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© ²®̄³µ

ÈÁ ¡·£ÅÅ  ¹£»½¡
°̄«̄ ±«° ±¦°§© ¦ ²±¬³©® ²§³
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~Ê� ÍÒ��
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§̄ ¨§°«̄° ¨©«°̄° ¨«® ±°̄ ¨§ ±̄® ¬ ²¦§³̄® ¦ ²©°³§
« ±° ²̄³©

¦ ¦ ²©°³Þ° ¬«ßÞ° ²®§³ß

�  ÜÝ £¤ Ý £¥Ý ¥£ Ý Ç£¹Ý
©̄ ¨¬°§̄ ¨«°§°° ¨® ¦°̄̄ ¨§ ¦ ²±«³©̄ ²§°³©
®® ± ²§³Þ̄ ¨ ¬¬ßÞ ²«³ßÞ«
©§ßÞ§ ²¯ ±³ß

à ¹ÀÁ ¹££¥Á ¹À ¹ºÝ £·¸ ¹»Å »ÀÆÜ£¥áÁ ·£Ü
± ¨̄® ± ¨¯ ±¦¬ ¨̄« ¨®̄°̄ ²¦©³ ¦ ²§³«

«§̄ ¬ ²©©³Þ̄ ¨°©°ßÞ°̄ ²¯ ¦³ß°°̄
§ ²¦«³

â £ÀãÅ  Ý »¥ÆÜ£¥áÁ ·£Ü
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«ßÞ ¬ ²«̄³ß

ÊÉ ËÑ�~ÊÏ ËÊ�ÏÒÏ ËÌ�ÉÒ� ËÉÏÉÌÑ Í���Ñ� Í�Ì�� Ë�ÉÉÒ Í~Ñ�ÎÏ ËÌÏÒÐÎÉ ÍÉ��ÐÎ� Ë�Ñ�ÐÎ� Í���Ð

� ÕÔ�� �×Ûç Ôè�è�ÓÔÕÖ� è�Ûé Óç èÔÓç� �Õ�ê� Õë
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Ã Ý̧ £¥
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� �n�l�� �m�n n�¡n� ¢ £¤ ¥¦
§§ ¨©ª«¬
§« ¨©¬
§® ¨§ª«¬
§® ¨°̄§¬
±© ²©ª³±́ ²±̄³§̄́¬
´ ²±«³µ§ ¨°«©¶¬
µ± ²«©³¶ª
«©¬
´ ²§®³

¢ £·¤ ¥̧£¤ ¥¦
« ¨±«̄« ¨±°®®́ ¨©̄®®© ¨ª§±±© ²©³±© ²´́³± ¨±±©° ²¯́³µ ¨«©ª¶µ± ²´́³¶̄
«©́ ²®³

¹ ¤ º¦»̧£¤ ¥¦
± ¨««± ¨®́́± ¨®®̄©́ ¨«ª±§ ²®©³±́ ²«³
ª±«« ²ª«³µ±
±±¶µ± ²«̄³¶§®̄
§ ²±ª³

¼ ½¾¿À ÁÂÀ ¦¥Ã¦º¤ ¥Á¤À ºÄ
¯ ¨±±ª̄ ¨±̄§ ¨ª̄® ¨ª̄®±© ²¯̄³±© ²¯̄³
ª±®§ ²§°³µ̄
«̄¶µ® ²«§³¶́
´ ²´́³

¼ ¦À Å£¤ ¥ÂÀ ¦¥Ã¦º¤ ¥Á¤À ºÄ
© ¨©°®©̄
© ¨«©ª© ¨««°®® ²©±³®̄ ²̄³«
§©§© ²±³µ©
®¶µ©« ²««³¶
ª«© ²°³

ÆÀ ·Á¥¿¿ £Ä¥º½·
© ¨§®±«°
© ¨§±© ¨°ª±±± ²««³± ²ª°³
°°ª°± ²§́³µ§
ª¶µª ²°³¶
«ªª ²©§³
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� �n�l�� �mnÏ�n�Ð�� ¡�n� ¢ £¤ ¥¦·½ÃÃ¿ Ñ£ÄÒ ¤ ¦¥£¤ »¥Ä¤
± ¨®°®± ¨®̄́©́ ¨§̄©́ ¨°§«±© ²§³±« ²°́³
ª® ²°́³µ̄
®°¶µ̄ ²°́³¶µª́
«¶µ© ²®±³¶

¢ £¤ ¥¦¤ ¦£Ä·»À ··À ºÄ£ÄÒÒÀ ·¤ ¦À¾ ½¤À ºÄ
©́ ¨©́«©́ ¨°§̄©© ¨®̄©© ¨®®° ²́³®° ²®³µ
§§«¶µ§ ²ª́³¶µ© ¨̄°¶µ©§ ²ªª³¶µ
±®¶µ́ ²®«³¶

¢ £·¤ ¥̧£¤ ¥¦Áº¿¿ ¥Á¤À ºÄ
©« ¨«́®©ª ¨±©±©ª ¨°©̄©ª ¨ª́̄©̄́ ²««³©́® ²°°³
«®±« ²©́³© ¨§́®® ²°°³µª
°̄¶µª ²°́³¶

¹ ¤ º¦»̧£¤ ¥¦Áº¿¿ ¥Á¤À ºÄ
« ¨±±§ ¨§«§° ¨®®°° ¨«́̄ ²±ª³± ²«°³µ
§«¶µ± ²®̄³¶µ© ¨§́́¶µª́ ²°̄³¶µ®§
®¶µ©§ ²§©³¶

¢ £·¤ ¥̧£¤ ¥¦¤ ¦¥£¤ »¥Ä¤
©® ¨®±©® ¨©§§ª© ¨«©ªª́ ¨©̄±®® ²°®³±© ²°̄³
«°§ ²°́³µ© ¨§́¶µ® ²§§³¶µ̄
±«¶µ« ²ª°³¶
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©§ ²©®³µ
ª́¶µ® ²«³¶µ
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ÙÀ ÅÀÒ ¥ÄÒà Ô¦£Ä¤À Ä¿À ¥½ºÂ ¤ £á¥·
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ȭ«÷ȭ÷õ±±÷õ�«�÷õ
«�÷�«�°� ø°̄®� ø�̄±� ø¬̄¬� ø¬¬�¬ ø«��¬ ø«��¬ ø«̄®¬ ø«®±¬ ø«®�¬ ø«®¬ ø«¬°¬ ø«¬�¬ ø«�¬ ø«�̄¬ ø««°¬ ø«««� ø±±�� ø±°¬� ø±�¬� ø±̄� ø±®� ø±� ø±¬� ø±�¬� ø±��� ø±«�� ø°°±� ø°��� ø°̄®� ø°®�� ø°¬±� ø°�̄� ø°��

¡ªª ãª�©̈ ã¡�©̈ ã§�©̈ ã§�©© ã¥�¦ª¥ ã¤�¥¦ ã¡�¢̈ ã¥�¢© ã¡�¢¡ ã¥�¢£ ã¡�¡̈ ã¥�¡̈ ã©�¡© ã¤�¡© ã�̈¢ª ã¢�¢ª ã§�¢¡ ã¡�¢¡ ã¦�¢¢ ã¡�¢¢ ã¦�¢£ ã¡�¢£ ã¦�¢¤ ã¢�¢¤ ã§�¢¥ ã£�¢¥ ã©�¢¦ ã¥�¢§ ã¡�¢§ ã�̈¢̈ ã¤�¢© ã¡�¢© ã�̈£ª ã¥�£¡ ã£�£¢ ãª�£¢ ã�̈££ ã¦�£¤ ã¥�£¥ ã£�

ü���� ��������� ����������� »¿�À½¿ÃåÁñÁ·ÂÆë��Ê
Æ£ªÊÆ§£ÊÆ¡¦ªÊÆ¢̈̈ÊÆ£
¤§ÊÆ£¦¡ÊÆ£§¢ÊÆ£©§ÊÆ£©
§ÊÆ¤¢£ÊÆ¤¢£ÊÆ¤¢§ÊÆ¤£¡
ÊÆ¤£¡ÊÆ¤£¡ÊÆ¤£¡ÊÆ¤£¡Ê
Æ¤£¡ÊÆ¤£¡ÊÆ¤£¡ÊÆ¤ª¡ÊÆ
£¦¥ÊÆ£¢§ÊÆ¢©¥ÊÆ¢¥¡ÊÆ¢
¤£ÊÆ¢£©ÊÆ¢£©ÊÆ¢£©ÊÆ¢
£©ÊÆ¢£©ÊÆ¢£¡ÊÆ¡̈£ÊÆ̈
§ÊÆ§¢ÊÆ¦¦ÊÆ¥©ÊÆ£¤
ÊÆ£¤ÊÆ̈Ê

