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BEFORE THE ARIZONA CORPORATION COMMISSION 
2O'Jh MAY I LI P 4: 57 

COMMISSIONERS 

MARC SPITZER, Chairman 
WILLIAM A. MUNDELL 

MIKE GLEASON 
KRISTIN K. MAYES 

JEFF HATCH-MILLER 

IN THE MATTER OF THE APPLICATION OF 
PAL0 VERDE UTILITIES COMPANY FOR AN 
EXTENSION OF ITS EXISTING CERTIFICATE 
OF CONVENIENCE AND NECESSITY. 

IN THE MATTER OF THE APPLICATION OF 
SANTA CRUZ WATER COMPANY FOR AN 
EXTENSION OF ITS EXISTING CERTIFICATE 
OF CONVENIENCE AND NECESSITY. 

DOCKET NO. SW-03575A-03-0586 

DOCKET NO. W-03576A-03-0586 

NOTICE OF FILING DIRECT 
TESTIMONY OF TREVOR HILL 
AND SUPPLEMENTAL 
TESTIMONY OF CINDY LILES 

Notice is hereby given that Santa Cruz Water Company and Palo Verde Utilities Company 

have this day filed the Direct Pre-Filed Testimony of Trevor Hill, including appendices, and the 

Supplemental Pre-Filed Direct Testimony of Cindy Liles, including appendices, in the above- 

captioned dockets. 

RESPECTFULLY submitted this 14th day of May, 2004. 

SNFJLL & WILMER Arizona Corporation Commission 
DOCKETED . 

MAY 1 4  2004 
&e Gizona Center 
Phoenix, Arizona 85004-2202 
Attorneys for Palo Verde Utilities Company 
and Santa Cruz Water Company 

ORIGINAL and thirteen (1 3) copies of the foregoing have been 
filed with Docket Control this 14th day of May, 2004. 
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A COPY of the foregoing was 
been hand delivered this 14th day of 
May, 2004, to: 

Jim Fisher, Executive Consultant 
Utilities Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, Arizona 85007 

A COPY of the foregoing was 
mailed this 14th day of May, 
2004, to: 

Dwight D. Nodes 
Hearing Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, Arizona 85007 

Ernest Johnson, Director 
Utilities Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, Arizona 85007 

Kent A. Hogan 
3799 E. Catamount Ridge Way 
Sandy, Utah 84092 

Brent D. Butcher 
3975 S. Highland Drive, #6 
Salt Lake City, Utah 48 124 

Clare H. Abel, Esq. 
BURCH & CRACCHIOLO, P.A. 
702 East Osborn Road 
Phoenix, Arizona 85014 
Attorneys for HAM Maricopa, LLC, Desert 
Cedars Equities, LLC, and Solutions 
Maricopa, LLC 
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Richard L. Sallquist, Esq. 
SALLQUIST & DRUMMOND 
2525 E. Arizona Biltmore Circle, Suite 117 
Phoenix, Arizona 85016 . 
Attorneys for Sonoran Utility Services, LLC 
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SUPPLEMENTAL PRE-FILED DIRECT TESTIONY OF CINDY LILES 

Q. Have you previously submitted pre-filed testimony in this docket? 

A. Yes. I submitted pre-filed testimony on April 16, 2004. 

Q. What is the purpose of this supplemental pre-filed testimony? 

A. While Utilities Division Staff was performing its analysis of this case, we learned that 

Staff desired additional information regarding the personnel involved in the operation of Palo 

Verde Utilities Company ("Palo Verde") and Santa Cruz Water Company ("Santa Cruz"). As a 

result, representatives of the companies met with Staff on April 30,2004, to discuss certain 

questions of Staff. The purpose of this testimony is to provide additional information to be used 

by Staff in the preparation of a staff report or pre-filed testimony in this matter. 

Q. 

Resources. 

A. 

Q. 

A. 

lawyer by professional training but is primarily involved in the ownership of a multitude of 

businesses now. 

Q. 

so, in what capacity? 

A. 

day-to-day operations of the two utilities. 

Q. 

Please identify each person or entity which has an ownership interest in Global Water 

Bill Levine, Dan Cracchiolo, Trevor Hill, and Leo Commandeur. 

Please discuss the professional background and business experience of Mr. Levine. 

Mr. Levine is a long time resident of Arizona and a very astute business man. He is a 

Is Mr. Levine personally involved in the operation of Palo Verde and Santa Cruz, and if 

No. Mr. Levine is the chairman of the board of Global Water, but is not involved in the 

Please discuss the professional background and business experience of Mr. Cracchiolo. 
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A. 

education and a co-founder of Burch and Cracchiolo, a well known law firm in Phoenix. 

Q. 

Mr. Cracchiolo is a prominent business man and lawyer in Phoenix. He is a lawyer by 

Is Mr. Cracchiolo personally involved in the operation of Palo Verde and Santa Cruz, and 

if so, in what capacity? 

A. 

not personally involved in the day-to-day operations of Santa Cmz or Palo Verde, however, he 

has had significant experience in the operations and administration of regulated utilities in 

Arizona. Mr. Cracchiolo was the President of Bella Vista Water company until it was sold to 

Algonquin Water in 2002. 

Q. Please discuss the professional background and business experience of Mr. Hill. 

A. Mr. Hill is an engineer and a retired naval officer. He co-founded a design-build 

engineering firm, Hill Murray and Associates, in the early 90's and built numerous water 

reclamation facilities in Canada. Mr. Hill's work at Hill Murray is discussed in his pre-filed direcl 

testimony in this docket. Mr. Hill also co-founded Algonquin Water Resources of America 

(AWRA) in 2000 and successfully amassed 37,000 customers in Arizona and Texas. Mr. Hill is s 

co-founder of Global Water Resources and led the acquisition of Palo Verde and Santa Cruz. 

Q. What are Mr. Hill's responsibilities with regard to Palo Verde and Santa Cmz? 

A. Mr. Hill provides leadership and direction to the management team of Global Water but is 

not directly involved with the day-to-day operations of the utilities. I report to him. 

Q. 

A. 

background in finance and accounting and has held numerous positions in a variety of 

No. Mr. Cracchiolo is a board member and minority shareholder of Global Water. He is 

Please discuss the professional background and business experience of Mr. Commandeur. 

Mr. Commandeur has an extensive professional and business background. He has a 
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entrepreneurial endeavors. Most recently he was a partner in a high tech company which he took 

public and sold. Mr. Commandeur was a co-founder of Algonquin Water Resources and was 

responsible for finding the acquisitions this company conducted. 

Q. 

A. 

a result of this he has no responsibilities with the day-to-day operations of Santa Cruz or Palo 

Verde. 

Q. Please discuss the professional background and business experience of Mr. Symmonds. 

A. Mr. Symmonds is a professional engineer. He is a retired naval officer and spent 8 years 

in the Canadian navy as an engineering officer on a Canadian warship. He was a partner in Hill 

Murray and Associates, a design-build engineering firm specializing in water reclamation and re- 

use. He was instrumental in developing control systems for these facilities and later operating 

eight water reclamation facilities. Mr. Symmonds was a key executive in Algonquin Water 

Resources and held the role of General Manager of AWRA until he left in the fall of 2003. Mr. 

Symmonds is a senior executive in Global Water in the role of VP Regulatory and Compliance. 

He leads the technical diligence team during acquisitions and has a role in corporate compliance. 

Q. 

A. 

position will ultimately be filled by a senior water operations executive. At that time, Mr. 

Symmonds will move solely to corporate compliance and providing strategic direction of utilities 

automations and control and compliance related activities for Palo Verde and Santa Cruz and 

future acquisitions. 

What are Mr. Commandeur's responsibilities with regard to Palo Verde and Santa Cruz? 

Mr. Commandeur is involved with business development at the Global Water level and as 

What are Mr. Symmonds' responsibilities with regard to Palo Verde and Santa Cruz? 

While he is leading the field operating group of Palo Verde and Santa Cruz currently, this 

- 3 -  



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Q. 

A. 

architect of the infrastructure plan for Santa Cruz and Palo Verde. He is directly and personally 

responsible for the planning and engineering for these two utilities. 

Q. 

A. 

Officer. I have direct experience in the operations of very large public and private companies and 

have held very senior positions in both. I joined Phoenix Capital Partners as GM and CFO and 

Please identify the other officers of Palo Verde and Santa Cruz. 

Larry Braund is the VP Engineering for Global Water and is the chief engineer and 

Please discuss your professional background and business experience. 

I am a Certified Public Accountant and have held a variety of posts as Chief Financial 

have operated Santa Cruz and Palo Verde for two years. 

Q. What are your specific responsibilities as General Manager of Palo Verde and Santa Cruz? 

A. I am responsible for the day-to-day operations of these two utilities, and I am the CFO of 

Global Water. I oversee customer service, billing services, operations, development services and 

liaise directly with developers in the provision of infrastructure services. Further, I am 

responsible to the President of Global Water for the operations of these two utilities and the 

overall financial performance of the company. 

Q. 

describe their responsibilities with regard to the companies. 

A. 

Verde and Santa Cruz. The physical plants are currently operated by Severn Trent, a contract 

operator, and in addition we have just hired Jeff Lemley, a key field operator, Brian Manuel, a 

field operator and Susan Armijo for field compliance and sampling. We have 3 customer service 

personnel in the Global Water headquarters, one other CPA and a receptionist. 

Please identify the other persons who are employed by Palo Verde and Santa Cmz, and 

There are several other employees and key contractors involved in the operations of Palo 
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Q. 

training in the operation of water and wastewater companies? 

A. 

descriptions and technical requirements. Global Water promotes certification for all field 

personnel and incents employees to do so. 

Q. 

professionals in operating the companies? 

A. 

very fast rate, the companies have relied heavily on outside consultants for both operations and 

engineering. In addition to Sevem Trent’s role in operations, the company has employed from 

time to time, Kennedy Jenks (Fred Goldman, P.E.) for permitting activities, Southwest 

Groundwater (Steve Noel) for water supply determinations, JMI & Associates (Matt Olsen) for 

design services, and Weber Engineering (Gabe Tregaskes) for well repair work. 

Q. 

Department of Water Resources, the Arizona Department of Environmental Quality, or the 

Arizona Corporation Commission? 

A. Yes. Palo Verde was issued a Notice Of Violation in 2003 and prior to the acquisition by 

Global Water for failure to report on its new aquifer protection permit, even though the plant was 

not yet completed. This was addressed with ADEQ, and no action of any kind resulted. 

Q. 

A. Yes. 

Q. 

Have any of the employees or owners of Palo Verde and Santa Cruz received any special 

All of Global Water’s field personnel have specific levels of training to meet their job 

Do Palo Verde and Santa Cruz use any outside contractors, consultants or other 

Because Palo Verde and Santa Cruz are relatively new companies which are growing at a 

Has Palo Verde or Santa Cruz received any notices of violation issued by the Arizona 

Are Palo Verde and Santa Cruz current on all property taxes and other tax assessments? 

How many customers do Palo Verde and Santa Cruz currently serve? 
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A. 

Q. 

A. 

both water and wastewater. 

Q. 

Corporation Commission involving Palo Verde or Santa Cruz? 

A. 

with the Arizona Corporation Commission. 

Q. 

A. 

case, a generator had failed to start after a power outage in a storm. The problem was 

immediately addressed and resolved. In the other case, a customer complained about customer 

service. 

Q. 

A., 

and in a timely manner. 

Q. 

A. 

The companies serves approximately 2300 homes or 4600 service connections, combined. 

Approximately how many new customers do Palo Verde and Santa Cruz add each month? 

The companies are adding approximately 200 customers each month at the moment for 

How many customer complaints, formal or informal, have been filed with the Arizona 

In July of 2003, there were two Arizona Corporation Commission utility complaints filed 

What was the nature of the complaints? 

In one case a customer had complained about having low pressure in their system. In that 

Were all of the issues resolved? 

Yes, the complaints were resolved to the Arizona Corporation Commission’s satisfaction 

Do Palo Verde and Santa Cruz have a customer complaint contact? 

Yes, I am the senior customer complaint contact. 

Crockej\pHX\15 15 101 1 
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DIRECT TESTIMONY OF TREVOR HILL 

Q. 

A. 

Phoenix, Arizona, 85027. 

Q. 

A. 

Please state your name and business address. 

My name is Trevor Hill. My business address is 22601 North 19th Avenue, Suite 210, 

By whom are you employed and in what capacity. 

I am the President and CEO of Global Water Resources, L.L.C. ("Global Water"). In my 

capacity as President and CEO, I am primarily involved with acquisitions and the consolidation o 

new utility companies. In addition, I am the president of Palo Verde Utilities Company ("Palo 

Verde") and Santa Cruz Water Company ("Santa Cruz"), two utility companies regulated by the 

Arizona Corporation Commission ("Commission"). 

Q. 

A. YesIam. 

Q. 

Water? 

A. 

Are you also a principal in Global Water? 

Would you please describe the business operations and personnel involved in Global 

Yes. I have attached as Appendix A to my testimony Global Water's corporate profile. 

Also attached as Appendix C are various references. 

Q. 

Water? 

Were you involved in the recent acquisition of Santa Cruz and Palo Verde by Global 

A. 

Q. 

A. 

Palo Verde from Phoenix Capital Partners and Phoenix Utility Management. 

Q. 

A. 

buying the stock of a subchapter "C" corporation. This is certainly how we treated the 

Yes, I led the acquisition and negotiating team. 

What exactly did Global Water buy? 

Global Water acquired one hundred percent of the membership interests in Santa Cruz an( 

In essence, was this acquisition a stock acquisition? 

Yes, buying the membership interests of a limited liability company is analogous to 

- 1 -  



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

acquisition, in that we acquired an operating company and retained all employees and key 

management personnel. All assets of the company including fitted infrastructure, the certificate 

of convenience and necessity, franchises, contracts, etc., stayed with the respective entities. 

Q. 

A. Yes. 

Q. 

Are you familiar with Mr. Michael Decker Reinbold? 

What role did Mr. Reinbold play in the sale of the utilities to Global Water. 

A. 

as the deal progressed, Cindy Liles became the single point of contact for the acquisition. Mr. 

Reinbold had a de minimus role in the acquisitions. 

Q. 

State of Oregon. 

Mr. Reinbold was initially responsible for the negotiations with Global Water. However, 

Were you aware at the time that Mr. Reinbold had a large judgment against him from the 

A. 

testimony. 

Q. 

A. 

judgment on Mr. Reinbold's assets, and was worried that the judgment might attach in some way 

to Mr. Reinbold's holdings or potentially his direct or indirect interests in Santa Cruz and Palo 

Verde. 

No, not initially. It came up in the due diligence process when I was reading Commission 

Was Mr. Reinbold's judgment of concern to you? 

Yes. I was very concerned by this finding. I was not sure of the possible effect of the 

Q. 

against the Reinbold judgment? 

A. 

Utility Management jointly owned 100% of the membership interests in Santa Cruz and Palo 

Verde. Initially we had proposed to buy Phoenix Capital Partners and Phoenix Utility 

Management, which would have been a relatively simple transaction. Ultimately, and solely due 

to the Reinbold judgment, and despite the fact that Mr. Reinbold held less that a 1% interest in thc 

utilities, we required that Mr. Reinbold's interests in Phoenix Capital Partners and Phoenix Utility 

Did you take any action to protect Global Water and the customers of the utility company 

Yes. We had to restructure the deal entirely. Phoenix Capital Partners and Phoenix 

- 2 -  



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Management first be acquired by his partners or other intermediate entities. Then Global Water 

bought the membership interests directly in Santa Cruz and Palo Verde from Phoenix Capital 

Partners and Phoenix Utility Management, leaving these two companies in place. We determined 

that this double layer of separation not only protected Global Water but also provided protection 

to the utilities' respective customers. Further, we had the partners and vendors in the deal 

indemnify Global Water completely and specifically from this liability and, in addition, held back 

a material sum of money from the sale proceeds as insurance. Further, Mr. Reinbold was 

required to resign in advance of the closing of the acquisition. Cindy Liles, an officer of Phoenix 

Capital Partners, signed on behalf of Phoenix Capital Partners. 

Q. 

A. No,none. 

Q. 

A. 

Appendix B. In addition, the Hill Murray appendix is supplemented by two additional 

Does Mr. Reinbold have any role in Santa Cmz or Palo Verde today? 

Are you familiar with the firm Hill, Murray & Associates, Inc? 

Yes I am. Background information on Hill Murray is attached to my testimony as 

appendices, Appendix 1 (Municipality of Iqaluit Wastewater Treatment Plant) and Appendix 2 

(District of Powell River Wastewater Treatment Plant), which are also attached to my testimony. 

Q. What was your role in the company? 

A. I was a co-founder and President. I also had specific expertise in the regulatory field 

conducting all different types of permitting work particularly for water reclamation facilities. 

Q. 

A. 

engineering, and Graham Symmonds, who was responsible for plant operations. 

Q. 

A. 

Q. 

Did you have partners in Hill Murray? 

Yes, I had two partners, Robert Murray, who was responsible for project management and 

When was the company formed? 

The company was incorporated in the Spring of 1992. 

What was the nature of the company's business? 
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A. 

with challenging sewage treatment and disposal problems. Hill Murray was a design-build firm. 

While other engineering firms could provide permitting advice, or could provide engineering 

Hill Murray was formed to provide turn-key wastewater reclamation facilities to clients 

services, none of those firms at the time could provide the full range of permitting, design, 

construction, project management, commissioning and operations expertise. Hill Murray 

provided a one-stop solution for water reclamation to many clients in British Columbia, Canada, 

and the Arctic for a fixed price and with guaranteed results. This was a novel approach in the 

industry. 

Q. 

A. 

regulations in the Province of British Columbia, and actually wrote the plumbing code for dual 

pipelines (potable and non-potable) in buildings which was first adopted by the Province and later 

Nationally into the Canadian Building Code. This innovative work allowed for the first fully 

recycling public school in Canada and the first tertiary fully recycling treatment plants in the 

Arctic. 

Q. 

A. 

Provincial and Federal Ministries in Canada as a leader in wastewater reclamation and re-use. 

Also, many of our facilities won awards for embracing environmental stewardship. One 

particularly notable project was the wastewater treatment plant at the Mt. Washington Ski Resort. 

Q. 

A. 

discharge of treated wastewater to an extremely sensitive environment. Hill Murray established 

the protocols for permitting of this first-ever discharge, and through significant work with 

environmental groups, Environment Canada, and the province ministry of Environment Land and 

Parks, Hill Murray obtained a permit which required the extremely high quality treated water to 

Was Hill Murray a successful business? 

Yes. Hill Murray was successful. The company helped implement water reclamation 

Was Hill Murray ever recognized for these achievements? 

Yes. Hill Murray won numerous awards for innovation and was recognized by both 

Why is the Mt. Washington facility noteworthy? 

Mt. Washington ski resort required a new very high quality treatment facility to allow for 
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be discharged to the stream to augment flows, necessary to promote the fishery. The facility was 

built in an area which would get twenty feet of snow each year; this coincided with the high flow 

season. Hill Murray pioneered automatic control of this 500,000 gallon-per-day treatment plant 

that allowed the plant to run in a virtually un-manned condition. 

Q. Was the project successful? 

A. 

Q. 

A. 

The project was very successful. 

Did you replicate this facility anywhere else? 

Yes. Hill Murray built a similar facility in Iqaluit in the Arctic. The Iqaluit facility was ol 

the same flow rates and similar size footprint, and built upon the same technology. 

Q. 

A. 

technologies. 

Q. 

A. 

membrane technology. Zenon Environmental, Inc., a publicly-traded Canadian corporation, 

developed a wastewater treatment process built around Membrane Bioreactor technology, or 

MBR. This effective new technology was in its infancy when Hill Murray was getting started. 

Together, Hill Murray and Zenon refined the process and were selected for some of the largest 

projects ever attempted at the time. Hill Murray was responsible for permitting, facilities 

design, buildings, post-treatment, commissioning and operations. Zenon would perform the 

process design and supply membranes and process equipment through Hill Murray to the clients. 

Much like a microchip is the heart of a computer, the Zenon membranes are the heart of the water 

treatment plant. Zenon provided the "chip" and Hill Murray built the "computer." In bidding 

projects, Hill Murray would provide fixed priced contracting and an effluent quality guarantee. 

Q. 

Did Hill Murray have competitors? 

Yes, although no other firms in British Columbia provided the same ability to bundle 

What does bundling technologies mean? 

Hill Murray provided turn-key wastewater treatment solutions, designed around Zenon 

Did Hill Murray operate treatment plants? 
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A. Yes. Hill Murray had a subsidiary corporation called Canadian Wastewater Corporation 

or CWC. CWC operated or held operations oversight contracts for all the facilities Hill Murray 

built. 

Q. 

mentioned? 

A. 

Q. 

A. 

Q. Who is Reid Crowther? 

A. 

in the traditional method of providing infrastructure - through design, bid, and build. 

Q. 

A. No, neither. 

Q. 

A. 

(which design would then go out to bid and contractors would bid on the construction project), 

Hill Murray proposed the entire solution - at a fixed price with an effluent quality guarantee. 

Because of the one-stop approach, with fixed pricing and effluent quality guarantees, the Hill 

Murray methodology was often preferred by clients which ultimately led to many successes in the 

Province. 

Q. 

A. 

Powell River and Iqaluit. 

Q. 

A. 

Reid Crowther was promoting traditional technologies in every case. 

Did Hill Murray compete with any other firms to win the Mt. Washington project that you 

Yes. Hill Murray competed against several firms for all the projects won in Canada. 

Who did Hill Murray compete against for Mt. Washington? 

Hill Murray competed against Reid Crowther and Hydroxyl Systems. 

Reid Crowther is a consulting engineering company in British Columbia that specializes 

Did Reid Crowther provide fixed price contracting or effluent quality guarantees? 

Are there differences in the way that Reid Crowther and Hill Murray ran their businesses? 

Yes, while Reid Crowther was actively seeking contracts to design treatment plants 

Did Hill Murray compete with Reid Crowther on any other projects? 

Yes, Hill Murray competed directly with Reid Crowther on Ganges, Mt. Washington, 

Did Reid Crowther win the design work for any of those projects. 

No. The clients in every case preferred the Hill Murray methodology and/or technology. 
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Q. 

A. 

work for the towns of Powell River and Iqaluit for many years, and the loss of the wastewater 

How did Reid Crowther react to Hill Murray’s presence in the wastewater sector. 

Reid Crowther was extremely bitter. Reid Crowther had done considerable engineering 

treatment projects to Hill Murray was not well received. 

Q. What makes you say this? 

A. It became apparent to Hill Murray that Reid Crowther was angered by the company’s poor 

performance in winning work when they wrote a report to Powell River which was very negative 

with respect to Hill Murray’s work on that project. The report was extremely misleading, and 

ultimately damaging to Hill Murray’s reputation. 

Q. 

bidder--to review Hill Murray’s work on the project? 

A. Yes, that is exactly what I am saying. 

Q. Why did that happen? 

A. The City’s Chief Engineer, Jim Greenwood, left his position shortly after he had granted 

the project substantial completion. While Hill Murray had a great relationship with the District 

Councilors, District Staff felt they had been usurped by the Council. Consequently, the staff of 

the Municipality did not support Hill Murray due to the long-standing relationship with Reid 

Crowther, and the staff took the first opportunity to re-engage Reid Crowther. It is often 

customary for a municipality to hire a third party to cover for a position until it is filled; however, 

it is highly unusual for a competitor and losing bidder to be selected as the third party to prepare 

and certify a completion report of their competitor. 

Q. 

A. 

that contractual terms had been met. However, in Hill Murray’s experience, a third-party 

engineering report is often used as a sales tool by consulting engineering firms. They typically 

take the opportunity to point out as many questions as possible with respect to design and 

Are you saying that Powell River hired Reid Crowther--a competitor and the losing 

What was the purpose of Reid Crowther’s report. 

Since the project had met substantial completion, the report should have been to confirm 
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operations, and often try to create fear in the municipal leaders by referring not to Contract 

Documents, but to fictitious standards which are entirely subjective. Further, it is important to 

note that Reid Crowther was extremely nervous. The Municipality had relied upon the water 

flow characterization study which had been conducted by Reid Crowther when the Municipality 

entered into a performance contract with Hill Murray. It was later demonstrated that this study 

was fatally flawed and Reid Crowther’s insurers were put on notice for negligence. 

Q. 

A. 

Q. 

A. 

Q. 

Tech in December 2002? 

A. YesIhave. 

Q. 

A. 

Q. 

A. 

in Iqaluit. 

Q. Is the report accurate? 

A. 

In your opinion, did Reid Crowther have a conflict of interest? 

There can be no question that Reid Crowther had a conflict of interest. 

Is Reid Crowther still in business? 

No. In 2001 Reid Crowther was acquired by Earth Tech, a Tyco subsidiary. 

Have you seen a report entitled “Sewage Treatment Plant Investigation” written by Earth 

When did you first see it? 

I received a copy of the report in May 2004. 

Have you read the report? 

Yes. It was a scathing report as to Hill Murray’s design of the water reclamation facility 

No, far from it. However, the conclusions in the report are not surprising. Earth Tech, by 

its own admission, had virtually none of the design documentation, none of the correspondence 

with the Municipality of Iqaluit, very few of the drawings, and little other documentation 

regarding the project, so the report is largely based on speculation and conjecture. The report 

appears to me to be a sales tool, written specifically to point out alleged flaws in the Hill Murray 

design, with the objective of winning a contract to fix these alleged flaws. 

Q. Can you give an example of a misleading or incorrect conclusion? 
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A. 

flow generated from the town, that this was a mistake, and that the plant should be upgraded 

immediately, presumably by Earth Tech. However, the plant was designed and contracted for 

1,800 m3/day. Hill Murray installed sophisticated flow measurement devices to measure the 

actual average daily flow and determined it to be less than 1,600 m3/day. In March 2002, Earth 

Yes. In the report Earth Tech concludes that the Iqaluit plant is undersized for the current 

Tech wrote another report for the Municipality of Iqaluit - this time for a water proposal. In it 

they conclude that the average daily demand for water in 2002 is 1,200 m3/day. The fact that 

Earth Tech concluded that the Iqaluit plant is undersized at 1,800 m3/day in the first report and 

then in another report concludes the demand is as low as 1,200 m3/day demonstrates that the 

intentions of Earth Tech is to purposefully mislead and damage. 

Another example is Earth Tech’s erroneous conclusion that the design flow rate issue 

would lead to bypass events and repeated violations. What the company failed to point out is that 

the plant is nearly identical to the Mt. Washington plant, also built in an Arctic type of setting, 

discharging to a fish bearing stream. Since start-up the Mt. Washington facility has not had a 

single violation and in fact passed an entire year of tests in which baby fish are introduced into 

effluent for a 96 hour period. During the first year of operations this test was conducted 12 times. 

In each test 100% of the fish survived in 100% effluent - a perfect result. 

Q. 

implement a fix to a problem? 

A. 

a contract for $712,000 to begin to re-build Iqaluit’s treatment plant. 

Q. Could the Iqaluit plant have been started up for less? 

A. Yes. The plant would have taken less than $200,000 to start at the time the project was 

shut down. 

Q. 

A. 

Does a firm that is hired to perform an investigation of a facility ever get hired to 

Absolutely. In fact, in March of this year, Reid CrowtherEarth Tech was hired and given 

Is Hill Murray still operating? 

No. Hill Murray was wound down. 
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Q. 

A. 

debts of the company were paid, settled, or in the case of Iqaluit, the balance of impressed trust 

funds held for retainage were irrevocably assigned to Iqaluit to be paid to a specific list of sub- 

contractors - also for retainage. 

Q. 

A. 

customers took on the mission of keeping these customers happy. He has made a business out of 

operating Hill Murray facilities. 

Q. 

A. Yes. 

Did Hill Murray ever file bankruptcy? 

No. Hill Murray wound up its financial and business affairs in an orderly process, and all 

Who operates the plants that Hill Murray built? 

One of Hill Murray's old employees who was well respected by many of the company's 

Does this conclude your testimony? 

CrockejWHX\I 5 15010.2 
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Cornorate Profile 

The Company Mission 

Global Water Resources, LLC was founded 
specifically to aggregate and consolidate small and 
medium size water and wastewater utilities in the 
Southwestern United States. The company, 
headquartered in Phoenix, Arizona, has assembled 
an extremely strong board of directors/investors with 
specific and relevant experience in the area of utility 
consolidation and operations management. The 
company has been initially capitalized with $50 MM of 
equity . 

Global Water Resources (GWR) is focused on small 
to medium sized utilities. This size of utility typically 
struggles from a capital financing point of view, the 
result of which is a lack of modernization, or a lack of 
preparation for the future. GWR brings access to 
capital for these smaller utilities, and can therefore 
bring sub-standard facilities up to compliance, and 
provide the means by which some secondary, 
difficult-to-regulate elements (such as odor, and 
aesthetics) can be upgraded. 

Ownership 

Global Water Resources is 100% investorlmanager 
owned and operated, and is tightly held by its 
founding board and management. 

Ownership Structure 

Trevor Hill 

To build and acquire world class utilities and provide 
high quality water, wastewater and reclaimed water 
service to our customers, through knowledgeable 
people and sound infrastructure and strategic 
investment. 

The Board of Directors 

William S. Levine 
Chairman of the Board 

Mr. Levine was one of the founders of Outdoor 
Systems, now known as Viacom Outdoor, an outdoor 
advertising / billboard firm. The company grew 
through acquisitions to become the largest outdoor 
advertising company in the nation. In December of 
1999, Outdoor Systems was acquired by Infinity 
Broadcasting Corporation, which was subsequently 
acquired by Viacom. Mr. Levine is a significant 
stockholder of Viacom, owning in excess of 14 million 
shares of Viacom stock. 

Mr. Levine is the founder, director and officer of 
several successful operating companies. 

Mr. Levine is also the co-founder and majority owner 
of Allstate U Lok Storage Co., a chain of self storage / 
mini-warehouses totaling over one million square feet. 

Mr. Levine has been a significant real estate 
developer, owner, operator and lender for many 
years. He has been involved in land development, 
master planning, office, industrial and commercial 
projects. He is currently involved in developing ten 
grocery-anchored shopping centers in the Phoenix 
Metro area. Mr. Levine’s portfolio of real estate 
exceeds $200 million of equity. 

Mr. Levine has been a resident of Phoenix for over 
forty years. 

Daniel Cracchiolo 

Raised in Arizona, Mr. Cracchiolo served as a 1st 
Lieutenant in the United States Air Force from 1954 to 
1956 after attending the University of Arizona where 
he received his Juris Doctorate in 1952. He was 
admitted to the Arizona State Bar in 1952 and was 
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Global Water Resources 
Corporate Profile 

admitted to practice before the U.S. Supreme Court in 
1957. From 1952 through 1954 and from 1956 to 
1957 Mr. Cracchiolo served as Deputy County 
Attorney of Maricopa County, thereafter entering 
private practice and co-founding the firm of Burch & 
Cracchiolo in 1970. 

Mr. Cracchiolo is a member of the Maricopa County 
and American Bar Associations, the State Bar of 
Arizona, Phoenix Association of Defense Counsel, 
American Board of Trial Advocates, American 
Judicature Society, International Association of 
Defense Counsel and International Academy of Trial 
Lawyers. He is listed in two categories in "Best 
Lawyers In America". He is a Regent of Brophy 
College Preparatory, a member of the Board and past 
President of COMPAS and serves as President and 
Director of the Steele Foundation, an organization 
dedicated to the support of charitable, religious, 
educational and scientific purposes. 

Mr. Cracchiolo has been a resident of Arizona and in 
the water business through his family owned Bella 
Vista Water Co., in Sierra Vista for over 50 years. 

Trevor T. Hill, P.Eng 
President & CEO 

Raised in Vancouver, British Columbia, Mr. Hill 
graduated from Royal Roads Military College with a 
bachelor of Engineering in Mechanical Engineering in 
1987. Mr. Hill attended the Royal Naval Engineering 
College in Plymouth, England where he completed his 
post-graduate studies in 1988. He served with the 
Canadian Navy as an Engineering officer retiring in 
1994 after serving as Deputy Engineering officer in 
HMCS Huron in the 1991 Gulf War where he was 
decorated with the Gulf Kuwait Medal. 

In 1994 Mr. Hill co-founded Hill, Murray & Associates, 
a design-build firm specializing in the construction and 
operation of water reclamation facilities in British 
Columbia and the Canadian Arctic. In 2000, Mr. Hill 
co-founded Algonquin Water Resources of America, a 
division of the Algonquin Power Income Fund. In his 
role of Director of Operations for AWRA, he led the 
acquisition team, acquiring 6 utilities in 3 years and 
amassing 37,000 customers in Arizona and Texas. In 
2003, Mr. Hill co-founded Global Water Resources, a 
company established to acquire regulated utilities in 

the Southwestern United States. As President and 
CEO of Global Water, Mr. Hill is responsible for 
acquisition activities and the overall operations of 
Global Water Resources. Mr. Hill is a registered 
Professional Engineer and has been a resident of 
Arizona for 3 years. 

The Executive Manaaement Team 

Leo Commandeur 
VP Business Development 

Raised in Nelson, British Columbia, Mr. Commandeur 
attended Selkirk College where he studied accounting 
and business. Mr. Commandeur then further studied 
accounting through the society of management 
accountants or CMA Association. Mr. Commandeur 
spent several years in public accounting practice then 
branched out into the private sector. 

In 1991, Mr. Commandeur co-founded Visionary 
Solution Corporation, an information technology 
company with offices in Seattle, Vancouver, Calgary, 
and Victoria. As the CFO and Director of the 
company. Mr. Commandeur led the growth and 
strategic direction of the company. During 1996, the 
company was taken public on a Canadian Stock 
Exchange and eventually sold in 1998 to a Norwegian 
Public Company. In 2000, Mr. Commandeur co- 
founded Algonquin Water Resources of America, a 
division of the Algonquin Power Income Fund. In his 
role of Director of Business Development for AWRA, 
he was a member of the acquisition team. In 2003, 
Mr. Commandeur co-founded Global Water 
Resources and as V.P. Business Development of 
Global Water, Mr. Commandeur is responsible for 
acquisitions. He has been a resident of Arizona for 3 
years. SXW 

Executive Manalqement Team 
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Global Water Resources 
Corporate Profile 

Graham Symmonds, P.Eng 
VP Regulatory & Compliance 

Mr. Symmonds was born in Uk and graduated from 
the University of Toronto in 1985 with a Bachelor of 
Applied Science degree in Mechanical Engineering. 
In 1986, Mr. Symmonds was commissioned as an 
officer in the Canadian Navy and spent nine years 
employed in a variety of operational and support 
units, and concluded his post-graduate education at 
the Royal Naval Engineering College in Plymouth, 
England. 

In 1995, Mr. Symmonds joined Hill, Murray & 
Associates as Director of Operations and developed 
the formal design control practices for membrane 
bioreactor water reclamation facilities. Mr. 
Symmonds subsequently implemented the 
mechanisms required to measure the performance of 
the plants and implemented Design Validation trials 
agenda for each system. 

In 2001, Mr. Symmonds joined Algonquin Water 
Resources of America, where, after a brief stint as the 
staff engineer, was promoted to Utility Manager for all 
of AWRA's utilities in Arizona and Texas, responsible 
for all business, technical and regulatory operations. 
In 2003, Mr. Symmonds joined the Global Water team 
as the VP Regulatory and Compliance. 

Cindy Liles, CPA 
CFO & VP Operations 

Ms. Liles was raised in Mississippi and graduated 
from Delta State University with a bachelors degree in 
accounting. Ms. Liles is a certified public accountant 
(CPA) and was employed by Holiday Inns Worldwide, 
headquartered in Memphis, Tennessee. Ms. Liles 
was asked to join the team assigned to structure the 
sale of Holiday Inns balance sheet to Bass, PLC in 
1990 while brands Embassy Suites, Homewood 
Suites, Hampton Inns and Harrahs Casinos were 
spun off to form Promus Corporation. 

Ms. Liles, as Manager of Accounting, hired the staff 
for the Bass, PLC offices in Atlanta, Georgia and 
provided consulting to Promus Corporation until 1994. 
For the next six years, Ms. Liles was the Senior Vice 
President and Chief Accounting Officer for Mid- 
America Apartment Communities, an apartment real 

estate investment trust (REIT) headquartered in 
Memphis, TN trading on the New York Stock 
Exchange as MAA. Ms. Liles relocated to Phoenix, 
Arizona in 2001 to partner with the development 
company who formed Santa Cruz Water Company 
and Palo Verde Utilities Company. 

Ms. Liles was CFO and General Manager of these 
companies which were formed to provide water and 
wastewater services to the fast growing area near 
Maricopa, AZ. Upon the acquisition by Global Water 
in 2004, Ms. Liles joined the team as CFO and VP 
Operations. 

Larry Braund, PE, RLS 
VP Engineering 

Mr. Braund was raised in Michigan and served for 4 
years in the United States Air Force. He graduated 
from the University of North Dakota with a Bachelor of 
Science in Civil Engineering. 

In 1975, he co-founded Johnson Braund Design 
Group in Seattle, Washington and served as 
President of the firm for 10 years. The firm specialized 
in hotels, multi-family projects, and land development. 
The firm was sold to employees in 1985. 

In 1985, he founded and became President of LSB 
International, Inc., an Arizona Corporation. LSB 
International (LSB) is a consulting engineering firm 
which specializes in providing it's clients with land 
development expertise in the areas of master land 
planning, entitlements and zoning, engineering design 
of streets and infrastructure, and construction 
management. 

In 1996, Mr. Braund assisted in the formation Santa 
Cruz Water Company and Palo Verde Utilities 
Company to serve Rancho El Dorado and the 
surrounding, adjacent developments, in and near 
Maricopa, AZ. Mr. Braund served as Vice President 
of both companies. Mr. Braund now holds the position 
of VP Engineering for Global Water. 

Mr. Braund holds registrations as a Professional 
Engineer in Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, Oregon, Texas, and 
Washington. In some of the States he also holds 
registrations as a Registered Land Surveyor. 
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William S. Levine 

EXECUTIVE RESUME 

CORPORATE ROLE 

Mr. Levine is a Director of Global Water Resources, LLC and Chairman of the Board. 

POSITION IN THE COMPANY 

Mr. Levine is the major equity investor in Global Water and is a Director. His significant business experience, 
access to capital, and substantial commercial land development experience provide an ideal base fiom which to 
assist in directing the financial affairs of the Company. Mr. Levine provides guidance and steering to the 
strategic goals of Global Water to ensure Global Water meets its corporate objectives. 

PERSONAL INFORMATION 

Mr. Levine was born in 1932 and has lived with his family in the Phoenix area since 1960. 

EDUCATION 

Attended University of Pennsylvania 
Attended New York University 
Graduated Brooklyn Law School LLB Degree 
Attended Graduate School of Law Taxation, New York University 0 

PROFESSIONAL SUMMARY 

Mr. Levine is the founder, director and officer of several successful local and national-level companies, and is 
involved in master planning, office, industrial, and commercial projects. He is currently involved in 
developing a number of grocery-anchored shopping centers in the Phoenix metropolitan area. In addition, Mr. 
Levine has experience in the following areas: 

Restaurant Ownership and Management: Mr. Levine was involved in the restaurant business in 
phoenix from 1965 until the early 1990’s, including locations like Brookshire’s Coffee Shops, McDonald’s 
North Bank Steakhouses, Pistol Pete’s Pizza, Church’s Fried Chicken. 

Billboards and Advertising: Mr. Levine founded a billboard company in 1977 called Outdoor Systems, 
and outdoor advertisinghillboard fm. The company grew through acquisitions to become the largest outdoor 
advertising company in the nation. The company sold public debt in early 1990’s; sold public equity in 1996; 
and was sold in December of 1999. It is now know as Viacom Outdoor. 

Real Estate Development: Mr. Levine has been involved in real estate since moving to Phoenix; 
presently owns real estate primarily in Arizona, California, and Nevada and to a lesser degree in several other 
states. The real estate consists primarily of shopping centers, including a 50% interest in Desert Ridge 
Shopping Center; self-storage facilities, office buildings and land. 

0 c H ~ T I E S  
President of the William S .  Levine and h a  Levine Charitable Foundation. 



EXECUTIVE RESUME 

Dan Cracchiolo 

CORPORATE ROLE 

Mr. Cracchiolo is a Director of Global Water Resources, LLC. 

POSITION IN THE COMPANY 

Mr. Cracchiolo is a Member of the Board of Directors in Global Water, and is responsible for ensuring that 
corporate decisions are made that are consistent with the strategic goals of Global Water. Mr. Cracchiolo has 
direct Utility experience, having owned and operated a regulated water utility in the state of Arizona for over 
50 years. 

PERSONAL INFORMATION 

Mr. Cracchilolo was born in 1929 and has lived in Arizona since 1940. 

EDUCATION 

University of Arizona, graduating with a Juris Doctorate degree in 1952 

PROFESSIONAL SUMMARY 

In 1952, Mr. Cracchiolo was law clerk to the Honorable Evo DeConcini, a justice of the Arizona Supreme 
Court. Thereafter, he spent three years as Deputy County Attorney of Maricopa County. In January of 1954, 
he was called to serve in the United States Air Force with the rank of First Lieutenant and served honorably 
until discharged in late 1956. 

Mr. Cracchiolo, together with his law partner Frank Haze Burch, founded the law fm that bears their name in 
January of 1970, and is located in the central Phoenix corridor. He serves as Chairman of his law fm, Burch 
& Cracchiolo, P.A. 

He was President of Bella Vista Water Company in Sierra Vista, Arizona and supervised the affairs of that fm 
since 1988, until sold to Algonquin Water in 2002. He has been the General Manager of Bella Vista Ranches, 
a complex of real estate holdings in Sierra Vista, Arizona, comprising of approximately 4,200 acres, together 
with industrial and commercial buildings which are leased to small business enterprises and large business 
corporations throughout the State of Arizona and nationally. He has been involved in real estate development 
and financing for approximately 40 years and has extensive experience in that area. 

PROFESSIONAL AFFILIATIONS 

State Bar of Arizona 
International Academy of Trial Lawyers 
American Judicature Society 
International Association of Defense Counsel 



Mr. Cracchiolo appears under two separate categories in Best Lawyers in America. He is also the recipient of 
several awards such as the Center City Star Award (1 999), the Italian-American Man of the Year (2002) and a 
"Special Award of Honor" by the State Bar of Arizona recognition of more than 50 years of service in the 

' legal profession. 

CHARITIES 

Cracchiolo has been heavily involved in the community and charitable affairs: 

Past President of COMPAS (Combined Metropolitan Phoenix Arts and Sciences), a hd-raising 
group established to support the region's five major cultural organizations: the Phoenix Art Museum, 
the Heard Museum, the Phoenix Zoo, the Desert Botanical Garden and the Phoenix Symphony. 
Manager, The Steele Foundation since 1985. The $80 Million Steele Foundation is a charitable 
foundation donating approximately $3.5 million per year to various community activities. 



0 
Trevor Hill. P.Ene. 

EXECUTIVE RESUME 

CORPORATE ROLE 

Mr. Hill is the President and CEO of Global Water Resources, LLC. 

POSITION IN THE COMPANY 

Mr. Hill directs the overall operations of all Utilities in the Global Water portfolio. He is responsible for the 
corporate, regulatory, technical and financial operations of the Utilities, and reports directly to the Board of 
Directors. In addition, Mr. Hill is responsible for the acquisition of new utilities, including the financial, 
technical and regulatory due diligence associated with those acquisitions. It is under his direction that 
recommendations for acquisition are made to the Board. Mr. Hill has substantial regulated utility operations 
experience, having concurrently run seven water and wastewater utilities in the states of Arizona and Texas. 

PERSONAL INFORMATION 

Mr. Hill was born in 1965 in British Columbia, Canada, and has lived in Arizona since 2001. 

EDUCATION 

0 1987 
0 198 8 

Royal Military College of Canada, Bachelor of Science (Mechanical Engineering) 
Royal Naval engineering College, Plymouth, UK, post-graduate Marine Engineering diploma 

0 
PROFESSIONAL SUMMARY 

Raised in Vancouver, British Columbia, Mr. Hill graduated fiom Royal Roads Military College with a bachelor 
of Engineering in Mechanical Engineering in 1987. Mr. Hill attended the Royal Naval Engineering College in 
Plymouth England where he completed his post-graduate studies in 1988. He served with Canadian Navy as 
an Engineering officer retiring in 1994 after serving as Deputy Engineering officer in HMCS Huron in the Gulf 
War 199 1. Following this operational experience, Mr. Hill was the Naval Engineering Unit Pacific Marine 
Systems Engineering Officer, responsible for the technical readiness of Canada’s west coast fleet. 

In 1994 Mr. Hill co-founded Hill, Murray & Associates, a design-build firm specializing in the construction 
and operation of water reclamation facilities in British Columbia and the Canadian arctic. In 2000, Mr. Hill 
co-founded Algonquin Water Resources of America, a division of the Algonquin Power Income Fund. In his 
role of Director of Operations for AWRA, he led the acquisition team, acquiring 6 utilities in 3 years and 
amassing 37,000 customers in Arizona and Texas. In 2003, Mr. Hill co-founded Global Water Resources, a 
company established to acquire regulated utilities in the Southwestern states. As President & CEO of Global 
Water, Mr. Hill is responsible for acquisition activities and the overall corporate operations of Global Water 
Resources. Mr. Hill is a registered Professional Engineer. 

