dh
g

s
t
dg
e
c
l
mh
c
ml
k
c
f

n
oY
\
pp
TR
\
qr
a]

sc
dl
k

sl
dk
l

sl
dk
l

l
dk
t

sc
dh
f

sl
dk
i

s
sc
dl
k
c
l
mh
c
ml
k
c
f

�
,+
�
�
C)
�
�
-�
,)
�
+
,-
�
,�
�
+
-�
1
�
+
0
*+

L
D
J
EH
K
I
ED
H
D

H
MH
J

G
MK
K

O
ML
F

O
ML
F

I
MN
J

y
y

y
I
MF
I
J
I
PD
I
PD
J
D
L

S
}
�
�T
�
�
�
�T
�
�

l
de
j

j
dc
t

j
dc
t

k
dl
g

s
s

s
h
dk
h
k
f
ml
f
ml
k
l
c

n
oY
\
pp
TR
\
qr
a]

c
dc
g

c
dg
g

c
dg
g

f
df
c

s
s

s
l
dj
l
k
f
ml
f
ml
k
l
c

�
,+
�
�
C)
�
�
-B
�
|
�-
�
�
+
,,
-|
+
�

H
F
EI
O
N
EG
O
G

L
MF
H

yG
MD
N

H
MD
I

H
MD
I

yL
MD
L

y
y

y
yJ
MF
H
J
I
PL
O
PD
J
D
L

S
}
T�
W�
T}
_̀
WWT
�̀
�
T�
\
qT
�]
�
\
o

sh
dc
f

e
dc
j

e
dc
j

sc
dt
c

s
s

s
sc
dk
i
k
f
mc
g
ml
k
l
c

n
oY
\
pp
TR
\
qr
a]

sk
dc
h

k
dk
t

k
dk
t

k
di
c

s
s

s
k
dh
l
k
f
mc
g
ml
k
l
c

�
,+
�
�
C)
�
�
-B
�
|
�-
�
)
C,
1
-�
+
5
5
w�
3

L
D
N
EO
K
K
EF
G
G

H
MF
L

D
MI
D

F
MF
J

F
MF
J

L
ML
I

y
y

y
K
MH
K
J
I
PL
D
PD
J
D
L

S
}
�
�T
�
V
aW
�
T�
�

l
de
t

j
di
k

j
di
k

k
dj
e

s
s

s
i
dk
j
k
f
mc
l
ml
k
l
c

n
oY
\
pp
TR
\
qr
a]

k
dk
e

k
dc
k

k
dc
k

k
de
k

s
s

s
k
dh
g
k
f
mc
l
ml
k
l
c

�
,)
�
+
,-
�
,�
�
+

I
J
EG
H
J
EG
I
H

L
MN
H

yD
MN
O

I
ML
F

I
ML
F

yJ
MJ
J

y
y

y
yJ
MD
H
J
G
PJ
O
PD
J
D
D

S
}
T�
W�
T}
_̀
WWT
�̀
�
T�
\
qT
�]
�
\
o

sh
dc
f

e
dc
j

e
dc
j

sc
dt
c

s
s

s
sk
dk
h
k
h
mk
g
ml
k
l
l

n
oY
\
pp
TR
\
qr
a]

k
dl
i

c
dk
k

c
dk
k

c
dt
c

s
s

s
sk
dl
c
k
h
mk
g
ml
k
l
l



�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
	
�	


��


��
�
��
��

	


��
�
��
�
��
�
�
�
�

�
�
��
�
��
��
�
��
��
��
�
�


�
��


�
��
�
��
 �
!
�"
�


#$
���


#��


��
��


�

%


�

&
�
�$
'�
(
)
*+
,-
.
/
0
1
-2
3
*-
)
4-
.
3
3
5

6
��


�

��
��
�


��
��

"
��
�
�
�
�7
8
��
�
9

�
�
:
��
&

	


� 


��
;


#�



%
"
<

�
�
:
��
&

=


�&
�
�

�
�



	
�
�
��

�
�
�




	
�
�
��
�

>




�

��
�<


�


�
�



>




�

�
�
�




>




��

?
�
�
�

>




��

�


�

>




��

��
�

9
���
�

��
�<


�


��
�

9
���
�

<


�


@
+
A+
*B
)
0
-C
0
*3
A0
+
*D
)
0
+
,-
E
F
/
D*
G

H
I
JK
L
L
JM
L
H

N
OP
L

Q
OR
M

I
OR
P

I
OR
P

I
OR
R

S
S

S
K
OK
K
Q
L
TN
M
TN
Q
N
K

U
V
W
XY
Z
[
\
Z
Y]̂

_̀
a
b

à
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fì
h
i

ì
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fì
d
h

ì
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fì
g
g

_̀
i
a

c̀
_
d

_̀
t
d

f
_̀
e
_
_
g
jc
_
jg
i
_
h

�
+
5
B
-+
0
1
-�
+
5
B
-E
F
/
D�
+
,3
0
*5

M
M
JR
N
|
JH
R
K

R
ON
R

Q
OR
I

K
OQ
|

K
OQ
|

P
OQ
|

N
OK
M

K
OP
Q

N
ON
R

P
OR
P
Q
R
TR
K
TN
Q
Q
|

c
U
YW
[̂
Y�
�
s
�m
rn
Y[
ll
m
�
p�
s
lm
Yo
�
pm

ì
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fì
i
h

fì
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è

_̂
e
e
_
b
fb
]
fc
_
_
e

g
hi
Z
jj
Vk
Z
lm
n[

a_̂
o
d

a_̂
c
d

a_̂
c
d

_̂
b
b

ĉ̀
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ĉ
]̀

]
c
fb
]
fc
_
c
c

�0
4E
+
5
*E
/
r
*/
E3

N
S
J
IN
L
M
Is
N
J

P
K
OS
K

N
OM
K

S
Os
K

S
Os
K

N
L
OJ
J

P
P
OS
G

P
P
OM
L

P
N
OM
L

P
S
OK
P
K
M
RL
K
RN
K
P
P

t
k
u
VX
[
�n
z
jl
nm
il
m
nZ
VX
[
\
Z
h

_̂
e
b

ĉ
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ê
}
e

ê
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ô
~
c

]
}̂
b
e

ĉ
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