»¿	Ã¿ñÁ¹ÀÁæ·
Æ¡̈ÊÆ¤¡ÊÆ̈¢ÊÆ¡¤¥ÊÆ¡
¦£ÊÆ¡§£ÊÆ¡̈¡ÊÆ¢ªªÊÆ¢ª
ªÊÆ¢£¦ÊÆ¢£¦ÊÆ¢¤ªÊÆ¢¤¤
ÊÆ¢¤¤ÊÆ¢¦£ÊÆ¢¦¤ÊÆ¢¦¦Ê
Æ¢¦§ÊÆ¢¦§ÊÆ¢©ªÊÆ¢§£ÊÆ
¢¥¤ÊÆ¢£¥ÊÆ¢¡̈ÊÆ¢£¥ÊÆ¢
¢¦ÊÆ¢¢¡ÊÆ¢ª¥ÊÆ¢ª¥ÊÆ¢
ª¢ÊÆ¢ª£ÊÆ¢ªªÊÆ¡̈¥ÊÆ¡¤
¤ÊÆ¡¥¤ÊÆ¡¥¥ÊÆ¡¥§ÊÆ¡¥̈
ÊÆ¡¥̈ÊÆ¡̈ªÊ

�·À¿Ã¿ÅÀæ·»¿	Ã¿ñÁ¹ÀÁæ·ä¿Å¿Ãå¿
ª¡£¦©
¡¢¡¦¢ª¢¤
¢££££̈¤£¤̈
¤¦¥̈¦£¦©§
¥§¡̈¦©ª©¥
¡ªª©¤¡ª©¡¡£¡
¡§¡¢¢¡¡£¡¢©¡
££¡£§¡¤¡¡¢©¡¤
¦¡¤©¡¥¢¡¥¦¡¤
¢

ô����ü���� ����������� �����������
õ�÷õ��¬÷õ�¬±÷õ��÷õ®
«�÷õ®��÷õ®¬�÷õ®��÷õ®�
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ȭ ø«��÷õ�«�÷õ���÷õ¬¬°÷õ
®��÷õ±«°÷õ®�÷��� ø�«°� ø�«̄� ø���� ø���� ø¬±�� ø«� ø¬°� ø��� ø�̄� ø��� ø«±� ø«°� ø¬�®� ø�°� ø�±� ø®¬¬� ø®�°� ø®±«� ø�̄¬� ø�̄�� ø�̄�� ø�̄�� ø«̄̄� ø�̄�� ø�̄� ø�̄«� ø�±±� ø�°«� ø�±�� ø�°®� ø�±°� ø�°±� ø�̄̄

��³���́��� Ú¹	ÁÀ¹ºÆÁ·ÁÀÁ¹º�Ã¿	º¹ñ¿ì¿·ÀÅÊ
Æ¦ Øª¡¢ÊÆ£¥ªÊÆ¥¥¢ÊÆ¡ Ø¢¦¢ÊÆ¡ Ø©̈¤ÊÆ¤¥£ÊÆ¢¢ªÊÆ¡§ªÊÆ¤
¢̈ÊªÆ§¦©ÊÆ¡¢ÊÆ§
§ÊÆ̈ªÊªÆ£§̈ÊÆ¡¤
ÊÆ£¢ÊÆ££ÊªÆ¤¤©Ê
Æ¡§ÊÆ£̈ÊÆ¤ªÊªÆ¥
££ÊÆ¢ªÊÆ¤¥ÊÆ¤§Ê
ªÆ¦££ÊÆ¢¤ÊÆ¥£ÊÆ¥¦
ÊªÆ§¥¢ÊÆ¢̈ÊÆ¦£Ê
Æ¦§ÊªÆ̈©£Ê

ÿ¿ÀÚ¹ÅÉðºæ

Æ¦ Øª¡¢ÊÆ¤¥§ÊÆ§£ªÊÆ¡ Ø¦ªªÊÆ¢ Ø¥¡¡ÊÆ¡ Ø£¦¡ÊÆ¦§¢Ê§§¦̈¡¡ Ø¡ª¦©¥̈¡ Ø¦©©¢ Ø£¢ª¢ Ø£¦ª¢ Ø¤£̈¢ Øª££¢ Ø¤ª¡¢ Ø£̈¡¢ Ø£§¥¢ Ø¤ª̈¡ Ø©¢¦¢ Ø¤¡¡¢ Ø¤¤¢¢ Ø¤©£¢ Ø¥§̈¢ Øª¥§¢ Ø¥©£¢ Ø¥§¢¢ Ø¥̈ª¢ Ø¦¢¢¡ Ø©§£¢ Ø¥̈§¢ Ø¥¦¡¢ Ø¦¡¤¢ Ø§©©¢ Øª¢§¢ Ø§¦¢¢ Ø§¢¢¢ Ø§£¢¢ Ø§̈©¡ Ø§̈¢

Ú̧ì̧º¹ÀÁå¿Ú¹ÅÉðºæ

Æ¤¥§ÊÆ¡ Ø¡̈§ÊÆ¢ Ø§̈§ÊÆ¥ Ø¢©̈ÊÆ¦ Ø¦¥©ÊÆ§ Ø££¡ÊÆ§ Ø¢¥¤ÊÆ¦ Ø¥§£ÊÆ¥ Ø¤¦§ÊÆ¤ Ø¥ª©ÊÆ¢ Ø¡̈ªÊÆ¤©ªÊ¡ Ø§̈ª¤ Ø£ª̈¦ Ø£¤¡̈ Ø§¤¢¡¡ Ø¡¢£¡£ Ø¤©̈¡¥ Ø©ª¦¡§ Ø£̈¡¢ª Ø¢¤¢¢¢ Ø¦̈¤¢¥ Ø¡§§¢§ Ø§¥¥¢© Ø¡̈¡£¢ Ø¤ª¤£¤ Ø©§¦£§ Ø¥¥¦¤ª Ø¡§̈¤¢ Ø¡¥¡¤¤ Ø§£̈¤§ Ø¢©̈¤© Ø©¡¢¥¢ Ø§¡¡¥¤ Ø§£̈¥§ Ø¥ªª¦ª Ø¢¢£¦¢ Ø©¥¤¦¥ Ø§¤¤¦§ Ø¦¡¦

ëÃ¿Å¿·À�¹º̧¿
Æ¤¥¢ÊÆ§¡¤ÊÆ¡ Ø¥¥ªÊÆ¢ Ø¤ª§ÊÆ¡ Ø¢©¡ÊÆ¦£ªÊ§¢¦¢¥¡ Øªª¥̈¦¡¡ Ø¥¡¡¢ Øª¤£¢ Øª¥¥¢ Ø¡ª¡¡ Ø§££¢ Øª¢¦¡ Ø©̈§¡ Ø©¦¢¡ Ø©¦̈¡ Ø¥¥§¡ Ø©¢©¡ Ø©££¡ Ø©¥£¡ Ø©©̈¡ Ø¥§§¡ Ø©¦§¡ Ø©£¡¡ Ø©¡¦¡ Ø©¢§¡ Ø¤£¤¡ Ø¦̈¡¡ Ø¢̈£¡ Ø¤̈¡¡ Ø©¥ª¡ Ø£©̈¡ Ø¨̈¤¡ Ø£̈§¡ Ø¢̈¤¡ Ø¤̈£¡ Ø¢¢¤

»¿	Ã¿ñÁ¹ÀÁæ·ä¿Å¿Ãå¿ �Ú̧ì̧º¹ÀÁå¿
¡̈¥̈¡¤ª¢̈¥¤
¤̈¦¢¡̈ª¢¡ Øªª¢¡ Ø¢ª¢¡ Ø¡£¢¡ Ø¦¦£¡ Ø©ª¢¢ Ø¡¤¦¢ Ø¤ª¤¢ Ø¢̈©¢ Ø©¡¦£ Ø¡¦¥£ Ø¤£ª£ Ø§£¡£ Ø¥§¡¤ Ø¢§¦¤ Ø¥ª©¤ Ø§¤¢¥ Øªªª¤ Ø§ª¢¥ Ø¤¤¢¥ Ø¦£̈¥ Ø¤̈¡¦ Øª©¤¥ Ø¦¦¢¦ Ø¤§¥¦ Ø¦¤¦¦ Ø¢̈̈§ Øª¢̈¦ Ø¤£ª§ Ø£ª©§ Ø¤£¡§ Ø¥̈¦§ Ø¡̈ª§ Øª©§