PROFESSIONAL AFFILIATIONS 

Association of Professional Engineers and Geoscientists of British Columbia 



AWARDS AND HONORS 

1999 - Top 40 Under 40 Award, Business in Vancouver - January 1999 
1998 - ZENON Merit Award for Design - October 1998 
1998 - Finalist, Entrepreneur of the Year Award, Pacific Region, Canada - October 1998 
1997 - BC Ministry of Environment, Lands and Parks, Minister’s Environmental Award, 
Businesshdustry Category 
1997 - Nominated, Entrepreneur of the Year Award, Pacific Region, Canada 
1996 - ZENON Merit Award for Design 
1991 -Awarded Gulf Kuwait Medal (Gulf War 1991) 

0 
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Leo Commandeur 

EXECUTIVE RESUME 

CORPORATE ROLE 

Mr. Commandeur is the Secretary and Treasurer of Global Water Resources, LLC. 

POSITION IN THE COMPANY 

Mr. Commandeur acts as the Manager of Business Development for Global Water. Mr. Commandeur is 
responsible for the execution of the company’s strategic business plan, including the aggregation of small to 
medium sized private water and wastewater utilities in the southwestern United States: In this capacity, Mr. 
Commandeur provides detailed analyses of financial performance of regulated utilities, assesses growth 
potential and ensures that utilities meet the internal metrics established by Global Water for acquisition. Mr. 
Commandeur also leads the deployment of Information Systems, providing vision and guidance in the 
development of business, reporting and back-office solutions. 

PERSONAL INFORMATION 

Mr. Commandeur was born in 1962 in British Columbia, Canada, and has lived in Arizona since 2003. 

EDUCATION 

1980-83 Pre-commerce program S e l h k  College, Castlegar, British Columbia 0 
1991-97 Certified Management Accountants Society of British Columbia 

0 1993 IBM Canada - Joint Application Design 

PROFESSIONAL SUMMARY 

Starting in 1985, Mr. Commandeur worked through a variety of staff accounting positions, and in 1989 joined 
Buffalo Head Forest Products, Ltd. as a senior accountant. In this capacity, Mr. Commandeur assisted the 
controller in setting up a computerized accounting and A/P systems for the company. In 1990, Mr. 
Commandeur was a senior accountant in BHP Island Copper, in the heavily regulated mining industry, where 
he established the operational protocols for day-to-day accounting services, and outside agency financial 
reporting. In 1992, Mr. Commandeur joined Visionary Solutions Corporation as Chief Financial Officer. 
providing strategic and operational direction to the company’s finance and accounting departments. Here, he 
established financial objectives and operating policies and procedures to ensure the attainment of corporate 
objectives and evaluated results within business units to determine if financial objectives were being met. Mr. 
Commandeur was instrumental in taking Visionary Solutions Corporation public in Canada. 

In 1999, Mr. Commandeur worked with Trevor Hill to develop a business model to own and operate water and 
water reclamation facilities in areas where water had real, or potential value. Ultimately, this business model 
developed into Algonquin Water Resources of America (AWRA), within which Mr. Commandeur assisted 
with the acquisition of over $84,000,000 (CDN) of water and wastewater assets in Arizona and Texas. During 
this time Mr. Commandeur also assisted in establishment of an office in Carefree Arizona, and deployed new 
financial information systems to support the day to day operations of the utilities. 

PROFESSIONAL AFFILIATIONS 
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EXECUTIVE RESUME 

Graham Symmonds, P.Eng. 

CORPORATE ROLE 

Mr. Symmonds is the Vice President, Compliance of Global Water Resources, LLC. 

POSITION IN THE COMPANY 

Mr. Symmonds is responsible for the operational and regulatory compliance activities of the Global Water 
utilities, including regulatory reporting, process monitoring and operations. Mr. Symmonds is also responsible 
for developing Global Water’s Codes of Practice for commercial and industrial customers, implementing an 
integrated command and control system for all the utilities. Mr. Symmonds performs technical due diligence 
for all utilities under consideration for acquisition, including process reviews and design reviews of existing 
infrastructure, and is ultimately responsible for the integration of new utilities with Global Water’s systems. 

PERSONAL INFORMATION 

Mr. Symmonds was born in 1962 in Middlesbrough, UK, and has lived in Arizona since 200 1 

EDUCATION 

1985 
1988 

University of Toronto, Bachelor of Applied Science (Mechanical Engineering) 
Royal Naval Engineering College, Plymouth, UK, post-graduate Marine Engineering diploma 0 

PROFESSIONAL SUMMARY 

Raised in Ontario, Canada, Mr. Symmonds graduated from University of Toronto with a Bachelors of Applied 
Science in Mechanical Engineering. In 1986, he joined the Canadian Navy and was posted to a variety of 
training and operational units, including post-graduate studies at the Royal Naval Engineering College in 
Plymouth, serving as Deputy Engineering Officer for HMCS ANNAPOLIS from 1989 to 1991, and finally 
being selected as the Equipment Health Monitoring Officer for the Naval Engineering Unit Pacific, where he 
was responsible for condition-based maintenance assessments for all equipment in west coast ships, as well as 
performing pre- and post-refit trials. 

In 1995, Mr. Symmonds joined Hill, Murray & Associates as a partner and Director of Operations. During his 
time at Hill-Murray, Mr. Symmonds became a leading expert in the application, deployment and operation of 
membrane-bioreactor technologies. Mr. Symmonds developed the integrated control suite known as 
enviroSMART (Systems Monitoring and Remote Telemetry) which allowed for unmanned operations of water 
reclamation facilities, and second and third order condition assessments. 

In 2001, Mr. Symmonds joined Algonquin Water Resources of America as Director of Operations, responsible 
for the day-to-day operation of AWRA’s utilities, including regulatory filings, growth management, plant 
operations and capital project planning and execution. 

Mr. Symmonds is a registered Professional Engineer. 

PROFESSIONAL AFFILIATIONS 0 



Association of Professional Engineers and Geoscientists of British Columbia 
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Cindv Liles, CPA 

EXECUTIVE RESUME 

CORPORATE ROLE 

Ms. Liles is the Chief Financial Officer and Vice President, Operations of Global Water Resources, LLC. 

POSITION IN THE COMPANY 

Ms. Liles is responsible for the financial performance and detailed financial reporting and auditing of Global 
Water utilities. In addition, she is responsible for maximizing the growth potential of the various utility service 
areas. She works hand in hand with the developers to develop infrastructure servicing solutions, as well as 
preparing and submitting the regulatory filings required for service area expansion (CC&N Extensions, 
Assured Water Supply Designations, 208 Plan Revisions etc). Ms. Liles actively seeks land developments that 
will complement the company’s long range expansion plans. 

PERSONAL INFORMATION 

Ms. Liles is 4 1 years of age and moved from Memphis, Tennessee to Phoenix in August of 2001 to augment 
her career in operating real estate by learning the development arena coupled with an opportunity to invest in a 
private developer-owned water and wastewater utility. 

EDUCATION 

BBA in Accounting, Delta State University, Cleveland, Mississippi 

Certified Public Accountant 

PROFESSIONAL SUMMARY 

Ms. Liles began her career with a wealth of experience in the general accounting and finance fields, including 
positions at Grenada Sunburst System Corporation in 1986-87, and Holiday Inn from 1987 through 1992. 
During this time, Ms. Liles directed the accounting and reporting of financial results for 70 hotels, 43 
management contracts and 14joint ventures. As a special project, Ms. Liles was selected for the team to create 
the balance sheet for the sale of Holiday Inn hotels to Bass, PLC in February 1990. 

From 1992 to 1994, Ms. Liles acted as the Controller for Imaginative Operations, Inc until she was asked to 
join Mid-America Apartment Communities, Inc. Through the year 2000, Ms Liles was the Senior Vice 
President and Chief Accounting Officer for this firm. Ms. Liles was responsible for establishing the quarterly 
and annual financial reporting to the Security and Exchange Commission. During Ms. Liles tenure, the 
company’s assets increased from $100 million to $1.4 billion and Ms. Liles was the point person to acquire 
funding from a variety of financing mechanisms, including common and preferred stock issuances, debt 
leverage, tax-exempt bonding vehicles etc. 

In 2001, Ms. Liles joined Phoenix Capital Partners (PCP) and Phoenix Utility Management (PUM) as CFO 
and General Manager. PCP and PUM owned and managed private water and wastewater companies, Santa 
Cruz Water Company, LLC and Palo Verde Utilities Company, LLC. Both companies provide services to the 
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fast growing area of Maricopa, Arizona. As of the date of sale of the owners’ interest in the utilities to Global 
Water Resources in February 2004, the two utilities had installed plant and infrastructure in excess of $21 
million serving 4,500 customers in a service area established for 45,000. 

As General Manager of the utility companies, Ms. Liles was instrumental in ensuring developers utility service 
expectations were met timely. Ms. Liles also was the key contact for various county and regulatory agencies 

I including Pinal County, Arizona Corporation Commission, Pinal Active Management Association and Arizona 
Department of Water Resources. 

As Chief Financial Officer, Ms. Liles implemented controls and procedures within the companies to process 
customer service requests for installation of meters and connection of service. Serving a successful 
development that sold 650 homes in the first 150 days, Ms. Liles had to secure that revenues and expenses 
were captured correctly while ensuring customer expectations were met. 

PROFESSIONAL AFFILIATIONS 

Certified Public Accountant 



EXECUTIW RESUME 

Larry Braund, P.E. 

CORPORATE ROLE 

Mr. Braund is the Vice President, Engineering of Global Water Resources, LLC. 

POSITION IN THE COMPANY 

Mr. Braund is responsible for the deployment of infrastructure in order to supply service to all of Global 
Water’s customers. He plans and directs all utility-owned work, and reviews and provides detailed guidance to 
all developers wishing to obtain service. He maintains the water and wastewater master plans, reviews service 
area expansions and provides detailed assessments of potential utility synergies and conflicts. Mr. Braund 
provides field services for installations, and ensures that all infrastructure installed meets Global Water’s 
standards. 

PERSONAL INFORMATION 

Mr. Braund was raised in Michigan, and has lived in Arizona since 1985. 

EDUCATION 

0 1968 University of North Dakota, Bachelor of Civil Engineering 

PROFESSIONAL SUMMARY 

0 
Mr. Braund was raised in Michigan, and served four years in the United States Air Force attached to the Air 
Installations Office. On being honorably discharged, he obtained his civil engineering degree, and earned his 
first of eleven professional engineering designations in Washington state. Mr. Braund is registered in 
Washington, Oregon, California, Arizona, Nevada, Colorado, Montana, Alaska, Idaho, Hawaii and Texas. 

From 1968 to 1975, Mr. Braund was employed by a variety of engineering f m s  in the Seattle-Tacoma area. 
In 1975, Mr. Braund founded LSB International as a civil engineering fm specializing in water, wastewater, 
grading, drainage and land development services. In 1977, Mr. Braund formed Johnson Braund Design Group 
(JBDG). He sold his ownership in that fm in 1985 and moved to the Phoenix area. Here, Mr. Braund 
specialized in land development services, including work in the fort McDowell Indian Community, Laughlin 
airport and a 1000 acre master planned community in the Sierra Nevada mountains. 

In 1995, Mr. Braund joined Coe & Van Loo in Phoenix as a Vice President. In 1997, Mr. Braund became the 
project engineer for Rancho El Dorado in 1997, and developed all the necessary infrastructure for that 
community from the ground up. He assisted in the establishment of Palo Verde Utilities Company and Santa 
Cruz Water Company, and was the principal engineer for the design and construction of the water and sewer 
systems in Rancho El Dorado. Mr. Braund joined Global Water in 2004. 

PROFESSIONAL AFFILIATIONS 

Numerous Professional Engineering affiliations 
Registered Land Surveyor 
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Hill-Murray Background 

Background 

Hill-Murray was a design-build company founded in 1992 on the premise that reclaimed water had both 
an intrinsic value and a fkture potential that was untapped, and largely ignored by the’ engineering 
community at large. The company specialized in deploying emerging technologies into water reclamation 
solutions, tailor suited to an array of complex wastewater treatment problems. 

The partners of Hill-Murray, engineers with direct experiences with the value of water from combat 
experience in the first Gulf War, set to work on developing and bundling technologies while drafting 
enabling legislation to allow for water-quality-based uses, and the exploitation of various “grades” of 
water. Recognizing that reclaimed water is the only water source that is actually increasing in 
availability, Hill-Murray decided to set the standard for reclaimed water quality. 

Hill-Murray systems have been employed in numerous areas: the arctic; closed-loop building systems; 
and in areas where high quality effluent was of paramount importance. Indeed, Hill-Murray systems 
alone have provided the impetus for development of areas that would have otherwise been impossible to 
develop. 

Awards & Accomplishments 

Hill-Murray received numerous awards for its environmental work and efforts in the water reclamation 
field, including the “BC Ministry of the Environment Minister’s Award” (SEE TAB A)for work 
performed at Mt. Washington and the “Zenon Partnership Award” for excellence in design of facilities 
using Zenon technology. Along the way, principals in Hill-Murray were recognized by entrepreneurial 
and professional organizations. Trevor Hill was nominated for “Entrepreneur of the Year” in 1997 
(SEE TAB B) and was a finalist for “Entrepreneur of the Year” in 1998 (SEE TAB C). Additionally, 
Mr. Hill won the “Top 40 Under 40 Award” for accomplishments made by executives under the age of 
forty (SEE TAB D). 

Hill-Murray developed an international expertise in membrane bioreactor (MBR) technology, and the 
supporting regulatory environment. Hill-Murray was instrumental in the Province of British Columbia’s 
water reclamation legislation, and drafted the BC Plumbing Code requirements for dual water mains in 
commercial and residential buildings. Hill-Murray was also active in developing nations through the 
Canadian International Development Agency (CIDA) where Hill-Murray was requested to provide 
regulatory assistance to the government of Barbados, and septage treatment expertise to Costa Rica. 

Hill-Murrav’s corporate resume includes: 

1. Mt. Washington Ski Resort 0.5 MGD Membrane Bioreactor (SEE TAB E) 

The Mt. Washington Ski Resort is an area of rapid growth. The resort, located on Vancouver Island also 
had a strong mandate for environmental stewardship. As their existing treatment facility was overloaded, 
the Resort requested proposals to provide a new facility. The resort had a number of difficult criteria that 
needed to be solved: an extremely low residual phosphorus requirement (c0.5 mg/L); a requirement to be 
able to operate unmanned; a requirement to be located in an unserviceable location for the duration of the 
ski season; and the requirement to be able to treat the extremely variable flow patter (very high flows on 
the ski-season weekends, lower flows during the week, sustained high flows over Christmas, New Years, 
Easter and March break, and almost no flow during the summer). 
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Hill-Murray developed a fixed cost solution for the Resort, which included the installation of a 
membrane-bioreactor treatment system with an advanced, real-time P control via an on-line phosphorus 
monitor and sodium aluminate injection. In addition, the original discharge permit called for a limit on 
flows to Piggott Creek in order to maintain a 20:l dilution rate. In order to accomplish this, the plant 
control system accessed daily data from the Environment Canada meter station via a TCPm link to 
Vancouver. The control algorithm averaged the previous seven days flow data and subtracted two 
standard deviations, in order to predict the next day’s creek flow. This was used as an input to the control 
system, and flows to the creek were isolated when they approached to 20: 1 dilution ratio. Treated water 
was then diverted to an aerated lined lagoon, and discharged over the next few days or weeks as the flows 
in Piggott Creek allowed. 

Mt. Washington also was fitted with the ability to discharge treated water back to the resort for use as 
urinal and toilet flush water. This was implemented as the resort installed the reclaimed water system 
over the next few years. By designing the system with a “just-in-time” infrastructure approach, Mt. 
Washington was able to minimize the initial cost, and was allowed the flexibility to tailor flow capacity to 
the actual load. 

After several years of operating data was accumulated showing the plant was consistently meeting the 
phosphorus limit, the discharge permit was amended to eliminate the 20: 1 dilution ration requirement. 

It should also be noted that this plant must, and does, operate totally independently throughout the ski 
season. All waste activated sludge is managed on site, stand-by emergency power is provided, and 
sufficient redundancy and control strategies are implemented to allow the plant to self-recover from a 
degraded condition. Mt. Washington treated water is of such a high, consistent quality, that it is required 
by the regulatory agencies discharge directly into a fish bearing stream to improve the viability of the 
juvenile salmon population in the summer. 

This plant became the model for the Iqaluit facility, and continues to operate and win environmental 
awards for the Resort. 

2. Ganges, Salt Spring Island 0.3 MGD Membrane Bioreactor (SEE TAB F) 

The Ganges PCC is located on Salt Spring Island, in the Gulf Islands of British Columbia. Ganges PCC 
is operated by the Capital regional District. Prior to the municipal upgrade installed by Hill-Murray 
operated an RBC treatment process in the heart of the Ganges tourist-sensitive marina district. As such, 
there were grave concerns over odor and noise, as well as effluent quality. The RBC was not only was 
the plant at capacity, but there was little or no room for expansion of a standard 24-hour HRT treatment 
process. 

In order to maximize the use of space, and to improve the effluent quality and eliminate any process 
odors, CRD chose the Hill-Murray designed municipal upgrade. This allowed for a significantly 
increased throughput, due to the higher MLSS inventory, and ensured complete nitrification, which was 
an issue at times with the RT3C (Ganges was subjected to a widely varying flow based on the tourist 
loads). 

Again, the ease of operation, and suitability for total automation made the plant a success. This plant has 
subsequently been upgraded a second time with Zenon membranes to increase the flow. 
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(SEE TAB G) 

Salt Spring Island has a legislated obligation to treat all wastes generated on the Island physically on the 
island. As many of the residences employ septic tanks for treatment, there is a large volume of septage 
generated. The normal practice of dumping septage into a wastewater treatment plant is not prudent, as 1 
gallon of septage can represent as much as a 100 gallons of raw wastewater. In an area where the 
treatment plants are small, this impact is very significant. Accordingly, the CRD was looking for a means 
to treat this waste stream on-site, to a high quality suitable for ground disposal. 

Hill-Murray offered a Design-Build-Operate solution, where HM supplied all the equipment necessary for 
dewatering, pressate treatment and disposal. By employing a Fournier rotary press, combined with a high 
rate MBR process, HM was able to deliver biosolids at 20% dryness and a treated water of < 10 mg/L 
BOD and TSS. This allowed the water to be disposed of in a tile field, even though the site had 
groundwater at less than 10 feet form the surface. 

This was the first DBO project ever considered by the CRD, and in fact it is only in 2003 that the CRD 
chose to take over operations of the facility. 

4 .  Huband School (SEE TAB H) 

Huband School was the first closed loop school in Canada. Wastewater is collected from toilets and 
urinals, treated and returned for use as flush water. The site provided by the developers to the School 
board would have been unsuitable for building without this system: the groundwater table was too high 
and the site too small to support a standard septic tanWtile field system. 

Hill-Murray obtained the necessary MoELP permits by going through the rigorous Innovative 
Technologies process with the Provincial government. This program required intensive testing and 
regulatory submittals. 

This plant treats wastewater to beyond A+ standards and used the treated water for toilet and urinal 
flushing, resulting in a water savings of > 85%. The plant runs in a totally automated state, and only 
requires sludge hauling twice per year, allowing those activities to be scheduled when the school is shut 
down for the summer or winter breaks. 

5 .  Sooke Harbour HouseKiingfisher Resorts (SEE TAB I) 

Sooke Harbour house and Kingfisher Oceanside Inn are two of the most exclusive resorts in BC, which 
required both a means of rectifying failed treatment systems, and a means to reduce water consumption. 
Hill-Murray’s experience in permitting and compact treatment plant design, coupled with HM’s ability to 
offer guaranteed effluent quality, operational support services, and standard design systems ensured the 
success of these projects. 

Both resorts were undergoing expansion processes, and so were interested in the growth potential offered 
by the “just-in-time” infrastructure approach HM systems offered. In addition, recycled water cut water 
use, automated systems meant ease of use, and guaranteed effluent quality meant full-time regulatory 
compliance. 

6 .  Lake 0 %lara Resort 

Lake O’Hara Resort is a lodge facility located in Yoho National Park. This part of the Park is not 
accessible to normal traffic - all visitors must register prior to entering, and are required to be bused the 

I 
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10 miles up the mountain to the resort. As a result, the resort was interested in the automated process, the 
ease of operations and the ability to guarantee effluent quality. In this case, treated water was discharge 
through shallow sub-surface disposal, and as such needed to be of very high quality. The MBR solutions 

I provided by Hill-Murray met all the objectives. 

7. LSS CAM MaiidLSS FOX Main (SEE TAB J) 

LSS CAM Main and LSS FOX Main are manned radar stations in the arctic. CAM Main is located 
outside Cambridge Bay, while FOX Main is located at Hall Beach. As a result of Hill-Murray’s work in 
evaluating membrane treatment processes for BC Ferries, the North Warning System of the federal 
government contacted Hill-Murray to explore options for these facilities. Prior to the systems being 
installed, raw wastewater was discharged directly to the tundra. 

Hill-Murray undertook to design, build, and install two containerized MBR treatment systems, as well as 
the associated reclaimed water system throughout the camps. HM had to marshal1 all equipment, tools, 
supplies, and dispatch them to the arctic via barge services. On arrival, HM oversaw the installation, and 
commissioned the plants. 

These systems continue to operate today, and provide excellent treated water. Water consumption, an 
expensive and logistically difficult supply issue, has been reduced to less than 65% of it original rate. 

8. Powell River (SEE TAB K) 

Powell River contacted HM early in 1997 to review options associated with upgrading the infrastructure 
at the Westview wastewater treatment plant. The plant was built on the foundation of an existing facility, 
and based on the proven process designs of previous plants. 

Hill-Murray was contracted in 1997 to provide a 931,000 GPD (Average Annual Flow) membrane 
bioreactor for the City of Powell River in British Columbia. At the time of commissioning, this was the 
largest membrane bioreactor in the world. As part of the project, an existing facility was 
decommissioned, converted and incorporated into the enclosed design. The resulting “boat-house” design 
has received numerous accolades from as far away as Georgia. A very rapid deployment schedule was 
required in order that the City could have access to government grant monies for wastewater 
infrastructure upgrades. In 1998, the plant was commissioned. During the commissioning, the plant was 
subjected to flows well in excess of the design, contracted flow. To its detriment, Hill-Murray and its 
sub-contractors spent several hundreds of thousands of dollars fixing what was an infiltration and inflow 
(&I) problem in the City’s collection system. Twenty months later the plant was finally accepted by the 
City (October 2000). During the twenty month period, Hill-Murray staff operated the plant at no cost to 
the City. The I&I problems remain at Powell River, and the plant sees an average daily flow of more than 
1.3 MGD - 50% above the design flow, and continues to meet the permitted requirements. While the 
formal acceptance of the plant was delayed, and resulted in some unfortunate newspaper articles, Hill- 
Murray finally received a portion of the additional costs spent on the commissioning from the City and a 
full and complete settlement of the contract. 

9. Iqaluit (SEE TAB L) 

Hill-Murray was contracted to provide design services to the City of Iqaluit for a new water reclamation 
facility in Canada’s high arctic. This design, functionally identical to the Mt Washington design, allowed 
for a small foot-print, expandable, high quality treatment plant to be consbxcted in a most inhospitable 
climate. 
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On completion of the design, Hill-Murray was requested to act in an Engineer-Procure-Manage capacity, 
whereby the equipment was ordered based on the design and the construction was contracted to a variety 
of local and national contractors. All contractors were required to bond directly to the City of Iqaluit. 
During the construction process, the tankage (which used a new forming technique known as Octaform) 
failed the hydrostatic test. The bonds established to protect the municipality from this contractor were 
subsequently called to execute repair work. As the construction season in the Arctic is only a few short 
months long, the window of opportunity to commission the plant during the year was lost, even though 
the necessary repairs were eventually performed. Zenon had been contracted to commission the facilities 
the following spring, but due to a change in leadership within the town council the plant was not 
commissioned and to this day remains uncommissioned. The plant is complete in all respects and simply 
awaits commissioning. Hill-Murray completed its scope of work and continued to provide assistance to 
the City in evaluating repair options, and providing the necessary support to ensure bonding agencies met 
their obligations to the City. 

, 

In 2000 Hill-Murray was wound down by the partners to transition from a design-build engineering firm 
to ownership and management of utilities. Hill-Murray had completed several innovative applications of 
membrane technologies, including fully recycling office buildings (SEE TAB M), and reclaimed water 
distribution for master planned communities (SEE TAB N) - both firsts in Canada. The goal of 
management was to leverage its experience in water reclamation and re-use in areas that were 
experiencing high growth rates and where reclaimed water would be a significant contributor in the 
future. The resulting organization was Algonquin Water Resources of America ( A m ) .  



Algonquin Water Resources of America (AWRA) 

AWRA was formed to own and operate water and wastewater infrastructure in the Southwestern United 
States. From its formation in 2001, AWRA has actively acquired infiastructure in Anzona and Texas. 
Funded from a Canadian open-ended income trust fund with a desire to deploy capital for a stable return, 
AWRA provided a consolidation mechanism whereby utilities could be modernized, and updated to both 
expand their customer base and improve their efficiency with capital from Algonquin. 

AWRA acquired and now owns Black Mountain Sewer Company, Gold Canyon Sewer Company, 
Litchfield Park Services Company, Bella Vista Water, Tall Timbers Utilities (Texas) and Woodmark 
Utilities (Texas). AWRA is presently the third largest supplier of water and wastewater services in the 
State of Arizona. 

Algonquin Water Resources of America understood the difficulties faced by many small service 
providers. As most of the private utilities are strapped for capital dollars, much of the infrastructure that 
is available is lacking. AWRA brought a fresh vision, and access to capital for its utilities. 

A case in point is Gold Canyon Sewer Company. When AWRA acquired GCSC, it was an eyesore, was 
having difficulty in water disposition, and produced offensive odors. To its credit, AWRA understood 
these issues, and developed solutions based on real technical criteria to deal with them. AWRA was 
ready to upgrade the facility when the process was usurped by CAAG. In the absence of the political 
interference, the plant would have completed its upgrade in December 2003. 

Gold Canyon Sewer Company (GCSC) 

Gold Canyon was purchased by Algonquin Water Resources of America in July 2001. At the time, the 
utility was experiencing tremendous growth combined with severe mismanagement by the contract 
managers, Faciligroup. The plant layout and design left much to be desired, and the planning to meet the 
anticipated flow was short sighted at best, non-existent at worst. 

There were many issues with the plant, but two were paramount in the evaluation: odor control and 
treated water disposition. The plant is not ideally sited, and had no effective odor control. As a result, 
normal operations (sludge decanting) could result in significant unpleasant odors being released to the 
atmosphere. Recognizing this, what was termed “Phase 111” was developed to allow for the expansion of 
the plant to 1.9 MGD, and included covered tankage, wet and dry odor scrubbers and increased effluent 
quality. It was felt that temporary odor measures would not be effective (as indeed they have proven to 
be) and rather than investing capital to mask the issue, capital could be far better employed in 
permanently fixing the problem in Phase IIT, AWRA made numerous attempts to improve the odor 
situation for the residents of Gold Canyon, while at the same time ensuring the integrity of the Phase I11 
design. GCSC and AWRA worked very closely with all regulatory agencies to address this problem 
(ADEQ, ACC, Pinal County). 

From a water disposition standpoint, GCSC had always been operated in a consumptive re-use mode - all 
water generated had to be delivered to the two surrounding golf courses. While this may have been 
appropriate for a 0.1 MGD facility, it is certainly not for a 1 .O+ MGD facility. Compounding the problem 
was the phase difference between water production and water demand - GCSC produces large amounts of 
water in the winter months, just when the golf courses are cutting down dramatically on irrigation. In 
order to alleviate this problem, GCSC installed recharge basins and progressed work on an NPDES 
discharge permit, which would have allowed seasonal discharge to the wash. This “normal” mode of 
operations was denied the utility in a political move designed to isolate GCSC by Pinal County. By the 
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summer of 2003, AWRA was in the final stages of approval for the upgrade of the existing water 
reclamation facility for Gold Canyon. The $5  MM + budget for this project had been approved by the 
board, was in detailed design and was planned for completion in summer 2004. 

Trevor Hill, Leo Commandeur and Graham Symmonds left Algonquin on amicable terms to start Global 
Water Resources in the fall of 2003. AWRA hired staff to maintain operations and remains committed to 
the utilities and their compliant operation. 
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has been chosen as one ofBritish Columbia’s top business achievers under the age offorty 
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Mt. Washington Ski Resort, Comox, BC 

August - November 1996 November 1996 

PROBLEM: 
The existing sewage treatment plant for Mt. Washington’s 445 chalets and condominiums and other 
facilities, was operating at capacity, The mountain’s effluent discharge was directed into nearby 
Piggott Creek. The provincial Ministry of Environment required very low nutrient levels in the 
effluent to ensure that fish populations in the creek were not adversely affected. 

The ski resort was planning a major expansion and required a sewage treatment facility that could 
handle larger volumes while still meeting environmental regulations. 

SOLUTION: 
Hill, Murray & Associates designed a new wastewater treatment facility housed in a small building a 
short distance away from the resort area. The building incorporates biological treatment and 
membrane filtration using Zenon’s ZenoGemm technology, as well as the mechanical and support 
systems required to operate and maintain a large facility. 

The system treats wastewater to near drinking water quality. Nutrient levels are markedly reduced 
ensuring the treated wastewater easily meets strict Ministry of Environment regulations for fish- 
bearing streams. 

TREATMENT: 
Treatment is accomplished using 
hollow-fibre membranes deployed in a 
bioreactor that reduces nutrients, in 
particular phosphorus, to very low 
levels (less than 0.1 mg/L). The 
sewage treatment building contains a 
diesel generator for back-up power 
and an automatic trash removal and 

EFFLUENT QUALITY 

New Permitted New Advanced Parameter 
Limit Treatment Plant Level 

BODS (mglL) c10 c10 
TSS (mglL) c10 c10 

Phosphorus (mg/L) C O S  0.1 
Toxicity Non Toxic Non-Toxic (BioAssay) 
FC (MPN/100 mL) <10 <10 

Temp “C Temperature Diffuser Required Ambient 
Not Specified c0.2 NTU bagging system. 

Turbiditv 
E N V I R O N M E N T A L  PH Not Specified 6.2 - 7.2 

SYSTEMS E N G I N E E R S  over .. 
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sensors. An autodialer notifies Hill, Murray if the plant 
is not operating at peak performance. The control 
system can also be accessed through a modem link, 
allowing the company’s technicians to alter systems 
remotely. The plant is monitored 24 hours a day, seven 
days a week. 

MONITORING: 
The plant is actively controlled by a Programmable Logic Controller that activates systems as required by the plant’s 

The flow of Piggott Creek is constantly monitored and 
the information is relayed by satellite to the instrument 
controls of the treatment plant in order to regulate the 
flow of treated wastewater to the creek. 

MT. WASHINGTON SKI RESORT SYSTEM: 

Auger 
Trash Removal 
Water passu through a channel 

;teated water to the creek 

Flow monitoring 
station and satellite 
uplink antenna 

Main-system 
cnmnuter 

Q FC: Faecal Coliform measured as MPN - Most Probable Number of Pathogens in 100ml sample 
0 Hdl. Murray & hrrwrru Inc 1996 All righu reKrved No part of rhlr publiurion may be reproduced. mnrmmed. or rmred elmroncdly. in whole or in parr. wirhour rhc exprcrt wniren mnsmt of the owner 9: 8 
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SYSTEMS ENGINEERS 

... 
it’s time to start recycling wastewater because every drop counts. 

SKI RESORT INVESTS $3 MILLION IN 

or the owners of Mt. Washington Ski 
Resort, trying to meet strict environment 

guidelines for wastewater was a difficult task. 
Further development of the Vancouver Island 
ski resort located near Comox, British 
Columbia, was a challenge because the existing 
wastewater treatment plant had limited 
expansion capabilities. 

With the signing of a $3 million agreement for 
Hill, Murray & Associates to design and build a 
new advanced treatment facility, the future is 
bright. The proven technology allows the resort 
to expand while protecting sensitive aquatic 
environments. 

ON THE LEADING EDGE 

Environmental Systems. Nutrient levels will be . 
markedly reduced and the treated wastewater 
will easily meet strict Ministry of Environment 

fish-spawning streams. 

of the discharge to Piggott 
the headwaters of the Oyst 

Installation began at the r 
will be c 

In 1993, they formed Hill, Murray & Associates 
and since then he company has grown rapidly It 
now has a core of nine highly trained staff and 
additional associates fiom a wide-range of disciphes. 

Hill, Murray is a lot more than an environmental 
engineering firm. It sells a service - the 

Trevor Hill, President OfHill, Murray &Associates: 
“We want to encouragepeople to think about water 
as a reusable resource. ’’ 

company plans, designs, builds, installs, 
operates, maintains and monitors wastewater 
treatment and recycling equipment for the life 
of a system. 
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TRAILER PARK KEEPS THE HEALTH INSPECTOR HAPPY 

he septic tank at Thetis 
Lake Trailer Park had 

failed. Health inspectors were 
requiring the owners to pump 
and haul 6,000 gallons of 
sewage per day, and they were 
searching for a solution. 

The answer lay in the installation of new technology 
installed by Hill, Murray & Associates. The owners installed 
a two-chambered, aerated bioreactor system. Unlike the 
Sooke system (see diagram on previous page), spaghetti-like 
fibre membranes are immersed in the bioreactor (Zenon’s 
ZenoGemm system) and the wastewater is sucked into the 
hollow membranes. 

The new system has been running for a year now with 
consistent, excellent results and the health inspectors are happy. 

Small sewage treatment ficilities like this one a t  Thetis Lake near 
Kctoria, easib meet the chalhnges of health and environmental 
regulations. 

REWRITING THE RULES - THE REAL CHALLENGE 

hen Trevor Hill, President of Hill, W Murray & Associates, started out in 
business, he realized that the major 

roadblock to conserving and recycling water 
was not the technology, but the laws, bylaws, 
and regulations of environmental and health 

agencies. 

Many of the old rules were made in a time 

when supplies of freshwater seemed limitless 

and the solution to pollution was dilution. 

But times have changed. 

Hill, Murray has been instrumental in 

bringing about a revision to British Columbia’s 

H I L L  
M U R R A Y  

plumbing code, allowing for dual water 
mains in commercial and residential buildings. 

The company researched and wrote an 

important guide for the B.C. Ministry of 
Health on the acceptance of wastewater 

treatment facilities for treated-water recycling. 

Whenever Hill, Murray plans to install a 

facility in a community, the company works 

closely with environmental, health and local 

government regulators. Summing up the role 

that the firm plays with many of its clients, 
Trevor Hill refers to Hill, Murray & 

Associates as a “techno-facilitator”. 
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DEMONSTRATION SEPTAGE PLANT A SUCCESS 

ost communities 
without sewers use 

septic tanks and disposal 
fields for treatment of 
their waste. The tanks fill 
up and the contents - 
known as septage - must 
be periodically pumped 
out and disposed. 

The Burgoyne Bay 
disposal facility on 
Saltspring Island, British 
Columbia, was using a 

One of the advantages of the Fournierpress is the exceptional level 
of dtyness of the sludge cake. 

lagoon system to remove water from septage. The plan 
was to allow the liquid to percolate through the soil and 
compost the dried, sludge. 

However, a high water table meant the lagoons failed to 
percolate and the septage was too wet to compost. The heavy, 
water-logged septage had to be hauled to another facility at 
considerable cost to the residents of Saltspring Island. 

Hill, Murray & Associates established a de-watering 
facility at Burgoyne Bay. The highly efficient system 

produces septage cakes of more than 40 per cent 

dryness. The cakes can be 
composted on-site, but 
their lower weight means 
low truchng costs if 
hauling is required. 

At the heart of the 
innovative facility is a 12”- 

diameter rotary press, 
manufactured by Les 
Industries Fournier of 
Quebec. The Fournier pr 
has been used in a numb 
of de-watering applicatio 

in Quebec and has a history of excellent performance 
septage and sewage sludges. 

The sealed unit operates quietly at very low speed, is 
nearly odourless and takes up very little floor space. 
Operating costs are low because the process runs 
automatically and the press has few moving parts. 

The liquid removed from the sludge is treated with a 
membrane bioreactor. The treated water can either be 
reused or disposed of in a conventional disposal field. 

Filtrate Tank 

..* 

Diesel 
Generator 

Cake Bin 
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DEMONSTRATION SEPTAGE PLANT A SUCCESS 

ost communities 
without sewers use 

septic tanks and disposal 
fields for treatment of 
their waste. The tanks fill 
up and the contents - 
known as septage - must 
be periodically pumped 
out and disposed. 

The Burgoyne Bay 
disposal facility on 
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lagoon system to remove water from septage. The plan in Quebec and has a history 

dryness. The cakes can be 
composted on-site, but 
their lower weight means 
low trucking costs if 
hauling is required. 

At the heart of the 
innovative facility is a 12”- 

diameter rotary press, 
manufactured by Les 
Industries Fournier of 

was to allow the liquid to percolate through the soil and 

compost the dried sludge. 

However, a high water table meant the lagoons failed to 

percolate and the septqe was too wet to compost. The heavy, 
water-logged septw had to be hauled to another facility at 

septage and sewage sludges. 

The sealed unit operates quietly at very low speed, is 
nearly odourless and takes UP very little floor space. 
Operating costs are low because the process runs 
automatically and the press has few moving parts. 

considerable cost to the residents of Saltspring Island. 

Hill, Murray & Associates established a de-watering 
facility at Burgoyne Bay. The highly efficient system 

produces septage cakes of more than 40 per cen 

Quebec. The Fournier p 
has been used in a numb 
of de-watering application 
of excellent performance o 

The liquid removed from the sludge is treated with a 
membrane bioreactor. The treated water can either be 
reused or disposed of in a conventional disposal field. 
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Mt. Washington Alpine Resort is the recipient of the 2001 Starfish Award for Environmentally 
Responsible Tourism. The award is sponsored by national environmental charitable organisation 
Oceans Blue Foundation in recognition of a tourism business in BC that makes an outstanding 
contribution to environmentally responsible business practices. 

The Starfish Award is determined according to five criteria. Nominees must demonstrate their: 

Efforts to minimise the negative impact of their business practices on the natural environment; 
Economic benefits from their efforts; Commitment to Change in their ongoing and future 
operational practices to continue to improve their environmental record; Commitment to their 
community; and Overall commitment to conservation of their natural surroundings. 

I 

Mt. Washington scored highly in all five judging criteria. 

Mike Harcourt, former BC Premier and a Patron of Oceans Blue Foundation, presented this 
year's Starfish Award. "I am delighted to present the Starfish Award to Mt. Washington Alpine 
Resort," said Mr. Harcourt. "They embody in their business practice exactly what Oceans Blue 
Foundation maintains as a core principle; that to thrive in the competitive tourism industry, 
businesses must take care of the spectacular surroundings that attract visitors." 

The Starfish Award was presented as part of the third annual British Columbia Tourism Awards, 
which took place yesterday at the at the BC Tourism Industry Conference 2002 at the Park Plaza 
Vancouver Airport Conference Resort. 

Created in 1996, Oceans Blue Foundation is an environmental charitable organisation with the 
mandate of conserving coastal environments through education and awareness. It is the first 
charity in North America to focus on developing environmentally responsible 'best practices' for 
all sectors of the tourism industry. 



For Information: Coralie Breen, President & CEO Tracy London, General Manager Oceans Blue 
Foundation Oceans Blue Foundation T: 604.684.2583, ext. 1 (office) T: 604.684.2583, ext. 2 
(office) T: 250.247.8813 (home) 

BACKGROUNDER 

Mt. Washington Alpine Resort is a four-season resort destination situated on Vancouver Island 
directly adjacent to Strathcona Provincial Park. Established in 1979, Mt. Washington Resort 
offers Alpine and Nordic skiing, as well as snowboarding, tubing, snowshoeing and luging 
activities to more than 400,000 winter visitors. An additional 50,000 people visit the Resort in 
summer to enjoy the alpine meadows. 

Winner of the 2001 Starfish Award for Environmentally Responsible Tourism, Mt. Washington 
Alpine Resort initiated a complete repositioning strategy in 1999, a key component of which was 
to continue to monitor and be sensitive to its environment. Several environmental initiatives 
implemented subsequent to the repositioning helped Mt. Washington earn the prestigious 
environmental award, as follows: 

Landscaping involved the replanting of plants and turf from construction sites, as well as the 
addition of indigenous plant species that require little watering; Interpretive trails include signage 
to inform visitors of surroundings and views; Catch basins were put in place to reduce silt runoff; 

Recycled grey water is used in the toilets and urinals; Extensive glazing on the main lodge's 
southern face provides passive solar heating and lighting, minimising external energy 
requirements; 

The new lodge's ceiling was built out of Hemlock, which was sourced from the construction site 
and new lift runs (green wood) and milled on site; 

The property has a state of the art sewage treatment plant that treats sewage from both the resort 
and neighbouring condominiums. Bio-sludge from the sewage treatment plant is applied to the 
fields of a local farm; 

Water conservation education for village condo owners is conducted at strata council meetings; 

Water consumption has been reduced from 25 million gallons per year to 18 million gallons per 
year; 

A pilot project is in place to dry wet food waste. To date the pilot has resulted in wet waste being 
reduced from 100 lbs to 2 lbs in a converted sewage treatment cell. Dried organic material is 
spread on the ground; 

A recycling program is in place for the collection of cardboard, glass, metal, and plastic; 

A staff coffee card program to reduce disposable cups; 



A plan is being considered to introduce self composting toilets to replace port-a-potties; 

A full section of high altitude land worth approximately $250,000 was donated to the Vancouver 
Island Marmot Recovery Foundation. The Foundation, which has built a remote Marmot Captive 
Breeding Facility on the donated land, captures endangered marmots and keeps them in the 
facility during hibernation and breeding; 

In addition to the many conservation initiatives in place at the resort, Mt. Washington has 
demonstrated a strong commitment to the local community, as follows: 

The resort has provided support in excess of $50,000 annually to various children's charities and 
events; and The resort has provided donations and support to the Strathcona Provincial Park for 
initiatives such as trail restoration. 

The Starfish Award also requires that nominees demonstrate an indication of economic benefit 
related to environmental efforts. Mt. Washington Alpine Resort estimates that its environmental 
commitment contributed to a significant increase in visitation since the inception of the resort's 
repositioning strategy. 



Image: Skies Above Foundation Award for Mount Washngton 

Balancing the operations and growth of BC’s 3rd most visited snow resort while at the same time 
protecting and nurturing the environment has again landed a major award for Mount 
Washington Alpine Resort on Vancouver Island. Recently, the Skies Above Foundation 
invited noted wildlife artist and visionary Robert Bateman to host a gala event in Vancouver 
that would be the showcase for the foundations’ annual Environmental Leadership Awards. 

Located above the Comox Valley and adjacent to Strathcona Provincial Park, Mount 
Washington Alpine Resort is a four-season resort and it hosts visitors from around the world. 
Over 400,000 winter enthusiasts make the trip up to the 1588 metre (52 15’) mountain and almost 
100,000 guests make the resort a stop in the summer. President Peter Gibson has been with 
Mount Washington Alpine Resort for its entire 25 years of operation. “This is our third major 
environmental award in as many years and it’s gratifylng to see that our values have helped steer 
us in this direction”. Resort values, which are a strong part of each new employee’s 
indoctrination, are: respect for the natural environment, healthy lifestyles, a commitment to the 
community, a safe and enjoyable experience for guests and staff and managed resort 
development. Gibson adds that there have been some milestones achieved in the last couple of 
years as the resort grows. “When we were designing Raven Lodge, our recent addition of a 
Nordic facility, part of the process dealt specifically with environmental initiatives. The building 
uses special glass to save heating energy and we recycle our grey water, through a filtration 
system, for our toilets and urinals.” 

The Skies Above Foundation noted that the resort won the award this year for its wholehearted 
practice of ecotourism, including many initiatives to minimize environmental impacts as well as 
its six-figure donation of land to the Marmot Recovery Foundation and the active involvement in 
funding for trail building, bridge work and camp sites at the adjacent Strathcona Provincial Park. 
Mount Washington Alpine Resort was one of three businesses that were honoured by The Skies 
Above Foundation. SED Technologies, of Sidney and Nelson, and Freybe’s Gourmet Foods of 
Abbotsford both received awards for innovative methods of production and energy saving. The 
gala event was co-hosted by The Burns Bog Conservation Society. 

Mount Washington Alpine Resort is celebrating its 25th anniversary this year and the resort is 
commemorating the year with a major terrain and lift expansion into The Outback this 
December. Other development progressing at the resort this summer includes the building of 
Bear Lodge, the twin to the much-touted Deer Lodge slope side luxury condo hotel. For more 
info, surf to www.mountwashington.ca 
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Capital Regional District 
Ganges Pollution Control Centre 
Saltspring Island, BC 

APPLICATION: 
Sewage treatment plant upgrade 

CAPACITY: 
90,000 imperial gallons per day 
expandable to 300,000 (IGPD) 

INSTALLED: 
November 1996 -January 1997 

COMMISSIONED: 
December 1996 

PROBLEM: 
The Capital Regional District (CRD) operates a sewage treatment plant to serve the growing 
community of Ganges on Saltspring Island. CRD needed to upgrade the facility which was reaching 
its maximum capacity. The plant had to be designed to handle future increases in sewage volume and 
minimize the impact on the marine environment where the ouftall is located. 

Simple expansion was difficult, as the small site is very close to the town’s stores, businesses and 
restaurants, and little additional land is available. 

SOLUTION: 
Hill, Murray & Associates’ unique solution was to convert the plant to a membrane-bioreactor system 
which uses the existing tanks and buildings. This technology increased the facility’s capacity and 
improved the effectiveness of the treatment. 

This approach offered considerable cost savings, as many of the components for upgrading the facility 
were already in place and no costly sewer extensions were required. Reduced maintenance and sludge 
disposal requirements mean lower operating costs. 

The capacity of the plant can be further expanded in phases over time, to match actual demand as the 
community grows - just-in-time infrastructure. Additional membranes are added to the tanks as 
they are needed. Taxpayers pay for what they need right now; they don’t finance facilities which they 
may or may not need sometime in the future. 

The upgraded Ganges facility easily exceeds Ministry of Environment requirements for a marine 
outfall. Moreover, the quality of the treated water remains constant despite daily and seasonal 
fluctuations in sewage volume. 

over ... 



TREATMENT: 
Two existing tanks on the site were retrofitted with a 
ZenoGemTM membrane-bioreactor system. This 
technology, developed by Zenon Environmental, a leading 
Canadian environmental technology firm, has a proven 
20-year track record at installations across North America. 

Unlike conventional sewage treatment, where solids settle 
by gravity and then liquids flow off the surface, the Zenon 
process uses membranes to retain solids and the liquid is 
pulled through the membranes with vacuum pumps. The Zenon process treats significantly more sewage in the same size 
of tank. 

EFFLUENT QUALITY 

BOD5 (mg/L) <25 <10 

TSS (mg/L) ~ 2 5  <10 
Toxicity Non Toxic Non-Toxic (BioAssay) 

FC (MPN1100 mL) <loo0 <IO0 (no disinfection) 

Turbidity Not Specified <0.2 NTU 

Before the upgrade, the plant at Ganges could treat about 90,000 imperial gallons of sewage per day. Incremental 
upgrades - adding more membranes to the tanks - will allow the plant to treat at least 300,000 IGPD, giving the 
community more than 25 years of sewage treatment. 

MONITORING: 
The plant is actively controlled by a Programmable Logic Controller. The plant is monitored 24 hours a day, seven days a 
week to ensure peak performance. 

Pre-Treatment 

Biological Treatment 
The existing treatment tank is 
used with the addition of an 

The wastewater is first passed through a trash 
removal system which removes grit and grease. 

enhanced air supply. A i r  supplied 
by blowers provides an aerobic 
environment for nitrification of 
ammonia, biologicd reduction of 
sewage and solids digestion. 

Monitoring 
The plant is actively controlled by a 
new Programmable Logic 
Controller that fully automates the 
new system. An autodialer notifies 

RBC 

monitored 24 hours a day, seven 
days a week. 

Membrane technology replaces passive clarifiers. The bioreactor can now run 
at a much shorter hydraulic retention time (HRT) and a much longer solids 
retention time (SRT). This allows for increased capacity within an existing 
facility. Additional membranes can be added as sewage volumes increase in 
the future. 

Membranes are sumended in the biolorzical treatment chamber or bioreactor. v 

Suction from vacuum pumps pulls water into the hollow fibre membranes 
which act as a barrier to solids and pathogens. The treated water proceeds to 
the wet well and then to the marine outfall. BOD: Biochemical Oxygen Demand - mg/L 

TSS: Total Suspended Solids - mg/L 
FC: Faecal Coliform measured as MPN - Most Probable Number of Pathogens in l O O m l  sample 
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TAB G 



pumped from area septic tanks and 
hauled to Burgoyne Bay where it is screened to 
remove non-biodegradable materials such as plastic. 
The septage is put in a 10,000 gallon storage tank BOD5 (mg/L) 10,000 - < 1,000 <10 
and is continuously mixed. TSS (mg/L) 20,000 - c1,ooo <10 

The septage is fed into the Fournier rotary press Dryness 1-2.5% >40% - - 
FC (MPN/lOO mL) 1OkWOOO - 10,000,000 c1 

where drag forces from a rotating channel push the 
liquid through filter elements and compress the solids. The 12"-diameter press can process 300 gallons an hour (larger 
models are available). As the sludge cake is formed, it is further compressed. A large percentage of the water is squeezed out 
of the sludge, resulting in a very dry cake. 

The liquid is pumped into another storage tank where Zenon's ZenoGemm membrane bioreactor treats the fdtrate 
removing suspended solids and organics. The treated water can be reused or disposed of in a conventional field. The cakes 
are stored temporarily and can be composted or disposed of at a landfill site. 

MONITORING: 
The press only functions when an operator is present. More permanent Septage facilities would use a variety of automatic 
features, induding remote monitoring to ensure peak performance. 

BOD Biochemical Oxygen Demand - mg/L 
T S S  Total Suspended Solids - mg/L 
F C  Faecal Coliform measured as MPN - Most Probable Number of Pathogens in lWml sample 
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PROJECX 
Capital Regional District 
Burgoyne Bay Septage Facility 
Saltspring Island, BC 

APPLICATION: 

Septage de-watering facility 

CAPACITY: 

400 gaUhour 

INSTALLED: 
September 1996 

COMMISSIONED: 
September 1996 

PROBLEM: 

I 

The Burgoyne Bay Septage Facility had used a lagoon system to remove water from the septage. The 
plan was to allow the liquid to percolate through the lagoon bottom and compost the dried septage. 

However, a high water table meant the lagoons failed to percolate and the septage was too wet to 
compost. The lagoons were closed and septage was hauled to another facility at considerable cost to 
the residents of Saltspring Island. 

SOLUTION: 
Hill, Murray & Associates established a de-watering facility. This highly efficient system produces 
septage cakes of greater than 40 per cent dryness, ready for composting. 

W i l e  the cakes would ideally be composted on-site, their lower weight means low trucking costs if 
hauling is required. 

At the heart of the innovative facility is a 12”-diameter rotary press, manuf-gctured by Les Industries 
Fournier of Quebec. The Fournier press has been used in a number of de-watering applications in 
Quebec and has a history of excellent performance on septage and sewage sludges. 

The sealed unit operates at a very low speed and is nearly odourless. Operating costs are low because 
the process runs automatically. The press takes up very little floor space, and is inexpensive to maintain. 

ENVIRONMENTAL 
SYSTEMS ENGINEERS over ... 
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School District No. 71 
Comox Valley Board of Education near Courtenay, BC 

APPLICATION: 
Fully recycling water reclamation plant in a public 
school; nitrification/denitrification 

CAPACITY: 
4,500 imperial gallons per day (IGPD) 

u 
1 1 

H 

5 
ENGINEERING 
- W A T E R  

SOLUTIONS 

INSTALLED: 
Spring 1998 

COMMISSIONED: 
Summer 1998 

PROBLEM: 
The Comox Valley has been growing rapidly and new schools are needed in many communities. The 
land purchased for the construction of Huband Park Elementary School had a limited water supply, 
a high water table, and the percability of the soil was poor. A standard disposal field would not have 
been permitted at this location. 

soLulloN: 
Hill Murray designed and built a fully recycling, tertiary-quality water reclamation facility in the 
school. The facility is housed in an equipment room in the school building. 

Wastewater from the school is collected and passed through a membrane-bioreactor system and then 
reused to flush toilets and urinals. The building was designed with two sets of water pipes - the first 
to deliver potable water to the sinks, and the second to deliver reclaimed, treated water to the toilets 
and urinals. 

With this system, water consumption and effluent outflow are reduced by more than 90 per cent 
to only 360 imperial gallons a day. The disposal field for the whole building requires only 26 feet 
of infiltrator pipe. Effluent quality is very high, thus protecting the high water table in the area. 
Low flush fixtures for the toilets and urinals were installed to reduce overall water usage. 

The reduction in potable water consumption in the school results in a yearly saving of more than 
800,000 gallons of water compared to a similar building with a conventional treatment system. 

TREATMENT: 
The wastewater from sinks, toilets, and urinals is collected in a trash trap and pumped to a bioreactor 

e bioreduction of organics and ammoni 
of &e sewage is an odourlm process. 

place. In the bioreacror, aerobic microbia 

including all b 
an process using Zenon’s 

on filter and an ul 

water-borne pathogens are removed in a m e 
technology. Water is prepared for reuse by passing it 

tiy that residual stored solids usually don’t need to be 



MONITORING: 
The Huband Park facility is operated by Canadian Wastewater Corporation (CWC), a wholly-owned subsidiary of Hill 
Murray. The plant is monitored 24 hours a day, seven days a week. The plant is operated by a programmable logic controller. 
If the facility is not operating at peak performance, an alarm signal is sent to the CWC paging system. CWC technicians log 
on to the system remotely and in most cases can recufy the situation without visiting the site. 

Potable water Recycled 

Huband Park Elementary School Kzz 
carbonfilters Canada's First Water-recycling School Student population: 325 

6,000 

5,000 

2 41000 ' 3,000 

2,000 

- Typid Elemcnouy School 
Potable Water Use 

1,000 

n " 
Nov. 2 Nov. 16 Nov. 30 
1998 

BOD: Biochemical Oxygen Demand - mg/L 
TSS: Total Suspended Solids - mg/L 

Dec 14 
1998 

L 

v-- 
L A  

FC: Faecal Coliform measured as CFU - Coliform Forming Units per lOOmL sample 
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Sooke Harbour House, 
Sooke, BC 

Kingfisher Oceanside Inn 
Courtenay, BC 

APPLICATION: 
Fully recycling, wastewater treatment plant 

CAPACITY: 
6,000 imperial gallons per day (1GPD)I 
10,000 IGPD 

INSTALLED: COMMISS~ONED: 
Sooke Harbour House: July-September 1997 
Kingfisher Oceanside Inn: April-June 1997 

Sooke Harbour House: September 1997 
Kingfisher Oceanside Inn: June 1997 

PROBLEM: 
The owners of Sooke Harbour House, a world-renowned inn on the west mast of Vancouver Island, 
were told by the Ministry of Health that there was a problem with their septic system. The owners 
planned to expand the inn and they needed a wastewater system that would protect the fiagiie marine 
environment, which was such an integral part of the inn's popularity. The beautiful buildings and 
grounds at the inn are also part of its attraction, so it was important that a wastewater facility not be 
an eyesore. 

Similarly, Kingfisher Oceanside Inn, a seaside resort on the east coast of Vancouver Island, was 
expanding and the owners were worried that an already failing septic system combined with a high 
water table might pollute the adjacent shoreline. Land was at a premium, so a wastewater facility 
would have to make efficient use of space. The owners were also concerned that the facility blend in 
with its surroundings. 

SOLUTION: 
Hill, Murray & Associates designed and built f d y  recycling, tertiary-quality wastewater treatment 
facilities for both Sooke Harbour House and Kingfisher Oceanside Inn. The heart of the treatment 
process is a Zenon ZenoGemm membrane-bioreactor housed in an unobtrusive 15 foot by 24 foot 
building. Most of the wastewater handling equipment is located underground. 

The new accomodations at both inns were built with the required additional plumbing so that treated 
water can be reused in toilets and urinals. Sooke Harbour House also uses the recycled water to 
irrigate large gardens and lawns. 

Recycling water results in a marked reduction in water consumption and a decrease in the volume of 
wastewater discharged to the disposal fields. Hence, the fields are considerably smaller than 
conventional sewage treatment systems. Effluent quality is consistently very high at both locations. 

The capacity of the water reclamation facilities can be increased in phases over time, to accommodate 
further expansion of the inns and increased volumes of wastewater. 

~ 
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In both installations, the wastewater from showers, sinks, and toilets is collected in a trash trap and pumped into 
the membrane-bioreactor. Blowers supply air for the efficient microbial breakdown of the waste. The Zenon 
process uses vacuum pumps that pull the liquid through the membranes, leaving solids and water-borne pathogens 
behind. The water is prepared for reuse by passing it through a carbon filter and ultraviolet sterilizer. 

MONITORING: 
Both facilities are actively controlled by a Programmable Logic Controller. The plants are operated, maintained and 
monitored by the Canadian Wastewater Corporation (CWC) , a utility company and subsidiary of Hill, Murray 
& Associates. 

KINGFISHER OCEANSIDE INN: 

PLC 

BOD: Biochemical Oxygen Demand - mg/L 
TSS: Total Suspended Solids - mg/L 
FC: Faecal Coliform measured as MPN - Most Probable Number of Pathogens in 1 Wmi sample 
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Oiiter 
Recycling 
Arctic Water 
Using water wisely makes 
sensein the Arctic, where the 
environment is ultrasensitive 
to every human encroachment 
Mindful of this, the Canadian 

sive new water redamation 
systems at its radar stations in 
Cambridge Bay and Hall Beach. 

equipment was installed in 
November 195, water con- 
sumption at the two Htgh k 
ticsiteshas been cut in half, esti- 
matesTmorHill,co-founderof 
Hill, Murray and Associates, the 
Pacific and NWT reps for 
Zenon Envimnmental Systems 

How's it done? Simple: 
water fmm toilets and showers 
on the base isdeaned and used 
again in toilets and urinals 
(And the problem of dumping 
iaw sewage onto the tundra 
has been, er, eliminated. Solid 
waste isseparated from the 
water by superfine filters and 
broken down by bacteria in 
special tanks) A small amount 
of the deand water is sterilized 
by ultraviolet light and released 
back into @e environment 

This kind of recycling isn't 
entirely new. In California, it's 
been the law for yeas There, 
water used to flush toilets is 
cleaned and recirculated to 
irrigate lawns. 0 

militaryhasinstalledimpres- 

since ComputermONtorrd 

1 
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E N G I N E E R I N G  
W A T E R  

S O L U T I O N S  

WESTVIEW WATER RECLAMATION FACILITY 

PROJECT: 
Corporation of the District of Powell River 
Powell River, BC 

APPLICATION: 
Municipal sewage treatment plant upgrade 

CAPACITY: 
Steady State Flow 
0.9 megagallons per day (USMGD) 
Peaking Flow: 
1.8 megagallons per day (USMGD) 

INSTALLED: 
Summer 1998 

COMMISSIONED: 
Fall 1998 

PROBLEM: 
The sewage treatment plant on the waterfront in Powell River was at capacity produced strong 
odours, and was considered an eyesore. There was no room for expansion of the conventional plant 
and there was no land available adjacent to the site. The District of Powell River reviewed many 
options including relocation of the facility. Purchase of additional land would have been expensive 
and would have required new construction of a sewage transfer system. 

The treatment plant at Powell River also receives inflow and infiltration. During periods of heavy 
rainfall, the plant was overloaded with high volumes and effluent discharge quality to the marine out- 
fall was often compromised. 

SOLUTION: 
Hill Murray designed and built an innovative membrane-bioreactor system that was installed in the 
existing tanks of the old plant. Many of the components for upgrading the facility were already in 
place and no sewage transfer stations were required. 

The new water reclamation facility is clean and odourless. The facility produces treated water that 
exceeds government regulations and protects the surrounding fragde marine environment. It is all 
housed in an attractive, 1920s-style boathouse building that blends in with its waterfront location. 
Following heavy rains, the plant is now capable of handling increases in flow volume of more than six 
times its normal capacity. 

The plant can be expanded over time to match actual demand as the community grows, and may 
eventually handle four times its original capacity without the installation of more tanks. Additional 
membranes are placed in the tanks when they are needed. Taxpayers pay for what they need right 
now; they don’t finance capacity they may not need in the future. 

. .  . .  . .  
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TREATMENT: 
Half of the existing tanks were retrofitted with a ZenoGemTM membrane-bioreactor system. Unlike conventional 
sewage treatment, where solids slowly settle by gravity and the liquid is removed from the surface, the Zenon 
process pulls the liquid through the membranes with vacuum pumps, leaving the solids and pathogens behind. 
This process treats significantly more wastewater than conventional treatment in the same size tank. 

The  facility also incorporates an innovative combination of technologies that allows for complete treatment of all 
flows, including excess storm water (inflow and infiltration) during wet weather. The  excess flow is diverted to a 
microscreening process that filters out suspended solids and reduces biochemical oxygen demand. When the 
screened flow is blended with the high-quality effluent from the membrane-bioreactor, the quality of the combined 
flow continues to meet the requirements of the plant's discharge permit. 

MONITORING: 
The Westview Water Reclamation Facility is monitored by Canadian Wastewater Corporation, a wholly-owned 
subsidiary of Hill Murray. Management of the plant from a distance is accomplished with the use of a powerful 
suite of proprietary software and technology called Systems Monitoring And Remote Telemetry. The  SMARTTM 
system works in concert with the programmable logic controller that operates the plant. The  system can verify any 
operating condition and respond immediately to control or alter operating parameters. 

The  plant is monitored 24 hours a day, seven days a week, to ensure peak performance. 

TREATED WATER QUALITY 

Treated Water 
qormal conditions Wet weather events 

reen trash removal md BOD 300mg/L <5 mg/L <25 mg/L drumscreen arrangement 
TSS 300mg/L <5 mg/L <25 mg/L 
FC 16 - 16 CFU/100mL <2.2 CFUllOOmL N/A 

BOD: Biochemical Oxygen Demand - mg/L 
TSS: Total Suspended Solids - mg/L 
FC: 

0 HA Murray & Ariaciarcr In' 1999 A I  nghrr rrrrrved No parr airhis publirarian may be reproduced, rranrmirred. or stored elcicronicalty, m whalc or 10 pur, wxhour h e  e ~ p r c a  nrncen c o n m ~ r  of rhc ownir 

#p Faecal Coliform measured as CFU - Coliform Forming Units per lOOmL sample 
~- .Q 
i .L. 

Suite 201 1962 Canso Road Sidney British Columbia Canada V8L 5V5 Telephone: 250-655-8953 Facsimile: 250-655-8954 
Email: info@hillmurray.com Website: www.hillmurray.com 

mailto:info@hillmurray.com
http://www.hillmurray.com








Cell: 483-81 73 2 
4766 Joyce Ave. 
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Wastewater plant hailed 
6 Q  as investment in fwture’ 

by Terry Kruger 
Editor 

Powell River’s new “water 
reclamation facility” was official- 
ly opened Thursday and although 
it’s still i n  the commissioning 
phase, the plant is already receiv- 
ing rave reviews. 

Dozens of contractors, munici- 
pal representatives, government 
officials and visitors from other 
communities gathered for the cer- 
emony last week. 

By all accounts the $5 million 
facility built to replace 
Westview’s outdated sewage 
treatment plant is on the cutting 
edge. 

“It’s a major achievement,” 
said Deputy Environment 
Minister Cassie Doyle. “ I t .  ..sets 
a new community standard for 
wastewater treatment. 

“The Oictrict of PnweII R i v p r  
should be applauded for taking 
this opportunity to do this 
upgrade.” 

She said the issue of bringing 
old facilities into compliance 
with modern environmental stan- 
dards is one of the “biggest chal- 
lenges’’ facing municipalities. - 

“This project is exactly what 
sustainable development is all 
about,” she said. 

Trevor Hill,  president of Hill, 
M u r r a y  and Associates - the 
company tha t  designcd and built 
the plant - said the Westview 
plant was a perfect opportunity to 
show what can be done. 

“By retro-fitting the existing 
plant with advanced technology, 

See WASTE, ~ a & 2  

A CUT ABOVE: Deputy Environment Minister Cassie Doyle and Mayor Arnold Carlson CI 
the ribbon to open the new Westview Water Reclamation Facility. 

Official gets first-hand look at mil 
A permit extension for Pacifica Paper’s recovery 

boiler is a top priority for the provincial Ministry of 
Environment. mid-October.” 

Cassie Doyle, the deputy minister was in town 
Thursday for the opening of Westview’s new waste- 
water treatment plant. She also got a quick tour of 
the mill. “1 wanted to see i t  on the ground,” said 

Doyle, “and give the message to the mill that this 
a top priority. We’re looking to have a decision t 

The mill has applied for an extension unt i l  20C 
to meet Level A air quality guidelines for its reco’ 
ery boiler. I f  i t  isn’t granted, the mill expects to shi 
down the kraft mill and lay off 250 workers. 

strikes new tune with an old idea 
by Terry Kruger 
Editor 

The old Powell River Cornpany-spon- 
sored pipe band helped establish this com- 
munity’s musical heritage. 

Now, the new company that owns the 
pulp and paper mill wants to add a new 
dimension to the cultural scene. 

Pacifica Papers Inc. has sponsored 
establishment of a male chorus of Powell 
River mill workers and former mill work- 

ers. 
Chor Pacifica has already held two 

rehearsals and is developing quite a sound, 
said Dal Matterson. He volunteered to get 
the group going at the invitation of mill 
manager Harvey Reithaug. 

Reithaug said it’s a way for the compa- 
n y  to be involved i n  the community and 
capitalize on Powell River’s musical her- 
itage as a “centre of musical culture in the 
provi nce.” 

So far, 27 men are involved, including 

Reithaug. Don James is conductor, Steven 
Price is vocal coach and assistant director 
and Richard Olfert is accompanist and 
assist ant con duct or. 

Matterson said there’s a tremendous 
amount of energy i n  the group, even 
though i t  only got together for-the first time 
Sevt. 28. 

“ I t  is surprisingly good and incredibly 
rich,” said Mattersw. “The atmosphere is 
one of warmth, energy and enjoyment.” 

While some of the members have musi- 

cal backgrounds, others do not. 
Reithaug said his only exposure to t h  

kiAd of music came 30 years ago when t 
was in the chorus of an amateur productic 
of My Fair Lady. 

“I  guess I can carry a tune,” he told t t  
Town Crier. 

The chorus will concentrate for now c 
folk songs and show tunes, said Matterson 

Their first public performance will c o r  
in  December when they’re scheduled t 
sing at the Pacifica Christmas party. 
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MOBILE CRUISE SHIP 
PASSENGER GANGWAY 
This gangway was designed for the Port of 
Antwerp, Belgium to service the new closses of 
cruise ships and solve passen er safety problems 

gangway was designed to move on existing roils 
along o narrow riverside pier in the “old city” sec- 
tion of Antwer The system is similar to gangways 
designed by (!MC En ineering and Monogement 

lantyne pier: all are fully outomated to safely fol- 
low tide movement without operator intervention. 

Owner: Havenbedrif Antwerpen (Porf of 
Antwerp]. Manufocturer: Real Corporation nv, Bel- 
gium. Design and Commission: CMC Engineering 
and Management Itd. Partner in Charge: Michel 
Vander Noot PEng (electricolJ. Other CMC Profes- 
sionals. Rene Wedding PEn 

Minoo Colah PEng (structural]. 

on an oncient pier with a cobb 9 estone surface. The 

Ltd of Vancouver for ?l t e Port of Vancouver‘s Bal- 

(moferials hondlin 
and mechanical], Kalyon G I? osh PEng (structuralf! 

WATER RECLAMATION 
FACILITY 
Hill, Murra & Associates of Victoria designed 
and built a $5 million retrofit of the District of Pow- 
ell River‘s sewage treatment plant. The old plant 
produced strong odours and frequently failed to 
meet environmental regulations. The installation of 
o stateof-theart membrane bioreactor system r e  
sulted in significantly increased treotment capabil- 
ity in the existing infrastructure. By utilizing exist- 
ing tankape and. enclosing the facility in on 
aesthetical y pleasing building, relocation of the 
facility was not required, resulting in an estimated 
savin s to the District of $3 to $5 million. De- 
signe! to meet the new Municipal Sewage Re 1 -  u 
lotions, the water reclamation plant, one of t e 
largest in the r i n c e !  produces tertiary quality 
treatment and as eliminated odour in the vicinity 
of the new facility. The plant also incorporates the 
concept of ”just in time” infrastructure, which 01- 
lows for simple phased upgrades in the future. 

RESCUE COMMAND 
VESSELS 
The air/sea rescue catamarans CB1 and CB2 
were recently completed by Greenbay Marine 
(Pte) Ltd of Singapore for service at the new Chek 
tap Kok airport in Hong Kon These innovative 
vessels were jointly designed %y lncat Desi ns of 
Sydney, Australia, and Robert Allan Ltd 09 Van- 
couver, BC, the same team res onsible for the de 
sign of the new fast ferries for t le  British Columbia 
Ferries Corporation. These distinctive 35 m craft 
have a top speed of 28 knots powered by high- 
s eed diesels driving KaMeWa 71 II waterjets. 
Tte vessels have the capacity to handle 300 sur- 
vivors each and incorporate a large survivor hold- 
ing lounge, inflatable rescue “beaches,” fast res- 
cue boats on rapid deployment launchers, 
emergencr hosfal facilities, helicopter rescue 
zone and irefig ting capability. The project man- 
ager in Vancouver was Ken Harford PEng of 
Robert Allan Ltd. 
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ENVIRONMENTAL 
Science & Engineering 

Focussing on industriallmunicipal wastewaters - hazardous wastes - air pollution & drinking water treatment 

Canada's top a ward- winning environmental magazine November 1998 

lid 
Unique upgrade to BC 
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Storage tank options - a special €S&Efocus 
Consulting engineers face new challenges 
Management of combined sewer overflows 
Some surprising insurance claim statistics 
Large water treatment system opens in NS 
Examining aquifer storage options 



Unique upgrade to sewage plant in 
Powell River, British Columbia 

he District of Powell River’s 
facility for sewage treatment 
was considered an eyesore by T local residents and businesses 

and was producing strong odours. The 
plant faced significant inflow and infil- 
tration (I&I) challenges from the aging 
collection system and, like many other 
plants of the same age, was nearing its 
capacity. 

The original facility had been built 
in the early 1970s near the waterfront in 
Powell River to take advantage of the 
hillside topography of the town and al- 
low for a primarily gravity based col- 
lection system. This feature now cre- 
ated a significant hurdle for the replace- 
ment of the plant. One possible loca- 
tion for a new plant was approximately 
3 km away and at an elevation of 70 
metre rise above the current end of the 
collect system. 

Hill, Murray and Associates, of Vic- 
toria, BC, has designed and built a 
unique and affordable upgrade of the 
original plant that avoided the costs of 
new land acquisition and forcemain con- 
struction associated with relocating the 

The renamed Westview Water Rec- 
lamation Facility has an upgraded de- 
sign flow of l US mgd (3800 m3) with a 
2 x peaking factor. The facility provides 
tertiary quality wastewater treatment us- 
ing a combination of technologies, in- 
cluding a ZENON Environmental Inc. 
patented ZenoGemm Membrane Bio- 
reactor (MBR) system, for the over 
10,000 people of the community. 

The plant receives influent waste- 
water into the new Headworks building, 
built within the borders of existing prop- 
erty. Trash is removed with two h4L 
SCS 50 screw screens, supplied by Pro- 
Aqua Engineering. Within the existing 
British Columbia Ministry of the Envi- 
ronment regulations, there is an allow- 
ance for the provision of a primary by- 
pass of flows in excess of 2 x Dry 
Weather Flow, (ie. Flows associated 
with I&I) if the community agrees to 
address the I&I issues over time. To 
meet this requirement the plant was fit- 
ted with two 1.5 US mgd (5700 m’) ca- 

*President, 
Hill, Murray &Associates Inc. 

plant. 

Insta/lation of drum screen during construction of Headwoks building. 
Photos courtesy Hill-Murray and ZENON Environmental. 
pacity drum screens, built by PRA 
Manufacturing of Nanaimo, BC, in a 
parallel channel to the MBR feed sys- 
tem, to treat stormwater overflow dur- 
ing wet weather events. Panels with 37- 
micron screens filter out suspended sol- 
ids and reduce overall biochemical oxy- 
gen demand from the filtrate. The con- 
centrated reject water is directed back 
to the main flow for MBR treatment 
while filtrate is later blended with the 
main plant’s outflow. This mechanism 
for dealing with I&I flows has proven 
very cost-effective. 

The existing Process Control build- 
ing was upgraded with a 600 volt, three 
phase electrical power supply system. 
The original facility’s blowers were re- 
wound and three new Lamson centrifu- 
gal blowers were installed to add extra 
capacity for the MBR process. The ex- 
terior of the building was renovated to 
match the new Headworks and Treat- 
ment buildings. 

The original concrete treatment tanks 
were seismically upgraded and enclosed 
by a new two-story building. The exte- 
rior of the Treatment building has been 
designed to look like a 1920s style boat- 
house to blend in with the waterfront 
location. Both the Treatment building 
and the Headworks building were con- 
structed using prefabricated concrete 
panels from Advanced Building Sys- 
tems Inc. of Kelowna, BC. 

In the tanks, twoof the four treatment 
channels were fitted with ZenoGemTM 
MBR systems during a live change over 
performed through the drier summer 
months. Each channel has a capacity to 
treat over 750,000 US gpd (2850 m3). 
Combined, this capacity equals two 
times dry weather flow. The Zeno- 
Gemm Membrane Bioreactor system 
combines biological treatment with hol- 
low fibre membrane ultrafiiltration for 
municipal wastewater treatment. The 
h4BR system also includes full nitsifi- 
cation and denitrification. In more con- 
ventional sewage treatment systems, 
solids retention time (SRT) and hydrau- 
lic retention time (HRT) are linked. 

The ZenoGemm system decouples 
the link by actively separating water 
with the membrane system, leaving the 
solids and pathogens behind. This proc- 
ess can treat significantly more volume 
of wastewater in the same size tank as a 
result of significantly reduced HRT. 
Typically, existing municipal treatment 
system’s tankage may be upgraded to 
treat four times its original capacity. 
SRTs of over 50 days are normal as the 
MLSS concentration in the bioreactor 
operates between 13,000 and 16,000 
mg/L. Total sludge volume produced is 
also reduced sigmficantly because of the 
long SRT, and odour is significantly re- 
duced as the plant acts both in an aero- 
bic treatment capacity as well as in an 

Reprinted front Environmental Science & Engineering, November 1998 



aerobic digester capacity. Treated 
water is disinfected with UV radiation 
from a Trojan Technologies Inc. unit 
before discharging to an ocean outfall. 

A dual channel, rotary sludge de- 
watering press from Fournier Industries 
Inc. of Black Lake, Quebec, is installed 
in a portion of the Headworks building. 
The Fournier press has some unique 
ability to press activated sludges to 20- 
25% dryness. This equipment, com- 
bined with biofilters for odour control, 
completes the total on-site treatment 
system. 

Treated water quality is produced at 
less than 5 mg/L BOD and TSS; turbid- 
ity is less than 0.1 NTU while fsecal col- 
iform counts are less than 25 CFU per 
100 mL. When stormwater overflow 
from the drum screens is blended with 
this high-quality effluent, the quality of 
the combined flow continues to meet the 
plant's secondary treatment requirement 
at all flows. 

A suite of proprietary software and 

technology called SMARFM works in 
concert with the programmable logic 
controller that operates the plant. The 
SMARFM system, short for Systems 
Monitoring and Remote Telemetry, was 
developed by the Canadian Wastewater 
Corporation (CWC), a wholly-owned 
operations division of Hill-Murray. The 
system can monitor and control the op- 
erations of the plant locally and re- 
motely, allowing CWC to respond im- 
mediately to control operating param- 
eters, usually without a visit from a 
trained municipal operator. 

From breaking ground in November 
1997, the upgraded plant was commis- 
sioned in just eight months in July 1998. 
The project, representing the largest 
MBR plant of its kind in Canada, has 
breathed new life into the old plant. 
With the MBR upgrade, this facility has 
the capacity to handle all flows from the 
sewered areas of the District of Powell 
River which were served by the origi- 

ByT revorT .Hill. P .Erg.' 

gins to address challenges associated 
with inflow and infiltration in the aging 
collection system. 

The plant can be expanded to accom- 
modate increased wastewater volumes 
in the future when needed. Space for 
an additional trash auger and another 
drum screen has been included in the 
Headworks building. Two additional 
MBR treatment channels can be built in 
the reserve tanks in the Treatment build- 
ing. The "just-in-time" concept of fu- 
ture upgrades means that capital costs 
for new equipment can be spread over a 
number of years and the impact on the 
taxpayer is minimized. In addition, thir 
increased capacity can be accommo 
dated within the existing footprint ne 
gating any requirements for addition& 
land. 

Hill-Murray's leadership in waste 
water treatment and reclamation facili- 
ties resulted in a 1997 Minister's hv i -  
ronmental Award for its contribution to 

nal facility. The MBR upgrade also be- the protection of BC's environment. 

Finescreen trash removaland 
rotalydrumscreen arrangement 

Reprinted from Environmental Science & Engineering, November 1998 



Interior view of the Westview Treatnzent Facility. Photos courtesy Hill-Murray and ZENON Environmental. 

Hill, Murray & Associates Inc. specializes in the 
Design-Build-Operation and Finance of water H I L L  

M U R R A Y  
Hill Murray recognizes the contributions of 
ZENON Environmental Inc. , Fournier Industries 
Inc., P.R.A. Manufacturing Ltd., and Advanced 
Building Systems Inc. in making the Westview 
project a great success. 

reclamation facilities for water recycling and 
reuse. 

W A T E R  
SOLUTIONS 

Suite 201 -1 962 Canso Road Sidney 
British Columbia Canada V8L 5V5 

Phone: (250) 655-8953 Fax: (250) 655-8954 
Email: info@ hillmurray .com 

Website: www . hillmurray .com 

... because every drop counts. 

Reprintedfiom Environmental Science & Engineering, Noveinher 1998 
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SCHOOL FIRST OF ITS KIND 

he 325 children at Huband Park Elementary School, near T Comox on Vancouver Island, probably don’t know that 
every time they flush the toilet they are making history! This is 
the first school anywhere in Canada that utilizes water 
reclamation equipment. 

Wastewater from sinks, toilets, and urinals is passed through a 

n 

bioreactor and membrane system, 
polished with a charcoal filter and 
ultraviolet sterilizer, and then reused 
in the toilets and urinals. The building 

I 
was designed with two sets of water 
pipes - the first to deliver potable 
water to the sinks, and the second 
to deliver treated water to the toilets 
and urinals. 

The entire school uses about 350 imperial 
gallons of potable water a day, which is 90 per 
e n t  less than a school with a conventional disposal field. Total 
water savings for the year amount to m 
gallons. 

GRAND OPENING FOR LARGEST WATER RECLAMATION 

FACILITY OF ITS KIND IN BRITISH COLUMBIA 

H l L L  
M U R R A Y  

I 

1 

e Westview Water Reclamation treatment and membrane filtration using 
existing tanks. By utilizing existing 
infrastructure, this approach saved 
taxpayers between $3 and $5 million. 

T Facility, an innovative upgrade to a 
municipal sewage treatment plant, formally 
opened this fall. The facility serves 10,000 

B.C. The plant can be expanded over time to W A T E R  
people in the community of Powell River, E N G I N E E R I N G  

match actual demand as the community 
grows. These “just-in-time” expansions 
allow capital costs for new equipment to 
be spread over a number of years. 

S O L U T I O N S  
suite 201, 

1962 Crtnso Road 

Sidney, Britfsh Columbia 
Canada M L 5 V S  

Hill Murray retrofitted the old plant and 
installed a state-of-the-art system that 
combines micro-screening with biological 

Fwimilc 250-655-8954 
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I S O O K E  OFFICE BUILDING 

PROJECT: 
British Columbia Buildings Corporation 
Ministry of Social Services 
Sooke, BC 

APPLICATION: 
Fully recycling, wastewater treatment plant 

CAPACITY: 

1000 imperial gallons per day (IGPD) 

C 
INSTALLED: 
December 1995 - April 1996 

PROBLEM: 
There are no sewers in the area so the building required a disposal field for the sewage generated 
by office workers and the public. The 10,000 fi* building needed a standard septic field of 400 
&et of disposal pipe. A large parking lot and small overall lot size meant that there was 
insufficient space to install a standard field. 

SOLUTION: 
The developer and Hill, 

provided a fully recyding, 
terriary-quality, wastewater 
treatment fsleilit;~. The 
h e  to the field was 
reduced to an average of 18 
gallons per day and the 
disposal field consisted of 
only' 17 feet of pipe. T h e  
treatment system is housed in 
a 400 fi2 maintenance room 
in the basement of the 
building. 
Zman'i ZenoGemTM 

SOOKE SOCIAL SERVICES BUILDING 
Canada's First Fully Recycling Building 
500 

400 

8 300 - 200 

- Average Recycled 

- Average Potable 

100 

I -  o Population: 
24 FuIl-rime Staff 
Two Public Washrooms I 

March 26 May 15 J*4 Aug. 23 oct. 12 
I996 1996 

ttchnology has reduced potabk water consumption in the building to only 18 gallom per day 
from 400 gallons per day. This results in an annual saving of 60,OOO gdbm of potable water. 

Effiuefit quality is consistently disposal field is not part efthe treatment procesf, 
merely acts as a hydradic a k z  

ENVIRONMENTAL 
SYSTEMS ENGINEERS uvcr ... 



TREATMENT: 
The wastewater is collected from sinks and toilets in a trash trap and pumped 
to a bioreactor. The  bioreactor aerobically converts ammonia to nitrates and 
nitrites producing ideal conditions for microbial breakdown of the sewage. 
Fully aerobic conditions eliminate all odours. 

Water in the sewage is drawn off in a process known as ultrafiltration. No 
bacteria, viruses, helminths or other water-borne pathogens can pass through 
these molecular filters. The  water is prepared for reuse by a carbon filter and 
ultraviolet sterilization. 

MONITORING: 
The plant is actively controlled by a Programmable Logic Controller. The  
control system can also be accessed through a modem link, allowing 
technicians to alter systems remotely to ensure peak performance. The  plant is 
monitored 24 hours a day and seven days a week. 

SOOKE SOCIAL SERVICES BUHDING WASTEWATER SYSTEM: 

? 

TREATED WATER QUALITY 

I 

Dav 1 

BOD TSS FC 
mg/L mg/L MPNllOOml 

<5 1 < 1  
Day 2 <5 2 <1  
Day 3 <5 1 < 1  
Week 2 <5 2 < 1  
Week 3 <5 1 < 1  
Week 4 <5 1 < 1  
Month 2 <5 1 < 1  
Month 3 <5 1 < 1  
Month 4 <5 1 < 1  

- 
E I A  i 

Month 5 <5 < 1  <I  
Month 6 <5 < 1  < 1  

After filmtion, the trtated water passes 
through graaular activated &n columns 
that removc w i d d  colour and odour and produce 
deu water. The water is disinkted with ultraviolet 
light. The &med wastewater is stored in a 
d w a t e r  memokwhcreit is rccgded to 

memb-. T h e  &If- 
o x y p  demand (BOD) reduction 
and solids diption. The digestion 

that resid& stored solids am r e m o d  
by hauling usually once per year. 

pr0Ce.s reduces s o l i  so dficicndy 

treatment tank for further 
digemion. Filtered permeate 
proceeds to the waxer 

water is discharged 
polishing step. Any excess 

BOD: Biochemical Oxygen Demand - mg/L 

TSS: Total Suspended Solids - mg/L 
FC: Faecal Coliform measured as MPN - Most Probable Number of Pathogens in lOOml sample 

- ,  - -- 
D Hd hlurr.ii S. .i,ruc~nrci In< I996 All ~ i g h o  rcrcrwd &o pan ofrlvr publxmon ma). be rcpmducrd. rranimired, or rrorcd d e c ~ r m ~ c i I ~ :  ~n i.holc or ~n p~rz, ivlrhour rhc eyre?*  wrirren C O I U C ~ I  06 h e  O I V ~ C I  

- _  
~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  __ ~ ~ ~ 

Suite 202 780 Tolmie Avenue Victoria 0 British Columbla * Canada V8X 3W4 * Telephone: 250-388-3930 * Facsimile: 250-388-3943 
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SALT S P R I N G  I S L A N D  VILLAGE R E S O R T  

PROJECT: 
Salt Spring Island Village Resort 
Saltspring Island, BC 

APPLICATION: 
Fully recycling, wastewater treatment plant; 
Nitrification/denitrification 

CAPACITY: 
30,000 imperial gallons per day (IGPD) 

INSTALLED: COMMISSIONED: 
Summer 1997 Summer 1997 

! 

Treated 
water 

stora 

.. . 

r 

c 

SOLUTION: 

A revolutionary new approach to wastewater treatment fbr residential and resort developments was 
designed and built by Hill, Murray (&: Associates. Sewage from each of the units and the lodge is 
pumped to a central facility where it is treated. The treated water is then pumped via a non-potable 

EHVIRONMENTAL 

SYSTEMS ENGINEERS wer ... 



water main back to the lodge and 60 of the housekeeping units to be reused in the toilets and urinals. 
Treated water is also used to irrigate the grounds. Surplus treated water that is not recycled, is 
discharged to a disposal field. In total, 36 per cent of the water is recycled representing 4.2 million 
gallons of potable water conserved annually. 

Hill, Murray & Associates played a key role in revising British Columbia's plumbing code to allow for 
dual water mains in commercia and residential buildings. The lodge and the 60 housekeeping units 
are plumbed with a dual water main in accordance with an amendment to the code. 

Salt Spring Island Wage R.esort is the first resodresidential development in Canada with two sets of 
water mains in the streets. The resort sets a new precedent for water conservation in areas with 
limited water supplies. 

Recycling water results in a marked reduction in water consumption and a decrease in the volume a€ 
wastewater discharged to the disposal field. Hence, the field is smaller and requires considerably 
drainage pipe than with conventional sewage treatment systems. 

Effluent quality is extremely consistent. Actual quality p r o d d  by the facility easily exceeds the 
stringent standards for beneficial reuse set by the Ministry of Environment, Lands and Parks. 

# 

The capacity of the water reclamation facility can be increased in phases over time, to accommodate 
further expansion of the resort and increased volumes of wastewater. 

TREATMENT: 
Wastewater from showers, sinks, and toilets in 
the housekeeping units and the main lodge is 
collected in trash traps and pumped to the 
treatment facility which uses Zenon's 
ZenoGemm membrane-bioreactor technology. 
Blowers supply air for the efficient microbial 
breakdown of the waste. Vacuum pumps pull 
the liquid through membranes, leaving solids 
and water-borne pathogens behind. The water is 
prepared for reuse by passing it through a 
carbon filter and ultraviolet sterilizer. 

TREATED WATER QUALM 

TSS (WL) 250 -25 

FC (MPN/lOOml) 104- 105 -2.2 
Nitrosen: Total 40 4 . 5  

Ammonia 25 +0.01 
Nitrates 0 <4 
Nitrites 0 H0.02 

TKN(unmonia+organic) 40 ~0.4 
organic 14 4.4 

MONITORING: 
The ficility is actively controlled by a Programmable Logic Controller. This plant is operated, 
maintained and monitored by the Canadian Wastewater Corporation, a utility company and 
subsidiary of Hill, Murray & Associates. 

BOD: Biochemical Oxygen Demand - mg/L 
TSS: Total Suspended Solids - mg/L 
FC: Faecal Coliform measured as MPN - Most Probable Number of Pathogens in lOOml sample 
0 HIII, Murray C Asaciarcr in< 1996 All ctghho rerervcd No parr o f  rhir pubitcarion may bc reproduced, rranrrnrrrrd, or scored elecrronicdiy. in wholc or in pan, wirhour rhc cxpmr w m c o  conimc of the owner 
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Sfrofegies 
May14, 2004 

Arizona Corporation Commission 
Utilities Division 
1200 West Washington 
Phoenix, AZ, 85007 

To whom it may concern: 

My name is David W. Ellis and until December 31, 2003 was the Manager of  
Litchfield Park Service Company (LPSCO). The purpose for this letter is t o  
outline for you my business experience with Trevor Hill in that capacity. 

I first became acquainted with Trevor Hill when Algonquin Water Resources o f  
America was attempting to acquire LPSCO and Trevor was leading the effort on 
that acquisition. It was a very invoIved business deal and 1 found Trevor to be 
very straightforward in his approach and he acted in a very professional manner 
throughout the acquisition process. The transaction went off very smoothly in 
large part because of Trevor’s skills and resourcefulness. 

After the acquisition I stayed on as the General Manager of LPSCO and reported 
directly to Trevor. A big question always with acquisitions is will the new owners 
be sensitive to the real operating needs of the Company or are they just in the 
deal to wring as much profit out of the deal as possible. I found Trevor to be in 
tune with the operating realities and needs of both LPSCOs water and sewer 
systems. 

All of the LPSCO employees were retained and almost immediately after the 
acquisition budgets were approved in both the capital and 0 & M areas that 
addressed the extremely rapid growth that was occurring on the  LPSCO system. 

My experience with Trevor has been excellent and extremely professional. If you 
would like additional information, please do not hesitate to call me at 623-935- 
2300. 

.-. 

David W. Ellis, 
President 

2 0 3  A l e g r e  D r i v e  L i t c h f i e l d  P a r k ,  A Z  8 5 3 4 0  ( 6 2 3 ) 9 3 5 - 2 3 0 0  F A X  ( 6 2 3 ) 9 3 5 - 1 2 3 9  
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ALGONQUIN 
POWER 
lncome Fund 2845 Bristol Circle 

Oakville, Ontario 
Canada L6H 7H7 

Tel: 905.465.4500 
Fax: 905.465.4514 

April 29,2004 

Arizona Corporation Commission 
Utilities Division 
1200 West Washington Street 
Phoenix, AZ 85007 

To Whom It May Concern: 

It has come to my attention that during a discussion I recently had with Mr. Jim Fisher of the 
Arizona Corporation Commission, certain comments made by me, may possibly have been mis- 
communicated with respect to our employment and partnership with Trevor Hill and his capacity 
as Managing Director for Algonquin Water Resources of America ( “ A W W ) .  

AWRA was formed in partnership with Trevor Hill and Algonquh Power. Trevor and his team 
performed all of the acquisitions we have done in the water and wastewater sector and was 
entrusted in the operations and integration of these assets in Algonquin Water Resources. 