ÿ¿Àëº¹·À�·½¿ÃåÁñ¿Æ¶ÅÅ¿ÀÅÊ
£££̈¤¤¢ Øª¢¤£ Ø¦̈£¤ Ø¡¥¤¤ Ø¢ªª¤ Ø¡̈©¤ Ø¤¡§¤ Ø¢¡§¤ Ø§¤©¤ Ø¥¢¥¤ Ø£¦¡¤ Ø¡©§£ Ø©¥£¤ Øª¦̈£ Ø¡̈̈£ Ø¥̈¤£ Ø£¥ª£ Øª̈££ Ø¢¤¢¢ Ø©̈¦¢ Ø§§ª¢ Ø¥§¥¢ Ø£¥§¢ Ø¦¥¤¢ Ø¤¤̈¢ Ø¢§¢¢ Ø¡¡¤¡ Ø©ª̈¢ Ø£¤ª¢ Ø¡¦¡¢ Øª¡¤¡ Ø¨̈¤¡ Ø§¤ª¢ Ø££̈¢ Ø¢¡¢¢ Ø¡¡̈¢ Øª¢¦¡ Ø¦̈̈¢ Ø¥̈¡

ä¿À̧Ã·æ·¼�̧ÁÀÄ
�£¢� �¢¡� �¡§� �¡¤� �¢¢� �¡¡�¦�¢¥�¢¦�£¦

�£̈�¥¥�¥̈�¦¢�
¥©�¦£�¦§�§¢�§̈
�§£�̈¡�̈©�©̈�
¡ª©�©̈�¡ª§�¡¡¥�¡¢¤
�¡£§�¡¡¡�¡¢¡�¡£ª�
¡¤¢�¡¦¡�¡¡©�¡¢¦�¡£¢
�¡£̈�¡¤©�¡ª§�

���������ý����õ�ý÷
®̄ ø°̄® �®̄�

��������²�����²�����õ�²²÷
± �«�

��µþ� ûõ�����÷
�� �«±

��� ��� �������µ õ²���� �ö úû��÷ �� ����� �

����� ��� ��������������

�� ��������� ���
��������� ²����ùõö úû��÷��� ��� ����́��� õ²����� �ö úû�ú��÷��� ��� �������µ õ²����� �ö úû��÷

�� ! "#$ %&##' (#& )* (+,&+! "$-.$ %,#
�� �� /���
�� � 01��� ���2�²²�ý����� ��́���²��� õö úû�ú��÷�����~������ �����µ²��� õö úû��÷ �� ������� ���� /��� ���' 33-$ %,4 &(5$ %,� &6(%.

789:;<= >??@;<= ABCDEF
������������ �����µ²��� õö úû��÷

������� õö �� ø«««÷G HIJKLM NO IPHLM QRM NJPKJSO IR KMT PUVWXYXZ [\ %- ]� %5 &+!̂*_�̂� (5 (



 

211-957 LANGFORD PARKWAY

VICTORIA, B.C. CANADA  V9B 0A5 

TEL. 250 381-9622

DEC ENGINEERING  

309-713 COLUMBIA STREET, 

NEW WESTMINSTER, B.C. CANADA  V3M 1B2 

TEL. 604 525-3341 

ENGINEERINGSUSTAINABILITY.COM 

COGSWELL DES FEASIBILITY STUDY  

DEC PROJECT#: D16-009 

PREPARED FOR: 

Halifax Water 

ATTN: Jeffrey Knapp 

SUBMITTED BY: 

Andrew Byrnes 

Project Manager, Alternative Energy 

DEC ENGINEERING 

T. 604 525-3341 ext. 116

E. Andrew.Byrnes@decmail.ca

Richard Marier 

Senior Engineer, Alternative Energy 

DEC ENGINEERING 

T. 604 525-3341 ext. 117

E. Richard.Marier@decmail.ca

JUN 16, 2016 



 
COGSWELL DES 

 
PAGE I

TABLE OF CONTENTS 
Executive Summary ..................................................................................................................................... v 

1.0 Introduction ......................................................................................................................................... 1 

2.0 Sewage Heat Exchange Technology Review ............................................................................ 1 

3.0 Load Analysis..................................................................................................................................... 4

4.0 DES Concept .................................................................................................................................... 11 

5.0 Capital and Energy Costs ............................................................................................................. 19 

6.0 Ownership Options & Regulatory Review .............................................................................. 25 

7.0 Business Case Analysis ............................................................................................................... 36 

8.0 Conclusions & Recommendations ............................................................................................ 48 

Appendix A:................................................................................................................................................. 50

Appendix B: .................................................................................................................................................. 51 

Appendix C: ................................................................................................................................................ 52 

Appendix D ................................................................................................................................................. 53 

 

 

 

  

 
160616 COGSWELL DES FINAL 

JUNE 16, 2016 
 



 
COGSWELL DES 

 
PAGE II

LIST OF FIGURES 
Figure 1: Cogswell DES Concept Service Area.......................................................................................... v

Figure 2: Total Cost Comparison by Year .................................................................................................. ix

Figure 3: In-pipe Sewage Heat Exchanger .................................................................................................. 1

Figure 4: Huber RoWin Heat Exchanger ...................................................................................................... 2

Figure 5: Saanich WWTF Heat Recovery Facility ...................................................................................... 3

Figure 6: Cogswell Redevelopment Buildings ........................................................................................... 5

Figure 7: Typical January Effluent Flow Profile (2011 Data) .................................................................. 10

Figure 8: Effluent tie-in and DES Energy Centre Concept ................................................................... 14

Figure 9: Cogswell DES Concept Map ....................................................................................................... 16

Figure 10: Total Cost Comparison by Year............................................................................................... 39

Figure 11: Unlevelized Rate Graph ............................................................................................................... 40

Figure 12: Levelized Rate Graph .................................................................................................................. 42

 

LIST OF TABLES 
Table 1: Effluent Heat Capacity ...................................................................................................................... vi

Table 2: Halifax Heating Energy Sources Comparison ......................................................................... vii

Table 3: Fuel Input Costs for DES and 3 BAUs ........................................................................................ vii

Table 4: Commodity Price Assumptions ................................................................................................... viii

Table 5: Total Capital Cost for DES and BAU ($’000s) ........................................................................ viii

Table 6: Expected Floor Areas of Blocks Serviced by DES .................................................................. 5

Table 7: Estimated Floor Areas of Potential Future DES Loads ........................................................... 6

Table 8: Peak and Annual Energy Demand Summary ............................................................................ 8

Table 9: Average Effluent Temperatures .................................................................................................... 9

Table 10: Effluent Heating Capacity at Various Temperatures ............................................................. 11

Table 11: Comparison of Ambient vs High Temperature DES ............................................................. 12

Table 12: Comparison of DES and BAU WSHP Systems ...................................................................... 18

Table 13: Halifax Heating Energy Sources Comparison ....................................................................... 19

Table 14: Halifax Cooling Energy Source Comparison ......................................................................... 20

Table 15: Commodity Price Assumptions ................................................................................................... 21

Table 16: Energy Centre Annual Energy Cost .......................................................................................... 21

Table 17: Building Mechanical Rooms Annual Energy Cost ................................................................ 22

Table 18: Customer HVAC System Annual Energy Cost ..................................................................... 22

Table 19: Total Annual Energy Cost ........................................................................................................... 23

Table 20: GHG Emissions Summary .......................................................................................................... 23

Table 21: Capital Costs Summary ................................................................................................................ 24

Table 22: Regulatory Requirements and Ownership ........................................................................... 36

Table 23: Financial Model Input Assumptions ......................................................................................... 37

Table 24: Total Costs - BAU .......................................................................................................................... 38

Table 25: Total Costs - DES .......................................................................................................................... 38

 
160616 COGSWELL DES FINAL 

JUNE 16, 2016 
 



COGSWELL DES PAGE III

Table 26: Levelized DES Rates ................................................................................................................... 42

Table 27: DES Utility Pro Forma ................................................................................................................... 44

Table 28: DES Utility Net Cashflow ............................................................................................................ 46

Table 29: Comparison of Customer HVAC System .............................................................................. 46

LIST OF ABBREVIATIONS 
COP:  Coefficient of Performance 

DES:  District Energy System 

DHW:  Domestic Hot Water 

DHS:  District Heating System 

DND:  Department of National Defense 

DPS:  Distribution Piping System 

ETS:  Energy Transfer Station 

EUI:  Energy use intensity 

HDPE:  High-density Polyethylene 

HRM:  Halifax Regional Municipality 

HVAC:  Heating Ventilation and Air Conditioning 

HW:  Halifax Water 

NPV:  Net Present Value  

PV:  Present Value 

ROE:  Return on Equity 

ROI:  Return on Investment 

UARB:  Utility and Review Board 

UV:  Ultraviolet 

WACC: Weighted Average Cost of Capital 

WWTF: Waste Water Treatment Facility 

LIST OF REFERENCES 

Ekistics Planning and Design. Cogswell Transformed, April 2014. 

Province of Nova Scotia. Public Utilities Act. RS 1989 with amendments. 

Province of Nova Scotia. Municipal Government Act. 1998 c. 18, s. 1. 

Nova Scotia Utility and Review board. “Halifax Regional Municipality District Energy Systems.” 

Letter to Martin Ward, HRM. March 30, 2010.  

160616 COGSWELL DES FINAL 

JUNE 16, 2016 



 
COGSWELL DES 

 
PAGE IV

ACKNOWLEDGEMENTS 

Halifax Water would like to recognize the contributions of QUEST and the Nova Scotia 

Department of Energy for their contributions to the preparation of this report. 

 

 
Nova Scotia Department of Energy 

 

  

 
160616 COGSWELL DES FINAL 

JUNE 16, 2016 
 



 
COGSWELL DES 

 
PAGE V

EXECUTIVE SUMMARY 

This study has developed a concept design for a wastewater heat recovery based district 

energy system (DES) that recovers waste heat from the Halifax Wastewater Treatment Facility 

(WWTF) effluent stream and provides heating, cooling, and domestic hot water to six blocks 

of buildings in the Cogswell Redevelopment. 

A number of technologies exist for extracting thermal energy from wastewater—both 

untreated sewage and effluent from treatment plants. This report has presented technology 

options for effluent heat recovery and has selected plate frame heat exchangers as the most 

cost effective, space conservative, and energy efficient heat exchange technology. 

The proposed DES concept works by direct heat exchange between the effluent and 

ambient temperature water running through the DES piping. Ambient temperature water is 

piped to mechanical rooms in each building where heat pumps are used to extract heat from 

the water and provide high-grade thermal energy for building loads such as domestic hot 

water (DHW) pre-heating and make-up-air heating. Water source heat pumps in each 

residential or commercial unit provide space heating and cooling. In the winter, energy is 

transferred from the DES to the building water-source heat pump (WSHP) loop; in summer, 

excess energy from cooling is rejected to the DES from the WSHP loop through a heat 

exchanger.  

A group of six blocks (green circle) in the 

Cogswell Redevelopment plan were 

selected for connection to the DES and 

development of a business case. The six 

blocks were chosen because of their 

central location, high density, and close 

proximity to the WWTF. As the largest 

blocks proposed for development under 

the Cogswell plan, these blocks present 

the greatest opportunity for a positive 

business case. A plan showing the 

proposed blocks and DES concept is 

provided at right.  

The six identified buildings (blocks “A” 

through “E” and “S”) have a combined 

expected floor area of 162,000m2 which 

is assumed to be 8% retail, 15% office, and 

77% residential. Based on energy use intensities for Halifax, these buildings are expected to 

have a peak heating demand of 12 MW and a peak space cooling demand of 7.8MW. 

Figure 1: Cogswell DES Concept Service Area 

Scope of DES in 

Proof of Concept and 

Financial Analysis 
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The capacity of the WWTF effluent for heat exchange was assessed. The effluent 3-year 

average monthly temperature ranges from a low of 11.5°C in March to a high of 22.3°C in 

September. Minute by minute flow rate data was charted and a minimum night time dry-

weather effluent flow rate of 2,000 m3/h was observed. Average dry weather flow rates of 

3,500 m3/h were observed. The heat capacity of the effluent at various flow rates and 

temperatures is presented in Table 1. 

Table 1: Effluent Heat Capacity 

Effluent 

Temperature 

Heat Capacity @ Flow 

2,000 m3/h 3,500 m3/h 

14 °C 17 MW 31 MW 

12 °C 13 MW 22 MW 

10 °C 8 MW 14 MW 

8 °C 3 MW 6 MW 

 

The effluent heat capacity table shows, even with below average effluent temperature of 

10°C (a condition which typically occurs less than 5 days per year) and worst-case dry-

weather flow, the effluent still contains 8 MW of heating capacity, based on maintaining a 

minimum effluent temperature of 6.5°C. At the average January condition (12°C and 3,500 

m3/h) the effluent contains over 22 MW of heating capacity. Based on this analysis, it is 

expected that the WWTF effluent would be sufficient to meet the proposed Cogswell DES 

thermal energy needs over 99% of the year. Under the proposed concept, the mechanical 

room in each building would be provided with a natural gas boiler for peaking and backup in 

order to meet the customer heating loads if the DES energy is not available. 

A comparison of DES to other typical heating sources was provided. Table 2 shows that DES 

can provide a unit of heat with significantly lower fuel inputs and GHG emissions than other 

heating options. 
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Table 2: Halifax Heating Energy Sources Comparison 
 Electric 

Baseboard 

Air Source 

Heat Pump 

Gas Hydronic 

Heating 

Oil Hydronic 

Heating 
DES Heating 

Space Heating 1 MWh 

Fuel Source Electricity Electricity Natural Gas Heating Oil Electricity/DES 

Efficiency 100% 240% 85% 80% 420% 

Fuel Use 1.00 MWh 

electricity 

0.42 MWh 

electricity 

1.18 MWh Nat. 

Gas 

1.25 MWh Oil 0.24 MWh 

(electricity) 

0.76 MWh (DES)

Fuel Rate 

($/MWh) 

$149.54 $149.54 $50.40 $69.70 $149.54 

(electricity) 

Fuel Cost 

($/MWh 

delivered heat) 

$149.54 $62.81 $59.47 $87.13 $35.60 

Fuel GHG 

Intensity 

(tCO2e/MWh) 

0.652 0.652 0.180 0.250 0.652 (electricity) 

0.013 (DES) 

GHG Emissions 

(tCO2e/MWh 

delivered heat) 

0.652 0.274 0.212 0.313 0.166 

 

Capital and operating costs of the DES concept were compared against three possible 

“business-as-usual” (BAU) systems for the six blocks. The BAU options considered were:  

Electric heat 

Water-source heat pump (WSHP) with natural gas heat 

WSHP with oil heat 

 

The fuel costs of the three BAU cases were compared to the fuel costs of the DES option 

and are presented in Table 3. 

Table 3: Fuel Input Costs for DES and 3 BAUs 

Location   
BAU 1 – 

Electric 

BAU 2 – 

Nat. Gas 

BAU 3 -  

Oil 
DES 

Energy Centre  - - - $ 44,000 

Bld. Mechanical Rooms $ 640,000 $1,098,000 $1,495,000 $ 274,000 

Customer HVAC System $2,039,000 $ 579,000 $ 579,000 $ 601,000 

Total  $2,679,000 $1,677,000 $2,074,000 $919,000 
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The DES option is shown to have significantly lower fuel use and fuel cost among the three 

options based on 2016 energy rates—nearly 50% lower energy cost than the lowest cost 

BAU option (natural gas boilers).  

The fuel costs for the DES and BAU options are based on three year average natural gas and 

heating oil prices in Halifax and current Nova Scotia Power electricity prices as detailed in 

Table 4. 

Table 4: Commodity Price Assumptions

Commodity Rate 

Electricity, Rate 2, Domestic $149.54 /MWh 

Electricity, Rate 11, General (blended rate) $121.00 /MWh 

Natural Gas, Rate Class 1 (DES) $22.60 /GJ plus $22 /month 

Natural Gas, Rate Class 2 (BAU) $14.00 /GJ plus $563 /month 

#2 Heating Oil $0.75 /L 

 

Class D capital cost estimates for the DES Concept are presented in Table 5 and compared 

to the cost of an equivalently sized BAU system (natural gas boilers) for the six Cogswell 

blocks. Capital costs presented include soft costs but exclude HST and contingency. 

Table 5: Total Capital Cost for DES and BAU ($’000s) 

Systems / Components   DES BAU 2 

1. ENERGY CENTRE $ 3,955 - 

2. DISTRIBUTION PIPING SYSTEM $ 1,326 - 

3. ENERGY TRANSFER STATIONS IN (6) BLOCKS $ 762 - 

4. BUILDING MECHANICAL ROOMS IN (6) BLOCKS $ 5,956 $ 5,489 

5. CUSTOMER BUILDING HVAC SYSTEM $ 27,763 $ 27,207 

TOTALS   $ 39,762 $ 32,696 

 

The DES option has a capital cost premium of $7.1 million over the natural gas boiler BAU 

scenario. The majority of this capital cost premium is due to the cost of the energy centre, 

distribution piping system (DPS), and energy transfer stations (ETSs) for the 6 Cogswell 

blocks. The estimated cost of the customer heating ventilation and air conditioning (HVAC) 

systems is similar under both DES and BAU options. 