In this capacity, Trevor Hill did an outstanding job. He is extremely knowledgeable in the water 
and wastewater sector and grew this division extremely quickly and in some cases through very 
challenging circumstances. 

Some of the utilities we acquired were in need of much capital expansion and permitting work, 
and to this end, I believe Trevor performed very well, during what was a chaotic process. 

During the summer of 2003, as I indicated to Mr. Fisher, we parted on good terms. Algonquin 
Water Resources remains a healthy, growing and profitable division of the Algonquin Power 
Income Fund. We are pleased to have invested in the water sector in Arizona and remain grateful1 
for Trevor’s role in its success. 

We also look forwarding to continuing our excellent relationship with the Arizona Corporation 
Commission. 



. 



May 13,2004 

Arizona Corporation Commission 
Utilities Division 
1200 West Washington Street 
Phoenix, AZ, 85007 

To Whom It May Concern: 

I am the Vice President and Chief Financial Officer o f  SunCor Development Company. Until 
Febniary 2003, I was also Vice President and Treasurer of Litchfisld Park $ervice Company 
(“LPSCo”). LPSCo was a subsidiary of SunCor Development Company and I had ultimate 
responsibility for the operations of LPSCo. At that time, Mr. Dave Ellis was the General 
Manager o f  LPSCo and responsible for its day-to-day operations. 

In 2002, Trevor Hill approached SunCor in his role as Director of Operations for Algonquin 
Water Resources o f  America (“AWRA”). At this time, AWRA was interested in acquiring 
LPSCo from SmiCar. In Februay of 2003, the acquisition o f  LPSCo by AWRA was 
accomplished. SunCor chose AWRA because 01 its financial strength and the presence of Mr. 
Hill and his expertise and reputation in the area of water and sewer utility operations. 

The negotiations for the dispositiodacquisition of LPSCo were conducted primariIy by Mr. Hill 
aid me. During this process, Mr. Mill dealt openly and honestly. As a result of the work 
experience that I’ve had with Mr. Hill, 1 Iiave remained in penonal contact and we have 
reciprocally traded information and expertise that has benefited both o f  us, 

Mr. Hill’s presence made the transition in ownership of LPSCo as simple as possible. His efforts 
with the employees and the operations of the utility were impeccable. Mr. Hill’s efforts, along 
with our manager, Mr. Ellis, whom Mr. Hill retained, made the transition seamless. 

I would have no hesitaticm in working with Mr. Hill again in any capacity. Xf you have my 
questions, please feel free to call me at 480-3 17-6876. 
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APPENDIX 1 

MUNICIPALITY OF 
IQALUIT WASTEWATER 

TREATMENT PLANT 



Municipality of Iqaluit Wastewater Treatment Plant 

The following is a description of the events and circumstances surrounding Hill-Murray’s involvement in 
a wastewater treatment plant construction project for the Municipality of Iqaluit. 

Background 

Hill Murray & Associates, Inc. (HM) was a design build firm specializing in the design and construction 
of Water Reclamation Facilities, or facilities which required very high quality discharge for extremely 
sensitive receiving environments. In 1996 and 1997 HM had designed and built two water reclamation 
facilities in the arctic for two of the Distant Early Warning (DEW) Radar Sites (LSS FOX Main and LSS 
CAM Main). These systems employed membrane-bioreactor technology to produce a class A+ treated 
water for reuse within the site buildings. In this case, water was employed for urinal and toilet flushing, 
reducing the overall water consumption by over 35%. This is significant in the arctic where water 
transport and delivery is a complicated logistic process, and extremely expensive. These projects were 
very successful and resulted in HM becoming widely seen as an innovator in the field of arctic treatment 
systems. 

Iqaluit, formerly Frobisher Bay, was once part of the Northwest Territories (NWT) of Canada. In 1997 
approximately 50% of the NWT was converted to a self-governed territory known as Nunavut (NT). 
Iqaluit became the capital city of this newly formed territory. Like many new territories, particularly 
those involving first nations people, there were many levels of regulatory authorities assisting and 
overseeing the management of the transition to self-governance and independence. The territory is not 
and will never be financially independent. The Canadian government spends in excess of $500 MM CDN 
annually on supporting and servicing the 25,000 people who live in the arctic on a full time basis. This 
subsidy does not include military personnel posted to the various DEW line listening posts. 

During the transition of territories, the newly formed Nunavut Water Board (NWB) was attempting to 
develop a new set of regulations for discharges to arctic waterways. They had strong convictions as to the 
requirements and were loolung for standards of treated water that far exceeded the prior practices of 
simply discharging raw wastewater onto the tundra, or arctic lagoons which suffered fi-om radical 
seasonal effluent quality variations. 

HM was advised of the opportunity in Iqaluit by the NWB, who was aware of HM’s work in the arctic 
and in the re-use and very high effluent quality fields. HM had a number of facilities discharging into 
pristine environments, including one facility at a ski resort which discharged continuously into a fish 
bearing steam. This particular resort often received in excess of 20 feet of snow during the ski season 
(November to April), totally isolating the plant from routine services (such as solids removal, screenings 
removal, etc.) and was rated at 0.5 USMGD. As such, this facility was seen by NWB as a perfect proxy 
for the condition in Iqaluit. 

HM designed and constructed the slu resort facility to run with a minimum manning requirement, 
utilizing the latest in treatment technology and the latest in supervisory control and data acquisition 
technology. HM received several awards for this cold climate facility, in particular for achieving perfect 
results over a full year of operation in the lethal toxicity test - LT50. In this test, 50% survival of baby 
salmonates was required for fish in 100% effluent concentration. This test was performed monthly at the 
facility. These fish, only a few days old, are extremely sensitive to changes in water conditions, such as 
the presence of ammonia or nitrogen, the presence of fecal coliform, an imbalance in pH etc. During the 
test year, HM achieved 100% survival in 100% effluent in each of the 12 tests. This facility set the 

Page 1 of 12 



standard for wilderness discharges in British Columbia. HM was ideally suited for a role in the design 
and construction of a treatment plant for the Municipality of Iqaluit. 

In 1998, HM responded to the request for qualification advertised by the Municipality of Iqaluit (SEE 
TAB A). The request was generic, open to all technologies, and simply requested that the system 
employed be suitable for cold climate operations. Understanding that Canadian municipalities are 
typically under-capitalized, HM submitted a proposal that allowed for significant phasing opportunities, 
as well as a highly automated process with guaranteed effluent quality. Membrane-bioreactors (MBR) 
offer some of the finest treated water available in a very consistent and repeatable fashion. HM felt that 
MBR technologies allow operators to focus on maintenance and operations, rather than the biologxal 
process. This results in a system that is capable of being operated without a detailed kinetic process 
capability. 

Of note is that the proposal was directed to Ian Mosher - the first in a line of Municipal employees given 
the mantle of project administrator.’ HM was chosen as one of three firms to provide a detailed proposal 
for services (SEE TAB B). During this notification, it was evident that the Municipality lacked the 
financial baclung required to complete a traditional project, and that a sense of flexibility on the 
contracting front would allow for a higher probability of success. That is, HM recognized that this was 
not going to be a routine project. HM’s proposal (SEE TAB C), focused on the primary issues related to 
the project: flexibility of financing; just-in-time delivery of treatment infrastructure; and high quality 
effluent, to meet in letter and spirit NWB’s objectives and to demonstrate that these objectives could be 
met in the arctic. A month later, HM was notified that it had won the RFP process (SEE TAB D), and 
moved to the contract development phase. 

During the contract development process, it was clear that Iqaluit could not enter into a contract for the 
provision of the water reclamation facility as the funding was not yet finalized. Iqaluit, however, wanted 
to progress the development of the project, so that as much as.possible equipment could be supplied in the 
short sea-lift season (mid-June to mid-September). Accordingly, a “service contract” arrangement was 
offered to HM, whereby HM could advance specific objectives (design, equipment selection, etc.) in 
order to meet the sea-lifts. The first of the “service contracts” was approved in August 1998 and issued in 
September (SEE TABS E & F). Throughout the fall of 1998, HM produced the design documentation 
necessary to specify the equipment, and performed flow monitoring services to identify the flow criteria 
for the project. 

In January 1999, a second “service contract” was provided to begin the acquisition of equipment to meet 
the sea-lift dates for the 1999 season (SEE TAB G). In March 1999, HM was diligently trying to 
finalize the contract documents (SEE TAB H). HM had considerable exposure and was issuing purchase 
orders to meet the sea-lift deadlines, while still having no contract. In order to get the authority to ship 
equipment, HM required that Iqaluit review the design drawings in detail, and determine that they met 
local and temtorial code requirements. This review was completed in May 1999 (signed drawings 
available on request). 

The original RFP called for a system capable of treating 1668 m3/day (440,000 USGPD). Data collected 
by HM suggested that the diurnal flow pattern yielded an average daily flow of 1326 m3/day (350,000 
USGPD) with a peak hour flow of 1931 m3/day (510,000 USMGD). HM determined that because there 
was very little flow data available and because the wastewater flows were delivered by pipeline and by 
truck, that the average flow for the design should be increased from 1668 m3/day to 1800 m3/day - this 

’ Throughout the design and construction process, functional control of the project changed hands no less than five 
times. HM maintained consistent communications with Ian Mosher, Rock Burton, Denis Bedard, Matthew Hough, 
Paul Fraser and Doug Sitland. 
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recommendation, although not initially accepted, ultimately became the contracted average flow 
requirement. In addition HM collected constituent lab data showing BODs and TSS data both in the 350- 
500 mg/L range - materially higher than Iqaluit had suggested. These elements resulted in a change to 
the contract price (SEE TAB I), and ultimately led to another “service contract” (SEE TAB 4. 

In June 1999, as dates for sea-lift were slipping by, HM made one more push for a contract, and 
succeeded in obtaining Iqaluit concurrence on the way ahead (SEE TAB K). Following this, Iqaluit 
requested that HM determine the costs of halting work from a demobilization standpoint (SEE TAB L). 
In the end, two final service contracts were executed (SEE TABS M & N), which provided for the 
completion of shipping and site work in the 1999 construction year. Still, as late as July 1999, the 
Municipality was requesting the option of demobilizing after lock-up, and continue in 2000/2001 or 
potentially postponed indefinitely (SEE TAB 0). 

In August 1999, HM again tried to execute a contract for design-build services (SEE TAB P). 
Interestingly, the majority of the construction work had been completed, the final deliveries had been 
scheduled and at the time of actual execution of the contract document in September 1999 (SEE TAB Q) 
the plant was moving into the acceptance phase (hydrostatic test etc). 

The hydrostatic test performed in October 1999 on the tankage at Iqaluit indicated that there were leaks in 
the concrete structure. The civil design-build contractor had employed a remain-in-place forming system 
known as Octaform. This system uses PVC sheeting, installed by Quigg Construction with the 
appropriate re-bar, to provide a full-finished surface without removing forms. Poor performance from the 
contractor in laying the concrete within the forms resulted in some voided areas in the walls, which leaked 
during the hydrostatic test. 

As a result, HM immediately required Quigg Construction to remedy the situation. Engineering surveys 
and structural analyses were performed to determine the extent and effect of the problem, and a remedial 
action plan was developed (SEE TAB R). The plan was communicated to Iqaluit (SEE TAB S) and as 
HM expected full and complete remedy, the commissioning plan was progressed, where arrangements 
had been made for key commissioning personnel to be on site in late January/early February 2000 (SEE 
TAB T). 

Quigg completed their recommended repair program in January 2000 (SEE TAB U), but were again 
unsuccessful in meeting the requirements of the hydrostatic test. This caused concern within HM, and 
with Iqaluit, and HM decided to provide a simple, but effective repair option - lining the tanks with a 
CIM membrane coating. Clean Seal Environmental had performed numerous repairs such as this in the 
past and as there were no structural issues with the tanks’, this material could easily provide a water-tight 
seal. This was determined to be the best option (SEE TAB V). As all other activities were completed at 
the plant (minor construction activities remained, however, all were well within the capabilities of the 
commissioning team to complete), the plan was to execute the repair, and move through substantial 
completion to commissioning (SEE TAB W). Iqaluit accepted the plan, and approved a “no-cost” 
change order (Quigg Construction would pay for the actual repair) to supply and install the CIM 
membrane product, and agreed to provide substantial completion at this point. 

All the repair equipment and materials were shipped to the site via air-lift, and Clean Seal staff proceeded 
to Iqaluit to complete the fix. The morning work was to commence, Paul Fraser (Acting Administrative 
Officer for Iqaluit) stopped all work and declared Dillon Consulting had been retained as the project 
manager for the remainder of the project (SEE TAB X). As a result, Dillon required several weeks to get 
up to speed on the project, which further delayed the project significantly. 

~ 

As attested by Paul Salvian, the structural engineer. 2 
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In March 2000, HM exercised its contractual right to take over the work from Quigg Construction. The 
purpose was to allow Iqaluit the legal freedom to exercise its bond with Quigg, while allowing the CIM 
membrane fix to get back on track (SEE TAB Y). Iqaluit, in April 2000 decided that a Dillon structural 
review of the tankage was in order, which fiuther delayed the fix (SEE TAB Z) and HM declared Quigg 
Construction in default (SEE TAB AA). The Dillon structural review (performed by CH2M Gore & 
Storrie) identified a potential structural issue with the voids in the tank walls, and Iqaluit ceased all work 
on the repair (SEE TAB BB). The CH2M report was refuted by Quigg’s structural engineer. Iqaluit and 
Dillon decided that a different repair option involving shotcrete would be better, and they continued down 
that road. HM was not involved in the fix - Quigg’s bond had been called by Iqaluit and Dillon was 
managing the fix. HM remained available at all times, but until the tanks were fixed, the commissioning 
could not continue. 

The repair took substantially longer than expected, as it was not until a year later that Iqaluit contacted 
HM to develop a work plan for the commissioning (SEE TAB CC). Even today, the amount of work 
required to commission the plant is trivial - all necessary equipment is on site and the equipment 
manufacturers and process specialists have all been paid in full for commissioning services. 

Conclusions & Facts 

HM won a competitive publicly tendered process for a new water reclamation facility in the 
Arctic; 
HM had a number of successes in this environment and was well known amongst regulators in 
the Arctic; 
Iqaluit was a city,transitioning to self-governance and had been plagued by an inability to retain 
good people for key positions; 
During the course of the project the Municipality of Iqaluit’s Director of Engineering changed 5 
times. The key personnel are as follows: 

o IanMosher 
o RockBurton 
o Denis Bedard 
o PaulFraser 
o Matthew Hough 

Iqaluit was not in a position to contract for a new water reclamation facility in that the 
Municipality did not have the funds, nor financing capability to complete the proposed treatment 
works, irrespective of the fact that they tendered for the work. 
Representatives of Iqaluit greatly appreciated HM’s work in the Arctic and took the time to visit 
numerous installations of HM’s including Powell River; 
Iqaluit endorsed membrane technology, and the ‘‘just-in-time” approach presented by HM to save 
the Municipality money. This approach called for the expansion of the facilities if and when the 
Municipality grew, and not before; 
HM replicated an approved, award winning design used at another very successful facility at a 
ski-resort in British Columbia; 
Iqaluit issued 6 piece-meal service contracts to HM for various aspects of the project including, 
design, equipment specification, equipment selection, construction of tanks and buildings, etc. 
HM completed each phase of work and each phase of work was approved by the Municipality 
including each and every engineering drawing was signed by Denis Bedard, Director of 
Engineering and Planning at the time; 
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All equipment was shipped to Iqaluit and installed in accordance with the approved 
specifications; 
HM brought the job to “substantial completion” 
Just before declaring “substantial completion” HM conducted hydrostatic tests of the cast in place 
concrete tanks. The tanks failed the hydrostatic tests. 
Quigg, the bonded sub-contractor agreed to fix at their sole cost. HM supported their proposed 
fix solution. 
Iqaluit agreed to the fix and signed both letter of support and a “no-cost’’ change order for the 
work; 
HM mobilized crews to complete the repair; 
Iqaluit stopped the work and called for a 3rd party study of the repair; 
HM protested vehemently, knowing that the work slow down could put the project in jeopardy; 
Iqaluit proceeded with their own version of the tank fix which took more than one year to 
complete; 
Iqaluit retained a local 3rd party engineering firm to manage the fix; 
HM was not included in the fix solution; 
HM was not implicated in the problems with the tanks; 
HM was not required to be bonded for the job; 
The project never got re-started; 
Iqaluit failed to pay HM its final progress draw of approximately $600k; 
HM paid all its sub-contractors but for retainage in the amount of approximately $600k; 
HM irrevocably assigned this final receivable to the sub-contractors who had worked on the job 
in an attempt to make them whole; 
HM never took legal action against the Municipality for the stoppage of work and the ensuing 
damages; 
HM believes that many of the sub-contractors were ultimately paid for the work directly by 
Iqaluit; 
HM was never sued by Iqaluit as, clearly Iqaluit had no grounds to do so; 
Zenon was prepaid in full to conduct the start-up of the plant - but was never called upon to do 
so; 
HM went out of its way to assist the district in obtaining money from the bonding company for 
Iqaluit’s chosen version of the fix, despite HM’s opposition of the methodology for the fix 
selected by Iqaluit; 
HM was contacted nearly 1 year after the fix was completed to detail what actions were required 
to complete the start-up of the project. HM provided this detailed information; 

This project should be characterized as an extremely complicated and ambitious project taken on 
by the Municipality of Iqaluit. The project is hard to support logistically and a project of ths  
type and size had never been undertaken in the Arctic. The Municipality had undergone 
numerous changes in personnel whch led to a lack of consistency and “corporate knowledge”. 
HM met the numerous challenges with flexibility and dedication and despite significant odds, 
delivered the facilities to substantial completion. A relatively small sub-contractor deficiency 
became a large problem for the Muncipality when 3rd party engineers attempted to earn 
themselves some work and make a project for themselves out of the tank fix. The Municipality 
lost all continuity and leverage with HM when they approved, then later cancelled the approved 
fix to the tank. This action and the one year repair path the Municipality embarked on ostensibly 
terminated the contract and extinguished any near term opportunity to complete the project. HM 
stood willing to do anything in its power to complete the project for nearly two years. During 
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this time the Municipality’s council and staff changed another time. The new contract 
administrators never contacted HM again. The project could be started at any time. The costs of 
starting the project are in the $look range. A variety of 3rd party engineers have attempted to 
gamer work for themselves by drafting reports as to what to do with the plant and suggesting 
various criticisms with respect to capacity, design, standards, location, technology etc. The fact 
remains that HM won the competition and each and every step of the project was meticulously 
documented and approved by the Municipality. Every engineering drawing was stamped and 
sealed by a Professional Engineer, and the design and all its components had been proven in a 
similar circumstance once before in a facility that runs today. 

The Earth Tech report published in 2002 (SEE TAB DD) is a report that HM had never seen 
until May 2004. It should be noted that Earth Tech - also know as Tyco, acquired Reid 
Crowther, HM’s nemesis in British Columbia. Their report is nothng more than a proposal to 
gamer work and point out “deficiencies” which they hope to be contracted to correct. There are 
numerous false and misleading statement in the documents that they produced. In particular, 
Earth Tech notes that the plant would require immediate upgrade to meet the flows in 1998, 
where in their own Water Master Plan of March 2002 (SEE TAB EE), Earth Tech shows the 
flows at 1200 m3/day - substantially less than the 1800 m3/day the water reclamation facility 
was design for. In addition, the Iqaluit design was based directly on the Mt Washington design - 
a highly successful, expandable and compliant MBR. As Earth Tech were not equipped with any 
of the design documentation and very few contractual documents, and as such have relied on 
conjecture, and speculation. It is interesting to note that Earth Tech was awarded an $86,000 
contract (SEE TAB FF) to perform the review of the Iqaluit WRF, and was subsequently 
awarded a $712,000 contract in 2004 (SEE TAB GG) to design their unnecessary fixes. Of 
particular note is the fact that the proposed fix will actually degrade effluent quality from the 
Hill-Murray guaranteed values of BOD/TSS 10/10 mg/L to BOD/TSS of 45/45 mg/L. In 
addition, the “fix” will only partially nitrify (SEE TAB HH), which will have a direct impact on 
the viability of local marine life. Far from providing a fix, the Earth Tech proposal will result in 
a degradation of the environment. 
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Detailed Timeline 

Description 
HM is advised of a public Request for Qualifications and Proposals (“RFQ”) publishec 
by the Municipality of Iqaluit for Proposals for Sewage Treatment Options. The 
advertisement was generic in nature and very open to technologies deliverq 
methodologies, financing and contract operations. 
HM responds to the RFQ, suggesting several options for potential treatment, financing, 
operations and deployment. It should be noted that at the time of the RFP, HM 
responded to Ian Mosher, P. Eng, Director Engineering & Planning. 
HM is short-listed with 3 other companies and asked to propose solutions for a 
secondary treatment facilitv for arctic ouerations caDable of treating 1.668 m3/dav. 
Iqaluit sends short listed proponents a Request for Proposals (“RFP”). 
Iqaluit send short-listed proponents a list of specific questions to answer. In this 
document Iqaluit reveals that the town has insufficient funds to conduct the project and 
requests help with financing. By 20 May 1998, Ian Mosher had left the Municipality of 
Iqaluit and Rock Burton, Director of Public works had taken his position. 
HM responds with details on proposal for a secondary treatment system utilizing 
membrane bioreactor technology (“MBR’) including rough order costs and timefiames 
for completion. HM includes options for long term contract operations and financing. 
HM receives notification of being selected for the design and construction of the sewage 
treatment plant for the municipality of Iqaluit. This letter was signed by Denis Bedard, 
Director Engineering & Planning. 
Contract negotiations begin. HM hosts 3 Iqaluit representatives in HM headquarters for 
a pre-contracting meeting in Victoria to visit several HM facilities and discuss specifics 
of the project. They stay for 3 days and visit 3 HM wastewater plant locations including 
Mt. Washington, Ganges and Powell River. Iqaluit directs Denis Bedard, Director of 
Engineering and Planning to enter into price and contract negotiations. 
HM summarizes meeting in letter to Denis Bedard and concludes pre-contingency - -  
pricing of $6.88 MM CDN with $.83 MM CDN in options. Iqaluit also requests 
detailed operating costs proposals for Iqaluit to operate and for HM to operate. At this 
point, Iqaluit still does not have the financing in place to contract on the entire project. 
Robert Murray, partner in HM and Chief Operating Officer, attends Special 
Development & Public Safety Committee Meeting in Iqaluit to discuss launching the 
project. Council decides that it is important to launch engineering phase of project, but 
because Iqaluit does not have sufficient funds to contract for a design-construct contract 
as previously contemplated, the council recommends issuing a one page “Service 
Contract” for engineering in the amount of $634,540 CDN to begin engineering and to 
ship certain materials for forming and concrete to the site such that construction could 
begin immediately in the following spring. It should be noted that in Iqaluit there are 
typically less than 39 fiost free days in the year, and the construction season runs from 
mid June to mid SeDtember (3 months). 
HM installs flow measurement devices in Iqaluit and begins measuring flows 
throughout the diurnal cycles of each day for 2 weeks. Flow results indicate pealung 
flows of .5 1 MGD (1,93 1 m3/day) and average flows of .35 MGD (1,326 m3/day). HM 
determined that because there was very little flow data available and because the 
wastewater flows were delivered by pipeline and by truck, that the average flow for the 
design should be increased from 1,668 m3/day to 1,800 m3/day - this recommendation, 
although not accepted initially, ultimately became the contracted average flow 
requirement. In addition HM collects constituent lab data showing BODs and TSS data 

Date 
28 Jan 1998 

19 Mar 1998 

15 Apr 1998 

1 May 1998 
20 May 1998 

12 June 1998 

15 July 1998 

27 July 1998 

14 Aug 1998 

26 Aug 1998 

28 Aug 1998 
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both in the 350-500 mg/L range - materially higher than Iqaluit had suggested. 
HM receives signed Service Contract for $634,549 CDN for design of treatment plan1 
and materials acquisition and shipping. 
HM contracts with Civil, Mechanical and Electrical engineering sub-contractor and with 
ZENON for process and MBR design. 
Robert Murray visits Iqaluit to brief Denis Bedard on design progress and to attempt to 
get the contract signed. HM aids in Iqaluit’s attempts to obtain financing from various 
government agencies. At this point the design is in process. 
Iqaluit issues HM second Service Contract in the amount of $228,105.10 for the balance 
of the design and to pay 3rd party design agents. HM is at this point paying all 31d party 
sub-contractors by way of a trust account and through irrevocable directions to pay. In - -  
some cases, Iqaluit is paying sub-contractors directly. 
HM sends Iqaluit details of contract, now revised to reflect work ongoing and already 
comuleted. 
HM orders all urocess eauiument 
HM submits detailed progress report and update on capital and operating costs for the 
facilitv 

~~ ~~~ 

Iqaluit issues Service Contract #3 in the amount of $750,000 for increases in plant 
capacity and for the production of tender documentation for 3rd party sub-contractors. 
Robert Murray visits Iqaluit to review progress report and to attempt to get contract 
simed bv Iaaluit. 
HM begins operator training and produces local operator PassMarginal reports to 
Municipality of Iqaluit. 
HM signs letter with Municipality to agree to move forward with the project in the 
absence of a signed contract and attempts to finance the required amounts to finish the 
project - some $2.8 MM CDN. Iqaluit agrees and signs the letter. 
HM signs design-build contract with Quigg Construction Ltd (and their Civil - -- 
Engineering Firm, Western Engineering) (“Quigg”) for $1.14 MM CDN for the design- 
construction of the tanks and buildings to house the water reclamation facility. Quigg 
bonds to HM but also to Iqaluit under a “dual oblige” rider as there is no contract in 
place with HM. Quigg contracts with Baffin Building Systems and other local 
contractors for various amects of this contract. 

~~ 

HM offers bridge financing to Iqaluit to help the Municipality finance the project. 
Iqaluit calls to inquire as to what costs would be incurred if project were stopped at this 
point. HM does this research. 
HM responds with cost/exposure estimate to terminating work - cost is estimated at 
$416,000 CDN. Many contractors are already mobilized on site in the arctic - many 
pieces of equipment have to be storedreturned - certain sub-contracts have cancellation 
fees. etc. 
All ordered equipment for the facility now awaits shipment from Montreal, Canada. 
Iqaluit issues Service Contract #4 in the amount of $1,875,743 for building 
construction. HM remains concerned for the sake of many sub-contractors - the project 
has vet to be fullv financed. 
Iqaluit issues Service Contract #5 in the amount of $878,200 for building construction. 
To ensure 3rd party contractors get paid, HM begins providing “Irrevocable Directions 
to Pay” to Iqaluit such that they may pay certain contractors directly. 
HM prepares and submits a report to Chairmen and Members of Development, Works 
and Public Safety Committee: The report outlines the progress to date, the costs 
associated with stopping and starting the contract - the value which requires financing, 
and detailed ouerations and maintenance costs. 

I 

9 Sept 1998 I 
10 Sept though 3 1 Oct ------I 
29 Oct 1998 

18 Jan 1999 

9 Feb 1999 

15 Feb 1999 
15 Mar 1999 

19 Mar 1999 

2 Apr 1999 

28 Apr 1999 

11 June 1999 

15 June 1999 

22 June 1999 
24 June 1999 

25June1999 

30 June 1999 
12 July 1999 

12 July 1999 
14 July 1999 

22 July 1999 
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Iqaluit signs off on and approves all plans and designs for the water reclamation facility 
including all sub-contractor plans including ZENON, Fournier (sludge press), Westem 
Engineering (Quigg’s engineer for tanks and building) etc. 
HM again sends copies of Design-Build contract to Iqaluit for signature and urges 
Iqaluit to sign the contract now reflecting the approved designs. Because Iqaluit has not 
yet organized their financing for the project, Iqaluit will still not sign the contract. 
By this point, all equipment has been shipped and has either arrived on site or is in 
transit. The construction season is half-over. 
HM writes letter to Iqaluit informing of HM’s use of trust accounts to ensure all sub- 
contractors were getting paid out of HM progress draws. HM further had always signed 
statutory declarations as to the payments of sub-contractors prior to taking any draws 
into HM. 
Design-Build Contract signed by Iqaluit and HM. Of note are the following: The 
contract is for 1800 m3/day (475,200). HM had the previous September demonstrated 
that this flow represented the average annual flow plus two standard deviations. The 
plant is also configured to allow for expansion in the future, if in fact some growth 
occurs. Although the contract is signed, Iqaluit still has not secured the necessary 
financing to complete the project - by this point the tanks and building are complete and 
work is progressing rapidly to install all fitted equipment in the facility. Due to 
weather, the facility needs to be at lock-up by 01 Oct 1999. 
Per the contract, Iqaluit hires Dillon Engineering as a 3rd party engineering assigned to 
review draws and completion for HM. 
Lock-up is achieved. Robert Murray leaves HM for personal reasons and takes a job 
with ZENON. Lome Cowley of HM assumes the responsibility for project 
management. 
Iqaluit finally gets financing issues resolved and issues Service Contract #6 in the 
amount of $2.683.33 1 to HM for comdetion of the water reclamation facilih. 
Trevor Hill visits Iqaluit for an inspection of progress. By this date the building’s 
interior is nearing completion and most of the mechanical and electrical equipment has 
been installed. During this site visit Quigg and Western Engineering notify HM that 
they have discovered certain honey-coming in the tank walls. Normally, this honey- 
coming would be parged with cement to fill the voids, but in this case because the 
contractor is using a material known as Octaform which is a forming material which is 
not stripped from the concrete walls, concrete parging will not work. The contractor 
and his engineer agree to fix the deficiency and render a stamped and sealed 
remediation letter as to their intentions. 
Western Engineering issues detailed compliance report of honey-coming and other 
observations made by Dillon Engineering, Iqaluit’s 31d party consulting engineer. 
HM sends letter to Iqaluit of honey-coming issue and remediation plan. HM also 
cautions Iqaluit as to comments made by Dillon as to design. Dillon refuses to sign off 
on the entire October progress draw until honey-coming issue is resolved. This action is 
not allowed under the contract, but HM agrees to not make any further progress draws 
as they relate to the building until a plan has been delivered to HM and sealed. 
HM is requested to provide the bonds from the key contractors on the project, namely, 
Quigg for $574k (Labor & Materials Payment Bond) and $574k (Labor & Materials 
Payment Bond) and As there existed 
substantial evidence of contractors having been paid through HM trust accounts with 
statutory declarations and waivers and because ZENON and many other contractors had 
been paid directly from the municipality, there existed no further requirement for bonds 
Additionally, both Iqaluit and HM were named as the insured parties under the bonds in 

ZENON for $782k (Maintenance Bond). 

4 Aug 1999 

10 Aug 1999 

1 Sep 1999 

9 Sept 1999 

17 Sept 1999 

1 Oct 1999 

13 Oct 1999 

5 Nov 1999 

10 Nov 1999 

11 Nov 1999 

15 Nov 1999 

Page 9 of 12 



what is referred to as a “dual obligee” format. 
HM makes progress claim for $1,376,500 for the completion of the mechanical and 
electrical fit-out of the facility. HM backs out the draws as they relate to the building 
and the alleged issues with honey-coming. 
Western Engineering delivers compliance reports as they relate to the fixes and 
remediation plans for the tankage. HM sends the remediation report to another 3rd party 
civil engineer Larry Dreger, P. Eng to perform an external review of the proposed tank 
fixes. 
The bonds and dual obligee riders are sent to Iqaluit on 22 Dec 1999. Iqaluit was 
satisfied with the bonds provided and signed them on 3 1 Jan 1999. 
Quigg performs hydrostatic test of the tanks. They leak, suggesting not all the honey- 
coming in the tank walls has been fixed or the fixes to date are inadequate. The tanks, 
however, showed no signs of deflection or of any structural inadequacy. 
HM puts Quigg on Notice of Default and gwes Quigg 5 worhng days to commence 
remedy 
Quigg sends letter to HM to notify of their agreement. Quigg takes responsibility for 
the failures and agrees to fix. 
Western Engineering delivers to HM its remediation plan for the tank leakage and many 
other points Dillon Engineering had requested Western to address. The report 
concludes that there are not structural implications of the honey-coming in the tank 
walls and calls for the application of an elastomeric coating for the interior of the 
tankage - a material called CIM 1000 
HM accepts the application of CIM 1000 as the elastomeric seal coating for the interior 

Quadra CoatingsElean Seal bids on the application of the CIM 100( - 
technical specification package is sent to Iqaluit for their review. 
HM writes letter to Iqaluit which outlines the plan to provide the CIM 1000 product to 
the tank walls and Western Engineering’s approval of the remediation plan. This 
document outlines the repair, the timeline, an augmentation to the Quigg bond, and the 
project completion timeline. This letter also calls for Iqaluit to sign a no-cost change 
order for the tank repair, and conditions the repair on approving substantial completion 
for Quigg upon a successful hydro-static test of the tanks, and thereafter HM for 
substantial completion on the project. All the equipment internal to the tanks and 
building has now been fitted - but for the tank repairs, the facility is ready to start-up. 
Iqaluit signs the “Acceptance of Tank Repaidsubstantial Completion” letter 28 Feb 
2000 and sign a zero cost Change Order for the work to proceed 
Quigg is in financial trouble. Quigg’s bonding company is now on notice. Quigg asks 
HM to manage the fix on Quigg’s behalf and pay for fixes out of balance of funds owed 
to Quigg. HM agrees to pay through a direction to pay out of Quigg’s allocation of 
contract funds Quadra Coatings/Clean Seal $1 18k for the fix. 
HM notifies Quigg of its intention to issue a PO to Quadra CoatingsKlean Seal as 
Quigg has been unresponsive. HM issues PO to Clean Seal and Clean Seal is mobilized 
to the site. 
HM is notified that Denis Bedard, Director of Engineering & Planning is no longer with 
the District - as Denis Bedard had been working with HM for nearly 2 years, this came 
as a significant shock to HM and as the contract was taken over by the Acting Senior 
Administrative Officer, Paul Fraser, HM was deeply troubled by this arising. The letter 
goes on to say that “Dillon Consulting has been retained by the Municipality of Iqaluit 
to provide project management for the remainder of this job.” Effectively, this letter 

18 Nov 1999 ------I 
1 Dec 1999 

22 Dec 1999 

10 Jan 2000 

2 1 Jan 2000 

21 Jan 2000 

22 Jan 2000 

4 Feb 2000 

9 Feb 2000 
11 Feb 2000 

18 Feb 2000 

28 Feb 2000 

22 Mar 2000 

27 Mar 2000 

28 Mar 2000 
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terminates the contract between Iaaluit and HM. 
Irrespective of the de facto termination, HM notifies by letter to Iqaluit of the plan in 
place to repair the tanks, the costs, the contractors and the timeline complete with 
Western Engineering’s stamped and sealed approval of the tank repairs. HM further 
notifies Iqaluit that it has been unable to get Quigg to effect the repairs of their own 
accord and therefore is exercising its contractual right to effect the repairs on Quigg’s 
behalf and informs Iqaluit and Quigg that the costs of the repairs would be set off 
against the Quigg contract from money’s still held by Iqaluit. 
HM puts Quigg’s bonding company on notice by letter and notifies Iqaluit of this 
action. Clean Seal and all equipment for the fix is now on site - work is scheduled to 
begin 6 Apr 2000. 
Iqaluit (Paul Fraser) sends HM a letter saying that he has unilaterally decided to have 
yet another 3rd party engineering firm review the tanks for structural defects. While 
Paul Fraser indicates he does not intend to slow down the work already in motion by 
Clean Seal and Quadra Coatings. This work is now stopped and the crews sent back to 
Victoria. 
HM writes letter to Iqaluit (Paul Fraser) notifying Iqaluit of HM’s requirement to 
demobilize. The letter puts Iqaluit on notice of a material change in the contract. 
Iqaluit had approved the fix and then postponed it after Clean-Seal’s crews were 
mobilized to Iqaluit. 
Western Engineering is put on notice to notify their insurers 
HM calls Quigg’s bond 
Iqaluit informs HM that the structural report would be ready 1 May 2000 - the month of 
April has been lost. Iqaluit still will not permit Clean Seal to commence the fix on the 
tanks. 
Iqaluit sends HM the structural report prepared by CH2M Gore & Storrie. The report 
condemns the Western Engineering stamped structural report in favor of a more 
comprehensive fix using shotcrete. The fix is estimated at $400k Iqaluit gives HM 10 
days to respond to the CH2M Gore & Storrie report. HM responds within the 10 days 
with a report from Western Engineering that refutes CH2M’s findings and reinforces the 
approved plan of action. This report is later published in its final form with all 
calculations and annexes on 25 May 2000. 
HM sends the report to Quigg’s bonding company, Clean Seal and Quigg. Clean Seal 
and Western Engineering and asked to formally respond to the CHzM Report to HM as 
soon as possible 
Quadro Coatings responds to HM refuting the claims that CIM 1000 will not function in 
the long term in the tanks and provides manufacturers back-up of this argument. 
Western Engmeering responds, refuting the findings of the CH2M Gore & Storrie and 
reiterate the fix as proposed was appropriate, that they’d stamp it, that there were no 
structural implications to the honey-coming and that Iqaluit should proceed as had been 
planned. 
Iqaluit decides to move ahead with the fix as outlined in the CH2M Gore & Storrie 
report without formal notification to HM. HM notifies Iqaluit of the contractual 
implications of such action and that the delay allows for the termination of the contract 
by HM. Iqaluit is unresponsive. The plant is now at “Substantial Completion”, and has 
been since the end of January 2000. All punch-list items have been addressed by HM. 
HM also outlines for Iqaluit the required steps to take to get the plant commissioned, 
particularly those steps that should be completed in the summer months. ZENON has 
been paid in full for the facility commissioning. At this point, HM is owed $600k from 
Iqaluit, largely for retainage, and HIWIqaluit owes contractors $600k also for retainage. 

29 Mar 2000 ------I 

6 April 2000 

11 April 2000 

14 Am- 2000 
14 Apr 2000 
19 Apr 2000 

1 May2000 

1 May2000 

3 May 2000 

25 May 2000 

1 Junto 15 Aug 
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Iqaluit decides to strip all the Octafonn material from the inside of the tank walls. The 
process is extremely laborious and takes 2 months to begin. Iqaluit does not 
communicate with HM. HM attempts on numerous occasions to stop Iqaluit from 
talung the approach of stripping the Octaform but to no avail. 

In August, HM is contacted by the bonding company to ask if HM would consent to the 
bonding company’s decision to remove sufficient material to complete the investigation. 
HM consents on the condition that the consent in no way compromises’ HM’s claims in 
the project. 
HM retains Bill Hopluns (attorney) to aid in bringing the Quigg matter and their bond 
with the Guarantee company to a close. 
Hill Murray informs Baffin Building of Iqaluit’s decision to repair the tanks in 
accordance with the CH2M Gore & Storrie report and against HM’s direction. HM 
advises Baffin Buildings who is owed retainage by HM which was not paid by Iqaluit 
and who is owed monies from Quigg who has not paid them, that they should 
vigorously pursue their lien rights and L&M bonds put in place against Iqaluit. 
HM is contacted by Matthew Hough, the new Director of Engineering and Public 
Works for the Municipality of Iqaluit. Mr. Hough call was to see if HM was interested 
in helping start-up the facility and requests from HM a list of those things required to 
start the facility up. 
HM responds stating that the actions of Iqaluit and the more than 1 year delay in the 
project without communication against the specific approved, sealed and bonded 
direction of HM has cost HM a material sum of money. In addition many sub- 
contractors remain unpaid. Notwithstanding this HM provides a detailed scope of work 
required to start the plant and a budget to do so. Further, HM provides Iqaluit of list of 
the contractor owed money and directs Iqaluit to pay these sub-contractors from monies 
owed to HM. 
HM decides not to pursue Iqaluit under its contractual rights and releases Bill Hopkins 
from his representation of HM. 
HM sends letter to Matthew Hough of Iqaluit authorizing irrevocable direction to 
forward any impressed trust monies held for HM to be paid to sub-contractors in 
accordance with a list provided. There was enough money left in the contract to make 
all the sub-contractors whole. It is not known whether this action was taken or not. 

15 Aug 2000 

17 Aug 2000 

10 Oct 2000 

29Mar2001 

4 Apr 2001 

29 Jun 2001 
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t MUNIGIPALIW OF IQALUIT 

L<LY A 5 b A c  s DQC CT 

May 20,1998 

P o  02 

H.iH Murray & Assoc. 
Suite 202,780 Tolmie Ave. 
victoria, B.C. 
Y O I I :  3-v1  

L w y  - 
Secondary Treatment System - Request for Proposals 
Iqsiluit, NT. 

Dear Sirs; 

Fvuther to our letter dated May 15, 1998, the following is a list of questlorn that 
arose during the evaluation of the submissions. These questions are to be 

original propasal- All short listed proponents are receiving the same questrons. 
Should you wish to resubmit your original proposal with revisions that iddress the 
qucstiuns, this would be acceptable, however is not a requirement. 

-h.h- +n +he r n i a m ~ i n n  T n a .  w-ds subr~filLJ~ iLx your bwiiaidwed LW d d i t i v - - r X  

1. Attached is a letter fiom the Nunavut Water Board. Confirm that your 
proposed system can meet the effluent requirements indicated on this 
letter. < / m  ~u/\flitnn ~ o / d h J  

Based on the location shown on the mapping attached and the 
requirements of thc Nunavut Water Board, update the design and 
construction estimates. Include itemized costs for; 

2. 

Lift Station c/w stand by power or diesel driven pump. 

Force main iiom lift station to treatment facility. Assume 2 O O m m  
HDPE with 50 mm of insulation and heat trace. 
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Treatment plant building. Include site works, foundation, road access, building 
envelope, lighting, healing, stand by power- Building to have a mini.Um of RSI 
3.5 on all walls. The roof is to have an RSI value of 5.0. 

Treittment process. 

Sludge handling and disposal system. Provide a description of this 
process. 

Outfall piping and outfall stru~~uc.  Assumc outfdl is located at high 
water mark. 

Update Operation and Maintenance costs based on the above facility. 

List the expected kilowatt-hour consumption o f  the treatment facility, lift 
station and pipeline on a aul-1 basis. As~uning hcat fie1 wili be used fnr ./j 
heating the lifi station and treatment facility, estlnatc the consumption of 
f u ~ l  in litre0 on - a ~ ~ n r i a l  hank. 

Indicate if you would be Willing to provide a performance bond guarantee 
to cover the estiniated consumption of power and heating fuel based on the u”\ 
above estimates. 

- _  

Indicate your firms willingness to pro rated 5 year barranties hb’ 
on the major facility components. 

List the three (3) most recent instaUatious of the proposed treatment 
systems of an equivalent size (1000 to 50,000 person town). Provide 
refcrence names for these installations- 

Describe the proposed commissioning and training that you will provide to 
the Town at the completion of the construction. Include a brief list of the 
required daily and weekly activities that the operator will be required’to 
perrorin io opcrote the plant. 

3 

Th- Town mav renuire financing to complete the capid works an this 
project. Provide dctds  of the options that your ~znn WII DC w11liug LU 

undertake to aid the Town in this respect. 



IZ 
The date for submissions for the above responses is Junk1998 at 3 p.m- local 
time in Xqaluk Submissions will only be received at the Town of 1qdu.h. 
Inquires for the proponents can be directed to either Mr. Rock Burton, Director 
Public Works, Town of lqduit 867-979-5633, or MI.  gar^ Strong, P. Eng. Dillon 'I Consulting L G k d  867-920-4555. Cyf la/  

fl$?* 7B Thank you for your interest in OUT project. 

Yours Sincerely - Rock Burton 
Director Public Works 

P. 04 
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Confidentiality 
This document is intended only for the person, persons or organization listed on the front cover. This 
document contains proprietary information that if released could damage the potential sales or reputations 
of Hill, Murray & Associates Inc., the Canadian Wastewater Corporation, its clients and its equipment 
suppliers. Any unauthorized reproduction, transmission or release, in whole or in part, constitutes a 
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July IS, 1998 

Hill Murray and Associates , 
3Uicc 702, 760 T o l m l C  Ave. 
Victoria, BC t 

V8X 3w4 . 

Dear Sir; 
Re: Smap eTreatmen t Pro& 

This letter is to infarm you that thc Municipal Review Committee and thc Municipal Council h;ls 
completed it's reviem'and final selection of &e pmponcnts for the design and construction ofrhc 
sewage treatment plant for thc Municipality ufkqduit. 

PIcasc consider this your official notification that your submission bas been accepted by the 

€or your submission, you will be antacted shoaty to begin contract ncgoti&ons. 

Again congrantlahns and wc look farwad to working with you d your @on this project. 

0 Municipality of Iqaluit The Municipal Rcyicw*Commi~ and thc Municipal Comd thank you 

- .. 

. .  

Diroc@r, Enginccxing and Plaming 

P.O.8OX a60 IQALUIT. N.W.T. XOA OH0 - TEL: (667) 979-5600 - F m  (867) 979-5922 \ 
1 17n$dA' 460 - A%-&=. XOA OHO - bCL, b C  . trccn 0 7 a . c ~ ~  - I----* AT- e--- 
1 

i 
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MUNICIPALITY OF IQALUrT 
SPECIAL DEYELOPMENT, WORKS & PUBLIC SAFETY 

COMMITTEE MEETING 

AUGUST 26,1998 MINUTES 

Cornmi ttee 

CouncilIor Matt Spence 
Councillor John Mathews 

1 
MeetinP CaUed to Order 

Meeting called to order at I :20 pm. 