A 20 year financial analysis for the proposed DES concept has been created. It is assumed, 

initially, that the DES including the energy centre, distribution piping system, and building 

mechanical rooms in the six blocks would be owned and operated by Halifax Water as a 

regulated thermal energy utility. The utility sells thermal energy to the customer at a set rate 

($/kWh).  
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The total cost of owning and operating the DES was compared to the total cost of owning 

and operating an equivalent BAU system (gas boiler and cooling tower) for the six Cogswell 

buildings over 20 years. The present value of the total costs of the DES is $19.8M which is 

less expensive than the present value of total cost of the BAU at $23.2M. The annual total 

costs for the first 20 years of the project are presented in Figure 2 for both DES and BAU. 

Figure 2: Total Cost Comparison by Year 

 

 

This demonstrates that, over the course of a 20 year analysis, the DES can be delivered 

more cost effectively than the BAU while also creating a valuable non-tax based, revenue-

generating asset and also lowering GHG emissions of the community. An initial DES thermal 

energy rate set at $0.079/kWh of thermal energy would cover the DES utility costs and also 

be lower than the total cost per kWh for an equivalent BAU system at $0.092/kWh. 

At these rates and based on initial assumptions, the DES utility could be created with a 

positive net present value (NPV) of $2.28M and in internal rate of return (IRR) of 5.7%. The 

financial modelling indicates that the utility would achieve positive cumulative cash flow in 

year 17 (5 years after the 6th Cogswell building is complete). 

This is a very positive business case for a renewable energy utility. The proposed DES 

concept could be delivered successfully at Cogswell and HW could create a thermal energy 

utility that provides renewable energy to customers at lower cost than the BAU system.  

The business case for the DES depends on developers connecting to the system. 

Connection to the DES should be made mandatory for buildings in the identified service area 

through use of restrictive covenants, developer agreements, or municipal by-laws put in 

place by Halifax Regional Municipality. Mandatory connection protects the business case for 

the utility and makes energy rates lower for all connected customers. 
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Cathie O’Toole
General Manager

History of Corporate Balanced Scorecard 
at Halifax Water

• Halifax Water started a Continuous Improvement Program in 1999

• In 2000, Halifax Water looked for methodology to measure

organizational performance that was meaningful

• In 2001 the Halifax Water Board approved a Corporate Balanced

Scorecard [CBS], and an Organizational Award Program on March

28, 2002

• CBS ensures all employees focused on strategic outcomes

• Critical success factors [CSFS] are developed in support of the

mission

• Organizational indicators [OIs] are used to measure performance

www.halifaxwater.ca 1
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The Mission & Vision of Halifax Water

www.halifaxwater.ca 2

• Halifax Water’s mission is to provide world class services 
for our customers and our environment; and the vision of 
how this will be accomplished is threefold:  

• We will provide our customers with high quality water, wastewater 
and stormwater service.

• Through the adoption of best practices, we will place the highest 
value on public health, customer service, fiscal responsibility, 
workplace safety and security, asset management, regulatory 
compliance and stewardship of the environment.

• We will fully engage employees through teamwork, innovation and 
professional development.

Critical Success Factors

• High Quality Drinking Water

• Service Excellence

• Responsible Financial Management

• Effective Asset Management

• Workplace Safety and Security

• Regulatory Compliance

• Environmental Stewardship

• Motivated and Satisfied Employees

www.halifaxwater.ca 3
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Organizational Indicators 

• Organizational Indicators (OI’s) are the measures of our 

performance within each CSF and provide the definition and detail 

to best understand them.  The OI’s are organizational, not individual 

measures.

• The OI’s provide both a detailed clarification of the CSF and allow a 

target or goal for performance to be established and tracked.

4www.halifaxwater.ca

Organizational Performance Award Program

• Based on a subset [12] of our strategic OI’s which are the most 

objective.

• Program pays for itself by meeting operating expense to revenue 

ratio target; ratio is reduced from approved budget to accommodate 

the award program potential.

• It is not a given; a threshold of 7.0 in scoring must be reached in a 

given year, and the gateway indicators must be met.

• To be eligible for the award, employees must work a minimum of 

nine months during the fiscal year [April 1st to March 31st]

5www.halifaxwater.ca
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CSF: High Quality Drinking Water

www.halifaxwater.ca 6

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

High Quality Drinking Water

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

76 80 65 80

Bacteriological tests - Percentage free from Total 
Coliform 

100% 99.9% 99.9% 99.9%

Customer satisfaction about water quality -
Percentage from customer survey 

84% 85% 89% 85%

CSF: Service Excellence

www.halifaxwater.ca 7

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Service Excellence

Customer satisfaction with service -
Percentage from customer survey   *Note 1

96% 95%*
96% 95%*

Water service outages - Number of 
connection hours/1000 customers *Note 2

3612.62 200 191.15 200

Wastewater service outages – Number of 
connection hours/1000 customers 

0.92 4 0.85 4

Average speed of answer – Percentage of 
calls answered within 20 seconds.  

71% 70% 60% 70%
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CSF: Responsible Financial Management  

• The operating expense/revenue ratio is a gateway indicator.  If it is not 

achieved, there is no organizational award paid out.

www.halifaxwater.ca 8

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Responsible Financial Management

Operating expense/revenue ratio percentage 

81.5% 82% 79% 83%

Annual cost per customer connection – Water 
$498 $543 $537 $543

Annual cost per customer connection –
Wastewater 

$724 $758 $741 $782

CSF: Effective Asset Management 

www.halifaxwater.ca 9

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Effective Asset Management

Water leakage control – target leakage 
allowance of 160 litres/service connection/day 
*Note 3

193 160-170 N/A 160-170

I&I reduction - Number of inspections to identify 
private property discharge of stormwater into the 
wastewater system   *Note 4

1316* 900 2365 1200

Peak flow reduction from wet weather 
management capital projects *Note 5

70 l/sec* 5-10 l/sec* N/A 5-10 l/sec* 

Percentage of time GIS and Cityworks are 
available 

100% 96-98% 99.99% 96-98%

Capital budget expenditures - Percentage of 
budget spend by end of fiscal year *Note 6

30.78% 70-80% 30% - 35% 70-80%

�

�
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CSF: Workplace Safety & Security 

www.halifaxwater.ca 10

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Workplace Safety and Security

Average score on internal safety audits 
94.5% 85-95% 96.7% 85-95%

NS Labour and Advanced Education 
compliance - # 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 

0.59 1.5-2.0 2.1 3.5

Safe driving - Number of traffic Accidents per 
1,000,000 km driven   (maximum of 5) 

5.5 4 3.36 4

Training - Number of employees trained or re-
certified before due date *Note 7

59%* 80-90% 70% 80-90%

Percentage of completed safety talks  
86% 80-90% 58% 80-90%

11www.halifaxwater.ca

CSF: Regulatory Compliance 

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Regulatory Compliance

Percentage of public health and 
environmental regulatory infractions resulting 
in a summary offense ticket *Note 8

0 0-2 0 0-2  

Percentage of WWTFs complying with NSE 
approval permits  (Project for 20/21 at end of 
February)

93% 95-100% 96% 95-100%

��
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CSF: Environmental Stewardship 

www.halifaxwater.ca 12

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Environmental Stewardship

Number of ICI properties inspected by 
Pollution Prevention each year *Note 9

356 500 235 250

Energy management kwh/m3 reduction 
associated with capital projects 

+8% 3% 7.76% 3%

Bio-solids residual handling - % of sludge 
meeting bio-solids concentration targets

98.6% 92-97% 98.5% 92-97%

CSF: Motivated and Satisfied Employees  

www.halifaxwater.ca 13

Organizational Indicators 2020/21
Results

2021/22
Target

2021/22
Projected 

Result

22/23 
Target

Motivated and Satisfied Employees

Number of arbitrations divided by total 
number of  grievances 

0 0 0 0

Percentage of jobs filled with internal 
candidates 

75% 80% 68% 80%

Employee satisfaction survey result   
B+ A B+ A

Average number of days absenteeism 7.54 <7 7.16 <7

��
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Based on a subset of 12 OIs which are the 
most objective:
Organizational Indicator Max. Score

Water Quality Master Plan Objectives 1.0

Customer Water Quality Survey Results 1.0

Customer Service Survey Results 1.0

Operating Expense/Revenue Ratio [Gateway Indicator] 1.0

Water Loss Control Reduction 1.0

Peak Flow Reduction (new) 1.0

Percentage of Time GIS and CityWorks are Operational 1.0

# of Lost Time Accidents per 100 Employees 1.0

# of Traffic Accidents per 1,000,000 km 1.0

Percentage of WWTFs Compliant with NS Environment Permits 1.0

Energy Management – Water & Wastewater 1.0

Biosolids Residual Handling 1.0

TOTAL MAXIMUM SCORE 12.0

www.halifaxwater.ca 14

Employees Organizational Award 

The highest possible score is 12.0 [1.0 for each OI]. If HRWC performs
well, then everyone should be rewarded as follows:

Total OI Score OP Award Amount

>11.0 $1,000

10.0 $900

9.0 $800

8.0 $700

7.0 $600

< 7.0 $0

These values will be pro-rated if a score falls between them.

Example: For the total OP Award score of 8.5, each employee will get
an organizational award of $750.

www.halifaxwater.ca 15
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Summary
• The track record of the CBS at Halifax Water has been very positive; 

it drives performance.  

• Staff obtains Board approval of the Organizational Award Program 

on an annual basis

• Organizational Award Program funding is available by meeting the 

Operating Expense to Revenue Ratio Target.

• The Organizational Award Program is not a given; the organization 

must score at least 7.0 to have an award, and the gateway indicators 

must be achieved

• Financial targets are based on the approved operating budget.

• CBS results must be submitted to Halifax Council as part of the 

annual Accountability Report. 

www.halifaxwater.ca 16
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Questions or 
Comments?
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Appendix AHalifax Regional Water Commission Employees' Pension Plan

Statement of changes in net assets available for benefits

For the twelve (12) month period ended December 31, 2021
Benchmark 100%

Actual Actual 

��������� ���������

2021 2020 2019

Budget Actual $ %

Revenue

Net investment income:

Total investment income $3,700,000 $3,657,805 ($42,195) (1%) $3,763,614 $3,644,079

Investment manager fees ($220,000) ($301,176) ($81,176) 37% ($194,968) ($202,574)

Increase (decrease) in the fair value of investment assets $5,100,000 $15,351,364 $10,251,364 201% $8,630,589 $10,642,209

$8,580,000 $18,707,992 $10,127,992 118% $12,199,235 $14,083,715

Contributions

Participants:

Current service (including Additional Voluntary Contribution's) $3,417,000 $3,368,443 ($48,557) (1%) $3,310,113 $3,463,328

Sponsors:

Current service $3,332,000 $3,278,465 ($53,535) (2%) $3,230,131 $2,972,138

$6,749,000 $6,646,908 ($102,092) (2%) $6,540,244 $6,435,466

Expenses

Benefit payments:

Benefit payments $4,866,000 $4,739,794 $126,206 3% $4,552,474 $4,226,855

Termination payments $500,000 $783,885 ($283,885) (57%) $677,237 $960,187

Death benefit payments $0 $63,848 ($63,848) n/a $0 $0

Administrative:

Actuarial & consulting fees $55,000 $40,459 $14,541 26% $42,143 $118,659

Audit & accounting fees $9,000 $9,874 ($874) (10%) $8,648 $8,530

Bank custodian fees $30,000 $27,576 $2,424 8% $30,479 $28,636

Insurance $9,000 $20,236 ($11,236) (125%) $9,636 $8,760

Miscellaneous $20,000 $17,631 $2,369 12% $16,724 $20,610

Professional fees $20,000 $43,529 ($23,529) (118%) $23,151 $23,261

Registration fees $3,000 $2,662 $338 11% $2,645 $2,500

Training (Trustees/ Administration/ Pension Committee) $2,000 $452 $1,548 77% $0

$5,514,000 $5,749,945 ($235,945) (4%) $5,363,136 $5,397,997

Increase in net assets available for benefits $9,815,000 $19,604,955 $9,789,955 100% $13,376,343 $15,121,184

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

Increase in net assets available for benefits $9,815,000 $19,604,955 $13,376,343 $15,121,184

Net assets available for benefits, end of period $164,771,156 $174,561,111 $154,956,156 $141,579,813

they are reported on the financial statements.

December 31, 2021

Variance

Actual versus Budget

Favourable (Unfavourable)

Expenses on this statement are reported on a cash basis. Comparative years are reported on an accrual basis as that is how
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I  -I
Halifax Water Board

March 24, 2022

A  B
Halifax Water

Notional Retirement Compensation Arrangement

Year

Opening 

Balance Contributions Interest Earned Withdrawals Closing Balance

2017 $0.00 $10,070.37 $7.79 $10,078.16
2018 $10,078.16 $10,149.62 $121.76 $20,349.53
2019 $20,349.53 $11,878.05 $310.44 $32,538.03
2020 $32,538.03 $15,508.59 $338.48 $48,385.10
2021 $48,385.10 $12,222.11 $408.94 ($9,447.68) $51,568.47

Annual Summary
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Halifax Water 
2021-22 Quality of Service
Key Highlights

Methodology:  320 telephone surveys with Halifax Residents 
(288 Water Customers, 199 Stormwater Customers, and 205 

Wastewater Customers); Data Collection: November 10 – 23, 2021
~316 telephone surveys with Halifax Water Customers; Data 

Collection: February 7 – 20, 2022

Unless otherwise noted percentages represent Halifax Water 
Customers. | *Asked of HRM residents (n=400). 

Program Awareness

Very/generally satisfied with Halifax Water staff’s… 

(Among those 
who have had a 

service interaction)

93% (vs. 97% in 2020) 92% (vs. 91% in 2020)

Service
Reliability

Politeness

87% (vs. 89% in 2020) 86% (vs. 86% in 2020) 86% (vs. 83% in 2020)

Accessibility
Ability to answer 
questions

Promptness

Very/generally satisfied
with Stormwater Services 

received from Halifax Water

(vs. 84% in 2020)

79%

(Among those who 
receive Stormwater 

Services)

Very/generally satisfied
with Wastewater Services 

received from Halifax Water

(vs. 91% in 2020)

93%

(Among those who 
receive Wastewater 

Services)

Most Preferred Method for Accessing 
Information Related to Halifax Water’s 
Programs and Services (Key Mentions)

Internet 
(general)

55%

(vs. 48% in 2020)

Halifax Water 
website

20%

(vs. 16% in 2020)

Aware of Halifax 
Water’s enhanced 
program to assist 
residential customers 
with replacing their 
lead water service lines*
(vs. 18% in 2020)

25%

Aware that Halifax 
Water has an 
emergency financial 
assistance program to 
help low income 
customers
(vs. 14% in 2020)

16%

Currently Using Customer 
Connect Portal

Yes 16%

No

77%

42%
Very/somewhat 

interested in 
managing their 
Halifax Water 

account online

Online Services Used 
on Customer Connect Portal

Managing your account 
information

87%

Tracking billing

84%

Monitoring your water 
consumption

57%
Would definitely/
probably sign up 

for paperless 
billing 

70%

Among Water Customers

Very/generally satisfied with 
Halifax Water’s overall 

service delivery

(vs. 96% in 2020)

96%

(Among those who 
receive Water 

Services)

Halifax Water 
Customers
(vs. 84% in 2020)

89%

~Rate quality of water received
in household as excellent/good

~Rate their water 
as very/generally 
safe

98%

(vs. 96% in 2020)

Customer 
Service Index

79.5
(vs. 77.9 in 2020)
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• Data was collected in two components, both involving random samples of residents.

• The customer service component was conducted via a random telephone survey with 400 adults in HRM aged 18+ years. Of these 288 
received water services, 168 received storm water services, and 201 received wastewater services from Halifax Water. Altogether, 320 
respondents received at least one of the above services.

• The water quality and safety assessment component was conducted with a random telephone survey of 435  adult HRM residents, of
which 316 received their water from Halifax Water.

• Data collection dates: 

• Customer Service: November 10 – November 23, 2021.

• Water Quality and Safety: February 7- February 20, 2022.

• Margin of error: (percentage points, 19 times out of 20)

➢ n=400 - + 4.9

➢ n=288 - + 5.8

➢ n=168 - + 7.6

➢ n=201 - + 6.9

➢ n=318/320 - + 5.5

• Current results are compared with tracking data from previous Halifax Urban Report surveys conducted from 2000 to 2021

• Results may not equal 100 percent due to rounding. 

Methodology
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The following provides highlights of Halifax Water’s commissioned research.

• A large majority of Halifax Water customers agree that the quality of the water they receive is excellent or good. Halifax Water customers are also more likely than those who source 

their water from a well to rate the quality of their water as excellent or good.

• Virtually all Halifax Water customers are confident that their water is safe, with results similar to well owners.

• Satisfaction with Halifax Water’s overall service delivery and products and services remains high, with the vast majority of customers satisfied. Moreover, satisfaction is also high when 

it comes to reliability of service, as well as with various aspects of the interactions with Halifax Water staff. 

• Satisfaction among stormwater and wastewater customers is also high, although satisfaction with stormwater services is comparatively less robust. 

• Awareness of the primary source of municipal tap water, as well as where waste water goes remains limited.

• Awareness of Halifax Water’s enhanced program to replace lead water service lines has increased modestly since last year, with one in four currently aware.  Among the approximately 

one-fifth self-identifying as being in the target segment (based on age of home and geography), interest in the program is moder ately strong. 

• Awareness of Halifax Water’s emergency financial assistance program for low income customers remains limited. 