AdODtion of Agenda 

Recommended by: Councillor Mathews 
Seconded by: Councillor Spence 
That: 

stall 
John Raycroft, SA0 
Denis Bedard, Director, Eng. & PIng 
Teri Slaney, Coord., Eng. & Hng 

“The agenda be adopted as presented”. 
Carried 

I ’ .  

1. DFslaration of Intetesf 

Chair noted that no ihterest was declared. 

t 

P, 02 



DWPS Special Meeting 
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2. Srrecial Busfams: 

a) Sewage Treatment FaciIity Update 

Denis Bedard referred to a report surnrnntizing the trip to BC tc, inspect 
and review several existing Hill. Munay sewage treatment facilities. 

Recommended by: Councillor Mathews 
Seconded by: Councillor Space 
That* 

b) Sewage Treatment Facility @sign Praposal 

Rob Murray, Director of Engineering, Hill Murray & Assoc., gave the 
Committee a short presentation on the scwage fbciliry being proposed for 
Iqaluit. CouncilXors were given the opportunity to ask questions and * 

receive cIarification on the informadon provided. Denis informed the 
Committee of what the design contract for the Sewage Treatment Facility 
will entail: 

Treatment Budding ' 
Force Main 

EIectronic Controls 
' Mechanicai Controls 

Purcbase of Cement 
Shipping o f  Form Work 

Liff Station 

Recommended by: Councillor kathews 
Seconded by: Councillor Spence 
n a t :  

.. 

"The DWPS Committee recommend to Council that the Municipality enter info a 
contract for We desigu'of the above noted componentdwork for an amount of 
$6~4,S40.00", . .  . . ,  

. '. Carried .I . 
, I . .  

I ' ' .:. 
. .  

I I :. , ... . 
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3. Adjournment 

Recamended by: Councillor Mathews 
Secmded by; Councillor Spence 
That: 

‘*The meeting be adjournmi at 2:IO pm.” 
-m Carried 
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inlo(~hilliiiurray.com 
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www tiillmurray corn 

Municipality of Iqaluit 
Denis Bedard 
Director Engineering and planning 
P.O. Box 460 
Iqaluit, NWT 
XOA OH0 

Dear Denis: 

Re: Iqaluit Wastewater Treatment Facility 
- Execution Version - Design Build Contract 

We have reviewed your comments on our February 91h, 1999, draft of the Design-Build 
contract for the Municipality’s new Wastewater Treatment Plant. We have also considered 
your comments regarding the contract price in your fax letters of February 19‘’ and February 
23‘“. 1999. 

Both the Municipality and Hill-Murray have shown creativity and flexibility by working 10 
this point without the main contract in place. Many changes and arisings have been 
introduced over the last few months which must now be captured in the main contract 
document. For clarity we submit our project summary in the attached report. The 
followings items are arisings which have resulted in adjustments to the contract price: 

inclusion of all “spare” equipment within the main contract 

supply of “fifth“and “sixth”aeration blower so that both process air supply and 
rnenzbrnne air supply have independent fitted redundant machines 

the addition of 16 membrane modules to allow for low influent temperature (10 
10°C) 

all stainless steel components in wetted areas of the treatment tanks 

the addition of primary power “switchgear” and wiring to the NTPC primary 
electrical service 

the provision of all training services in Iqaluit instead of Victoria. This will result 
in no out of pocket costs to the Municipality for operator training 

the inclusion of all blasting and rock removal for the treatment facility and all 
pipelines 

inclusion of a dump-box truck for cake removal 

These items have resulted in a net capital cost increase on the project and a reduction in the 
operations and maintenance costs. In the attached breakdown, all items and corresponding 
cost adjustments are listed. Please note that we propose a direct-cost plus mark-up of 8% 
only, without profit. The additions indicated will provide the following savings: 

.. .I2 



Denis Bedard Page 2 

1. Provision of Spare Equipment 

2. Travel and Accommodation for training (this is for four Iqaluit 
Municipal staff). Hill-Murray will conduct all training in Iqaluit 

Cake Bin Vehicle (Dump Truck) 3. 

1. Electrical Costs 
reduced by 2.92$ k w h  

2. Equipment Sinking Fund 
reduced based on stainless components 

Regular Inspection of 4 160V 
Switchgear 

3. 

$74,000.00 

$12,000.00 

$27,000.00 

$1,022.0O/month 

$250.00/month 

Included in 
CWC services 

Finally, we direct your attention to the following urgent issues. 

0 Finalize and Execute Main Contract 
0 Pay Outstanding Invoices 

0 Order Consumables for 1999/2000 
e Finalize Airport Lease 

0 Prepare for Operator Training April 5 - 9, 1999 in Iqaluit 

I will be in Iqaluit April 3-15, I request that arrangements be made for a Project Review meeting with MACA 
and the SAO. We should be able to address all of the above items by March 15", 1999. 

Regards, 

HILL, MURRAY & ASSOCIATES INC. 

Robert A. Murray, P.Eng. 
Chief Operations Officer 
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MUNICIPALITY OF IQALUIT 
WASTEWATER TREATMENT FACILITY 

PROJECT SUMMARY 

Prepared by 
Robert A. Murray 

March. lSth, 1999 



,J 
1’ Rackmound 

In the first stage of the RFP process conducted by the municipality of Iqaluit, Hill-Murray proposed two 
options. The first option was a minimum cost “BLENDED FLOW OPTION’ which treated half of the flow 
through the membrane process and half through a mechanical drum screen. This option was initially priced 
at $6.95 million . The second option was, a “FULL TERTIARY OPTION” where the membrane process 
was sized for the total flow. The second option was priced at $13.8 million. 

In the second phase of the RFP process, Hill-Murray modified the “Blended” option and priced this option 
without contingency at $5.53 million. Hill-Murray and Zenon were ultimately selected to provide an 
advanced Wastewater Treatment Plant for Iqaluit. As a creative approach, in order to meet the lead time 
and sea-lift requirements for a 1999 project, Hill-Murray was retained by the Municipality to undertake the 
design process to 75% completion and to ship concrete and forming material under a service contract. 

Through the process of preliminary design and owner design reviews, the “blended” option was modified 
to a full flow tertiary configuration. The plant was relocated to more a more desirable site. Several 
additional items were added including capacity for extra flow and high strength influent. Deleted items were 
credited to the Municipality and the net result was a contract price of $6.7 million. 

Through the process of detailed design from October 1998 - February 1999, final layouts, geotechnical 
assessments, flow monitoring, influent strength monitoring and influent temperature monitoring programs 
were completed. 

Plan reviews were conducted with the Municipality on October 21, 1998, January 20, 1999, and March 5 ,  
1999. 

Recent adjustments to the contract price resulted in a final contract price of $7,0S0,000.00 

Administrative delays and complications with funding were encountered in November , December, 1998, 
and January, 1993. Work on the “75% design” service contract continued but critical path purchasing 
milestones were missed in early February, 1999. After discussions with the municipality and MACA, Hill- 
Murray issued critical path purchase orders and deposits with equipment suppliers including Zenon, 
Fournier, Caterpillar and Cutler Hammer. Hill-Murray has kept the project on schedule by meeting all 
critical path milestones. Hill-Murray has incurred significant financing charges to do so. Completion of 
contract negotiations and execution of the Design-Build contract are critical to the continued success of the 
project. 

As of February 5,1999, the contract price is $7,050,000 plus GST. This cost increase is a result of several 
factors including lower than anticipated influent temperature, carrying charges due to delays in contract 
signing and additions to the scope of work. Minimizing operations and maintenance costs has resulted in 
additional capital cost for primary electrical service which now includes primary switchgear. 

The progression of all cost adjustments is explained in the following pages. 



Option 2 - Minimum Budget Compliance 
Phased Tertiary 

Permitting 

ZenoGEM Equipment 

Drum Screen Equipment 

Sludge Pressing Equipment 

Headworks Equipment 

Headworks Tanks 

Headworks Building 

Treatment Tanks 

Treatment Building 

Civil Improvements 

Mobilization & Shipping 

Installation & Management 

Commissioning 

MBR Flow 1000 m3/day 
Microscreen Flow 1000 m’/day 

0.3 

1.8 

.O 15 

0.3 

0.1 

0.15 

0.15 

0.4 

0.4 

0.5 

0.3 

0.45 

0.15 

Blended Flow 2000 m’/day 

Sub-Total - Option 2 

Recommended Contingency - may be reduced 
subject to site visit 

e 

5.95 

1 .o 

EngineeringDesign 0.8 I 

Subject to: Summer Site Visit 
Errors & Omissions Excepted 

Capital Costs for  BLENDED OPTION 
March 18, 1998 From initial proposal dated: 



Municipality of Iqaluit 
Water Reclamation Facility 

Engineerinmesign 

Permitting 

ZenoGEM Equipment 

Fournier Press Equipment 

Headworks Equipment 

Headworks Tanks 

Headworks Building (2000 ft') 

Treatment Tanks 

Treatment Building (10000 ft') 

Civil Improvements 

Option 1 - Full Tertiary Immediately 

1.5 

0.5 

3.5 

0.5 

0.35 

0.25 

0.25 

1.0 

1 .o 
1 .o 

MBR Flow 2000 m3/day 

Installation & Management 

Commissioning 

I Item I Cost($M) I 

0.75 

0.2 

Sub-Total - Option 1 

Recommended Contingency - may be reduced 
subject to site visit. 

I Mobilization & Shipping I 0.5 I 

11.3 

2.5 

Subject to: Summer Site Visit 
Errors & Omissions Excepted 

Capital cost for TER TIAR Y OPTION 
March 18, 1998 From initial proposal dated: 
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TRAINTNG, OPERATIONS AND MAINTENANCE 

Instead of having Municipality of Iqaluit personnel travel to Victoria for training. Operator training will 
be conducted in Iqaluit. This will minimize disruption of municipal personnel and municipal services 
and will result in no out of pocket costs to the municipality. 

Hill-Murray and CWC have made commitments to have a long term presence in Iqaluit and the Eastern 
Arctic. We have planned quarterly visits to Iqaluit to provide monitoring and operational support 
services, however, it is intended that Hill-Murray will hire a full-time Iqaluit employee as soon as 
possible to support all arctic support service from a Nunavut Operations base. This is re-enforced by our 
commitment to take part in the environmental studies program at Arctic college by providing ongoing 
lectures and training on Arctic water and wastewater utilities. 

ce Costs 

Agreement in principle was reached on a total operations and maintenance cost in the order of $300,000/ 
year this did not include 1.4 person years provided by municipal utilidor and road maintenance crews. It 
did include a $5,62l/month monitoring contract with CWC. Significant cost savings were realized on 
electrical power by converting building heat to furnace oil and converting the electrical service to a 
primary service. There are significant capital cost increases associated with a primary electrical service 

As a mutual commitment to local economic development, a six month commitment to operations and 
maintenance services with an option to renew for another six months is required from the municipality. 

Original Electrical Service Allowance 

August 26*, 1998, Design Review 

Previous Capital Budget Line Item 

February 1 O*, 1999, Design Review 

$ 50,000 

!$ 59,000 

$109,000 

$ 79,200 

Revised Capital Budget Line Item $188,000 

This will result in further reduction of monthly operations and maintenance costs by $1,022/month. 

8 Monthly power demand 35000kwh 
8 Current commercial (600V service) rate 29.27$. 

Revised commercial rate 600V service effective March 29, 1999,26.34$. 
Primary service rate (unchanged) 23.32# 

8 

8 

35000kwWmonth *(26.34$/kwh - 23.32$/kwh) = $1,022/month 
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OPERATIONS AND MAINTENANCE COSTS 

CWC and HM&A have a detailed understanding of the operations and maintenance requirements for MBR 
water reclamation facilities. The numbers presented have been developed from first principals, based on 
kinetic requirements of the treatment process, and backed up by operational experience. 

The majority of the operating costs associated with the treatment process are driven by the electrical power 
consumption. As a result, a comprehensive economies and efficiencies plan is a required element to ensure 
that the operating costs are minimized. CWC's economies and efficiencies plan includes the following: 

e 

Variable Frequency Drives: 

Large motors are controlled with VFDs to allow for close control of product delivery by varying 
speed. This allows the treatment process to be controlled to the kinetic design and reducing power 
consumption. Power consumption is a function the cube of the speed. As a result, reducing the 
speed of an electrical prime mover by % reduces power consumption to '/a that of full load. 

Active DO control: 

The plant is operated at the minimum required dissolved oxygen level required to ensure effective 
treatment. During times of low flow, or when the membrane process is isolated, air blowers are 
throttled or shut down to reduce power consumption. 

Phased Equipment Starts: 

In order to reduce demand charges, all equipment is phased in starting and operation to reduce 
demand charges on the electrical service. 

Isolation of Systems: 

Other systems that are not actively in use will be isolated. 

Close-controlled Power Monitoring: 

Power consumption at the plant is continuously monitored by the on-board power monitor. 

Minimization of Chemical Use 

From revised proposal dated: June 12, 1998 



ANNEX D 

CAPITAL COSTS, SITE 3 

=l DESCRIPTION COST 
(millions) 

0.5 Engineering and Design 

ZenoGEM Equipment 

PEL4 Drumscreen Equipment 

Fournier Sludge Press 

Headworks Equipment 

1 .5 

0.05 

0.3 

0.08 

Integrated Tanks and Channels 0.5 
~ ~~ 

Building 

Lift StatiodGensetIBuilding (for 1000’ forcemain) 

Forcemain, (nominal lOOOm ) 

Outfall (nominal 200m) 

NTPC Power lines (2) 

Diesel Generator 

Shipping and Mobilization 

Local Installation Sub Contracts 

Project Management 

Training and Commissioning 

TOTAL 

OPTIONS 

0.5 

0.1 

0.5 

0.1 

0.05 

0.05 

0.5 

0.25 

0.4 

0.15 =i 5.53 

Composter 0.35 I 
~~ ~ 

Spares 0.05 
1 

UV System 10.10 I 1 

Revised Capital Cost for  “BLENDED OPTION” 
June 12, 1998 From revised proposal dated: 



MUNICIPALITY OF IQALUIT 

CAPITAL COSTS ADJUSTMENTS 

Initial Capital Cost Estimate (May 1998) $6.95 M . -  

Description 

Combined Flow 1000/1000 (June 1999) no contingency 

Victoria Design Review (July 27, 1998 - July 30, 1998) Changes: 
0 Raise Equipment Platform 

0 Airlock Type Entrance 
0 Metal Halide Lighting 
0 Boiler/Hot Water Heat 
0 Extra MarshallingBhipping 
0 Final 25% Design 
0 Cat Genset Upgrade 
0 Design Contingency 

0 Slab and Insulate Storage Area 

Victoria Desim Changes Sub-total 

Sub-total 

Total 

cost 

$ 5 3  3 0,000.00 

220,000.00 
127,500.00 
17,000.00 
13,500.00 
42,500.00 

7,200.00 
48,135.00 
12,200.00 
69,965.00 

558,000.00 

6,088,000.00 

$6,088,00.00 

First Owner's review: July 1998 



e " CAPITAL COSTS ADJUSTMENTS 

Victoria Design Review (July 27, 1998 - July 30, 1998) 

Iqaluit Design Review (August 22, 1998 - August 26, 1998) Changes: 
Site 3 Development: 
e Geotechnical Upgrade, grade beams and pilings 

Deep Gravity Sewer, counter ice lance e 

Feed Strength Upgrade: 
e BOD, increase tank size 
e TSS, increase recirc rate 
Project Contingency 
Electrical Power, primary service 

Iqaluit Design Changes Sub-total 
~ 

Iqaluit Design Review Credits: 

Forcemain Shortened 
e No Lift-station building 

~~ 

Iqaluit Design Review Credits Sub-to 

Total Credits e 3L2zmuu 
!$ 247,500.00 

Total Extra Charges $ 558,000.00 - 
$1,4 17,500.00 

$6,088,000.00 

13 1,500.00 
117,500.00 

45 9,5 00 .OO 
92,000.00 

59,000.00 

859,500.00 

fl7,jOO.OO) 
(2 10,000.00) 

$247,500.00 

$6,700,000.00 

Second Owners Review: August, 1998 



ANNEX C 

CAPITAL COSTS 

3 P M  Drumscreen Equipment 0 

4 Foumier Sludge Press 0.3 

5 Headwork Equipment 0.08 

6 Integrated Tanks and Channels 0.83 

7 I Building (Revised) I 0.95 1 
I I I 1 

I 8 I Lift Station/Genset/l3uilding (for 1000 m forcemain) I 0.0625 1 

Diesel Generator 

~~~~ 

15 Project Management 0.4072 I 
16 Training and Commissioning 0.13 

TOTAL 6.70 

NOTE: All value added taxes are extra. 



* 

Initial Proposal for Blended 
Effluent (48 Modules) 

Credits (duel to relocation) 

Changes (Addition of 16 Modules ) 
total flow through ZENON system 

IQALUIT WWTP 
Contract Price Adjustments 

March 2 ,1999 
Prepared By: Robert A. Murray 

$5,530,000 

($247,500) 

$1,4 17,500 

TOTAL $6,700,000 

FEBRUARY ADDITIONS 

3nancing Charges (due to delays in contract signing) 

23 Frames & Components (in wetted areas) 

$4,900 

$45,500 

?lant Spares: 
Filters 
Mechanical Parts 
Spare Sensors 
Permeatic Pump 
Blower 
Recirc Pump 
Air Compressor 10,300 

remp Transmitter (in biomass) 

Flow MeterEransmitter (on influent line) 

4160 Volt Switchgear & Transformer 

Membranes Modules 1800 m’ @ 10 O (1 6 modules) 

TOTAL ADDITIONS 

8% Mark-Up for Overhead & Contingency 

Additions With Mark-Uu 

1,000 
1,000 
10,000 
17,100 
22,500 
13,000 

$74,900 

$3,500 

$4,800 

$79,200 

$109,550 

$322,350 

$25,788 

$348,148 

Previous Total 

Truck for Cake Removal 

Training in Iqaluit 

Rock Removal 

REVISED TOTAL 

$6,700,000 

no extra charge 

no extra charge 

no extra charge 

$7,048,131 
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ANNEX C 

CAPITAL COSTS 

~~ ~ ~~~~ 

Training and Commissioning 

TOTAL 

I Line I DESCRIPTION 
Item 

I 

Engineering and Design 

I 14 I Local Installation Sub Contracts (Revised) 

I 15 I Project Management 

NOTE: All value added taxes are extra. 

MBR/Drum Screen I 
1800m3/d 

W D N )  
(millions) 

0.79 

1.67 

0 

0.30 

0.08 

0.83 

1.10 

0.0625 

0.377 

0.070 

0.189 

0.0793 

0.542 

0.423 

0.4072 1 
0.130 

7.050 



Page 12 
-1 

Municipality of Iqaluit Project Summary 

0 Operations Man-hours 

0 Maintenance Man-hours 

Operations and Maintenance Costing - Summary 

400 Man-hourslyear 

330 Man-hourslyear 

Item 

~ . Sludge Management 

Operations Man-hours 1460 Man-hourslyear 

Maintenance Man-hours 100 Man-hourslyear 

. Bin Transfer 208 Man-hourslyear 

Details I 

By Owner 
(based on an 
internal , charge O u t  
rate of 

, $35/hour) 

-~ 

Annual Cost 

0 Collection System 

0 Water Reclamation Facility 

1095 Man-hourslyear I 

. Maintenance Man-hours 
I 

182.5 Man-hourslyear I i TOTAL 
LABOUR 

0 Trucking 

IbELfX $18,0S9/month 

0 Process 34.562 kWhrdmonth 

I 104 Man-houdyear 1 

. $2 16,708.00 

Lift Station 

0 Outfall 

0 Building 

. Heat Trace Piping 

Consumables 

1,6 14 kWhrs/month 

1,235 kwhrslmonth 

13,301 kWhrs/month 

8,660 kWhrslmonth 

$14,000.00 

0 WRF 

0 Sludge Management 

$11,550.00 

$28 13lyear $2,813.00 

$70771year $7,077.00 

$51,100.00 

$3,500.00 

$7,280.00 

$3,640.00 

$38,325.00 

$6,387.50 

$ 135,782.50 

From revised proposal dated: Jirize 12, 1998 
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. Process Warranty 

0 Cake Disposal 

$10,000.00 

. Membrane Warranty 
~ 

$14,000.00 

$4 1,422.00 

TOTAL 
O&M 

Other Requirements 

$26,038.00 

$3 18,058.00 

. Membranes 

Other Equipment I $8,400/year 

$4 1,000lyear 

2 @ $36.00/month 
+ Long Distance Charges 

Command, Control, Communication and Information (CJ) Technologies 

In order to effectively manage the operation of the plant remotely, CWC employs a powerful suite of man- 
machine interface software, remote imaging, active process and plant control and advanced communications 
technologies. This control suite, supplementary to the control logic for the operation of the plant allows for 
immediate notification of any alarm conditions, ensures that CWC staff can verify any operating condition 
at the plant and allows for alteration of control logic as well as recovery fiom any abnormal condition. 

This suite has been developed by CWC to ensure that the operating state of any portion of the plant can be 
confirmed, altered or queried 24 hours per day, seven days a week. This system allows for immediate 
response to any problem and in most cases negates any requirement for the on-site operator or CWC staff 
to visit the plant. 

From revised proposal dated: June 12, 1998 
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0 Local Administration & Overhead 

Provision of Membrane Warranties from Zenon 

Lab Analysis 

Zenon Reporting 

ZMS administration costs (flow through from Zenon) 

Dependent on permit requirements 

Weekly for the first six months 
Monthly thereafter 

Billing 
Site Support for Routine Activities 

Preparing for Sludge Wasting 
Preparing for Membrane Cleaning 

Permit Administration and MOE Reporting 
Customer Service Activities 

From revised proposal dated: June 12, 1998 
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60.8 hours/month, Utilidor Crew 
130 hours/month, Utilidor Crew 
3 1.2 hours/month, Road Crew 
35,000 kw hours/month 

OPERATIONS AND MAINTENANCE COST SUMMARY FROM NOVEMBER, 1998 

1.4 persons per year 
from current 

municipal crew 
9,562.00 

235.00 
590.00 

1,820.00 
0.00 

5,62 1 .OO 
2,500.00 
4,117.00 

System Manhours 
B iosol ids Management 
Trucking Manhours 
Electrical Power 
Chemicals 
Pellets 
Fuel 
Contingency 
CWC Fee, 4 trips 
ZENON Fee, Warranties 
Sinking Fund 

Electrical Power @23.32#/kwh 
Chemicals 
Pellets 
Fuel 
CWC Fee for Operations & Maintenance Services 
Extended Warranty ZENON 
Recommended Sinking Fund 

Recommended Operations & Maintenance & Replacement 
Monthly Budget 

$ 8,162.00 
235.00 
590.00 

1,820.00 
5,62 1 .OO 
2,500.00 
3,867.00 

$22,795.00 

Operations and Maintenance Expenditures Per Month I 24,445.00 

Operations & Maintenance Costs Savings $1,65O/month 



sI-3\IT BY: 
( .  . 

8-24-98 ; 13~51  ; N. T. P. C. I -# ;# 2/ 2 

Rate Schedule; .FB - 07 

community: I!&L!m 

me- 

Monthly Service Charge: 

Monthly Energy Charge: 

Minimum Monthly Bill: 

Rate Rider: 

cllsromer 

$15.00 

B 32.13 CkWh 

$15.00 

0.251 clkwh 

Monthly Demand Chargc: 

Monthly Energy Charge: 

MinimMl Monthly Bill: 

Rare Rider: 

Customer 

57.00 k W  . 
325.02 C k w h  

535.00 
/ 

0.000 CIkWh 

Government 
(hatmna 

$15.00 

E32.13 ClkWh 

Monthly Demand Charge: $7.00 IkW Minimum MonrNy Bill: S35.W 

Monthly Energy Charge: * 23.32 C l k w h  

Rae Rider: 

mcrcial Smice - Billing Dunand shall be Ihe greater of &e c u m  monlh's maximum Dcmad or the maximum 
h a n d  cxpcrienoed dueg'ths 12month period ending with the current billing month. 

Note: The riders will bc collected until ~une  30, 1998 or undl &e combined 1995/% and 1996/97 dcficienciu are wllccicd. 



Month 

Commrxc+I Szrvice * 

Monrhly Dcmnnd Charge: 

Monthly Energy Charge: 

y Service Chargc: $18.00 

Minimum Monthly Bill: 

Rate Rider: 

31.58 CIkWh 

$18.00 

So.mo0 clkWh 

C.usromcr 

$8.00 IkW 

25.47 CIkWh 

Govcrnmcnt 
Cusramer 

S 18.00 

31.58 C k w h  

$18.00 

$0.0000 dkWh 

Government 
Customer 

$8.00 Ikw 

26.34 C k W h  

$40.00 

9 ; o . m  clkwh 

Conunerciul Scrvicc - Dilling Dcnmid rlixll bc the greater of LIK current rnonrh'r rrusimum Denwncf or the m i m u n l  
Deniand cxpcricnccd during the 12-n~hrh period ending with thc cumnt billing month. 

Commercial Prima Senicx 

Moc&dy Dcrnand Chargc: 

Monthly Energy Charge: 

Customer 

$8.00 /kW Minimum Monthly Bill: $40.00 

23.32 elkwh 



.. . . , i .., 

equipment will be supplied loose, i.e- not on 
skids d w  pipe spols 

Avemge Day Flow 
Mayimum Day Flow 
Peak Hourly Flow 

1,soo rn3/ciay 
2,500 rn3/day 
LSO m3/hour 

System Price: Bdance 

Total 

PriCing is valid for a period of 60 days from pecembcr 23. 1998- If a fomd purchase order is nor 
ttzeived within the 60 day period, both rhc pricing and delivery schedule are subject to review and 
adjustment. 

Taxes and Duties 

No taxes or duties or hrukerage are included in the above pricing- Any raxes, duties, tarift's of any type 
anz for the account of rhc Purchasex. 

"he ambry of O ~ @ R  of the membranes and major process quipmem included b &is proposal is 
Burlington. Ontario. Canada 

Freight and hsurancc is included F.0-B. POK of Montreal, Barge Shipment Ready- D e W q  to che 
p j e a  site is conditional upon provision of aaxss roads of a name that will permit acccss by tractor- 
nailers fo the project site. Off-loading, apprqriare storage, positioning and installation of equipment at 
the job-sitc is not included 

E N O N  CONFLbENTlAL 4 
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fi Municipality of Iqaluit WWTP 
' Hill, Murray and Associates 

z 
Proposal Number 252-98 

1.0 COMMERCIAL 

1.1 Pricing Summary 

The pricing to supply equipment and services as described in this proposal is as follows: 

One (1) ZenoGem@ Membrane Bioreactor Waste 
Treatment System including aeration system, pumps, 
blowers, instruments, control system and motor control 
equipment. 

Process equipment will be supplied loose, Le. not on 
skids c/w pipe spools 

v 

Average Day Flow 1,800 m3/day 
Maximum Day Flow 2,500 m3/day 
Peak Hourly Flow 150 m3/hour 

System Price CDN$ 1,825,000-00 

Validity 

Pricing is valid for a period of 60 days from December 4, 1998. If a formal purchase order is not 
received within the 60 day period, both the pricing and delivery schedule are subject to review and 
adjustment. 

Taxes and Duties 

No taxes or duties or brokerage are included in the above pricing. Any taxes, duties, tariffs of any type 
are for the account of the Purchaser. 

Equipment: Country of Origin and Manufacture 

The country of origin of the membranes and major process equipment included in this proposal is 
Burlington, Ontario, Canada. 

Freight 

Freight and insurance is included F.O.B. Port of Montreal. Delivery to the project site is conditional 
upon provision of access roads of a nature that will permit access by tractor-trailers to the project site. 
0 ff-loading, appropriate storage, positioning and installation of equipment at the job-site is not 
included. 

.== -_-- - 

ZENON CONFIDENTIAL 4 
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& 
A ~ ~ O C I A T E S  INC 

- --. 
ENVIAONMEN~AL 

Facsimile 
Transmittal 

SYSTEMS ENGINEERS Suite 202 9 780 Tolmie Avenue Victoria B.C. Canada V8X 3W4 
* (250) 388-3930 Fax (250) 388-3943 Email: rob@hillrnurray.com 

- 
Our Fiic 

To: Dduy 5;fhfid 
Fax: 
From: 

Subject: i-%d(e,*f whfr,P 
Total pages this fax (including cover sheet): 

Date: 25nqary 28, / y w  

6 

u f  

M E S S A G E  

mailto:rob@hillrnurray.com
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ANNEX K 

LAB DATA 
INFLUENT FEED STRENGTH 



1 Z S 0  388 3943 pave Cron 2503826 

September 2, 1998 
DAW. 

JB 1750A 
26683 

JOB NO: 
LR NO: 

SAMPUNGDA~~: See Below 
~ ~ I J F I Q A G E W -  

C U E M :  HILL MURRAY L ASSOCIATES 
CONSTRUCTION D M S I O N  
7 8 0  TOLMIE AVE ONIT 202 
VICl?O€UA BC VEX 3U4 

A t t n :  Robert A. Murray 
2C\,\/lPLL: 

-:sm?Lc # 1: xq:&--:L u-L - &XU XUg 26/98 
Sample ir 2: Iqualuit 

8 4  
7 0  

mt Suspended Solids mg/L 
BODS mg/L 
Alkalinity, T o t &  mg/L CaC03 220 
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M"YICIPALITY OF IQALUIT SERVICE CONTRACT 
XRVICE CONTRACT 

P.O. BOX 460. IQALUIT, N.W.T. XOA OH0 3 3 :  ? J ~ - J  
TEL: (867) 979-5600 FAX: (867) 979-5922 THIS NUMBER MUST APPEAR 

ON ALL INMICES AN0 CORRESPONOENCE 

I 

ACCEPTED ON BEHALF OF THE MUNICIPALITY OF IQALUIT 

WHITE-CONTRACTOR Y ELLOW-PURCHASING PINK-ACCOUNTS PAYABLE 

n - I Q  i r t r s n  A " 3 3  

TOTATi 

UNIT PRICE 

UNDER THIS CONTRA 

TOTAL 

SHALL NOT EXCEED 
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Ceplml runda Availablc in rn i9w 
.fbOO/QO CCHT Fundlng 

1999/00 lnftasbucture 
IQ9Q/aOCGHT FirndinO 

Palams to ba Flmncod 

A / l l / R R  F R T  1 6 - 5 5  FAX 1?5 

H I L L  
M U R R A Y  

E I,t~lJ,uw.uu 
$ 675,000.00 
.5 M.000.00 

$2,791.331.54 

June 1 1 ,  1999 
1 
1 

VIA FACSIMTLE: 867-979-5910 

Our File: 3 8000-27/Iqaluit 

Denis B& 

Municipality of Iqaluit, P.O. Box 460 
E I E E R ’  ’ Directm Engineaiinr iU7i-1 plannine WA I kH 

S O L U T I O N S  Iqaluit, Nunavut, XOA OH0 

Rear Denis: 

Re: MnnicipalIty of Iqaluit Water Reclamation Facility 

. .  

Firthfir tn nln dicrnicoim thic nfcancton with r m p d  to onpitnl oogb nmoointcd with thc 
new municipal water reclamation facility, we have reviewed and reconciled our accounts. 
Thc following represents our view of the stam af tlG account, 

Our signatures below indicated our intention to move forward with this project and our 
conseasus as to the financial status of the project. 

suite 201 
1962 Canso Road 
. Sidney 

Canada 

v8L 5vs 
Telephbw 

15h655-8953 
Facsimile: 

250455-8954 Hill, Murray & h s :  Inc. . Municipality of Iqaluit 

J o h  Rayaoft 
Director of Engineering City Administrator 

Municipality of Iqalwt 
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005 /25 /88  FKl 0 7 : 2 2  FAX 12508558054  HILL HURRAY & ASSOCIATES 002 

- 
M U R R A Y  

b June 2.5~. 1999 

VIA FACSIMILE (867) 979-5305 

E N G I N E E R I N G  
WATER 

SOLUTIONS Rosemary Keenainak 
n o u g h  Doug Sitland, Pmjict Enginerr 
Government of Nunavut 
Box 800 
iqaluit, Nunavut XOA OH0 

. Dear Rosemary: 

Re: Xqaluit Water Reclamation Facility 

Our File: 38000-70 Iqaluit 

fioject DernobilizationMobilization 

With regards to the costs for stopping and starting the project the following tablc explains 
each line item and shows a representative cost effect of demobilization and then 
rnobilitatioa The amounts are current as of June 24', 1999, but all suppliers would not 
commit to an exact cost for shipments June, 2000, therefore we do show a mtingcncy 
line item. We do not have warrantee commitments for items shipped 1999 and installed 
2000. 

Should you rc:quire any firther information, please feel free to contact me, . . 

Reg&, 

Robert A. Murray, P. Eng. 
Chief Operations 0ffic;Sr 

Attachments 

/emb 

\ U A T A S E R ~ W d P ~ l E ~ U ~ ~ i ~  Qrmo c&& 
Suite 201 

1962 Canso Road 
Sidney 

British C~lumbii  
Canada 
WL svs 

Tckphone: 
250-655-8953 

FacJidle: 

uod55-8954 

h a i l :  
hfo#llmurray.com 

Wcbsitc 
whillmurrey.com 

http://hfo#llmurray.com
http://whillmurrey.com


8,000 I 
i 2.400 1 

Drawing certlfication & extension 
Extra pian review 

~~ 

0 $25,760 --. 

' --4 Engineering inspections (2) 
Sub totai 
Zenon All equipment shipped bur not installed membranes 

I re-stocked I I 
Winterize and re-crate 
RP.inventoqf upon ct& up 

58,550 
$66,950 

52,#(30 

Restock membrane with supplier 
Sub total 

Cancel the Foumier purchase agrement 50% FGUI uiei 

Engineering and administration fee 
Sub total 

Ihdworks Equipment Cancel the head works equipment purchase 

Sub totai 
Tanks Cancel soaking tanks 

- 
agreement 25% 

Subto tal 
Building 

Receiving Station 

Sub total 
Sewer Line 
Outfall 
Power Service 
Diesel Gen Set 

Sub total 
shipping 
3uh tntai 
Installation of Equipment 
Sub totai 
?roject Management 

I Operations 
C 

Subtotal 
Contingency on 
mobilization & 
demobilhation 

. TOTAL 

I Cancel trash channels I 
0 

Construct, cast in place treatment tanks 

Construct, cast in place walls and install steel 
structure and doors to lock up 

Construct, cast in place concrete only 1 4,200 1 Pumps relocking 25% --_ 

Construction complete 
Construct complete 
Complete primary power 
Ship complete 
Cancel fie1 tank 50% restocking 

Year 2000 rate increase 10% x 260,000 
SZd 000 
80,000 

I %80,000 
40,200 
1 1,400 
1 1,340 
4,230 
5,400 

572,570 

Demobilization of sub contractor 
Demobilkatlon of site supervisors 
Insurance S 1,260 x 9 months 
Living Unit Maintenance 9 x $470 month 
Site Secunty 9 x S600 

Delayed 

Increase cost year 2000 800,000 x 10% 

Warranties may not be extended by 
manufacturers 

* $378,400 x 10% 37.840 
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JUL-13-00 TUE 17'00 o&')lx P. Q 
MUNI~PALIN OF IOALUIT 

SE RVlCt CONTRACT 
P.O. nox 4 GO. WUI I. NW.I . XOA OHO 

TEL: (ser) 9'70 6600 FAX: (867) 879-6921 
. .- 

... 

. .  

. C! 

TOTAL 

51. n7n.znn-on 
: - .  . 

. : . . . .  
: j . . .  : 

:v' . . , 

. F . I Z i !  

. i .. 
. .  . . .  . . . .  

' '. 

: .: .. . 'a : . 
. . .  
. .  

. . _  . . . .  . . .  . .A ; 
. .  

vnn. .- . . :. 1 ...... . . . . .  . . .  . . .  .d . I .: .. I . .  . . .  
.* .. ; . . . . . . . .  

. .  3 . i. 
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HILL 
M U R R A Y  

July 22, 1999 E N G I N E E R I N G  
W A T E R  

S O L U T I O N S  

e 

Suite 201 

1962 Canso Road 
Sidney 

Bricish Columbia 
Canada 
v8L SVS 

Telephone: 

Facsimile: 
250-65 5-8753 

250-655-8954 

Email: 

info@hillmunay.com 
Website: 

www.hillmurrny.com 

0 

Denis Bedard 
Director of Engineering and Planning 
Municipality of Iqaluit 
P.O. Box 460 
Iqaluit, NT 
XOA OH0 

Dear Denis: 

Re: Iqaluit Water Reclamation Facility -- Report to Chairmen and 
Members, Development Works and Public Safety 

Enclosed is a copy of the Report to Development Works and Public Safety dated 
July 22, 1999 for your perusal. This report is submitted as per the request of 
Councillor Spence. . 

Please do not hesitate to contact should you have any questions. 

Kindest regards, 

HILL, MURRAY & ASSOCIATES ENC. 

Robert A. Murray, P.Eng. 
coo 
Enclosure 

/ram 
A:V). Bedard Report Coves Letfer.doc 

mailto:info@hillmunay.com
http://www.hillmurrny.com
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HILL, MURRAY & ASSOCIATES INC. 

EXECUTIVE SUMMARY 
FOR THE REPORT TO CHAIRMEN & MEMBERS 

Development Works and Public Safety 
The Municipality of Iqaluit 

Following the Request For Proposal process in 1997, Hill, Murray & Associates was selected to 
provide Design-Build-Operate services to the Municipality of Iqaluit. At the time of the RFP, 
Hill Murray proposed two options: One (at $6.0 M) providing the bare minimum with no 
disinfection to meet the new water board permit, and the second (at $1 1 .O M) providing a higher 
level of treatment or tertiary treatment. 

The municipality ultimately selected the option with the highest level of treatment and requested 
that the design incorporate expandability for the future growth of Iqaluit. The municipality 
instructed Hill Murray to reduce costs as much as possible both on the capital costs and on the 
operations and maintenance and replacement costs. 

Significant capital costs were saved by relocating the plant from the proposed site near the tank 
farm to a site adjacent to the existing lagoon. Capital expenditures that added to the project costs 
were reviewed and approved by the municipality throughout the design process. These additional 
costs were due to: 

Higher than stated flows, 
higher than stated wastewater strength, and 
extra membranes and equipment to reduce operations and maintenance costs. 

The final cost which does not include financing costs is $7.088 M. 

Many delays were encountered awaiting confirmation of capital and operations and maintenance 
funding from the Nunavut government. The municipality used small service contracts with Hill 
Murray starting in September 1998 to allow Hill Murray to proceed with design and procurement 
to ensure that the project be completed by December 1999. The new water license was to take 
effect in December 1998. The municipality requested and was granted an extension until July 
1999. L 

The public consultation meeting originally scheduled for July 20, 1999 has been rescheduled to 
September 1999 by the Nunavut Water Board. 



HILL, MURRAY & ASSOCIATES INC. 

NOTICE 

potential sales or reputations 

or in part, constitutes a 

Chairmen & Members 
Development Works and Public Safety 

Prepared for 

Matthew Spence 

July 5,1999 

Hill, Murray & Associates Inc., Suite 201, 1962 Canso Road, Sidney, B.C. V8L 5V5 
Phone: (250) 655-8953; Fax: (250) 655-8954 



. 



Report lo Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 21, 1999 

Executive Summary 

Following the Request For Proposal process in 1997, Hill, Murray & Associates was selected to provide 
Design-Build-Operate services to the Municipality of Iqaluit. At the time of the RFP, Hill Murray proposed 
two options: One (at $7.0 M) providing the bare minimum with no disinfection to meet the new water board 
permit, and the second (at $12.0 M) providing a higher level of treatment or tertiary treatment. 

The municipality ultimately selected the option with the highest level of treatment and requested that the 
design incorporate expandability for the future growth of Iqaluit. The municipality instructed Hill Murray to 
reduce costs as much as possible both on the capital costs and on the operations and maintenance and 
replacement costs. 

Significant capital costs were saved by relocating the plant from the proposed site near the tank farm to a site 
adjacent to the existing lagoon. Capital expenditures that added to the project costs were reviewed and 
approved by the municipality throughout the design process. These additional costs were due to: 

Higher than stated flows, 
e higher than stated wastewater strength, and 

extra membranes and equipment to reduce operations and maintenance costs. 

The final cost which does not include financing costs is $7.088 M. This will allow minimum operating costs 
and full, tertiary treatment at nearly $5.0 M less than the original estimate for the tertiary option. 

Many delays were encountered awaiting confirmation of capital and operations and maintenance hnding 
from the Nunavut government. The municipality used small service contracts with Hill Murray starting in 
September 1998 to allow Hill Murray to proceed with design and procurement to ensure that the project be 
completed by December 1999. The new water license was to take effect in December 1998. The 
municipality requested and was granted an extension until July 1999. The public consultation meeting 
originally scheduled for July 20, 1999 has been rescheduled to September 1999 by the Nunavut Water 
Board. 

The project is underway, construction on site has commenced and treatment equipment is in Montreal for 
the August 2"d sea-lift. The municipality needs to focus on continued management of the project and the 
ongoing management of biosolids generated by the facility. A 



Report to Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 

Review of Project Progress 

Plan A 

Initially, a single “design-build” contract was contemplated by the municipality. 

Design Build Contract $7.0 M 
b 

Hill, Murray & Associates 

Fall, 1998 March, 2000 

SERVICE 
CONTRACT # 1 
- 75% Design 

$635,000 

75% design 
included feed 
strength and 
flow 
characterization 

b 

Plan A required capital fbnding from the GNWT (MACA) for the entire project amount of nearly seven 
million dollars. This approach was abandoned due to the fact that responsibility for capital funding would 
switch to the Government of Nunavut in April 1999. In order to ensure that the project got started in summer 
1999, the municipality used existing infrastructure improvement funding and signed three service contracts 
with Hill Murray. This was called Plan B. 

Plan B 

Under Plan By the contractor (Hill Murray) would continue with essential project commitments to stay on the 
original project timeline. It was anticipated that the $1.6 M spent under services contracts 1 ,  2, and 3 would 
be applied to the total contract value of roughly $7.0 M and that the main contract would be signed by the 
municipality in June 1999 after the Nunavut government released the approved capital plan from the first 
meeting of the legislature (May 1999). Plan B fell through when the fiscal year 1999/2000 capital budget was 
released. 

CONTRACT #2 
- Mobilization 

$225,000 

cement and 
forming 
materials 
shipped in 1998 
sea-lift 

b 

CONTRACT #3 
- Initial 
Equipment 
Deposits 
$750,000 

started all 
equipment 
manufacturing in 
order to meet 
1999 sea-lift 
schedule 

b T 
Main Contract 

v 

1 May 1999 
Nunavut Government 
Approves capital plan 

Sept 1998 Jan 1999 April 1999 June 1999 

The 199912000 capital budget did not contain enough money to complete the project; it fell some $2.7 M short. 
This gave rise to Plan C. 



Report to Chairmen & Members 
Development Works and Public Safety -The Municipality of Iqaluit July 19, 1999 

Plan C 

Under Plan C, the Municipality uses the territorial capital funds in the fiscal year 1999/2000 ($1.875 M), and 
the Federal Incremental Infrastructure funds ($0.85 M) to advance the project to a “lock-up” stage in the 1999 
construction season. The territorial government has been reviewing a proposal to “finance” the capital fknding 
shortfall until fiscal year 2000/2001 capital funding dollars are available. It is anticipated that the territorial 
government will approve this plan and approve fiscal year 2000/2001 capital funding for release in June 2000. 
The cost of financing the gap between fiscal year 1999/2000 dollars and fiscal year 2000/2001 dollars is 
between $100,000.00 and $150,000.00. 

PLAN c 
SERVICE 
CONTRACT 
#1- 75% 
Design 

$635,000 

75% design 
included feed 
strength, flow 
characterization 

______, 

Sept 1998 

SERVICE 
CONTRACT 
#2 - 
Mobilization 

$225,000 _____, 
cement and 
forming 
materials 
shipped in 
1998 sea-lift 
Jan 1999 

SERVICE 
CONTRACT 
#3 - Initial 
Equipment 
Deposits 

$750,000 _____, 
started all 
equipment 
manufacturing 
to 1999 sea-lift 

April 1999 

SERVICE 
CONTRACT 
#4 Equipment 
Release 
Payments 

$1.88 M _____, 
Nunavut 
Government 
Approves 
capital plan 

June 1999 

SERVICE 
CONTRACT 
#5 Complete 
Tanks and 
building to 
70% 
$850,000 
______+ 

Main Contract 

1111111) 

July 1999 

There is a contingency option under Plan C to stop the project after service contract ## 4 and service contract 
# 5 are completed, and demobilize the installation crews. Under this option the equipment would sit, not 
installed until capital dollars became available in fiscal year 2000/2001, at which time crews would be re- 
mobilized to complete the project. The costs under the demobilize/remobilize option, which include one season 
of heating the building to ensure that no damage comes to the uninstalled equipment, are in the order of 
$450,000.00. The likelihood of the demobilize/remobilize option is low. 



Report Io Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 

RFP value (estimated) 250ppm 
~ Actual value (measured). 450ppm 

Review of Design Changes and Project Cost Adjustments 

Through the processes of a RFP, a preliminary design phase, a detailed design phase and several reviews by 
the municipality and CGHT (formerly MACA), the project cost has been adjusted from $6.95 M in the initial 
proposal to $5.53 M in the revised proposal, to $6.7 M through preliminary design, $7.05 M through final 
design, and finally $7.082 M due to additional carrying costs due to funding delays. Cost adjustments, both 
credits (such as the reduced length of the pipe line), and extra costs (due to higher flow) have been included 
in detailed reports reviewed by municipal staff and CGHT staff over the last six months. Major credits came 
in the area of the lift station, the pipeline and the operations and maintenance costs. Extra capital costs were 
a result of three major factors. 

1. Actual flows 2000m3/d, (measured) were higher than the flows specified in the RFP 1668m3/d (estimated). 

Flow 

2. Wastewater strength measured in parts per million was significantly higher than the estimated wastewater 
strength specified in the RFP. 

Strength 

3 .  Change from “minimum compliance” to full tertiary, fully automated option. 

In the detailed analysis of the minimum compliance option which combined membranes and finescreens in 
a split and re-blended flow. 
Problems with reliability and operating costs were identified. A decision was made to change to the full 

Fine Screens 

High Quality 
Flows Recombined at this point 

Diagram # 1 - Mixed Flow Minimum Compliance Option 

tertiary option with a requirement for minimum possible cost. 
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Report to Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 a 

Entire Flow to 

Diagram #2 - Full Tertiary Option 

Over five million dollars was saved from the cost for the full  tertiary option identified in the RFP submission. 

,< 
d 

Report to Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 a 

Entire Flow to 

Diagram #2 - Full Tertiary Option 

Over five million dollars was saved from the cost for the full  tertiary option identified in the RFP submission. 

e e 



Report lo Chairmen & Members 
Development Works and Public Safety - The Municipality of lqaluit July 19, 1999 

Review of Project Scope 

It is important to remember that the project scope includes much more than simple wastewater treatment to 
meet the water board’s permit. Other requirements from the municipality deal with: 

= 

= All inclusive, turnkey project. 

The water board, in addition to discharge quality, has requirements for: 

. Trash management 

Sludge management 

. Biosolids composting 

Full computer automation and remote monitoring 

Minimum operations and maintenance costs 

Expandability from 2000 to 3500 m3/d 

Wastewater 
treatment Membrane 

tank Modules 
A11 Enclosed in 

Alternate Truck 
Dump Station and 
Lift Station 

Computer 
Link 

/ I  I “Cake Truck” 

Biosolids Composting 

ansion 
iules 
/ 

Sludge 
- Press 
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Cake Volume 
Daily (Estimated) 
Annual Cake 
Volume 

Biosolids Management 

1.75 m3 

640 m3 

The contract includes all equipment to take liquid sludge out of the wastewater process daily. This keeps the 
wastewater process working properly. Fitted equipment will squeeze the water out of the liquid sludge and 
eject a sludge “cake.” Sludge cakes are stored in a mini dump truck (supplied by the contractor) that will be 
used to haul “cakes” to the landfill site. Cakes may contain microbiology that is unsafe so they must be handled 
carefully. Cakes must be composted before they are suitable for land application or human contact. Hill Murray 
is not providing any composting equipment or infrastructure or site improvements for composting, however, 
we will be helping with the composting plan. 

Windrow Pile 
Volume 
With bulking agent 

The municipality will need to provide a windrow composting area at the landfill site. It should be fenced and 
it should have some kind of cover (even a tarpaulin) to keep rain off of the composting material. The windrows 
will be to be ‘‘turned” periodically with a loader to aerate the windrow. A bulking agent-waste wood or waste 
paper-must be added in the composting process. 

1500 m3 

Sludge Volume 
Dailv (Estimated) I 17.5 m3 

Operations & Maintenance 

The following excerpt from the contract document explains the O&M arrangement for the facility. Costs 
include manpower, consumables, power, monitoring/management, and capital sinking fbnds 
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System Man-hours 
Biosolids Man-hours 
Trucking Man-hours 
Electrical Power 
Chlorine (Bromine) 
Pellets 
Polymer 
Caustic 
Acid 
Fuel 
Contingency 
CWC Fee, 4 trips/year 
ZENON Fee, Warranties 
Sinking Fund 

60.8 hourdmonth, Utilidor Crew 
130 hours/ month, Utilidor Crew 
3 1.2 hourdmonth, Road Crew 
35,000 kW hours/month 

Estimated Operations & Maintenance Expenditures Per Month 

1.4 persons per 
year from current 
municipal crew 

9,562.00 
7,901 .OO 
2,345.00 
2,134.00 
1,995.00 
1,3 12.00 
1,820.00 

0.00 
5,62 1 .OO 
2,500.00 
4.1 17.00 

$39,307.00 

The Way Ahead 

Service contracts #4 and #5 are currently being processed by the municipality. As soon as these service 
contracts are executed, they will allow the project to recover fiom recent delays and setbacks. Immediate action 
is required to allow the construction of the tanks and building, and timely shipment of equipment in this 
construction season. 

The financial management board bas favorably reviewed the proposal to finance the capital-funding shortfall. 
Several mechanisms for authority to proceed are being considered: one possibility is that CGHT could now 
prepare contribution agreements for the 2000/2001 capital funds. Upon receipt of these contribution 
agreements, the municipality could execute the main contract. 
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Date: 8/5/99 

To: 

From: 

Pages: 

Municipality of Iqaluit 
Denis G. Bedard, P. Eng 
Phone: [l] 867-979-5633 
Fax: [ 11 867-979-591 0 

Hill, Murray & Associates Inc. 
Robert A. Murray 
Phone: (250) 655-8953 
Fax: (250) 655-8954 

- ~~~~ 

Subject: Action Plan - Project Administration 

Denis, 

This fax is a reminder that we have important contract documents that we must get signed immediately. 
This is a repeat of my letter of July 30", 1999. 

The following items need your immediate attention: 

1) If the contract document date July 22, 1999 is acceptable to the municipality, it must 
be signed. If there are areas of concern with the document they must be brought 
forward so they can be addressed. This is an urgent issue - The contract document 
contains many clauses that define deliverables and protect the Municipality. 

Please sign-off the project drawings that were left with you on June 26, 1999. Gary 
Jerzak reviewed these in detail with Matthew Hough on June 26,1999. These 
drawings, once signed become an integral part of the contract documents. If there are 
any areas of concern then they should be noted on the drawings. 

Thank you for looking after these items for our mutual benefit. I have been leaving many voice mail 
messages for you but cannot seem to get my calls returned. Is there some way that we can improve 
communications? I can be reached in the office at (250) 655-8953 ext. 207 or on my pager at (250) 388- 
2823. 

Please contact me at your earliest convenience. 

Kindest Regards, 

Robert A. Murray, P.Eng. [ 
Chief Operations Officer 

PS We appreciate the e-mail from Matthew Hough this morning updating us on the Municipality's 
progress with the project plans. This letter addresses the urgency of this matter. 

\ \DATASERVER\DATA\PRO~CTS\CU~N~l~alui t \denisbed~dletcont~cts i~  aug5-99.doc 
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INTRODUCTION 

The template for this Design-Build Stipulated Price Contract was developed by the Joint Design- 
Build Working Group comprised of representatives from: 

The Canadian Construction Association 
Construction Specifications Canada 
The Royal Architectural Institute of Canada 

This document is based on CCDC 2 - 1994 (Stipulated Price Contract’ and CCAC 6 - 1994 
‘Canadian Standard Form of Agreement Between Client and Architect’. A number of terms 
in Document 14 are defined differently from other standard contract documents and, 
accordingly, all definitions should be read to properly understand the terms and conditions 
of this document. 

The following are the basic principles: 

1. 

2. 

3. 

4. 

5 .  

The Owner deals with one single administrative entity, the Design-Builder, who performs 
Design Sewices and Construction of the project under one contract package. 

The Contract Documents are comprised of: 
- Agreement 
- Definitions 
- General Conditions 
- Owner’s Statement of Requirements, and 

Construction Documents, after they have been accepted by the Owner. - 

After execution of the Contract, Construction Documents are prepared to illustrate the 
details of the design that meets the Owner’s Statement of Requirements. When accepted 
and signed by both the Owner and Design-Builder, these also become part of the Contract 
Documents. 

Change Orders are issued to change: 
- the Work; 

- The Contract Price; and 
- the Contract Time. 

- the Owner’s Statement of Requirements (Scope); 

The only consultants recognized in the Contract are the Design-Builder ’s consultants. The 
Owner may also appoint representatives or consultants, but they are recognized in the 
Contract as the Owner ’s authorized agents or representatives. 

July 22, 1999 
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6.  The roles of the Design-Builder 's consultants: 
- to design to the Owner's Statement of Requirements and prepare Construction 

to be the interpreter of the Contract and Construction Documents in the 

- compliance with Construction Documents 
progress payments based on the agreed schedule of values 
substantial performance of the Work. 

Documents; 
- 
first instance; 
- to certify 

- 
- 

7. The Design-Builder 's consultants are bound to fulfill their duties and responsibilities in 
accordance with the professional standards required by the various professions. The 
Design-Builder 's consultants are consultants to the Design-Builder to provide the Design 
Services. This does not preclude them from performing normal professional duties, i.e. 
certifying payments, issuing certificates for payment and interpretation of the Contract and 
Construction Documents. 

A:\Iqaluit DB-contract -june 14, 1999 (a).doc 
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AGREEMENT BETWEEN OWNER AND DESIGN-BUILDER 

This Agreement made on the 15h day of June in the year 1999. 

by and between 

MUNICIPALITY OF IQALUIT 
P.O. Box 460 

Iqaluit, NT XOA OH0 

(hereinafter called the “Owner”) 

and 

CANADIAN WASTEWATER CORPORATION (CWC) 
As a wholly owned subsidiary of 

HILL, MURRAY & ASSOCIATES INC. (HMA) 
201 - 1962 Canso Road 
Sidney, BC V8L 5V5 

(hereinafter called the “Design-Builder”) 

The Owner and the Design-Builder agree as follows: 

ARTICLE A-1 THE WORK 

The Design-Builder shall: 

1.1 Perform the Work required by the Contract Documents for the design and construction of 
the sewage treatment plant located at Lot #664, Plan 1671, Iqaluit Lands Map (GNWT) 
adjacent to existing lagoon access road, see attached plan (Annex P), for which the 
Agreement has been signed by the parties. 

1.2 Do and fulfill everything indicated by the Contract Documents. 

1.3 commence the Work by the 22“d day of July in the year, 1999 and, subject to adjustment in 
Contract Documents, attain Substantial Performance of the Work by the end of February 
2000. 

ARTICLE A-2 AGREEMENTS AND AMENDMENTS 

2.1 The Contract as described in Article A-3 of the Agreement (Contract Documents) 
supersedes all prior negotiations, representations, or agreements, either written or oral, 
relating in any manner to the Work. 
The Contract may be amended only as provided in the Contract Documents. 2.2 

July 22, 1999 
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ARTICLE A-3 CONTRACT DOCUMENTS 

3.1 The following are the Contract Documents referred to in Article A- 1 of the Agreement 
(The Work): 

0 

0 

Agreement Between Owner and Design-Builder 
Definitions of the Design-Build Stipulated Price Contract 
General Conditions of the Design-Build Stipulated Price Contract 
Owner’s Statement of Requirements (Annex F) 
Construction Documents, after they have been accepted by the Owner 

ARTICLE A-4 CONTFtACT PRICE 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

The Contract Price, which excludes Value Added Taxes, is: 
Seven Million Eighty Eight Thousand Dollars and Zero Cents $7,088,000.00 

Value GST (of 7 %) payable by the Owner to the Design-Builder are: 
Four Hundred and Ninety-six Thousand One Hundred and Sixty Dollars 
and Zero Cents $ 496,160.00 

Total amount payable by the Owner to the Design-Builder is: 
Seven Million Five Hundred and Eighty-Four Thousand One Hundred and 
Sixty Dollars and Zero Cents $7,584,160.00 

In addition to the Contract Price, the Owner will pay for six months following substantial 
completion of operations, monitoring, and software support services from CWC at the rate 
of $5,621 .OO per month (see Annex E). After six months and at the request of the Owner, 
CWC will continue to provide these services for the quoted fee. Fees and services quoted 
will be subject to re-negotiation with 30 days written notice from either party. All fees are 
subject to yearly Consumer Price Indexing. 

All amounts are in Canadian funds. 

These amounts shall be subject to adjustments as provided in the Contract Documents. 

The owner has issued Service Contracts (#1512, #991527, #991547, #991559, and 
#991550) to HMA for design, mobilization, building materials, equipment deposits, tanks 
and building and site improvements for a total of $4,366,668.74 (GST not included). 
These service contracts, when billed to loo%, will be deducted from the contract price of 
7,088,000.00 (see Annex G). 

ARTICLE A-5 PAYMENT 

5.1 Subject to the provisions of the NWT Lien Act supplemented by the definition of 
substantial performance from the BC Lien Act, which are both included as 
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Contract Documents, and in accordance with legislation and statutory regulations 
respecting holdback percentages and, where such legislation or regulations do not exist or 
apply, subject to a holdback of ten percent (1 O%), the Owner shall: 

1. Make progress payments to the Design-Builder on account of the Contract Price 
when due in the amount certified by the Consultant together with such Value Added 
Taxes as may be applicable to such payment; 

2. upon 45 days after Substantial Performance of the Work, pay to the Design Builder 
the unpaid balance of the holdback amount when due together with such Value 
Added Taxes as may be applicable to such payment; 

3. upon the issuance of the final certificate for payment, pay to the Design Builder the 
unpaid balance of the Contract Price when due, together with such Value Added 
Taxes as may be applicable to such payment. 

5.2 In the event of loss or damage occurring where payment due under the property and boiler 
and machinery insurance policies, payments shall be made to the Design-Builder in 
accordance with the provisions of GC 1 1.1 (Insurance). 

5.3 Interest 
1. Should either party fail to make payments as they become due under the terms of 

the Contract or in an award by arbitration or court, interest at five percent (5%) per 
annum above the prime rate on such unpaid amounts shall also become due and 
payable until payment. Such interest shall be compounded on a monthly basis. 
The prime rate shall be the lowest rate of interest quoted by the Royal Bank of 
Canada for prime business loans. 

2. Interest shall apply at a rate and in the manner prescribed by paragraph 5.3.1 of ths  
Article on the amount of any claim advanced and for which the Design-Builder is 
thereafter entitled to payment, either pursuant to Part 8 of the General Condition 
(Dispute Resolution), or otherwise, from the date the amount would have been due 
and payable under the Contract, had it not been in dispute, until the date it is paid. 

ARTICLE A-6 TITLE SEARCH 

6.1 The Owner, once the site for Sewage Treatment Plant is identified, will provide title 
documentation confirming that title has been raised to the property in the name of the 
Owner. 

ARTICLE A-7 

7.1 

RECEIPT OF AND ADDRESSES FOR NOTICES 

Notices in writing between the parties or between them and the Consultant shall be 
considered to have been received by the addressee on the date of delivery if delivered to 
the individual, or to a member of the firm, or to an officer of the corporation for whom they 

July 22, 1999 
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are intended by hand or by registered post; or if sent by regular post, to have been delivered 
within five (5) Working Days of the date of mailing when addressed as follows: 

The Owner at P.O. Box 460 

Iealuit, Nunavut XOA OH0 

Canadian Wastewater Corporation (CWC), 201 - 1962 Canso Road 

Sidney, BC V8L 5V5 

Hill, Murray & Associates Inc.(HMA) 201-1962 Canso Rd 

Sidney, BC V8L 5V5 

street and number and postal box number if applicable 

post offlce or district, province, postal code 

street and number and postal box number if applicable 

post ofice or district, province, postal code 

street and number and postal box number if applicable 

post office or district, province, postal code 

The Design-Builder at 

The Consultant at 

ARTICLE A-8 LANGUAGE OF THE CONTRACT 

8.1 When the Contract Documents are prepared in both the English and French languages, it is 
agreed that in the event of any apparent discrepancy between the English and French 
versions, the English language shall prevail. 

8.2 This Agreement is drawn in English at the request of the parties hereto. La prCsente 
convention est rCdigCe en anglais A la demande des parties. 

ARTICLE A-9 SUCCESSION 

9.1 The Contract shall ensure to the benefit of and be binding upon the parties hereto, their 
respective heirs, legal representatives, successors, and permitted assigns; 

July 22, 1999 
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In witness where the parties hereto have executed this Agreement and by the hands of their duly 
authorized representatives. 

SIGNED AND DELIVERED 
in the presence of: 

Owner 

signature 

O P  
name and ti& ofpcnan signing 

signature 

name and title of person signing 

Desiga-Builder 

-fluEKkly 
name of Design-Builder/ 

JW/P&I /em- 
namc and rille of person signing 

signature 

name and rille of person signing 

WITNESS 

WITNESS 

- 
signature 

name and title ofperson signing 

N.B. Where legal jurisdiction, local practice, or Owner or Design-Builder requirement calls 
for: 

(a) proof of author$)  to execute this document, attach such proof of authority in the 
form of a certijied copy of a resolution naming the representative(s) authorized to 
sign the Agreement for and on behalf of the corporation or partnership; or 

(b) the a l f i n g  of a corporate seal. this Agreement should be properly sealed. 

July 22, 1999 
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DEFINITIONS OF THE DESIGN-BUILD STIPULATED PRICE CONTRACT 

The following Definitions shall apply to all Contract Documents. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Change Directive 
A Change Directive is a written instruction signed by the Owner directing a change in the 
Work within the general scope of the Contract Documents. 

Change Order 
A Change Order is a written amendment to the Contract signed by the Owner and the 
Design-Builder stating their agreement upon: 
- a change in the Work; 

an amendment to the Owner’s Statement of Requirements, if any; 
the method of adjustment or the amount of the adjustments in the Contract 

the extent of the adjustment in the Contract Time, if any. 

- 
- 
Price, if any; and 
- 

Construction 
Construction means the total construction and related services required by the Contract 
Documents. 

Construction Documents 
The Construction Documents consist of the drawings and specifications that are prepared 
based on the Contract Documents by or on behalf of the Design-Builder and that are 
accepted and signed by the Owner and the Design-Builder after execution of the 
Agreement. 

Consultant 
The term Consultant means Professional Engineer(s) employed by Hill Murray and 
Associates Inc. andor their agents licensed to practice in the province or territory of the 
Place of the Work and/or engaged to provide the Consultant’s Design Services and to 
coordinate the provision of the Design Services of all other consultants employed by the 
Design-Builder. The term Consultant means the Consultant or the Consultant ’s authorized 
representative. The Consultant’s “agent ”, licensed to practice in the Province or Territory 
of the place of work, is to be identified in writing within 15 days of signing this contract. 

Contract 
The Contract is the undertaking by the parties to perform their respective duties, 
responsibilities, and obligations as prescribed in the Contract Documents and represents 
the entire agreement between the parties. 

Contract Documents 
The Contract Documents consist of those documents listed in Article A-3 of the 
Agreement (Contract Documents) and amendments thereto agreed upon between the 
parties. 
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Contract Price 
The Contract Price is the amount stipulated in Article A-4 of the Agreement (Contract 
Price). 

Contract Time 
The Contract Time is the time stipulated in paragraph 1.3 of Article A-1 of the Agreement 
(The Work) from commencement of the Work to Substantial Performance of the Work. 

Design-Builder 
The Design-Builder is the person or entity identified as such in the Agreement. The term 
Design-Builder includes the Design Builder’s authorized representative as designated to 
the Owner in writing. 

Design Services 
Design Services means the professional services for the design and construction 
administration performed by the Consultant or other consultants under the Contract. 

Owner 
The Owner is the person or entity identified as such in the Agreement. The term Owner 
includes the owner’s authorized agent or representative as designated to the Design-Builder 
in writing. 

Owner’s Statement of Requirements 
The Owner’s Statement ofRequirernents consists of the site information and program 
requirements provided by the Owner and as listed in Article A-3 of the Agreement 
(Contract Documents) and amendments thereto agreed upon between the parties. 

Place of the Work 
The Place of the Work is the designated site or location of the Construction identified in 
Article A-1 of the Agreement (The Work). 

Product 
Product or Products means material, machinery, equipment and fixtures forming part of 
the Work, but does not include machinery and equipment used to prepare, fabricate, 
convey, or erect the Work, which are referred to as construction machinery and equipment. 

Project 
The Project means the Owner’s enterprise of which the Work may be the whole or a part. 

Provide 
Provide means to supply and install. 

Subcontractor 
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A Subcontractor is a person or entity, other than the Consultant or other consultants, 
having a direct contract with the Design-Builder to perform a part or parts of the Work, or 
to supply Products worked to a special design for the Work. 

Substantial Performance of the Work 
Substantial Performance ofthe Work is as defined in the lien legislation applicable to the 
Place of the Work. When such legislation does not contain such definition, or if the Work 
is governed by the Civil Code of British Columbia; Substantial Performance of the Work 
shall have been reached when the Work is ready for use or is being used for the purpose 
intended and is so certified by the Consultant. The Builders Lien Act of the Northwest 
Territories (Nunavut) does not define Substantial Performance. For purposes of 
progressive lien holdback releases; Substantial Performance of the Work is reached on the 
date on which the Contractor's Representative issues a certificate of Substantial 
Performance to the Owner, which the Contractor's Representative shall do as of the date on 
which the Contractor's Representative has determined the Work has reached Substantial 
Performance determined in accordance with the Builders Lien Act of British Columbia. 
See Annex Q for a copy of the clause containing Substantial Performance in the BuiZders 
Lien Act of British Columbia. 

Supplier 
A Supplier is a person or entity having a direct contract with the Design-Builder to supply 
Products not worked to a special design for the Work. 

Value Added Taxes 
Value Added Taxes means such sum as shall be levied upon the Contract Price by the 
Federal or any Provincial or Temtorial Government and is computed as a percentage of the 
Contract Price and includes the Goods and Services Tax, the Quebec Sales Tax and any 
similar tax, the payment or collection of which, by the legislation imposing such tax, is an 
obligation of the Design-Builder. 

Work 
The Work means the Design Services and Construction required by the Contract, 

Working Day 
Working Day means a day other than a Saturday, Sunday, or a holiday which is observed 
by the construction industry in the area of the Place of Work. 
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GENERAL CONDITIONS OF THE DESIGN-BUILD 
STIPULATED PRICE CONTRACT 

PART 1 GENERAL PROVISIONS 

GC 1.1 CONTRACT DOCUMENTS 

1.1.1 

1.1.2 

1.1.3 

1.1.4 

1.1.5 

1.1.6 

1.1.7 

1.1.8 

1.1.9 

The intent of the Contract Documents is to include the Design Services, Construction, and 
other services necessary for the performance of the Work in accordance with these 
documents. It is not intended, however, that the Design-Builder shall supply products or 
perform work not consistent with, not covered by, or not properly inferable from the 
Contract Documents. 

Nothing contained in the Contract Documents shall create any contractual relationship 
between the Owner and the Consultant’s agent, a Subcontractor, a Supplier, or their agent, 
employee, or any other person performing any of the Work. 

The Contract Documents are complementary, and what is required by any one shall be as 
binding as if required by all. 

Words and abbreviations which have well known technical or trade meanings are used in 
the Contract Documents in accordance with such recognized meanings. 

References in the Contract Documents to the singular shall be considered to include the 
plural as the context requires. 

The specifications are that portion of the Contract Documents, wherever located and 
whenever issued, consisting of the written requirements and standards for Products, 
systems, workmanship, and the services necessary for the performance of the Construction. 

The drawings are the graphic and pictorial portions of the Contract Documents, wherever 
located and whenever issued, showing the design, location, and dimensions of the 
Construction, generally including plans, elevations, sections, details, schedules, and 
diagrams. 

Neither the organization of the specifications into divisions, sections, and parts, nor the 
arrangement of drawings shall control the Design-Builder in dividing the work among 
Subcontractors and Suppliers or in establishing the extent of the work to be performed by a 
trade. 

If there is a conflict within the Contract Documents: 

1. The order of priority of documents, fi-om highest to lowest, shall be: 
0 The Contribution Agreements between CGHT and the Owner; 

the Agreement between the Owner and the Design-Builder; 0 

0 the Definitions; 
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e supplementary Conditions; 
e the General Conditions; 

e the Construction Documents: 
e the Owner’s Statement of Requirements; 

Division 1 of the specifications, 
Divisions 2 through 16 of the specifications, 

- material and finishing schedules, 
- drawings. 

- 
- 

2. 
3. 

4. 

drawings of larger scale shall govern over those of smaller scale of the same date; 
dimensions shown on drawings shall govern over dimensions scaled from 
drawings; and 
later dated documents shall govern over earlier documents of the same type. 

1.1.10 Copyright for the design and drawings prepared by or on behalf of the Design-Builder 
belongs to the Consultant or other consultants who prepared them. 

1.1.1 1 Plans, sketches, drawings, graphic representations, and specifications, including computer 
generated designs, when prepared by the Consultant, or other consultants, are instruments 
of their service and shall remain their property whether the Construction for which they are 
made is executed or not. 

1.1.12 Submissions or distribution of the Consultant or other consultants’ plans, sketches, 
drawings, graphic representations, and specifications to meet official regulatory 
requirements, or for other purposes in connection with the Vork, is not to be construed as 
publication in derogation of their reserved rights. 

1.1.13 The Owner may retain copies, including reproducible copies, of plans, sketches, drawings, 
graphic representations, and specifications for information and reference in connection 
with the Owner’s design and construction, and the Owner’s use and occupancy of the 
Work. As a condition precedent to the use of such documents, the Owner shall have paid 
in full for any Design Services rendered. 

1.1.14 Except for reference purposes, the plans, sketches, drawings, graphic representations, and 
specifications shall not be used for additions or alterations to the Work or on any other 
project. 

1.1.15 Models and architectural renderings furnished by the Design-Builder at the Owner ’s 
expense are the property of the Owner. 
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GC 1.2 OWNER SUPPLIED INFORMATION 

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.2.5 

1.2.6 

1.2.7 

1.2.8 

Unless the Contract Documents specifically state otherwise, the Design-Builder ’s 
Consultant and other consultants may rely on the accuracy and completeness of all 
information provided by the Owner without regard for the source of such information. 

Notwithstanding any other provision of the Contract, the Design-Builder is not responsible 
for any design errors or omission in any designs or specifications provided by or on behalf 
of the Owner unless the Design-Builder has been specifically requested to review and has 
accepted those designs and specifications under the Contract. 

The Owner shall furnish the information and services required under the Contract 
promptly to avoid delay in the performance of the Contract. 

The Owner’s Statement of Requirements may include: 

1. site information, e.g. site description, topographical and boundary surveys, 
environmental, geotechnical and designated substance investigation reports, utility 
information, and covenants and restrictions on the property; and 
the Owner’s program requirements, e.g. design objectives and parameters, 
performance requirements, constraints and criteria, spatial and functional 
requirements, and relationships. 

2. 

The Design-Builder shall review the Owner’s Statement of Requirements and shall report 
promptly to the Owner any significant error, inconsistency, or omission the Design-Builder 
may discover. 

The review by the Design-Builder under paragraph 1.2.5 shall be to the best of the Design- 
Builder’s knowledge, information, and belief, and in making such review, the Design- 
Builder does not assume any responsibility to the Owner for the accuracy of the review 
with respect to the Owner’s Statement of Requirements prepared by or on behalf of the 
Owner. 

The Design-Builder shall not be liable for damage or costs resulting from such errors, 
inconsistencies, or omissions in the Owner’s Statement of Requirements prepared by or on 
behalf of the Owner which the Design-Builder did not discover. 

If the Design-Builder does discover any significant error, inconsistency, or omission in the 
Owner’s Statement of Requirements prepared by or on behalf of the Owner, the Design- 
Builder shall not proceed with the work affected until the Design-Builder and the Owner 
have discussed how the information should be corrected or supplied. 
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GC 1.3 LAW OF THE CONTRACT 

1.3.1 The law of the Place. of the Work shall govern the interpretation of the Contract. 

GC 1.4 RIGHTS AND REMEDIES 

1.4.1 Except as expressly provided in the Contract Documents, the duties and obligations 
imposed by the Contract Documents, and the rights and remedies available thereunder 
shall be in addition to and not a limitation of any duties, obligations, rights, and remedies 
otherwise imposed or available by law. 

1.4.2 Except as expressly provided in the Contract Documents, no action or failure to act by the 
Owner, Design-Builder, or the Consultant shall constitute a waiver of any right or duty 
afforded any of them under the Contract, nor shall any such action or failure to act 
constitute an approval of or acquiescence in any breach thereunder, except as may be 
specifically agreed to in writing. 

GG 1.5 ASSIGNMENT 

1.5.1 Neither party to the Contract shall assign all or any part of the Contract without the written 
consent of the other. Consent shall not be unreasonably withheld. 

GC 1.6 CONFIDENTIALITY 

1.6.1 The Owner and the Design-Builder shall keep confidential all matters respecting technical, 
commercial, and legal issues relating to or arising out of the Work or the performance of 
the Contract and shall not, without the prior written consent of the other party, disclose any 
such matters, except in strict confidence, to its professional advisors. The GN is to have 
unrestricted access to all documentation as required by the GN. 

PART 2 DESIGN SERVICES AND ADMINISTRATION OF THE 
CONTRACT 

GC 2.1 CONSULTANT 

2.1.1 The Consultant 's duties and responsibilities will include: 

1. 
2. 
3. 

4. 
5. 

6. 

The review of the Owner's Statement of Requirements; 
the review with the Owner of reasonable alternative approaches to the design; 
the preparation of a design that meets the criteria set forth in the Contract 
Documents; 
the coordination required to integrate all parts of the Design Services; 
the preparation of schematic design documents to illustrate the scale and character 
of the Work and how the parts of the Work functionally relate to each other; 
the preparation of design development documents, based on the schematic design 
documents accepted by the Owner, consisting of drawings and other documents 
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appropriate to the size of the Work to describe the size and character of the entire 
Work including architectural, mechanical and electrical systems, materials, and 
such other elements as may be appropriate; 
the preparation of Construction Documents setting forth in detail the requirements 
for Construction based on the design development documents accepted by the 
Owner; 
the provisions of assistance to the Owner and Design-Builder to obtain approvals, 
permits, and licenses for the Construction; 
the conducting of the general review of the progress of the Construction, to the 
extent necessary, in order to determine to the Consultant’s satisfaction that the 
Construction is performed in general compliance with the requirements of: (1) 
The Contract Documents; and (2) 
and bylaws of all authorities having jurisdiction over the Work; 
the assurances required to regulatory authorities respecting substantial conformance 
of the design with the applicable building regulations, excluding construction safety 
issues; 
the preparation of Change Orders and Change Directives as set out in GC 6.2 
(Change Order) and GC 6.3 (Change Directive); 
the determining of amounts owing to the Design-Builder based on the Consultant’s 
observations and evaluation of the Design-Builder ’s applications for payment;* 
the issuance of certificates for payment in the value proportionate to the amount of 
the Contract, for Work performed and Products delivered to the Place of the Work; 

The applicable statutes, regulations, codes, 

I 

the interpretation, in the first instance, of the requirements of the Construction 
Documents and the making of findings as to the performance thereunder by both 
the Owner and the Design-Builder and in no event incurring liability for the result 
of such interpretations or findings rendered in good faith in such capacity; 
the interpretation and finding, in the first instance, for claims, disputes, and other 
matters in question relating to the performance of the Work or the interpretation of 
the Contract Documents , except for GC 5.1 (Financing Information Required of 
the Owner); 
the rejecting of work which does not conform to the requirements of the Contract 
Documents; 
the requiring of special testing and inspection of the Construction at the sole 
discretion of the Consultant, whether or not such Construction has been fabricated, 
installed, or completed; 
the determining of the date of Substantial Performance of the Work and the issuing 
of a hcertificate attesting to same; * 
the verification of the Design-Builder ’s application for final payment and the 
issuing of a certificate for payment; * 

the reviewing of any defects or deficiencies in the Work during the period described 
in CG 12.3 (Warranty) and the issuance of appropriate instructions for the 

1 correction of same; and 

I; The Owner may hire, at the Owner’s sole cost, a third party engineer(s) registered in the appropriate 
discipline(s) to review the findings of the Consultant for Items 12, 13, 18, and 19. 
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21. such other work that may be required from time to time that is agreed to by the 
Design-Builder, the Consultant, and the Owner in writing. 

In performing the above duties, the Consultant will provide the necessary services as 
expeditiously as is required for the orderly progress of the Work. 

All certificates issued by the Consultant shall be to the best of the Consultant’s knowledge, 
information, and belief. By issuing any certificate, the Consultant does not guarantee the 
Work is correct or complete. 

The Consultant shall perform the Design Services and fulfill the Consultant’s duties and 
responsibilities to the standard of diligence, skill, and care that consultants would 
customarily provide in similar circumstances and in the same relative geographic location, 
subject to the Consultant’s professional and legal obligations. 

deie;te &, \niti cs \ 

If the Consultant’s engagement is terminated, the Design-Builder shall notify the Owner in 
writing before appointing or re-appointing a Consultant to provide Design Services. 

GC 2.2 OWNER’S REPRESENTATIVE 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

The Owner shall designate a representative or third party engineer authorized to act on the 
Owner’s behalf and shall specify in written notice to the Design-Builder any limits on the 
representative’s authority. 

Subject to any notified limitations in authority, the Design-Builder may rely upon any 
written instructions or directions provided by the Owner’s representative. 

The Owner’s representative shall take all reasonable steps to be accessible to the Design- 
Builder during performance of the Contract and shall render any necessary decisions or 
instructions promptly to avoid delay in the performance of the Contract. 

The Owner and Owner’s representative shall not communicate with any Subcontractors, 
and vice versa, performing the Work except through the Design-Builder or a person 
designated by the Design-Builder. 

GC 2.3 REVIEW AND INSPECTION OF THE WORK 

2.3.1 The Design-Builder shall: 
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1. 

2. 

Permit the Owner to review all material aspects of the design of the Work as the 
design proceeds; and 
provide a copy of all drawings, specifications, and diagrams to the Owner and/or 
GN when required for review and acceptance. 

From time to time, the Design-Builder may request and, on request, the Owner shall 
examine certain aspects of the design as set out on design development documents of 
Construction Documents to confirm that the design aspects are in general compliance with: 

1. 

2. 

The qualitative, functional layout, operational, and other Owner requirements for 
the Work; and 
the standards of finish, comfort, or aesthetics as required by the Contract 
Documents. 

The Owner shall have access to the Construction at all times. The Design-Builder shall 
provide sufficient, safe, and proper facilities at all times for the review of the Construction 
by the Owner and the Consultant and the inspection of the Construction by authorized 
agencies. If parts of the Construction are in preparation at locations other than the Place of 
the Work, the Owner and the Consultant shall be given access to such work whenever it is 
in progress. 

If work is designated for tests, inspections, or approvals in the Contract Documents, or by 
the instructions of the Owner or the Consultant, or the laws or ordinances of the Place of 
the Work, the Design-Builder shall give the Owner reasonable notice of when the work will 
be ready for review and inspection. The Design-Builder shall arrange for and shall give the 
Owner reasonable notice of the date and time of inspections by other authorities. 

The Design-Builder shall furnish promptly to the Consultant and to the Owner, on request, 
a copy of certificates and inspection reports relating to the Work. 

If the Design-Builder covers, or permits to be covered, work that has been designated for 
special tests, inspections, or approvals before such special tests, inspections, or approvals 
are made, given or, completed, the Design-Builder shall, if so directed, uncover such work, 
have the inspections or tests satisfactorily completed, and make good the covering work at 
the Design-Builder 's expense. 

The Owner may order any portion or portions of the Construction to be examined to 
confirm that such work is in accordance with the requirements of the Contract Documents. 
If the work is not in accordance with the requirements of the Contract Documents, the 
Design-Builder shall correct the work and pay the cost of examination and correction. 

Notwithstanding any other provision of the Agreement, no fee payment will be made by 
the Owner based on the cost of Services, and/or the cost of the Work incurred by the 
Design-Builder to remedy errors or omissions for which the Design-Builder is responsible. 
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2.3.9 The Consultant shall provide any required assurances to regulatory authorities respecting 
substantial conformance of the Construction with the design approved by that authority for 
issuance of the building permit. 

GC 2.4 DEFECTIVE WORK 

2.4.1 The Design-Builder shall make good promptly other contractors' work destroyed or 
damaged by such removals or replacements at the Design-Builder 's expense. 

2.4.2 The Design-Builder shall make good promptly other contractors' work destroyed or 
damaged by such removals or replacements at the Design-Builder 's expense. 

2.4.3 If, in the opinion of the Owner and Consultant, it is not expedient to correct defective work 
or work not performed as provided in the Contract Documents, the Owner may deduct 
from the amount otherwise due to the Design-Builder the difference in value between the 
work as performed and that called for by the Contract Documents. If the Design-Builder 
does not agree on the difference in value, the Design-Builder shall refer the dispute to Part 
8 of the General Conditions (Dispute Resolution). 

PART 3 EXECUTION OF THE WORK 

GC 3.1 CONTROL OF THE WORK 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

The Design-Builder shall have total control of the Work and shall effectively direct and 
supervise the Work so as to ensure conformity with the Contract Documents. 

The Design-Builder shall be solely responsible for construction means, methods, 
techniques, sequences, and procedures with respect to the Construction and coordinating 
the various parts of the Construction under the Contract. 

The Design-Builder shall keep the Owner informed of the progress of the Work. 

The Design-Builder is solely responsible for the quality of the Work and shall undertake 
any quality control activities specified in the Contract Documents or, if none are specified, 
as may be reasonably required to ensure such quality. 

GC 3.2 CONSTRUCTION DOCUMENTS 

3.2.1 During the progress of the Work, the Design-Builder shall furnish to the Owner the 
Construction Documents that describe details of the design required by the Contract 
Documents. At the time of submission the Design-Builder shall notify the Owner in 
writing of any significant deviations in the Construction Documents from the requirements 
of the Contract Documents. 
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3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

The Design-Builder shall submit the Construction Documents to the Owner to review in 
orderly sequence and sufficiently in advance so as to cause no delay in the Work. Upon 
request of the Owner or the Design-Builder, they jointly shall prepare a schedule of the 
dates for submission and return of Construction Documents. 

The Owner shall review the Construction Documents in accordance with the schedule 
agreed upon, or in the absence of an agreed schedule with reasonable promptness so as to 
cause no delay. The Owner’s review is for conformity to the intent of the Construction 
Documents. The Owner ’s review shall not relieve the Design-Builder of responsibility for 
errors or omissions in the Construction Documents or for meeting all requirements of the 
Contract Documents unless the Owner expressly accepts a deviation from the Contract 
Documents. 

No later than seven (7) days after completing the review, the Owner shall notify the 
Design-Builder in writing that the Owner has accepted and has signed the Construction 
Documents or shall notify the Design-Builder, giving reasons in writing, why the Owner 
rejects the Construction Documents. Upon request by the Owner, the Design-Builder shall 
revise and resubmit the Construction Documents which the Owner has rejected. The 
Design-Builder shall notify the Owner in writing of any revisions to any resubmission 
other than those requested by the Owner. 

When the Construction Documents are accepted and signed by the Owner and the Design- 
Builder, such Construction Documents shall become part of the Contract Documents. 

When a change is required to the Construction Documents that have been accepted and 
signed by the Owner, it shall be made in accordance with GC 6.1 (Changes), GC 6.2 
(Change Order) or GC 6.3 (Change Directive). 

GC 3.3 CONSTRUCTION BY OWNER OR OTHER CONTRACTORS 

3.3.1 The Owner reserves the right to award separate contract in connection with other parts of 
the Project to other contractors and to perform work with own forces. 

3.3.2 When separate contracts are awarded for other parts of the Project, or when work is 
performed by the Owner’s own forces, the Owner shall: 

1. 

2. 

3. 

4. 

Provide for the co-ordination of the activities and work of other contractors and 
Owner’s own forces with the Work of the Contract; 
assume overall responsibility for compliance with the applicable health and 
construction safety legislation at the Place of the Work; 
enter into separate contracts with other contractors under conditions of contract 
which are compatible with the conditions of the Contract; 
ensure that insurance coverage is provided to the same requirements as are called 
for in GC 1 1.1 (Insurance) and co-ordinate such insurance with the insurance 
coverage of the Design-Builder as it affects the Work; and 
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5.  take all reasonable precautions to avoid labour disputes or other disputes on the 
Project arising from the work of other contractors of the Owner’s own forces. 

3.3.3 When separate contracts are awarded for other parts of the Project, or when work is 
performed by the Owner’s own forces, the Design-Builder shall: 

1. Afford the Owner and other contractors reasonable opportunity to introduce and 
store their products and use their construction machinery and equipment to execute 
their work; 
co-ordinate and schedule the Work with the work of other contractors and the 
Owner’s own forces and connect as specified or shown in the Contract Documents; 
participate with other contractors and the Owner in reviewing their schedules when 
directed by the Owner; and 
where part of the Work is affected by or depends upon, for its proper execution, the 
work of other contractors or Owner’s own forces, promptly report to the Owner in 
writing and prior to proceeding with that part of the Work, any apparent 
deficiencies in such work. Failure by the Design-Builder to so report shall 
invalidate any claims against the Owner by reason of the deficiencies in the work of 
other contractors or Owner’s own forces except those deficiencies not then 
reasonably discoverable. 

2. 

3. 

4. 

3.3.4 Where a change in the Work is required as a result of the coordination and connection of 
the work of other contractors of Owner’s own forces with the Work, the changes shall be 
authorized and valued as provided in GC 6.1 (Changes), GC 6.2 (Change Order) and GC 
6.3 (Change Directive). 

3.3.5 Claims, disputes, and other matters in question between the Design-Builder and other 
contractors shall be dealt with as provided in Part 8 of the General Conditions (Dispute 
Resolution) provided the other contractors have reciprocal obligations. The Design- 
Builder shall be deemed to have consented to arbitration of any dispute with any other 
contractor whose contract with the Owner contains a similar requirement to arbitrate such 
dispute. 

GC 3.4 SCHEDULE OF THE WORK 

3.4.1 The Design-Builder shall: 

1. Prepare and submit to the Owner prior to the first application for payment, a 
schedule of the Work that indicates the timing of the major activities of the Work 
and provides sufficient detail of the critical events and their inter-relationship to 
demonstrate the Work will be performed in conformity with the Contract Time; 
monitor the progress of the Design Services and Construction relative to the 
schedule of the Work and update the schedule on a monthly basis, or as stipulated 
by the Contract Documents; and 

2. 
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3. advise the Owner in writing of any revisions required to the schedule as the result 
of extension of the Contract Time as provided in Part 6 of the General Conditions 
(Changes in the Work). 

GC 3.5 CONSTRUCTION SAFETY 

3.5.1 Subject to paragraph 3.3.2.2. of GC 3.3 (Construction by Owner or Other Contractors), the 
Design Builder shall be solely responsible for construction safety at the Place ofthe Work 
and for compliance with the rules, regulations, and practices required by the applicable 
construction health and safety legislation and shall be responsible for initiating, 
maintaining, and supervising all safety precautions and programs in connection with the 
performance of the Construction. 

GC 3.6 SUPERVISOR 

3.6.1 The Design-Builder shall employ a competent supervisor and necessary assistance while 
the Construction is being performed. The supervisor shall not be changed except for valid 
reason. 

3.6.2 The supervisor shall represent the Design-Builder at the Place of the Work and notices and 
instructions given to the supervisor by the Owner shall be held to have been received by 
the Design-Builder. 

GC 3.7 OTHER CONSULTANTS, SUBCONTRACTORS AND SUPPLIERS 

3.7.1 The Design-Builder shall preserve and protect the rights of the parties under the Contract 
with respect to work to be performed under subcontract, and shall: 

1 .  Enter into contracts or written agreements with the Consultant, and other 
consultants to require them to perfom their design and other services as provided 
in the Contract Documents; 
enter into contracts or written agreements with Subcontractors and Suppliers to 
require to perform their work and related services as required by the Contract 
Documents; 
incorporate the terms and conditions of the Contract Documents into all contracts 
or written agreements with the Consultant, other consultants, Subcontractors, and 
Suppliers insofar as they are applicable; and 
be as fully responsible to the Owner for acts and omissions of the Consultant, other 
consultants, Subcontractors, Suppliers, and of persons directly or indirectly 
employed by them as for acts and omissions of persons directly employed by the 
Design-Builder. 

2. 

3. 

4. 

3.7.2 The Design-Builder shall indicate in writing, at the request of the Owner, other consultants, 
Subcontractom, or Suppliers whose proposals or bids have been received by the Design- 
Builder which the Design-Builder would be prepared to accept for the performance of a 
portion of the Work. Should the Owner not object before signing the Contract, the Design- 
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3.7.3 

3.7.4 

3.7.5 

3.7.6 

Builder shall employ other consultants, Subcontractors, or Suppliers so identified by the 
Design-Builder in writing for the performance of that portion of the Work to which their 
proposal or bid applies. 

The Owner may, for reasonable cause, at any time before the Design-Builder has signed 
the subcontract, object to the use of a proposed other consultant, Subcontractor, or 
Supplier and require the Design-Builder to employ another proposed other consultant or 
subcontract bidder. 

If the Owner requires the Design-Builder to change a proposed other consultant, 
Subcontractor, or Supplier, the Contract Price and Contract Time shall be adjusted by the 
differences occasioned by such required change. 

The Design-Builder shall not be required to employ as an other consultant, Subcontractor, 
or Supplier, a person or finn to whom the Design-Builder may reasonably object. 