• Halifax Water’s customers’ most preferred source of information about Halifax’s Water’s programs and services remains the Internet for a large segment of customers. Only one-fifth 

turn to Halifax Water’s website as a preferred source, suggesting an opportunity to further promote the website as a source o f information, rather than turning to a general internet 

search.

• One in six customers are using the Customer Connect Portal, with most using it to manage their account information or track their billing, with fewer using it to monitor their water 

consumption. 

• There is an opportunity to promote the portal, as among those not using it, few have received information about it. Indeed, a large majority of these customers are interested in it, 

with checking water consumption viewed as the primary benefit. 

• There is significant interest in paperless billing from Halifax Water, should it become available.  In fact, one-half of customers indicated they would definitely sign up for it, if it were 

to be available. A preference for a hard copy is the key contributor to reluctance to sign up. 

Highlights



Water Assessment
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Water Quality Assessment

A vast majority of Halifax Water customers indicate that the quality of 

the water they receive is excellent or good.

Nine in ten (89%) Halifax Water customers affirm that the quality of 

the water in their household is excellent or good, showing a slight 

increase from results observed last year.

One-half (49%) of Halifax Water customers state that the quality of 

their water is excellent, while nearly four in ten (38%) state that the 

quality of their water is good.
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Water Quality Assessment

Halifax Water customers are more likely to rate the quality of their 

water as excellent/good compared to those who source water from a 

well.

While both customers of Halifax Water and those who receive water 

from a well give high ratings to the quality of the water they receive, 

there is a nine percentage point difference in assessments of water 

quality, with Halifax Water customers being more likely to rate the 

quality of their water as higher.

Those aged 18-34 are less likely to give higher ratings for water quality, 

as are those with household incomes of $50,000 or less, and those 

who only have a high school education or less.
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Water Safety Assessment

Virtually all Halifax Water customers feel that their water is very or 

generally safe.

Positively, ninety-eight percent of Halifax Water customers state that 

their water is very or generally safe, showing results that are stable 

with those observed last year.

Two-thirds (64%) of Halifax Water customers rate their water as very 

safe, while one-third (34%) rate their water as generally safe. Results 

are similar to those with well water - two-thirds (63%) of well owners 

also rate their water as very safe, while three in ten (30%) well owners 

rate their water as generally safe. 

Those aged 18-34 are less likely to give higher ratings for water quality, 

as are those with household incomes of $50,000 or less, and those 

who only have a high school education or less.
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Water Services
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Customer Satisfaction

Satisfaction with Halifax Water’s produces and services remains very 

robust and on par with previous results.

Nine in ten (90%) customers report being very or generally satisfied

with the products and services received from Halifax Water, stable with 

last year’s results. Ratings of satisfaction are high across the regions 

and demographic subgroups. Overall satisfaction is robust across the 

population. (Table W5)

70%
Receive water 
services from

Halifax
Water
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Customer Satisfaction

Satisfaction with Halifax Water’s produces and services remains very 

robust and on par with previous results.

Satisfaction with Halifax Water’s overall delivery of service remains 

widespread and is relatively stable compared with previous findings. 

Specifically, 96 percent of residents offer a rating of very or generally 

satisfied, consistent with previous years. Satisfaction in this regard is 

widespread regionally and across the population. (Table W6a) 
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Customer Satisfaction

Satisfaction with various aspects of Halifax Water’s service remains robust and on par with the preceding year. 

More than nine in ten residents are satisfied with the reliability of Halifax Water’s service, as well as with the politeness of staff. Just under nine in ten are satisfied with 

staff accessibility, ability to answer questions, and promptness. (Tables W6b-f) 
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Customer Satisfaction

Halifax Water’s Customer Service Index reflects a strong customer experience.

Once again, this year, Narrative Research is pleased to present Halifax Water with a Customer Service Index 

(CSI).  To provide an overall assessment of Halifax Water’s service performance, the CSI this year was 

calculated based on customers’ ratings on seven service-focused questions, namely:

• Overall satisfaction with the Halifax Water (QW5); 

• Satisfaction with overall service delivery (QW6a);

• Satisfaction with accessibility of Halifax Water staff (QW6b);

• Satisfaction with promptness of Halifax Water in responding to questions (QW6c);

• Satisfaction with Halifax Water’s ability to answer questions (QW6d); 

• Satisfaction with the politeness of Halifax Water staff (QW6e); and

• Satisfaction with the reliability of Halifax Water (QW6f).

In calculating Index scores, ratings on these seven questions were averaged and transformed into a scale ranging from a low o f 0 to a high of 100. Thus, the maximum possible 

score on the CSI is 100, while the minimum is 0. Any question to which a customer who has had a service interaction with Hali fax Water did not respond was eliminated from the 

calculation, with the Index score for that customer being calculated on the remaining questions.  

The Customer Service Index stands at 79.5 this year, not appreciably different from the preceding year. Customers in Dartmout h and surrounding areas have a slightly lower 

Index score compared with others, in contrast to last year. 
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Primary Water Source

There continues to be uncertainty regarding Halifax area residents’ 

knowledge of the source of their municipal tap water. 

Approximately one-half of Halifax Water customers (53%, compared 

with 59% last year) cannot name the source of their tap water. 

The top mentions are Lake Major (18%) and Pockwock Lake (17%).

Across the population, younger customers, and those with annual 

household income of $100,000 or less are more likely than others to 

be unsure of the source of their tap water.  Regionally, Dartmouth area 

residents are most aware and are most likely to identify Lake Major 

(47%). (Table W9)



Stormwater Services
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Stormwater Services

Approximately, half of residents receive stormwater services from 

Halifax Water.

Again, this year, residents were asked if their household receives 

stormwater service from Halifax Water. One-half of residents reported 

receiving this service from Halifax Water (47% compared 50% last 

year), while three in ten residents indicated they did not. Similar to 

preceding years, two in ten residents were unsure in this regard (22%). 

The likelihood of confirming they receive their stormwater services 

from Halifax Water is higher among those with post secondary 

education completed and those with higher household incomes. This 

may be in part due to familiarity, especially in the case of household 

incomes, as those in lower income households are more inclined to 

say they do not know. (Table W40)

Receive Stormwater Service 
from Halifax Water

by Area

Dartmouth and area 
(n=98)

54%

Halifax City and area 
(n=147)

49%

County of Halifax 
(n=155)

42%

There are slight differences 

across areas. 
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Stormwater Services

Satisfaction with stormwater services remains strong and stable.

Among those who receive stormwater service from Halifax Water, a 

solid majority (79%) are either very or generally satisfied with the 

service. Results are similar to preceding years. 

Regionally, residents of Dartmouth area (85%) and Halifax are (84%), 

are more satisfied than those in the surrounding Halifax County area 

(70%). (Table W41)



Wastewater Services
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Wastewater Services

Approximately, half of residents receive wastewater services from 

Halifax Water.

Similar to last year, one-half of residents (49%) reported receiving this 

service from Halifax Water. Two in ten are not certain if they do. 

Residents in the County outside Halifax and Dartmouth areas are less 

inclined to report they receive wastewater service from Halifax Water.

(Table W49)

Receive Wastewater Service 
from Halifax Water

by Area

Dartmouth and area 
(n=98)

69%

Halifax City and area 
(n=147)

56%

County of Halifax 
(n=155)

31%
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Wastewater Services

Satisfaction with wastewater services remains high. 

More than nine in ten (93%) wastewater customers are either very or 

generally satisfied with the service. Satisfaction is robust across 

customers. (Table W50)
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Wastewater Services

Awareness of which body of water receives treated wastewater remains 

limited.

Residents who receive wastewater services from Halifax Water were 

asked which water body eventually receives the treated wastewater 

from their property. Similar to last year, just under one-half (45%) did 

not know or could not provide a definite response. One-third (36%) 

mentioned Halifax Harbour as the water body that receives the treated 

wastewater from their property. Eight percent of residents cited the 

ocean while the Bedford Basin was cited by five percent. (Table W51)



Lead Replacement 
Program
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Lead Replacement Program

Awareness of Halifax Water’s enhanced lead service line replacement 

program has increased since last year.

One-quarter of residents are aware of this program, up 7 percentage 

points from a year ago. The proportion of residents who are aware of 

this program is highest in the Dartmouth area (34%) and lowest in the 

surrounding County (19%) with Halifax area (25%) in the middle. 

Awareness increases with household income. (Table W33)
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Lead Replacement Program

Interest in the program among those in the target 

segment remains moderately strong. 

Residents with a home constructed prior to the 1960s 

within peninsular Halifax and a section of downtown 

Dartmouth (18%) were asked if they would be 

interested in using the lead service line replacement 

program. A large majority (63%) are interested, 

including 39 percent of residents who are very 

interested. Results are similar to a year ago, although 

the target area was more clearly defined this year. 

(Tables W34 and W35)

Have Home Constructed
Prior to the 1960s

by Area

Overall
(n=400)

18%

Halifax City and area 
(n=147)

31%

Dartmouth and area 
(n=98)

15%

County of Halifax 
(n=155)

8%
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Emergency Financial Assistance

Awareness of Halifax Water’s emergency financial assistance program 

for low income customers remains limited. 

The vast majority of residents are unaware that Halifax Water has such 

a program. One in six residents (16%) confirmed being aware of the 

emergency financial assistance program. 

Awareness of the program is higher (although still relatively limited) 

among those with household incomes of $100K or more and those 

with a completed post secondary education. (Table W38)



Communications
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Information Sources

There is an opportunity to further promote the Halifax Water website as a source of information. 

More than one-half of customers (55%, compared with 48% a year ago) indicate the Internet (in general) is their preferred source of information on Halifax Water’s 

programs and services.  This is notably higher than the two in ten (20%) mentioning Halifax Water’s website, although it is p ositive to note that mentions of Halifax 

Water’s website have doubled over the past two years. 

A small proportion (7%) would contact Halifax Water via phone or email them (5%). 

Younger residents are more likely to turn to the Halifax Water website than are older customers. (Table W26)
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Portal  Use

One in six customers are using the Customer Connect Portal.

Among the 16% of customers using the Customer Connect Portal, most use it for managing their account information (87%) and tr acking their billing (84%), while 

fewer use it to monitor their water consumption (57%). (Tables W18, W46 a-c)
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Portal  Awareness

Among customers not using the portal already, few have information 

about it.

Among customers not using the portal, only 15 percent indicated they 

had heard or seen information related to the portal. (Table W47)
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Portal  Interest

There is modest interest in using the Customer Connect Portal.

Among customers not using the portal, four in ten (42%) are either very interested or somewhat interested in using the portal to manage their Halifax Water account 

online. Interest is notably higher among younger residents. (Table W48) 

Among those very or somewhat interested, the primary benefit seen to using the portal is checking how much water they are usi ng online (39%). Two  in ten mention 

managing account information (21%), while just slightly fewer mention paying their bill online (18%) or convenience. (17%). ( Table W52)
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Email  Notification

There is significant interest in paperless billing from Halifax Water, should it become available. 

One-half (49%) of Halifax Water customers said they would definitely sign up for paperless billing from Halifax Water, while ano ther two in ten (21%) said they would 

probably do so. Interest is higher among younger than older customers. (Table W53)

Among those who said they would probably not or definitely not sign up, the primary reason given was a preference for a hard copy (41%). A much less frequently 

mentioned reason is anticipating forgetting to pay the bill.  (Table W54)
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Progress 
Research Update
Horizon 2040: Wastewater Treatment 
Innovation for Continuous Improvement of 
Effluent Quality – March 2022

Dalhousie University Research Partnership

Horizon 2040: Collaborative Research & Development (CRD) Grant 

Improve of effluent quality 

1

Focus of Work

Bench- pilot- and full-scale optimization of coagulation/flocculation processes

Application of innovative UV disinfection technology

Assessment of contaminants of emerging concern; and

Various other research opportunities

�
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Bench Scale - Chemically Enhanced Primary 
Treatment Optimization @ HHSPs

Students from Dalhousie University and HW staff have conducted over 200

bench-scale jar tests since Fall 2020 to identify optimal conditions for 

improving effluent standards related to permit requirements (BOD and TSS) 

and determine what chemistry is required to achieve optimal removal 

efficiencies at the Dartmouth WWTF.

2

Findings

Ideal ranges were determined to be 5 to 7 
mg/L for alum and 1 to 1.5 mg/L for 

polymer.
Implemented these changes full scale –

Observed increased compliance

Pilot Scale - Optimization @ DWWTF

A pilot scale ballasted clarification system was tested at the Dartmouth WWTF in the 

Summer/Fall of 2020 in order to evaluate the performance of an alternative ballasted 

flocculation system in parallel to the current primary treatment system.

Focus of study was identified in the Compliance Plan

3

Preliminary Findings

System outperformed existing 
technology

Faster recovery from wet 
weather events
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Full Scale - Optimization @ DWWTF
Optimized ballasted clarification in the full-scale Densadeg units. 

1) analyzing historical operational data (e.g., Densadeg Check Sheets) and water quality data 
to identify patterns in operations such as sludge recirculation and impact on clarifier 

performance, and 2) determining ideal operational ranges for chemical dosing and sludge 
recirculation rates under variable influent conditions. 

4

Findings

Increasing the 

recirculation from 1 to 3% 

(of influent flow rate) 

improved clarifier 

performance.

Maintain solids 

concentration of between 

800-1000 mg/L (10 to 

20%) in the flocculators.  

Computer Modeling – Process Flocculation 

Polymer and Sludge Recirculation Modeling of Piston Reactors using 

Computational Fluid Dynamic Modeling

5

Findings

Unfavorable hydraulic 
mixing in existing 
configuration

Engineered solution under 
investigation to remediate 
design issues

�
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Implementation - Dashboard @ DWWTF

Many of our wastewater projects generate very large and complex datasets that can often be difficult to manage and visualize.

Tie in all data generated to-date from bench, pilot, and full-scale optimization projects at the Dartmouth WWTF.

Display interactive figures to demonstrate how varying influent conditions, chemical dosing and operational parameters impact
treated effluent quality at bench, pilot and full-scale for plant stuff to make educated process changes 

6

UV Disinfection Optimization at Dartmouth WWTF

Utilized instrumentation purchased last year to develop dose response curves at bench-scale 
to determine the inactivation rates for a given species (e.g., E. coli) in wastewater samples. 

Examined using LED technology for disinfection

7

Preliminary Findings

1) LED UV technology can achieve same 
disinfection results 

2) inform minimum UVT and TSS treatment 
requirements for treated water entering 
the full-scale UV reactors and develop 
design criteria for pilot-scale UV reactors 
to be installed in the future.

�
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Contaminants of Emerging Concern

Developing methods to detect 

microplastics and nanoplastics in 

wastewater which will be used to 

establish treatment approaches 

and to remove these 

contaminants of emerging 

concern to our environment. 

8

A multiangle light scattering system (MALS) is the 
key analytical equipment for this research program, 
which has been installed at Dalhousie in February 
2021. 

Dr. Evelyne Dore (Post Doctoral Fellow) and 

Heather Daurie (CWRS Lab Manager) have been 
trained on the equipment and are in the process of 
developing methods for plastics analysis. 

developed methods and standard operating 
procedures 

Additional Research – SARS-CoV2 

Environmental surveillance of SARS-
CoV-2 in wastewater has the potential to 

support understanding of COVID-19 
occurrence and transmission in 

communities. As such, wastewater may 
be monitored for SARS-CoV-2 to 

determine the prevalence of COVID-19 
infections in a given population through 

wastewater-based epidemiology. 

Nova Scotia Health Authority and 
communication of data to the Nova 

Scotia Health Authority for public health 
decision making such as identification of 
extent of infection in Nova Scotia, early 

identification of subsequent waves of the 
virus and informing the safe lifting of 

social and economic restrictions. 

9

Preliminary Findings

1) Gather baseline data to establish 
dynamics of SARS-CoV-2 
prevalence that may result from 
travel from outside Nova Scotia

2) Aid in making public health 
decisions related to identifying the 
extent of inflection in NS, early 
detection and safety protocols on 
social and economic restrictions 

Over 200 samples (consisting of wastewater and 
biosolids from Halifax Water and other partners) 
have been received and analyzed by Dalhousie 
staff 




�



���������

�

Additional Research – Bioaugmentation 

Dosing microorganisms in strategic locations in the Timberlea Sewershed.

Goal of causing the network to act as a bioreactor and as a result the wastewater is treated prior to entering the treatment facility 
itself. 

This technology could help Halifax Water in meeting national effluent quality standards, and potentially avoid the cost associated 
with extensive upgrades.

10

Findings

Reduction in in effluent 
ammonia below the current 
discharge limits (Figure 4) of 
3 mg/L in Summer/fall and 5 
mg/L in winter/spring, as well 
as improvements in the 
treatment process. 

Compliance Achieved

Future Activities 2022/2023
• Continue full scale investigations

• RFQ recently advertised to provide large-scale pilot to be built at DWWTF –

Select preferred proponent and implement Q2

• Fabricate and commission pilot facility at DWWTF to direct studies on UV, 

microplastics, chemical optimization etc. 

• Dalhousie and Halifax Water collaboration continues; pending results of the 

Research Alliance grant application. This 5 year research plan will focus on 

improving water and wastewater quality under climate change pressures 

through advancing science and technology.

11
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