The Owner may provide to other consultants, Subcontractors, or Suppliers information as 
to the percentage of their work which has been certified for payment. 

GC 3.8 LABOUR AND PRODUCTS 

3.8.1 The Design-Builder shall provide and pay for labour, Products, tools, construction 
machinery and equipment, water, heat, light, power, transportation, and other facilities and 
services, including Design Services, necessary for the performance of the Work in 
accordance with the Contract. 

3.8.2 Unless otherwise specified, all Products provided shall be new. Products which are not 
specified shall be of a quality consistent with those similar products specified. 

3.8.3 The Design-Builder shall maintain good order and discipline among the Design-Builder 's 
employees engaged on the Work and shall not employ on the Work anyone not skilled in 
the tasks assigned. 

GC 3.9 DOCUMENTS AT THE SITE 

3.9.1 The Design-Builder shall keep one copy of current Contract Documents, submittals, 
reports, and records of meetings at the Place ofthe Work, in good order and available to 
the Owner. 

GC 3.10 SHOP DRAWINGS 

3.10.1 Shop drawings are drawings, diagrams, illustrations, schedules, performance charts, 
brochures, product, and other data which the Design Builder provides to illustrate details of 
a portion of the Work. The shop drawings shall be in the form specified by the Consultant. 
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3.10.2 The Design-Builder shall provide shop drawings as required by the Consultants. 

3.10.3 The Design-Builder, the Consultant, and where appropriate, other consultants, shall review 
all shop drawings. The Design-Builder represent by this review that: The Design-Builder 
has determined and verified all field measurements and field construction conditions, or 
will do so; Product requirements; catalogue numbers; and similar data, and that the 
Design-Builder has checked and coordinated each shop drawing with the requirements of 
the Work and of the Contract Documents. 

3.10.4 Shop drawings which require approval of any authority having jurisdiction shall be 
submitted to such authority by the Design-Builder. 

3.10.5 If the Owner requests to review shop drawings, the Design-Builder shall submit them in 
orderly sequence and sufficiently in advance so as to cause no delay in the Work or in the 
work of other contractors. The Owner and the Design-Builder shall jointly prepare a 
schedule of the dates for submission and return of shop drawings. 

3.10.6 The Owner’s review under paragraph 3.10.5 is for conformity to the intent of the Contract 
Documents and for general arrangement only. The Owner’s review shall not relieve the 
Design-Builder of the responsibility for errors or omissions in the shop drawings or for 
meeting all requirements of the Contract Documents unless the Owner expressly accepts a 
deviation from the Contract Documents. 

GC 3.11 USE OF THE WORK 

3.1 1.1 The Design-Builder shall confine construction machinery and equipment, storage or 
Products, and operations of employees to limits indicated by laws, ordinances, permits, or 
the Contract Documents, and shall not unreasonably encumber the Construction. 

3.11.2 The Design-Builder shall not load or permit to be loaded any part of the Construction with 
a weight or force that will endanger the safety of the Project. 

GC 3.12 CUTTING AND REMEDIAL WORK 

3.12.1 The Design-Builder shall co-ordinate the Work to ensure that this requiremen% is kept to a 
minimum. 

3.12.2 Cutting and remedial work shall be performed by specialists familiar with the Products 
affected and shall be performed in a manner to neither damage nor endanger the 
Construction and IAW applicable WCB/OSHA rules. 

GC 3.13 CLEANUP 
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3.13.1 The Design-Builder shall maintain the Construction in a tidy condition and free from the 
accumulation of waste products and debris, other than that caused by the Owner, other 
contractors, or their employees. 

3.13.2 The Design-Builder shall remove waste products and debris, other than that resulting from 
the work of the Owner, other contractors, or their employees, and shall leave the 
Construction clean and suitable for occupancy by the Owner before attainment of 
Substantial Performance of the Work. The Design-Builder shall remove products, tools, 
construction machinery, and equipment not required for the performance of the remaining 
work. 

3 .I 3.3 Prior to application for the final certificate for payment, the Design-Builder shall remove 
products, tools, construction machinery and equipment, and waste products and debris, 
other than that resulting from the work of the Owner, other contractors, or their employees. 

GC 3.14 SIGNAGE 

de\e* G \ni+is\ 

3.14.2 The Design-Builder may erect a sign identifying the Design-Builder, the Consultant, other 
consultants, and Subcontractors at the Place of the Work during the construction. 

PART 4 ALLOWANCES 

GC 4.1 CASH ALLOWANCES 

4.1.1 If the Contract Price includes cash allowances stated in the Contract Documents, these 
allowance shall be expended as the Owner directs. 

4.1.2 Cash allowances cover the net cost to the Design-Builder of services, Products, 
construction machinery and equipment, freight, unloading, handling, storage, installation, 
and other authorized expenses incurred in performing the Work stipulated under the cash 
allowances but do not include any Value Added Taxes payable by the Owner to the 
Design-Builder. 

4.1.3 The Contract Price, and not the cash allowance, includes the Design-Builder 's overhead 
and profit in connection with such cash allowances. 

4.1.4 Where costs under a cash allowance exceed the amount of the allowance, the Design- 
Builder shall be compensated for any excess and substantiated plus amount for overhead 
and profit as provided in GC 6.1 (Changes). 

4.1.5 The Contract Price shall be adjusted by Change Order to provide for any difference 
between the actual cost and each cash allowance. 
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4.1.6 The value of the Work perfomed under a cash allowance is eligible to be included in 
progress payments. 

4.1.7 The Design-Builder and the Owner shall jointly prepare a schedule that shows when the 
Owner must authorize ordering of items called for under cash allowance to avoid delaying 
the progress of the Work. 

GC 4.2 CONTINGENCY ALLOWANCE 

4.2.1 If the Contract Price includes the Design-Builder’s contingency allowance, it is to be 
shown within the last breakdown included in the Contract Documents. 

4.2.2 Expenditures not covered under contingency allowances shall be authorized and valued as 
provided in GC 6.1 (Changes), GC 6.2 (Change Order) and GC 6.3 (Change Directive). 

4.2.3 The Contract Price shall be adjusted by Change Order to provide for any difference 
between expenditures authorized under paragraph 4.2.2 and the original contract price. 

PART 5 PAYMENT 

GC 5.1 FINANCING INFORMATION REQUIRED OF THE OWNER 

5.1.1 The Owner shall, at the request of the Design-Builder, prior to execution of the 
Agreement, and promptly from time to time as requested thereafter, furnish to the Design- 
Builder reasonable evidence that financial arrangements have been made to fulfill the 
Owner’s obligations under the Contract. 

5.1.2 The Owner shall notify the Design-Builder in writing of any material change in the 
Owner ’s financial arrangements during the performance of the Contract. 

GC 5.2 APPLICATIONS FOR PROGRESS PAYMENT 

5.2.1 Applications for payment by the Design-Builder as provided in Article A-5 of the 
Agreement (Payment) will be made monthly as the Work progresses. Due to the difficulty 
of logistics and shipping, a schedule of draws based on the project schedule has been 
prepared which progress draws will be based upon. Progress draws will be based upon the 
schedule of draws subject to review and approval of all progress draws by the consultant. 

5.2.2 Applications for payment shall be dated the last day of the agreed monthly payment’period 
and the amount claimed shall be for the value, proportionate to the amount of the Contract, 
of Work performed and Products delivered to the Place ofthe Work at that date. 
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5.2.3 The Design-Builder shall submit to the Owner, a schedule of values for the parts of the 
Work, aggregating the total amount of the Contract Price, so as to facilitate evaluation of 
applications for payment. 

5.2.4 The schedule of values shall be made out in such form and supported by such evidence as 
the Consultant may reasonably direct, and when accepted by the Owner, shall be used as 
the basis for applications for payment, unless it is found to be in error. 

5.2.5 The Design-Builder shall include a statement based on the schedule of values with each 
application for payment. 

5.2.6 Claims for Products delivered to the Place of the Work but not yet incorporated into the 
Work shall be supported by such evidence as the Owner may reasonably require to 
establish the value and delivery of the Products. 

GC 5.3 PROGRESS PAYMENT 

5.3.1 The Consultant will issue to the Owner and the Design -Builder a “certificate for 
payment” in the amount as the Consultant determines to be properly due. 

5.3.2 The Design-Build shall invoice the Owner using those amounts as documented in the 
Consultants “Certificate for Payment. ” The Owner shall make payment to the Design- 
Builder on account as provided in Article A-5 of the Agreement (Payment) no later than 
thirty (30) days after the receipt of a certificate for payment issued by the Consultant. 

GC 5.4 SUBSTANTIAL PERFORMANCE OF THE WORK 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

When the Design-Builder considers that the Work is substantially performed, or if 
permitted by the lien legislation applicable to the Place of the Work, a designated portion 
thereof which the Owner agrees to accept separately is substantially performed, the 
Design-Builder shall prepare and submit to the Owner and the Consultant a comprehensive 
list of items to be completed or corrected and apply for a review by the Owner and the 
Consultant. Failure to include an item on the list does not alter the responsibility of the 
Design-Builder to complete the Contract. 

No later than ten (1 0) days after the receipt of the Design-Builder ’s list and application, the 
Consultant will review the Work to verify the validity of the application and will notify in 
writing the Owner and the Design-Builder whether the Work or the designated portion of 
the Work is substantially performed. 

The Consultant shall state the date of Substantinl Performance of the Work or designated 
portion of the Work in a certificate. 

Immediately following the issuance of the certificate of Substantial Performance of the 
Work, the Design-Builder, in consultation with the Owner, will establish a reasonable date 
for finishing the Work. 
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GC 5.5 PAYMENT OF HOLDBACK UPON SUBSTANTIAL 
PERFORMANCE OF THE WORK 

5.5.1 

5.5.2 

5.5.3 

5.5.4 

After the issuance of the certificate of Substantial Performance of the Work, and the 
expiration of the statutory lien period the Design-Builder shall: 

1. 
2. 

Submit an application for payment of the holdback amount; 
submit a sworn statement that all accounts for the Design Services, labour, 
subcontracts, Products, Design-Builder in the Substantial Performance of the Work 
and for which the Owner might in any way be held responsible have been paid in 
full, except for amounts properly retained as a holdback or as an identified amount 
in dispute. 

After the receipt of an application for payment from the Design-Builder and the sworn 
statement as provided in paragraph 5.5.1, the Consultant will issue a certificate for 
payment of the holdback amount. 

Where the holdback amount has not been placed in a separate holdback account as may be 
required by the lien legislation applicable to the Place of the Work, the Owner shall, ten 
(1 0) days prior to the expiry of the holdback period stipulated in the lien legislation 
applicable to the Place of the Work, place the holdback amount in a bank account in the 
joint names of the Owner and the Design-Builder. 

The holdback amount authorized by the certificate for payment of the holdback amount is 
due and payable on the day following the expiration of the holdback period stipulated in 
the lien legislation applicable to the Place of the Work. Where lien legislation does not 
exist or apply, the holdback amount shall be due and payable in accordance with other 
legislation, industry practice, or provisions which may be agreed to between the parties. 
The Owner may retain out of the holdback amount any sums required by law to satis@ any 
liens against the Work, or, if permitted by the lien legislation applicable to the PZace of the 
Work, other third party monetary claims against the Design-Builder which are enforceable 
against the Owner. 

GC 5.6 PROGRESSIVE RELEASE OF HOLDBACK 

5.6.1 Where legislation permits and where upon application by the Design-Builder, the 
Consultant has certified that the work of a Subcontractor or Supplier has been performed 
prior to Substantial Performance of the Work, the Owner shall pay the Design-Builder the 
holdback amount retained for such subcontract work, or the Products supplied by such 
Supplier, on the day following the expiration of the holdback period for such work 
stipulated in the lien legislation applicable to the Place of the Work. 

5.6.2 Notwithstanding the provisions of the preceding paragraph, and notwithstanding the 
wording of such certificates, the Design-Builder shall ensure that such sub-contract work 
or Products is protected pending the issuance of a final certificate for payment and be 
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responsible for the correction of defects or work not performed regardless of whether or 
not such was apparent when such certificates were issued. 

GC 5.7 FINAL PAYMENT 

5.7.1 When the Design-Builder considers that the Work is completed, the Design-Builder shall 
submit an application for final payment. 

5.7.2 Upon receipt of the Design-Builder 's application for final payment, the Consultant will 
review the Work to verify the validity of the application. The Consultant will, no later than 
seven (7) days after reviewing the Work, provide the Owner and the Design-Builder with a 
certificate for payment or give reasons for not doing so. 

5.7.3 Subject to the provision of paragraph 10.4.1 of GC 10.4 (Workers' Compensation), and 
any lien legislation applicable to the Place of the Work, the Owner shall, no later than five 
(5) days after the receipt of a final certificate for payment, pay the Design-Builder as 
provided in Article A-5 of the Agreement (Payment). 

GC 5.8 WITHHOLDING OF PAYMENT 

5.8.1 If because of climatic or other conditions reasonably beyond the control of the Design- 
Builder, there are items of the Work that cannot be performed, payment in full for that 
portion of the Work which has been performed as certified by the Consultant shall not be 
withheld or delayed by the Owner on account thereof, but the Owner may withhold, until 
the remaining portion of the Work is finished, only such an amount that the Consultant 
determines is sufficient and reasonable to cover the costs of performing such remaining 
work. 

5.9 NON-CONFORMING WORK 

5.9.1 No payment by the Owner under the Contract nor partial or entire use or occupancy of the 
Work by the Owner shall constitute an acceptance of any portion of the Work or Products 
which are not in accordance with the requirements of the Contract Documents. 

PART 6 CHANGES IN THE WORK 

GC 6.1 CHANGES 

6.1.1 The Owner without invalidating the Contract, may make changes in the Work consisting of 
additions, deletions, or other revision to the Work by Change Order or Change Directive. 

6.1.2 The Design-Builder shall not perform a change in the Work without a Change Order or a 
Change Directive except as provided in paragraph 6.1.6. 

6.1.3 If a change in the Work results in a net increase in the Contract Price, an allowance of 15% 
overhead and 15% profit shall be added to the total cost of the change. 
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6.1.4 If a change in the Work results in a net decrease in the Contract Price, an amount of the 
credit shall be the net costs, with appropriate deduction for overhead or profit. 

6.1.5 When both additions and deletions covering related work or substitutions are involved in a 
change in the Work, the allowance for overhead and profit shall be calculated on the basis 
of the net increase, if any, with respect to that change in the Work. 

6.1.6 The Design-Builder, without invalidating the Contract, may make minor adjustments in 
the Work consistent with the intent of the Contract Documents without a Change Order 
and shall advise the Owner in writing of such adjustments. Such adjustments in the Work 
shall not involve adjustment in the Contract Price or Contract Time. 

GC 6.2 CHANGE ORDER 

6.2.1 When a change in the Work is proposed or required, the Owner or the Design-Builder shall 
provide a notice in writing describing the proposed change in the Work to the other party. 
The responding party shall present, in the form acceptable to the other party, an 
amendment to the Owner’s Statement of Requirements, if any, and a method of adjustment 
or an amount of adjustment for the Contract Price, if any, and the adjustment in the 
Contract Time, if any, for the proposed change in the Vork. 

6.2.2 When the Owner and Design-Builder agree to the amendment to the Owner’s Statement of 
Requirements, the adjustments in the Contract Price and Contract Time, or to the method 
to be used to determine the adjustments, such agreement shall be effective immediately and 
shall be recorded in a Change Order and signed by the Owner and Design-Builder. The 
value of the Work performed as the result of a Change Order shall be included in 
applications for progress payment. 

GC 6.3 CHANGE DIRECTIVE 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

If the Owner requires the Design-Builder to proceed with a change in the Work, withm the 
general scope of the Work prior to the Owner and the Design-Builder agreeing upon the 
adjustment in Contract Price and Contract Time, the Owner shall direct the preparation of 
a Change Directive. 

Upon receipt of a Change Directive, the Design-Builder shall proceed promptly with the 
change in the Work. 

The adjustment in the Contract Price for a change carried out by way of a Change 
Directive shall be determined on the basis of the costs of expenditures and saving to 
perform the work attributable to the change (see 6.1). 

The Design-Builder shall keep an account of the costs of expenditures and savings referred 
to in paragraph 6.3.3 together with supporting data. The cost of performing the work 
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attributable to the Change Directive shall be limited to the actual costs incurred, plus 
profits and overhead as follows: 

1 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 
11. 
12. 
13. 
14. 

15. 

16. 

Wages and benefits paid for labour in the direct employ of the Design-Builder 
under applicable collective bargaining agreements, or under a salary or wage 
schedule agreed upon by the Owner and Design-Builder; 
salaries, wages, and benefits of the Design-Builder ’s personnel, when stationed at 
the field office, in whatever capacity employed; and personnel engaged at shops or 
on the road, in expediting the production or transportation of materials or 
equipment; 
salaries, wages, and benefits of the Design-Builder ’s personnel, when stationed at 
the field office, in whatever capacity employed; and personnel engaged at shops or 
on the road, in expediting the production or transportation of materials or 
equipment; 
contributions, assessments, or taxes incurred for such items as employment 
insurance, provincial health insurance, workers’ compensation, and Canada or 
Quebec Pension Plan, insofar as such cost is based on wages, salaries, or other 
remuneration paid to employees of the Design-Builder and included in the cost of 
the work as provided in paragraphs 6.3.4.1’6.3.4.2, and 6.3.4.3; 
travel and subsistence expenses of the Design-Builder ’s personnel described in 
paragraphs 6.3.4.1,6.3.4.2, 6.4.3.3; 
the cost of Design Services including all fees and disbursements of the Consultant 
or other consultants engaged or employed to provide such services; 
the cost of all Products including cost of transportation thereof; 
the cost of materials, supplies, equipment, temporary services and facilities, and 
hand tools not owned by the workers, including transportation and maintenance 
thereof, which are consumed; and cost less salvage value on such items used but 
not consumed, which remain the property of the Design-Builder; 
rental cost of all tools, machinery. and equipment, exclusive of hand tools, whether 
rented from or provided by the Design-Builder or others, including installation, 
minor repairs and replacements, dismantling, removal, transportation and delivery 
cost thereof; 
deposits lost; 
the amounts of all subcontracts; 
the cost of quality assurance such as independent inspection and testing services; 
charges levied by authorities having jurisdiction at the Place of the Work; 
royalties, patent license fees, and damages for infringement of patents and cost of 
defending suits therefor subject always to the Design-Builder ’s obligations to 
indemnify the Owner as provided in paragraph 10.3.1 of 
GC 10.3 (Patent Fees); 
any adjustment in premium for all bonds add insurance which the Design-Builder is 
required, by the Contract Documents, to purchase and maintain in relation to the 
perfonnance of the Work; 
any adjustment in taxes and duties for which the Design-Builder is liable in relation 
to the performance of the Work; 
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6.3.5 

6.3.6 

6.3.7 

17. charges for long distance telephone and facsimile communications, courier 
services, expressage, photocopying, reproduction of Contract Documents, and petty 
cash items incurred in relation to the performance of the Work; 
the cost of removal and disposal of waste products and debris; 
costs incurred due to emergencies affecting the safety of persons or property. 

18. 
19. 

Pending determination of the final amount of a Change Directive, the undisputed value of 
the work performed as the result of a Change Directive is eligible to be included in 
progress payments. 

If the Owner and Design-Builder do not agree on the proposed adjustment in the Contract 
Time or the method of determining it, the adjustment shall be referred to the Consultant for 
determination. 

If at any time after the start of the Work directed by a Change Directive, the Owner and the 
Design-Builder reach agreement on the amendment to the Owner's Statement of 
Requirement or the adjustment to the Contract Price and to the Contract Time, this 
agreement shall be recorded in a Change Order signed by the Owner and the Design- 
Builder. 

GC 6.4 CONCEALED OR UNKNOWN CONDITIONS 

6.4.1 If the Owner or the Design-Builder discover conditions at the Place of the Fork wluch are: 

1. subsurface or otherwise concealed physical conditions which existed before the 
commencement of the Work which differ materially from those indicated in the 
Contract Documents; or 
physical conditions of a nature which differ materially from those ordinarily found 
to exist and generally recognized as inherent in construction activities of the 
character provided for in the Contract Documents. 

2. 

6.4.2 The Consultant or other consultants will promptly investigate such conditions. The 
Consultant will notify the Owner and the Design-Builder of the finding in writing. If the 
finding is that the conditions differ materially and this would cause an increase or decrease 
in the Design-Builder 's cost or time to perform the Work, the Owner shall issue appropriate 
instructions for a change in the Work as provided in GC 6.1 (Changes), GC 6.2 (Change 
Order) and GC 6.3 (Change Directive). 

6.4.3 If the Consultant finds that the conditions at the Place of the Work are not materially 
different or that no change in the Contract Price or the Contract Time is justified, the 
Consultant shall notify the Owner and Design-Builder in writing. 

GC 6.5 DELAYS 

6.5.1 If the Design-Builder is delayed in the performance of the Work by an action or omission 
of the Owner or anyone employed or engaged by them directly indirectly, contrary to the 
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provisions of the Contract Documents, then the Contract Time shall be extended for such 
reasonable time as agreed between the Owner and the Design-Builder as the Design- 
Builder shall be reimbursed by the Owner for reasonable costs incurred by the Design- 
Builder as the result of such delay. 

6.5.2 If the Design-Builder is delayed in the performance of the Work by a stop work order 
issued by a court or other public authority and providing that such order was not issued as 
the result of an act or fault of the Design-Builder directly or indirectly, then the Contract 
Time shall be extended for such reasonable time as agreed between the Owner and the 
Design-Builder, The Design-Builder shall be reimbursed by the Owner for reasonable 
costs incurred by the Design-Builder as the result of such delay. Any dispute in monies 
owing will be subject to “negotiation, mediation or arbitration” as set out in Part 8 of this 
contract. 

6.5.3 If the Design-Builder is delayed in the performance of the Work by inclement weather (by 
mutual agreement between the Design-Builder and the Owner), labour disputes, strikes, 
lock-outs (including lock-outs decreed or recommended for its members by a recognized 
contractors’ association, of which the Design-Builder is a member or to which the Design- 
Builder is otherwise bound), fire, unusual delay by common carriers or unavoidable 
casualties, or without limit to any of the foregoing, by a cause beyond the Design-Builder ’s 
control, then the Contract Time shall be extended for such reasonable time as agreed 
between the Owner and the Design-Builder. The extension of time shall not be less than 
the time lost as the result of the event causing the delay, unless the Design-Builder agrees 
to a shorter extension. The Design-Builder shall be entitled to payment for costs incurred 
by inclement weather delays on a cost recovery basis only. 

6.5.4 No extension shall be made for delay unless notice in writing of claim is given promptly to 
the Owner and in no event later than ten (1 0) Working Days after the commencement of 
delay, providing however, that in the case of a continuing cause of delay only one notice of 
claim shall be necessary. 

6.5.5 Any adjustment to Contract Price and Contract Time required as a result of GC 6.5 
(Delays) shall be made as provided in GC 6.1 (Changes), GC 6.2 (Change Order) and GC 
6.3 (Change Directive). 

PART 7 DEFAULT NOTICE 

GC 7.1 OWNER’S RIGHT TO PERFORM THE WORK, SUSPEND THE WORK, 
OR TERMINATE THE CONTRACT 

7.1.1 If the Design-Builder should be adjudged bankrupt, or makes a general assignment for the 
benefit of creditors because of the Design-Builder ’s insolvency, or if a receiver is 
appointed because of the Design-Builder ’s insolvency, the Owner may, without prejudice 
to any other right or remedy the Owner may have, by giving the Design-Builder or receiver 
or trustee in bankruptcy notice in writing, terminate the Design Builder’s right to continue 
with the Work. 
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7.1.2 If the Design-Builder should neglect to prosecute the Work properly or otherwise fails to 
comply with the requirements of the Contract to a substantial degree, the Owner may, 
without prejudice to any other right or remedy the Owner may have, notify the Design- 
Builder in writing that the Design-Builder is in default of the Design-Builder 's contractual 
obligations and instruct the Design-Builder to correct the default in the thirty (30) Working 
Days immediately following the receipt of such notice. 

If the default cannot be corrected in the thirty (30) Working Days specified, the Design- 
Builder shall be in compliance with the Owner 's instructions if the Design-Builder: 

7.1.3 

1. 
2. 
3. 

Commences the correction of the default within the specified time; 
provides the Owner with an acceptable schedule for such correction; and 
corrects the default in accordance with such schedule. 

7.1.4 If the Design-Builder fails to correct the default in the time specified or subsequently 
agreed upon, without prejudice to any other right or remedy the Owner may have, the 
Owner may: 

1. 

2. 

Correct such default and deduct the cost thereof fiom any payment then or 
thereafter due to the Design-Builder; or 
terminate the Design-Builder 's right to continue with the Work in whole or in part 
or terminate the Contract. 

7.1.5 If the Owner terminates the Design-Builder 's right to continue with the Work as provided 
in paragraphs 7.1.1 and 7.1.4, the Owner shall be entitled to: 

1. 

2. 

3. 

4. 

Take possession of the Construction, and Products; utilize the Construction 
Documents, construction machinery, and equipment; subject to the rights of third 
parties, finish the Work by whatever reasonable method the Owner may consider 
expedient, but without undue delay or expense; 
withhold further payment to the Design-Builder until a final certificate for payment 
is issued; 
charge the Design-Builder the amount by which the full cost of finishing the Work 
and a reasonable allowance to cover the cost of corrections to Work performed by 
the Design-Builder that may be required under GC 12.3 (Warranty), exceeds the 
unpaid balance of the Contract Price; however, if such cost of finishing the Work is 
less than the unpaid balance of the Contract Price, the Owner shall pay the Design- 
Builder the difference; and 
on expiry of the warranty period, charge the Design-Builder the amount by which 
the cost of corrections to the Design-Builder's work under GC 12.3 (Warranty) 
exceeds the allowance provided for such corrections, or if the cost of such 
corrections is less than the allowance, pay the Design-Builder the difference. 
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7.1.6 

7.1.7 

7.1.8 

7.1.9 

34 

The Design-Builder ’s obligation under the Contract as to quality, correction, and warranty 
of the work performed by the Design-Builder up to the time of termination shall continue 
in force after such termination. 

The Owner may, if conditions arise which make it necessary for reasons other than as 
provided in paragraphs 7.1.1 and 7.1.4, suspend performance of the Work or terminate the 
Contract by giving written notice to that effect to the Design-Builder identifying the reason 
for the suspension and the expected length of the suspension. Such suspension or 
termination shall be effective in the manner specified in said notice and shall be without 
prejudice to any claims which either party may have against the other. 

The Design-Builder upon receiving notice of suspension or termination from the Owner 
shall suspend all operations as soon as reasonably possible except Work which, in the 
Design-Builder ’s opinion, is necessary for the safety of personnel and for the care and 
preservation of the Work, the materials and plant. Subject to any directions in the notice of 
suspension or termination, the Design-Builder shall discontinue ordering materials, 
facilities, and supplies and make every reasonable effort to delay delivery of existing 
orders and, in the event of termination, to cancel existing orders on the best terms 
available. 

During the period of suspension, the Design-Builder shall not remove from the site any 
part of the Work, or any Product or materials without the consent of the Owner. 

7.1.10 If the Work should be suspended for a period of thirty (30) days or less, the Design- 
Builder, upon the expiration of the period of suspension, shall resume the performance of 
the Work in accordance with the Contract Documents. If the suspension was not due to an 
act or omission of the Design-Builder, the Contract Price and Contract Time shall be 
adjusted as provided in paragraph 6.5.1 of GC 6.5 (Delays). 

7.1.1 1 If, after thirty (30) days from the date of notice of suspension of the Work the Owner and 
the Design-Builder agree to continue with and complete the Work, the Design-Builder shall 
resume operations and complete the Work in accordance with any terms and conditions 
agreed upon by the Owner and the Design-Builder. 

GC 7.2 DESIGN-BUILDER’S RIGHT TO SUSPEND THE WORK OR 
TERMINATE THE CONTRACT 

7.2.1 If the Owner should be adjudged bankrupt, or makes a general assignment for the benefit 
of creditors because of the Owner’s insolvency, or if a receiver is appointed because of the 
Owner’s insolvency, the Design-Builder may, without prejudice to any other right or 
remedy the Design-Builder may have, by giving the Owner or receiver or trustee in 
bankruptcy notice in writing, terminate the Contract. 

7.2.2 If the Work should be suspended or otherwise delayed for a period of thirty (30) days or 
more under the Owner’s direction as provided in paragraph 7.1.7 of GC 7.1 (Owner’s 
Right to Perform the Work, Suspend the Work, or Terminate the Contract) or under an 
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order of a court or other public authority and providing that such order was not issued as a 
result of an act or fault of the Design-Builder or if anyone directly or indirectly employed 
or engaged by the Design-Builder, the Design-Builder may, without prejudice to any other 
right or remedy the Design-Builder may have, by giving the Owner notice in writing, 
terminate the Contract. 

7.2.3 The Design-Builder may notify the Owner in writing that the Owner is in default of the 
Owner’s contractual obligations if: 

1. The Owner fails to furnish, when so requested by the Design-Builder, reasonable 
evidence that financial arrangements have been made to fulfill the Owner’s 
obligations under the Contract; 
the Owner fails to pay the Design-Builder the amounts due under the Contract or 
awarded by arbitration or court; 
the Owner has made an assignment of the Contract without the required consent of 
the Design-Builder; or 
the Owner persistently disregards communications or reasonable requests from the 
Design-Builder for information or instructions, or otherwise violates the 
requirements of the Contract to a substantial degree. 

2. 

3. 

4. 

7.2.4 The Design-Builder ’s notice in writing to the Owner provided under paragraph 7.2.3 shall 
advise that if the default is not corrected within five (5) Working Days following the 
receipt of the notice, the Design-Builder may, without prejudice to any other right or 
remedy the Design-Builder may have, suspend the Work or terminate the Contract. 

7.2.5 If the Design-Builder terminates the Contract under the conditions set out above, the 
Design-Builder shall be entitled to be paid for all Work performed including reasonable 
profit, for loss sustained upon Products and construction machinery and equipment, and 
such other damages as the Design-Builder may have sustained as a result of the termination 
of the Contract. 

PART 8 DISPUTE RESOLUTION 

GC 8.1 AUTHORITY OF THE CONSULTANT 

8.1.1 Differences between the parties to the Contract as to the interpretation, application, or 
administration of the Contract or any failure to agree where agreement between the parties 
is called for, collectively referred to as disputes, which are not resolved in the first instance 
by findings of the Consultant as provided in GC 2.1 (Consultant), shall be settled in 
accordance with the requirements of Part 8 of the General Conditions (Dispute Resolution). 

8.1.2 If a dispute is not resolved promptly, the Consultant shall give such written instructions as 
in the Consultant’s opinion are necessary for the proper performance of the Work and to 
prevent delays pending settlement of the dispute. The Design-Builder shall act 
immediately according to such instructions, if being understood that by so doing the 
Design-Builder will not jeopardize any claim the Design-Builder may have. If it is 
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subsequently determined that such instructions were in error or at variance with the 
Contract Documents, the Owner shall pay the Design-Builder costs incurred by the 
Design-Builder in carrying out such instructions which the Design-Builder was required to 
do beyond what the Contract Documents correctly understood and interpreted would have 
required, including costs resulting from the interruption of the Work. 

GC 8.2 NEGOTIATION, MEDIATION AND ARBITRATION 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

In accordance with the latest edition of the Rules for Mediation of Constructions Disputes 
as provided in CCDC 40, the parties shall appoint a Project Mediator: 

1.  
2. 

Within thirty (30) days after the Contract was awarded; or 
if the parties neglected to make an appointment within the thirty (30) day period, 
within fifteen (1 5) days after either party by notice in writing requests that the 
Project Mediator be appointed. 

A party shall be conclusively deemed to have accepted a finding of the Consultant under 
GC 2.1 (Consultant) and to have expressly waived and released the other party fi-om any 
claim in respect of the particular matter dealt with in that finding unless, within fifteen (1 5 )  
Vorking Days after receipt of that finding, the party sends a notice in writing of dispute to 
the other party and to the Consultant, which contains the particulars of the matter in 
dispute and the relevant provisions of the Contract Documents. The responding party shall 
send a notice in writing of reply to the dispute within ten (1 0) Working Days after receipt 
of the notice of dispute setting out particulars of this response and any relevant provisions 
of the Contract Documents. 

The parties shall make all reasonable efforts to resolve their disputes by amicable 
negotiations and agree to provide, without prejudice, frank, candid, and timely disclosure 
of relevant facts, information, and documents to facilitate these negotiations. 

After a period of ten (1 0) Working Days following receipt of a responding party’s notice in 
writing of reply under paragraph 8.2.2, the parties shall request the Project Mediator to 
assist the parties to reach agreement on any unresolved dispute. The mediated negotiations 
shall be conducted in accordance with the latest edition of the Rules for Mediation of 
Construction Disputes as provided in CCDC 40. 

If the dispute has not been resolved within ten (1 0) Working Days after the Project 
Mediator was requested under paragraph 8.2.4 or within such further period agreed by the 
parties, the Project Mediator shall terminate the mediated negotiations by giving notice in 
writing to both parties. 

By giving a notice in writing to the other party, not later than ten (10) Working Days after 
the date of termination of the mediated negotiations under paragraph 8.2.5, either party 
may refer the dispute to be finally resolved by arbitration under the latest edition of the 
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Rules for Arbitration of Construction Disputes as provided in CCDC 40. The arbitration 
shall be conducted in the jurisdiction of the Place of the Work. 

8.2.7 On expiration of the ten (10) Working Days, the arbitration agreement under paragraph 
8.2.6 is not binding on the parties and, if a notice is not given under paragraph 8.2.6 within 
the required time, the parties may refer the unresolved dispute to the courts or to any other 
form of dispute resolution, including arbitration, which they have agreed to use. 

8.2.8 If neither party requires by notice in writing given within ten (1 0) Working Days of the 
date of notice requesting arbitration in paragraph 8.2.6 that a dispute be arbitrated 
immediately, all disputes referred to arbitration as provided in paragraph 8.2.6 shall be 

1. Held in abeyance until: 
(1) Substantial Performance of the Work, 
(2) the Contract has been terminated, or 
(3) the Design-Buikder has abandoned the Work, 
whichever is earlier; and 
consolidated into a single arbitration under the rule 
paragraph 8.2.6. 

2. governing the arbitration under 

GC 8.3 RETENTION OF RIGHTS 

8.3.1 It is agreed that no act by either party shall be construed as a renunciation or waiver of any 
rights or recourses, provided the party has given the notices required under Part 8 of the 
General Conditions (Dispute Resolution) and has carried out the instructions as provided in 
paragraph 8.1.2. 

8.3.2 Nothing in Part 8 of the General Conditions (Dispute Resolution) shall be construed in any 
way to limit a party from asserting any statutory right to a lien under applicable lien 
legislation of the jurisdiction of the Place of the Work and the assertion of such right by 
initiating judicial proceedings is not to be construed as a waiver of any right that party may 
have under paragraph 8.2.6 to proceed by way of arbitration to adjudicate the merits of the 
claim upon which such a lien is based. 

PART 9 PROTECTION OF PERSONS AND PROPERTY 

GC 9.1 

9.1.1 The Design-Builder shall protect the Work and the Owner's roperty and property adjacent 

operations under the Contract, and shall be responsible for such damage, except damage 
which occurs as the result of: 

PROTECTION OF WORK AND PROPERTY 

to the Place of the Work from damage which may arise AA5 s the result of the Design-Builder 's 

1. 
2. 

Errors in the Contract Documents issued by the Owner; 
acts or omissions by the Owner, other contractors, their agents, and employees. 
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9.1.2 Should the Design-Builder in the performance of the Contract damage the Work, the 
Owner's property, or property adjacent to the Place of the Work, the Design-Builder shall 
be responsible for making good such damage at the Design-Builder 's expense. 

9.1.3 S uld damage occur o the Work or Owne ' property for which e Design-Bidder 's not 
resp sible, as provide 'n paragraph 9.1.1, t Design-Builder sha at the Owner's 
expen make good such 
property. \ \  he Contract Pri and Contract k Time all be adjusted as p vided in GC 6.1 
(Changes), C 6.2 (Change Order) and GC 6.3 (Change Directive). 

mage to the Work a , if the Owner so dir cts, to the Owne 's 

$ 
i&lOll 

GC 9.2 DAMAGES AND MUTUAL RESPONSIBILITY 

9.2.1 

9.2.2 

9.2.3 

9.2.4 

If either party to the Contract should suffer damage in any manner because of any 
wrongful act or neglect of the other party or of anyone for whom the other party is 
responsible in law, then that party shall be reimbursed by the other party for such damage. 
The reimbursing party shall be subrogated to the rights of the other party in respect of such 
wrongful act or neglect if it be that of a third party. 

Claims for damage under paragraph 9.2.1 shall be made in writing to the party liable within 
reasonable time after the first observance of such damage and if undisputed shall be 
confirmed by Change Order. Disputed claims shall be resolved as set out in Part 8 of the 
General Conditions (Dispute Resolution). 

If the Design-Builder has caused damage to the work of another contractor on the Project, 
the Design-Builder agrees upon due notice to settle with the other contractor by negotiation 
or arbitration. If the other contractor makes a claim against the Owner on account of 
damage alleged to have been so sustained, the Owner shall notify the Design-Builder and 
may require the Design-Builder to defend the action at the Design-Builder 's expense. The 
Design-Builder shall satisfy a final order or judgment against the Owner and pay the costs 
incurred by the Owner arising from such action. 

If the Design-Builder becomes liable to pay or satisfy a final order, judgment, or award 
against the Owner, then the Design-Builder, upon undertaking to indemnify the Owner 
against any and all liability for costs, shall have the right to appeal in the name of the 
Owner and such final order or judgment to any and all courts of competent jurisdiction. 

GC 9.3 TOXIC AND HAZARDOUS SUBSTANCES AND MATERIALS 

9.3.1 For the purpose of applicable environmental legislation, the Owner shall be deemed to 
have control and management of the Place of Work with respect to existing conditions 
prior to the Design-Builder commencing the work. 

9.3.2 Prior to the Design-Builder commencing the Work, the Owner shall: 
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1 

9.3.3 

9.3.4 

9.3.5 

9.3.6 

9.3.7 

9.3.8 

1. 

2. 

Take all reasonable steps to determine whether any toxic or hazardous substances 
or materials are present at the Place of Work; and 
provide the Design-Builder with a written list of any such substances and materials. 

The Owner shall take all reasonable steps to ensure that no person suffers injury, sickness, 
or death and that no property is injured, damaged, or destroyed as a result of exposure to, 
or the presence of, toxic or hazardous substances or materials which were at the Place of 
Work prior to the Design-Builder commencing the Work. The Owner is responsible for 
proper operation of and safety considerations associated with the wastewater lagoon. 

Unless the Contract Documents expressly provides otherwise, the Owner shall be 
responsible for taking all necessary steps, in accordance with legal requirements, to dispose 
of, store or otherwise render harmless, toxic or hazardous substances or materials which 
were present at the Place of the Work prior to the Design-Builder commencing the Work. 

If the Design-Builder 

1. 
2.  

Encounters toxic or hazardous substances or materials at the Place or Work, or 
has reasonable grounds to believe that toxic or hazardous substances or materials 
are present at the Place of Work, which were not disclosed by the Owner, as 
required under paragraph 9.3.2 or which were disclosed but have not been dealt 
with as required under paragraph 9.3.4, the Design-Builder shall: 
Take all reasonable steps, including stopping the Work, to ensure that no person 
suffers injury, sickness, or death and that no property is injured or destroyed as a 
result of exposure to or the presence of the substances or materials; and 
immediately report the circumstances to the Owner in writing. 

3. 

4. 

If the Design-Builder is delayed in performing the Work or incurs additional costs as a 
result of taking steps required under paragraph 9.3.5.3, the Contract Time shall be extended 
and the Design-Builder shall be reimbursed for all reasonable costs incurred as a result of 
the delay and as a result of taking those steps. 

The Owner and the Design-Builder may jointly rely upon the advice of an independent 
expert in a dispute under paragraph 9.3.6 and, in that case, the expert shall be jointly 
selected, retained, and paid by the Owner and the Design-Builder. 

The Owner shall indemnifj and hold harmless the Design-Builder, Consultant, other 
consultants, Subcontractors, Suppliers, and their agents and employees, from and against 
claims, demands, losses, costs, damages, actions, suits, or proceedings arising out of or 
resulting from exposure to, or the presence of, toxic or hazardous substances or materials 
which were at the Place of Work prior to the Design-Builder commencing the Work. The 
obligation shall not be construed to negate, abridge, or reduce other rights or obligations of 
indemnity set out in GC 12.1 (Indemnification) or which otherwise exist respecting a 
person or party described in this paragraph. 
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9.3.9 GC 9.3 (Toxic and Hazardous Substances and Materials) shall govern over the provisions 
of paragraph 1.4.1 of GC 1.4 (Rights and Remedies) or GC 9.2 (Damages and Mutual 
Responsibility). 

PART 10 GOVERNING REGULATIONS 

GC 10.1 TAXES AND DUTIES 

10.1.1 The Contract Price shall include all taxes and customs duties in effect at the time of the 
proposal or bid closing except for Value Added Taxes payable by the Owner to the Design- 
Builder as stipulated in Article A-4 of the Agreement (Contract Price). 

10.1.2 Any increase or decrease in costs to the Design-Builder due to changes in such included 
taxes and duties after the time of the proposal or bid closing, as the case may be, shall 
increase or decrease the Contact Price accordingly. 

10.1.3 Refunds that are properly due to the Owner and have been recovered by the Design-Builder 
will be promptly rehnded to the Owner. 

GC 10.2 LAWS, NOTICES, PERMITS AND FEES 

10.2,l The Owner shall obtain and pay for the permanent easements and rights of servitude. 

10.2.2 Unless otherwise stated, the Design-Builder shall obtain and pay for the building permit 
and other permits, licenses, or certificates necessary for the performance of the Work which 
were in force at the time of the proposal or bid closing. 

10.2.3 The Design-Builder shall give the required notices and comply with the laws, ordinances, 
rules, regulations, or codes which are or become in force during the performance of the 
Work and which relates to the Work, to the preservation of the public health, and to 
construction safety. 

10.2.4 The Design-Builder shall not be responsible for verifying that the Owner's Statement of 
Requirements is in substantial compliance with the applicable laws, ordinances, rules, 
regulations, or codes relating to the Work. If, after the time of the proposal or bid closing, 
changes are made to the applicable laws, ordinances, rules, regulations, or codes which 
require modification to the Contract Documents, the Design Builder shall notify the Owner 
in writing requesting direction immediately upon such variance or change becoming 
known. Changes shall be made as provided in GC 6.1 (Changes), GC 6.2 (Change Order) 
and GC 6.3 (Change Directive). 

10.2.5 If the Design-Builder fails to notify the Owner in writing, fails to obtain direction as 
required in paragraph 10.2.4, and performs work knowing it to be necessary to any laws, 
ordinances, rules, regulations, or codes; the Design-Builder shall be responsible for and 
shall correct the violations thereof; and shall bear the costs, expenses and damages 
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attributable to the failure to comply with the provisions of such laws, ordinances, rules, 
regulations, or codes. 

GC 10.3 PATENT FEES 

10.3.1 The Design-Builder shall pay the royalties and patent license fees required for the 
performance of the Contract. The Design-Builder shall hold the Owner harmless from 
and against claims, demands, losses, costs, damages, actions, suits or proceedings arising 
out of the Design-Builder ’s performance of the Contract which are attributable to an 
infringement or an alleged infringement of a patent of invention by the Design-Builder or 
anyone for whose acts the Design-Builder may be liable. 

10.3.2 The Owner shall hold the Design-Builder harmless against claims, demands, losses, costs, 
damages, actions, suits, or proceedings arising out of the Design Builder’s performance of 
the Contract which are attributable to an infringement or an alleged infringement of a 
patent of invention in executing anything for the purpose of the Contract, the model, plan, 
or design of which was supplied to the Design-Builder as part of the Contract Documents. 

GC 10.4 WORKER’S COMPENSATION 

10.4.1 Prior to commencement the Work, Substantial Performance of the Work, and the 
application for final payment, the Design-Builder shall provide evidence of compliance 
with workers’ compensation legislation at the Place of Work, including payments due 
under it. 

10.4.2 At any time during the term of the Contract, when requested by the Owner, the Design- 
Builder shall provide such evidence of compliance by the Design-Builder and 
Subcontractors and any other person performing the Work who is required to comply with 
such legislation. 

PART 11 INSURANCE - BONDS 

GC 11.1 INSURANCE 

11.1.1 Without restricting the generality of GC 12.1 (Indemnification) and unless the Owner and 
the Design-Builder agree to obtain proj ect-specific insurance, or higher insurance limits, 
the Design-Builder shall provide, maintain, and pay for the minimum insurance coverages 
specified in GC 1 1.1 (Insurance). 

1. General Liability Insurance: 

The policy shall be in the joint names of the Design-Builder, the Owner, the 
Consultant and other consultants, with limits of not less than $2,000,000.00 per 
occurrence and with a property damage deductible of not more than $5,000.00. The 
insurance coverage shall not be less than the insurance required by IBC Form 2100, 
or its equivalent replacement, provided that IBC Form 2 100 shall contain the latest 
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edition of the relevant CCDC endorsement. Umbrella or excess liability insurance 
may be used to achieve the desired limit. Where the Design-Builder maintains a 
single, blanket policy, the addition of the Owner is limited to liability arising out of 
the Work and all operations necessary or incidental thereto. 

Completed Operations Liability coverage shall be maintained continuously from 
the commencement of the Construction until two years after the Substantial 
Performance of the Work. 

Errors and Omissions Insurance: 

The Design-Builder shall ensure that the Consultant and other consultants engaged 
in the performance of the Design Services each carry Errors and Omissions 
Insurance that have limits have not less than $250,000.00 per claim and with an 
aggregate limit of not less than $500,000.00. The Consultant or other consultants 
found to be at fault will be responsible for the deductible amount. 

The policy shall be maintained continuously from the commencement of the Vork, 
until two (2) years after Substantial Performance of the Work. 

Automobile Liability Insurance: 

The policy covers for bodily injury, death, and damage to property with respect to 
all licensed vehicles owned or leased by the Design-Builder. The policy shall have 
limits of not less than $2,000,000.00 inclusive per occurrence. If the policy is 
issued pursuant to a government-operated automobile insurance system, the 
Design-Builder shall provide the Owner with confirmation of automobile insurance 
coverage for all automobiles registered in the name of the Design-Builder. 

Aircraft and Watercraft Liability Insurance: 

The policy shall be for owned or non-owned aircraft and watercraft used directly or 
indirectly by the Design-Builder in the performance of the Work, including use of 
additional premises. The policy shall have limits of not less than $2,000,000.00 
inclusive per occurrence for bodily injury, death and damage to property including 
loss of use thereof and limits of not less than $2,000,000.00 for aircraft passenger 
hazard. 

Property and Boiler and Machinery Insurance: 

(1) “All risks” property insurance shall be in the joint names of the Design- 
Builder, the Owner, the Consultant, all other consultants, and all 
Subcontractors. The insurance coverage shall not be less than the insurance 
required by IBC Form 4042 or its equivalent replacement, provided that 
IBC Form 4042 shall contain the latest edition of the relevant CCDC 
endorsement form. The insurance provided shall have limits of not less than 
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the sum of the amount of the Contract Price, the applicable Value Added 
Taxes, and the full value of products provided by the Owner for 
incorporation into the Work as specified in the Supplementary Conditions. 
The policy shall have a deductible of not more than $10,000.00. 
Boiler and machinery insurance shall be in the joint names of the Design- 
Builder, the Owner, the Consultant, all consultants, and all Subcontractors. 
The insurance coverage shall not be less than the insurance provided by the 
“Comprehensive Boiler and Machinery Form”. The insurance provided 
shall have limits of not less than the replacement value of the boilers, 
pressure vessels, and other insurable objects forming part of the Work. 
The policies shall allow for partial or total use or occupancy of the Work. If 
because of such use or occupancy the Design-Builder is unable to provide 
coverage, the Design-Builder shall notify the Owner in writing. Prior to 
such use or occupancy, the Owner shall provide, maintain, and pay for all 
risk property and boiler insurance in the amounts described in 
subparagraphs (1) and (2), including coverage for such use or occupancy 
and provide the Design-Builder with proof of such insurance. The policies 
shall be amended to include permission for completion of Construction and 
shall include all insureds as specified in subparagraph (1). The Design- 
Builder shall refund to the Owner the unearned premiums applicable to the 
Design-Builder ’s policies upon termination of coverage. 
The policies shall provide that, in the case of a loss or damage, payment 
shall be made to the Owner and the Design-Builder as their respective 
interests may appear. The Design-Builder shall act on behalf of the Owner 
for the purpose of adjusting the amount of such loss or damage payment 
with the insurers. When the extent of the loss or damage is determined, the 
Design-Builder shall proceed to restore the Work. Loss or damage shall not 
affect the rights and obligations of either party under the Contract except 
that the Design-Builder shall be entitled to a reasonable extension of 
Contract Time. 
The Design-Builder shall be entitled to receive from the Owner, in addition 
to the amount due under the Contract, the amount at which the Owner’s 
interest in restoration of the Work has been appraised, such amount to be 
paid as the restoration of the Work proceeds and as provided in GC 5.2 
(Applications for Progress Payment) and GC 5.3 (Progress Payment). In 
addition the Design-Builder shall be entitled to receive from the payments 
made by the insurer the amount of the Design Builder’s interest in the 
restoration of the Work. 
In the case of loss or damage to the Work arising from the work of another 
contractor, or Owner’s own forces, the Owner, in accordance with the 
Owner’s obligations under paragraph 3.3.2.4 or GC 3.3 (Construction by 
Owner or Other Contractors), shall pay the Design-Builder the cost of 
restoring the Work as the restoration of the Work proceeds and as provided 
in GC 5.2 (Applications for Progress Payment) and GC 5.3 (Progress 
Payment). 

(2) 

(3) 

(4) 

(5 )  

(6) 
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6. Equipment Insurance: 

The policy covers construction machinery and equipment used by the Design- 
Builder for the performance of the Work, including boiler insurance on temporary 
boilers and pressure vessels. The policy shall be in a form acceptable to the Owner 
and shall not allow subrogation claims by the insurer against the Owner. Subject to 
satisfactory proof of financial capability by the Design-Builder for self-insurance, 
the Owner agrees to waive the equipment insurance requirement. 

11.1.2 Unless otherwise stipulated, the duration of the each insurance policy shall be from the 
date of commencement of the Work until the date of the final certificate for payment. 

11.1.3 The Design-Builder shall be responsible for deductible amounts under the policies except 
where otherwise provided in GC 1 1.1 (Insurance) or where such amounts may be excluded 
from the Design-Builder 's responsibility by the terms of GC 9.1 (Protection of Work and 
Property) and GC 9.2 (Damages and Mutual Responsibility). 

11.1.4 Prior to commencement of the Work and upon the placement, renewal, amendment, or 
extension of all or any part of the insurance, the Design-Builder shall promptly provide the 
Owner with confirmation of coverage and, if required, a certified true copy of the policies 
certified by an authorized representative of the insurer together with copies of any 
amending endorsements. 

11.1.5 Where the full insurable value of the Work is substantially less than the Contract Price, the 
Owner may reduce the amount of insurance required or waive the Property and Boiler and 
Machinery Insurance requirement. 

11.1.6 If the Design-Builder fails to provide or maintain insurance as required by the Contract 
Documents, then the Owner shall have the right to provide and maintain such insurance 
and give evidence to the Design-Builder and the Consultant. The Design-Builder shall pay 
the cost thereof to the Owner on demand or the Owner may deduct the amount which is 
due or may become due to the Design Builder. 

11.1.7 All required insurance policies shall be placed with insurers licensed to underwrite 
insurance in the jurisdiction of the Place of Work. 

11.1.8 All required insurance policies shall be endorsed to provide the Owner with not less than 
thirty (30) days notice in writing in advance of any cancellation and material amendment 
or change restricting coverage. 

11.1.9 All insureds shall cooperate with the Design-Builder to comply with any reporting 
requirements of the insurance policies in order to maintain the policies in good standing, to 
give notice in writing of any incidents which may result in a claim or loss covered by the 
policies and to provide documentation necessary in the defense or settlement of claims. 
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GC 11.2 BONDS 

11.2.1 The Design-Builder shall, prior to commencement of material improvements on site, 
provide to the Owner such surety bonds as are required by the Contract Documents. 
Bonding is not required for test holes, investigation, design, or the removal or addition of 
fill. 

11.2.2 Such bonds shall be issued by a duly licensed surety company authorized to transact a 
business of suretyship in the province or territory of the Place of Work and shall be 
maintained in good standing until the fulfillment of the Contract. The surety bonds shall 
be in accordance with the latest edition of the CCDC approved bond forms. 

PART 12 INDEMNIFICATION - WAIVER - WARRANTY 

GC 12.1 INDEMNIFICATION 

12.1.1 The Design-Builder shall indemnify and hold harmless the Owner, the Owner’s agents and 
employees from and against claims, demands, losses, costs, damages, actions, suits, or 
proceedings (hereinafter called “claims”), by third parties that arise out of, or are 
attributable to, the Design-Builder ’s performance of the Work, provided such claims are: 

1. 

2. 

Attributable to bodily injury, sickness, disease, or death, or to injury to or 
destruction of tangible property; and 
caused by negligent acts or omissions of the Design-Builder, the Consultant, all 
other consultants, all Subcontractors or anyone for whose acts the Design-Builder 

A r period as may be prescribed by any 

may be liable, and 
made in writing within a period of 2 years from the date of Substantial 
Performance of the Work or within s 
limitation statute of the province or territory of the Place ofthe Work. W h W C W W  isyd 

GI? d +  ..&( 
\nrfl 3. 

The Owner expressly waives the right to indemnify for claims other than those stated 
above. 

12.1.2 The obligation of the Design-Builder to indemnify under this Contract shall be limited to 
the insurance coverages and limits as agreed to be provided in GC 1 1.1 (Insurance). 

12.1.3 The Owner shall indemnify and hold harmless the Design-Builder, the Consultant, all other 
consultants, all Subcontractors, all Suppliers, their agents and employees from and against 
claims, demands, losses, costs, damages, actions, suits, or proceedings arising out of the 
Design-Builder ’s performance of the Design Services and Construction, which are 
attributable to a lack of or defect in title or an alleged lack of or defect in title to the Place 
of Work or a negligent act or omission or willful default of the Owner, its agents and 
employees or any other person in respect of those acts the Owner may be liable. 

12.1.4 GC 12.1 (Indemnification) shall govern over the provisions of paragraph 1.4.1 of GC 1.4 
(Rights and Remedies) or GC 9.2 (Damages and Mutual Responsibility). 

July 22, 1999 
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GC 12.2 WAIVER OF CLAIMS 

12.2.1 Waiver of Claims by Owner 

As of the date of the final certificate for payment, the Owner expressly waives and releases 
the Design-Builder, the Consultant, all other consultants, all Subcontractors, all Suppliers, 
and their agents and employees from all claims against them including without limitation 
those that might arise from the negligence or breach of contract by the Design Builder, the 
Consultant, all other consultants, all Subcontractors, and their agents and employees 
except one or more of the following: 

1. 

2. 

3. 

Those made in writing prior to the date of the final certificate for payment and still 
unsettled; 
those arising from the provisions of GC 12.1 (Indemnification) or GC 12.3 
(Warranty); 
those arising from the provisions of paragraph 9.3.5 of GC 9.3 (Toxic and 
Hazardous Substances and Materials) and those arising from the Design-Builder 
bringing or introducing any toxic or hazardous substances and materials to the 
Place of Work after the Design-Builder commences the Work; 

Performance of the Work or within 
4. those made in writing within a peri 

limitation statute of the province or territory of the 
any liability of the Design-Builder for damages resulting 
performance of the Contract with respect to substantial 

) years form the date of Substantial w 
r period as may be prescribed by any 

the Work for which the Design-Builder is proven responsible. As used herein 
“substantial defects or deficiencies” means those defects or deficiencies in the 
Construction which affect the Work to such an extent or in such manner that a 
significant part or the whole of the Construction is unfit for the purpose specified in 
the Contract Documents. 

154 

12.2.2 Waiver of Claims by Design-Builder 

As of the date of the final certificate for payment, the Design-Builder expressly waives and 
releases the Owner from all claims against the Owner including with out limitation those 
that might arise from the negligence or breach of contract by the Owner except: 
1. those made in writing prior to the Design-Builder ’s application for final payment 

and still unsettled; and 
2. those arising from the provisions of GC 9.3 (Toxic and Hazardous Substance and 

Materials) or GC 10.3 (Patent Fees). 

12.2.3 GC 12.2 (Waiver of Claims) shall govern over the provisions of paragraph 1.4.1 of GC 1.4 
(Rights and Remedies) or GC 9.2 (Damages and Mutual Responsibility). 

GC 12.3 WARRANTY 
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12.3.1 The warranty period with regard to the Contract is one year from the date of Substantial 
Performance ofthe Work or such other periods specified in the Contract Documents for 
certain portions of the Work or Products. 

12.3.2 The Design-Builder warrants that the Design Services meet the standard described in GC 
2.1.4 and that the Work shall be suitable of the purpose required by the Contract, to the 
extent that the Design Services and Contract Documents permit such purpose. 

12.3.3 Except for the provisions of paragraph 12.3.6, the Design-Builder shall correct promptly, at 
the Design-Builder 's expense, any work which is not in accordance with the Contract 
Documents or defects or deficiencies in the Work which appear prior to and during the 
warranty periods specified in the Contract Documents. 

12.3.4 The Owner shall promptly give the Design-Builder notice in writing of observed defects 
and deficiencies that occur during the warranty period. 

12.3.5 The Design-Builder shall correct or pay for damage resulting from the defects or 
deficiencies and the corrections made under the requirements of paragraph 12.3.3. 

12.3.6 The Design-Builder shall be responsible for obtaining Product warranties in excess of one 
year on behalf of the Owner form the manufacturer. These Product warranties shall be 
issued by the manufacturer to the benefit of the Owner. 

12.3.7 The Design-Builder does not warrant against the effects of corrosion, erosion or wear and 
tear of any Product or failure of any Product due to faulty operations or maintenance by 
the Owner or conditions of operation more severe than those specified for the Product by 
the manufacturer in the manufacturer's Operations and Maintenance Manuals and Product 
Specifications. 

12.3.8 The warranties and guarantees specified in GC 12.3 (Warranty) or elsewhere in the 
Contract Documents are only warranties and guarantees of the Design-Builder applicable 
to the Work and no other warranties or guarantees, statutory or otherwise, are or will be 
implied. 
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ANNEX A 

IQALUIT WATER RECLAMATION FACILITY 
SCOPE OF WORK 

Owner Scope of Work: 

The cost of electrical power after substantial completion plus 45 days 
Specify Location of Plant 
All ownership or lease arrangements for land. 
Discharge Permit Application Processing and Negotiation 
Interim Financing if Required 
Operator for all Live Changeover Evolutions 
Operator for all work involving existing Iqaluit Infiastructure 
Upgrades, additions, and changes to the work 
Supply of sufficient wastewater and/or potable water for full start-up, wet testing, and flow trials 
All consumables, sample courier costs and analytical testing, and all operations and maintenance 
costs, after the expiration of the lien holdback period (substantial completion plus 45 days) 
Provide Design-Builder with copies of all executed contribution agreements from CGHT 
The cost of third party review 
Spare Cake Storage Container 

Design-Builder Scope of Work (The Work): 

Treatment Plant: 

The cost of electrical power up to the point of substantial completion plus 45 days 
Flow Monitoring Program 
Council Presentation 
Geotechnical Investigation 
Representation at any Public Hearings for Site Selection and or Discharge Permit 
Bonding 
Site Preparation 
Excavation 
Engineered Fill and Insulation 
Cast-In Place Treatment Tanks 
Treatment Plant Building 
All Lighting, Heating and Ventilation 
All interior walls & doors as shown in the contract documents 
All exterior doors and windows as shown in the contract documents 
All patching finishing and painting 
ZENON MBR Equipment for 1800 m3/d flow (no disinfection) 

Fitted Redundant Equipment Provided: 
P Filters 

P Mechanical Upgrade Piping sized and provided to 2500 m3/day 
P Spare Sensors Dissolved 0 2  4 

Augmented from 72 modules to 80 modules + 1 x 
10 module soaking cassette 

Biomass Temperature X 4  
Turbidity x 2 
Biomass pH 

P Permeate Pump 2 primary duty pumps + 1 standby 
% Blower Membranes 2 primary units + l  standby 

July 22, 1999 
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ANNEX A (CONT’D) 
P Process 2 primary units + 1 standby 
9 RecircPump 2 installed units 
P Air Compressor 1 primary + 1 standby unit 

Duplex Trash Removal Machines by ML Screw Screen. 
Single Channel Fournier Press 
Diesel Generator 
All Shipping and Handling 
All Equipment Installation & Testing 
All Electrical Wiring and Testing 
All Instrument Wiring and Testing 
All PLC Software & Testing 
Electrical Service for Treatment Plant 
Gravity Sewer Extension 
Outfall Piping 
Supply of consumables up to and including substantial completion plus the statutory lien holdback 
period of 45 days 
Initial provision of “spares” and “stand-by” equipment 
Used cake bin truck with 2 m3 “dump box” 
Transformers, switchgear for primary power service 
Travel and accommodation for classroom training in Iqaluit 
Lift Station 
Includes: 

P triplex pumps 
9 control panel 
9 
9 lifting appliance 

Electrical Service for Lift Station 

back-up power from plant system 

Services Provided: 
0 Design & Engineering 
0 Project Management 
0 Working Drawings 

As-Built Drawings (3 sets of prints plus electronic version, Autocad 14 format) 
0 & M Manuals (4) 

0 

0 

0 Commissioning 
0 Start-up 
0 Operator Training (4 personnel) 

> Part I - Classroom (Iqaluit) 
9 Part I1 - Hands-on (Iqaluit) 
Full repairs to as-new state, up to and including test and trials period and substantial completion e 

Spares /Stand-by Equipment Provided: 

0 Filters 12 x Blower Air Filters 
20 x Sanitaire Fine Bubble Diffusers 
6 x lop Air Filters (F88 -back pulse tank) 

0 Mechanical Parts 1 x Spare Air Diaphragm Pump 
2 x 6” Bray Actuators (pneumatic) 
2 x Pressure Gauges (0 - 3Opsi) 
2 x Vacuum Gauges (0-301tg) 
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ANNEX A (CONT’D) 

I Spare Sensors 

0 Permeate Pump 

0 Blower 

0 Recirclation Pump 

0 Air Compressor 

1 x Formazin Turbidimeter Calibration Kit 
1 x DO probe calibration kit 
1 x pH probe (spare) 
1 x DO probe (spare) 
2 x N.O. Contact Floats 
1 x spare pump assembly 
2 x mechanical seals 
2 x permeate system pressure switch (30” Hg-20 psi) 
1 x 50 gallons - lubricating oil 
12 x V-belts 
5 x cases lubricating grease (120 tubes) 
1 x blower body 
1 x Seal Assembly 
1 x Recirc Pump Assembly 
1 x Anoxic Mixer Seal Assembly 
10 x gallons lubricating oil 
5 x pressure regulator filters 
1 x air compressor motor 7.5 HP/575V 

July 22, 1999 



10 June 98: 

12 June 98: 

12 June 98 - 08 July 98: 

08 July 98: 

08 July 98: 

08 July 98 - 15 August 98: 

01 August - 15 August 98: 

05 September - 09 September 98: 

01 September - 15 October 98: 

01 October 98: 

21 September - 24 September 98: 

25 September 98: 

15 October - 30 January 99: 

15 February 99: 

June 99: 

June 99: 

June 99: 

ANNEX B 

REVISED SCHEDULE 

JULY 22,1999 

Dillon Consulting Sets up Iqaluit Office 

Submission of Revised Proposals by Proponents 

Review of Revised Submissions by : 
9 The Committee 
9 Municipal and Community Affairs (Iqaluit) 
> Municipal and Community Affairs (Yellowknife) 
> Dillon Consulting 

Council Selection of Preferred Proponent 

Council Executes Letter of Intent to contract with Successful 
Proponent 

Negotiation of Stipulated Price Contract between the Municipality 
of Iqaluit and Successful Proponent 

Preparation of Conceptual Design 

Presentation to Council 
> Design and Management Team 
> Conceptual Design 
% Stipulated Capital Budget 
% Stipulated Operating Budget 
9 Bonding and Security 
9 Local Economic Development 

Prepare Preliminary Design 

Owner Review 

Nunavut Water Board Review and Public Hearing 

Ship cement and forming materials to Iqaluit 

Prepare Working Drawings 

Place Equipment Orders 

Execute Design-Build-Operate Stipulated Price Contract 

Factory Acceptance Trials of ZENON Equipment 

Ship to Shipping Point (Port of Montreal) 

July 22, 1999 
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ANNEX B (Continued) 

June 99: 

June - October 99: 

June 99: 

June - September 99: 

September - December 99: 

January 2000: 

February 2000: 

March 2000: 

Mobilization 

Construction of Infrastructure 

Municipality to Submit Application for renewal of discharge license 

Sea Lift Transportation of Equipment 

Installation of Equipment 

Commissioning 

Biomass Monitoring 

Substantial Completion 

July 22, 1999 



ANNEX C 

CAPITAL COST BREAKDOWN 
SHOWING ALL COST ADJUSTMENTS 
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Credits (duel to relocation) 

Changes (Addition of 16 Modules ) 
total flow through ZENON system 

TOTAL 

Municipality of Iqaluit Project Summary Page 11 

($247,500) 

$1,4 17,500 

$6,700,000 

IQALUIT WWTP 
Contract Price Adjustments 

March 2,1999 
Prepared By: Robert A. Murray 

Financing Charges (due to delays in contract signing) 

SS Frames & Components (in wetted areas) 

Initial Proposal for Blended I Effluent (48 Modules) 

$4,90C 

$45,50C 

$575307000 1 

Plant Spares: 
Filters 1,000 
Mechanical Parts 1,000 
Spare Sensors 10,000 
Permeate Pump 17,100 
Blower 22,500 
Recirc Pump 13,000 

Temp Transmitter (in biomass) 

Flow Meter/Transmitter (on influent line) 

FEBRUARY ADDITIONS 

$3,50C 

$4,80C 

Additional Financing Charges for Delay in Shipment June-July 

Additional Trip Due to Administrative Delays 

Rock Removal 

$32,000 

$7,862 

no extra charge 

Membranes Modules 1800 m3 @ 10" (1 6 modules) $109,55( 

TOTAL ADDITIONS $322,3 5( 

8% Mark-Up for Overhead & Contingency $25,788 

Additions With Mark-Up $348,14t 

Previous Total $6,700,00( 

Training in Iqaluit I no extra charge I 

REVISEDTOTAL I $7,088,0001 I 
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DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAINEOMN 

CARRYING COSTS 

TOTAL CONTRACT 

$790,000 .OO 

$1,550,000.00 

$300,000.00 

$80,000.00 

$850.000.00 

$1,300,000.00 

$62,500.00 

$377,000.00 

$70,000.00 

$109,000.00 

$79,300.00 

$502,000.00 

$423,000.00 

$407.200.00 

$150,000.00 

$38,000.00 

$7.088.000.00 

CURRENT SITUATION AFTER SERVICE CONTRACTS #1,#2,#3 
MUNICIPAL SERVICE CONTRACT #'S 1520,1527 AND 1547 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PERCENT COMPLETE 
TO JUNE 24 

64.67% 

39.71 % 

35.00% 

20.00% 

0.00% 

22.39% 

18.00% 

0.00% 

0.00% 

0.00% 

19.72% 

6.97% 

0.00% 

3.00% 

0.00% 

PAID TO DATE 

PAID TO DATE BY 
MUNICIPALITY 

$510,893.00 

$615.505.00 

$105.00O.M) 

$16,000.00 

$0.00 

$291,070.00 

$11,250.00 

$0.00 

$0.00 

$0.00 

$15.637.96 

$34.989.40 

$0.00 

$12,216.00 

$0.00 

$0.00 

$1,612,561.36 
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SERVICE CONTRACT #4 -- SITE IMPROVEMENTS 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM #I 
PROGRESS THIS CLAIM TOTAL TO DATE AMOUNT THIS CLAIM PERCENT THIS CLAIM TOTAL TO DATE AMOUNT THIS CLAIM 

PROGRESS CLAIM #2 

JUNE 99 
DESIGN 20.33% 

ZENON 0.00% 

FOURNIER 0.00% 

HEADWORKS 10.00% 

TANKS 10.00% 

BUILDING 0.00% 

RECEIVE STN 0.00% 

SEWER LINE US 0.00% 

OUTFALL 0.00% 

ELEC SERVICE 0.00% 

GENSET 0.00% 

SHIPPING 13.03% 

INSTALLATION 0.00% 

P MGMT 17.00% 

TRAINICOMN 0.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

JUNE 99 
85.00% 

39.71% 

35.00% 

30.00% 

10.00% 

22.39% 

18.00% 

0.00% 

0.00% 

0.00% 

19.72% 

20.00% 

0.00% 

20.00% 

0.00% 

CLAIM #1 

JUNE 99 
$1 60,607.00 

$0.00 

$0.00 

$6,000.00 

$85,000.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$65,410.60 

$0.00 

$69.224.00 

$0.00 

$0.00 

$388,241.60 

JULY 99 
0.00% 

25.29% 

0.00% 

0.00% 

10.00% 

2.61% 

r .oo% 

20.00% 

25.00% 

100.00% 

5.28% 

5.00% 

0.00% 

15.00% 

5.00% 

JULY 99 
85.00% 

65.00% 

35.00% 

30.00% 

20.00% 

25.00% 

25.00% 

20.00% 

25.00% 

100.00% 

25.00% 

25.00% 

0.00% 

35.00% 

5.00% 

CLAIM #2 

PAGE TOTAL 

JULY 99 
$0.00 

$391,995.00 

$0.00 

$0.00 

$85.000.00 

$33,930.00 

$4.375.00 

$75,400.00 

$17,500.00 

$109,000.00 

$4.187.04 

$25.1 00.00 

$0.00 

$61.080.00 

$7,500.00 

$3,500.00 

$818,567.04 

$1.206.808.64 



SERVICE CONTRACT #4 -- SITE IMPROVEMENTS 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM #3 
PERCENT THIS CLAIM TOTAL TO DATE AMOUNT THIS CLAIM 

DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAINCOMN 

AUG 99 
15.00% 

0.00% 

0.00% 

0.00% 

20.00% 

15.00% 

5.00% 

25.00% 

20.00% 

0.00% 

0.00% 

10.00% 

0.00% 

5.00% 

0.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

CLAIM #3 

s.c #4 

AUG 99 
100.00% 

65.00% 

35.00% 

30.00% 

40.00% 

40.00% 

30.00% 

45.00% 

45.00% 

100.00% 

25.00% 

35.00% 

0.00% 

40.00% 

5.00% 

AUG 99 
$1 18.500.00 

$0.00 

$0.00 

$0.00 

$170,000.00 

$1 95,000.00 

$3.1 25.00 

$94.250.00 

$14.000.00 

$0.00 

$0.00 

$50,200.00 

$0.00 

$20,360.00 

$0.00 

83,500.00 

$668.935.00 

$1,875.743.64 



1 
SERVICE CONTRACT #5 -- BUILDING AND APRON 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM 
PERCENT THIS CLAIM TOTAL TO DATE AMOUNT THIS CLAIM 

DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAINICOMN 

SEPT 99 
0.00% 

0.00% 

0.00% 

0.00% 

30.00% 

30.00% 

0.00% 

20.00% 

20.00% 

0.00% 

0.00% 

15.00% 

0.00% 

15.00% 

0.00% 

SEPT 99 
100.00% 

65.00% 

35.00% 

30.00% 

70.00% 

70.00% 

30.00% 

65.00% 

65.00% 

100.00% 

25.00% 

50.00% 

0.00% 

55.00% 

5.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

S.C.#5 

S.C. M+#5 

SEPT 99 
$0.00 

$0.00 

$0.00 

$0.00 

$255,000.00 

$390,000.00 

$0.00 

$75,400.00 

$14,000.00 

$0.00 

$0.00 

$75,300.00 

$0.00 

$61.080.00 

$0.00 

$7,500.00 

$878,280.00 

$2.754.023.64 



AFTER SERVICE CONTRACT #5 - PROJECT COMPLETION 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM 
PERCENT THIS CLAl TOTAL TO DATE AMOUNT THIS CLAIM 

oC7OBEb ~WCl 
DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAINICOMN 

As+Q- 
0.00% 

30.00% 

20.00% 

25.00% 

15.00% 

15.00% 

25.00% 

20.00% 

20.00% 

0.00% 

30.00% 

15.00% 

50.00% 

30.00% 

50.00% 

.Jun-ee- 
100.00% 

95.00% 

55.00% 

55.00% 

85.00% 

85.00% 

55.00% 

85.00% 

85.00% 

100.00% 

55.00% 

65.00% 

50.00% 

85.00% 

55.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

PROJECT PROGRESS 

. .  
Jlro-BB- 
$0.00 

$465,000.00 

$60,000.00 

$20,000.00 

$127,500.00 

$195,000.00 

$15,625.00 

$75.400.00 

$14,000.00 

$0.00 

$23.790.00 

$75,300.00 

$21 1,500.00 

$1 22.1 60.00 

$75,000.00 

$17,500.00 

$1,497.775.00 

$5.864.360.00 

I -  
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AFTER SERVICE CONTRACT #5 -- PROJECT COMPLETION 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM 

DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAlNlCOMN 

PERCENT THIS CLAl TOTAL TO DATE AMOUNT THIS C IM 

\+I? 
0.00% 

0.00% 

45.00% 

45.00% 

15.00% 

15.00% 

45.00% 

15.00% 

15.00% 

0.00% 

45.00% 

25.00% 

35.00% 

0.00% 

30.00% 

100.00% 

95.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

90.00% 

85.00% 

85.00% 

85.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

PROJECT PROGRESS 

- Jd&- 
$0.00 

$0.00 

$135,000.00 

$36,000.00 

$127,500.00 

$195,000.00 

$28.125.00 

$56.550.00 

$10,500.00 

$0.00 

$35.685.00 

$125,500.00 

$148.050.00 

$0.00 

$45.000.00 

$6,000.00 

$948.910.00 

$681 3,270.00 



AFTER SERVICE CONTRACT #5 -- PROJECT COMPLETION 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAlNlCOMN 

PROGRESS CLAIM 
PERCENT THIS C U I  TOTAL TO DATE AMOUNT THIS CLAIM 

0.00% 

5.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

10.00% 

15.00% 

15.00% 

15.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

PROJECT PROGRESS 

$0.00 

$77.500.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$0.00 

$50.200.00 

$63,450.00 

$61,080.00 

$22.500.00 

$0.00 

$274,730.00 

$7,088.000.00 



ANNEX E 

ESTIMATED OPERATIONS & MAINTENANCE COST SUMMARY 
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OPERATIONS AND MAINTENANCE PROPOSAL 
ANNEX E (Continued) 

System Man-hours 60.8 hourdmonth, Utilidor Crew 
Biosolids Man-hours 130 hours/ month, Utilidor Crew 
Trucking Man-hours 3 1.2 hourdmonth, Road Crew 
Electrical Power 35,000 kW hourdmonth 
Chlorine (Bromine) 

0 Pellets 
Polymer 

0 Caustic 
Acid 
Fuel 
Contingency 
CWC Fee, Site Inspections and Operator Interviews by CWC Staff 
ZENON Fee, Extended 60 Month Membrane Warranty 
Sinking Fund for Equipment and Membranes 

Estimated Operations & Maintenance Expenditures Per Month 

1.4 persons per 
year from current 
municipal crew 

9,562.00 
7,90 1 .OO 
2,345.00 
2,134.00 
1,995 .OO 
1,312.00 
1,820.00 

0.00 
5,621.00 
2,500.00 
4,117.00 

$39,307.00 

July 22, 1999 
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CWC 
January 29,1999 

Rock Burton 
Director of Public Works 
Municipality of lqaluit 
P.O. Box 460 
Iqaluit, NT 
XOA OH0 

File: 61000-45 Iqaluit 

Dear Sir, 

Canadian Wastewater Corporation (CWC) is a wastewater treatment utility company that provides 
operations, maintenance, technical support and management services for owners of “Water 
Reclamation Facilities” that Hill Murray has designed and built. 

Canadian Wastewater Corporation is pleased to offer our services in the area of Operations and 
Maintenance Management for The Iqaluit Water Reclamation Facility. 

CWC has designed and built a computer-based data collection, reduction and analysis tool that 
combines remote control and data transfer protocols. This system, known as SMART (System 
Management and Remote Telemetry), complements the PLC ladder logic allowing on-site staff to 
focus on priority maintenance issues, rather than rudimentary data collection. 

The SMART system is designed to offer the plant operators easier access to the information 
required to efficiently operate your facility. This interface will let the operators operate the plant 
through a sophisticated control console that runs in real time and has the ability to operate all 
systems and log all pertinent data for tracking and reporting plant operation. 

The SMART system provid& the basis for an efficient operations management plan, combining 
process control, process monitoring, maiutenance management and remote control. This system 
allows on-site staff to be an order of magnitude more efficient in their day to day operations. 

The staff at the Municipality of Iqaluit will be able to take comfort that CWC enginem and 
technicians will constantly upgrade and improve the SMART system programs and services, and 
tailor the SMART system to their needs. 

As well as providing the SMART services as described, CWC technicians will be on site every third 
month to assist in the operation of your facility. This includes maintaining and managing the PLC 

. * ./2 
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logic as re@red and requested by the operators, giving technical &g and advice on your state-of- 
the-art wastewater treatment process, as well as providing 24 hour a day monitoring ofthe plant. 

Specifically, CWC offers the following services: 

The SMART system will continuously monitor the plant operation. Through a remote interface, 
CWC techniaans will review the previous 24 hours of operational data to confirm proper operation 
of the lid station, the headworks equipment and membrane systems. All pertinent data and alarms 
fkom the previous 24 hours will be analyzed and diagnosed. Any concern or hnediate action that 
is required will be discussed with the municipality’s operators. Process monitoring by experienced 
CWC personnel will provide detailed derivative information necessary to properly assess performance 
of the membrane-bioreactor. CWC’s operators and engineers will determine trends in performance, 
offer immediate guidance and prevent small issues from becoming larger problems. 

Monday to Friday, during regular CWC business hours, engineers and process technicians st&a 
trouble desk and are available to answer inquiries fkom Operators on the operation of the biological 
process, control system interpretation and plant sequencing, as well as maintenance and operational 
issues. This service allows access to technical support and detailed process and operations expertise. 

As an extension of the Trouble Desk, an emergency response service is operated seven days a week, 
24 hours a day. A CWC technician will be a d a b l e  by pager. This pager number will be activated 
by the “Emergency Response” automatic d - o u t  feature in our on-site SMART system computer. 
A CWC technician will respond immediately to any call-out and will connect “on-line” to diagnose 
the alarm condition. This technician will coordinate, by telephone, any immediate action required by 
the Muniapdity of Xqduit operators. If necessary, a CWC technician will be dispatched to the site. 
This service is intended to provide emergency response to major equipment failures or system 
malfimction. This extension of the Trouble Desk hours, covers after hours and weekends and will 
allow CWC to receive all alarm calls and to evaluate the need for operator response. Since on-line 
evaluationis hmedhte , any failed equipment caa be isolated remotely, avoiding machineq damage 
and /or disdarge violations. This on-line duat ion  may avoid costly call-outs or machinery damage. 

Please note that emergency call-outs, by CWC technicians, are not covered by this offer and would 
be b i l e  as an extra charge to the municipality. Please refer to the “CWC Schedule of Rates” for 
these charges. 

CWC technicians will perform scheduled downloading of specitic data (irncluding rounds-sheet data) 
into a predictive filter management program. Performance of all membrane system components will 
be analyzed along with the system’s biological parameters and corresponding analytical laboratory 
data. These include, but are not limited to the following: 

0 Influent characteristic analysis, 
0 influent flow analysis, 
0 inflow/iitration analysis, 

U-QWUMlW-aT*** 
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drum screen performance analysis, 
dissolved Oxygen, pJ3, temperature analysis, 
MLSS, BOD, TSS, FC results compilation and analysis, 
toxicity nitrification & de-nitrification analysis, 
membrane aerationbackwash analysis, 
membrane flux analysis, 
membrane flux normalized against TMP analysis, and 
membrane flux trend analysis - soaking regime management, 

To increase efficiency and extended membrane life, data will be recorded by sensing equipment 
throughout the plant and by operators doing da& rounds. Operational data is to include influent, 
effluent and mixed liquor samples. This data will be reduced for assessment for appropriate 
operational action. 

Through the SMART system, Operations Management will be able to provide summarized reports 
that will provide guidance for operators as well as the basis for reports to DIAND and the Nunawt 
Water Board. Data reduced and analyzed by CWC s ta f fw i l l  be forwarded to the operators. 
Operators will be afforded more time to perform necessary plant operations and maintenance. 

The SMART system database records running hours for specific pumps and machinery. This data 
can be used for operational analysis, for the determimion of production rates, and the general health 
of the process for Maintenance Management. This data, moreover, can be used to help plan 
maintenance activities for rotating machinery, sensors and actuators. Inspection routines for valves, 
motors, piping and membranes can be generated based on manufacturers recommended routines and 
SMART system historical data. Manufacturers specifications for planned maintenance routines 
including greasing, oil changes, alignment checks, rundown timing, inspections, calibration, and 
testing are fed into the expert system. SMART system historical data is downloaded to the 
Maintenance Management moduley generating the necessary work orders and requirements for 
replacement of required on-site spares. Proper preventative maintenance and record keeping will 
greatly reduce the risk of machinery Mure and wiU reduce the likelihood of a manuikcturer rejecting 
a warranty claim. CWC will help to provide the data for Municipatity of Iqaluit staE to manage all 
plannedmaintenaace. 

To ensure maximum membrane life, CWC will assess membrane condition, sludge blinding, aerator 
effiamcyaud overall @ormanpz Operational parameters, external to the membranes themselves, 
will be assessed as to effect on membrane performance. Factory authorized CWC personnel will 
determine the cause of unexpected performance degradation and provide recommendations to help 
reduce their effects. The proper handling, cleaning, and storage of the membranes will have a direct 
impact on their perforrnance and subsequent life. In order to achieve opthum performancey 
membranes willbe subjected to comprehensive inspection services. cwc will compare performaice 
of the Iqaluit plant against s i i a r  facilities, allowing the determination of global trends in membrane 
performance. Experience in dealing with membrane-bioreactor technology and trouble shooting are 
essential in performing this hnction. 

CWC will provide and maintain software for the detailed reviews of all maintenance routines, costed 
in man-hours, to the Municipality. The Municipality of Iqaluit staEwill be responsible for 



inputting data and generating work orders for the continued maintenance of the Municipality of 
Iqaltiit O&M budget This data may be used to help reduck the costs associated with the Operations 
and maintenance of the Iqaluit Water Reclamation Facility. 

The Nunawt Water Board discharge permit requires that an operations plan and an emergency plan 
be developed. Data collected and Iogged in CWC software will help the Municipality of Iqaluit make 
this procedure more accurate, less time consuming, and easier to maintain. 

CWC will dedicate operator and engineer time to help Municipality of Iqaluit operators to keep 
current in their operators certification, ifapplic-able. This will include on-going instruction in 
advanced membrane technology designed to provide technical knowledge, and hands-on guidance 
and tutorial workshops. 

CWC is pleased to offer our technical services, as described above, including hardware, 
software and software upgrades in the CWC SMART System Suite, for the fee of 

$5,621.00 per month (GST out) 

At the substantial completion following the commissioning of your facility, the plant will be ready to 
go into steady state operation. We recommend that you review the training and commissioning 
services provided by Hill-Murray within the design-build project along with this offer for on-going 
Services &om CWC. We recommend that you engage our seMces immediately so that hardware and 
software development can begin. The monthly fee will not start until the certificate of substantial 
completion is issued by Hill-Murray. 

Thank you. 

CANADIAN WASTEWATER CORPORATION 

Lome Cowley 
General Manager 

Terms: Net 30 days Erom hvoice date. Interest of 2% pet month (26.8% pet annum) on overdue accounts. E & OE 
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CANADIAN WASTEWATER CORPORATION 

CWC Schedule of Rates 
\ 

Canadian Wastewater Corporation is pleased to of3kr Ttte Municipality of Iqaluit, our services at the foIlowing 
fates: 

PERSONNEL CHARGES (beyond quoted services): 

Eug~~~eering / Management $ 125.00,~ 
Operations Superintendeat $ 95.00k- 

Technician $85.00/hr. 

Emergency Trips will be billed at $9,850.00 per trip plus $979.00 per day for time on site beyond the trip 
allowaace ofthree days 

RmMBuRsABLEExPENsEs: 

All Materials, shipping, Iaboratory testing and subcontracted work will be invoiced at our cost pius 20% 
G P = P ~ ~ m a r g i n ) .  

Quaten prices do not include applicable taxes. All invoices are due u p  receipt. 2% per month, 26.8o/dyear 
d be chargedon overdue invoice. 
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ANNEX F 

OWNER’S STATEMENT OF REQUIREMENTS 

0 Third Party Review at the Owner’s Expense of: 
k Progress Payments 
k Substantial Completion 
> Final Completion 

0 No Extra Membrane Cleaning Due To Fouling, Maximum of 20 Man Hours/Month 

Proper Performance of Headworks “Trash Removal” Equipment in Accordance with The WE€+ 0 

Manual of Practice No. 8 

Governing Guidelines and Specifications: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Nunavut Water Board Letter (see Annex I) 

All Work in Compliance With the GN Contribution Agreements 

Municipal Capital Standards and Criteria referring to: 
P Fire Protection 
P Granular & Borrow Materials 
> Legal Surveys/Control Surveys 
k Site Development 
P Solid Waste Management Facilities 
> Water and Sewage Facilities 

Airport Manager ASPR Chapter 4 (see Annex H) 

National Building Code 

Design Flow: 1,800 m3/d 

Influent Strength: BOD I 5 0 0  mg./L 
TSS I 5 0 0  mg/L 
Alkalinity 2 100 mg/L 
Temperature 2 10’ C 

Effluent Parameters: BOD I 10 mg/L 
TSS I 10 mg/L 
FC I 1,000 mg/L 

Treatment Plant Expandable to 3,500 m3/d With Addition of Tankage, Equipment, and Extension 
of Building 

Building: Roof RSI 2 5.0 (R28) 
Walls RSI 2 3.5 ( E O )  

Operator Training, four People 

July 22, 1999 



AMYEX F (Continued) 

e Commissioning and Start-up Services Until Plant is at “Substantial Completion” 

Operations and Maintenance Management Services (on a fee for service basis for six months 

Performance Monitoring Services (on a fee for service basis for six months after substantial 
completion) 

EnviroSMART Software Support Services (on a fee for service basis for six months after 
substantial completion) 

e 

after substantial completion) 

e 

e 

July 22, 1999 



ANNEX G 

LETTER OF INTENT 
SERVICE CONTRACT # 1 5 12 

SERVICE CONTRACT #99 1527 
SERVICE CONTRACT #99 1547 
SERVICE CONTRACT #991559 
SERVICE CONTRACT #99 1550 

July 22, 1999 
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. This lcttcr is to inform you that the Municipal Review Committee and thc Municipal Council hils 
completed it's review-and f i c d  sclaction of &e p~uponcnts for thc design and cOllStZUCtion of the 
savage tccatmeat p h  for the Municipality of Iqaluit. 

 pleas^ consider this your official notification that your submission his been accepted 6y the 
Municipality of Iqduit The Municipal Rcvicw'commi~ and thc MUnicipd Council thank you 
for your submission, you will be contacted shoaty to begin contract ncgoti&ons 

- .- 

JUI  1 9  1998 



, / I '  

0 

1 

CONTRACT NO. P*UNICIPALITY OF IQALWT 
SERVICE CONTRACT SC-1512 .. 

CONTRACTOR 

Hill Murray & ~ssoc. 
780 Tolmie Ave. 
Victoria, B.C. 

GENERAL OEXRIPTION: 

Design of sewage treatment Bidg ,  

LOCATKIN: 

Design af sewage treatment B l d g  
Force Main lift station 
electronic cont ro ls  
mechanical controls 
Purchase of cement 
Shipping of form work 

' 

\ 

GS.T. 

UNIT PRICE 

TOTAL: 

TOTAL 

$ 6 3 4 , 5 4 0  .( 

$ 4 4 , 4 1 7 . 8 0  

$678,957 I 8 

THE MAXIMUM AMOUM PAYASLE 

$ u N D E a T t Q S m n w x s H A L L  
.19- NoTo(rxED 

SERVICES AS STIPUIATED ON THE COVENAMS AND AGREEMENT 

OF TERMINATEONTHE 

W E  AGREE TO SUPPLY THE EQUIPMENT AND/OR PERFORM THE WOM 
COMNNED ABOVE AND ON THE REVERSE SlDE HEREOF. 

02-00-00-4130 '$634,549.0C 

$ 4 4 , 4 1 7 - 8 0  

RlNOS COMMIITEO 
$678 ,957-80  

TOTAL 

DATE LNITVUS J 
INVOtClNG: CONTRACTOR TO SUBMIT lNVOlCES TO: 

MUNICIPALITY OF IQALUn 
P-0. BOX 460 
M U I T .  NW-T. XOA PHO 

FAX (819) 919-5910 
TEL (8191 979-5381 

ACCEPTED ON BEHALF O f  THE MUNlClPWY OF IQALUlT 

I 
SEP 1 0  1999 i 1 
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CONTMC- MUNIClPALKY OF IQALU IT 

SERVICE CONTRACT 
P.O. BOX 460, IQALUIY, N.W.T. XOA OH0 99'1 53.7 

M S  W m t I  mJ$T TEL: (867) 979-5600 FAX:'(867) 979-5922 . 
- ON "4wcEs ma C O R R E S m N O L ~  

a 

COMMENCE ON 
Sh? 

7 > 

TOTAT. 

UNDER THE coNIw\ 



SE RVlCE CQ NTR ACT M"YIC1PALITY OF IQALUIT 
JERVICE CONTRACT 

P.O. BOX 460, IQALUIT, N.W.T. XOA OH0 3 3 :  537 
TEL: (867) 979-5600 FAX: (867) 979-5922 THIS NUMBER MUST APPEAR 

ON ALL INVOICES AN0 CORRESPONDENCE 

DATE 

. * a n  3 9  i r t n n  

COMMENCE ON 
r n  

? 

T O T A l i  

WORK OR SERVICES STIPULATED ON THE CONVENANTS AND 
AGREEMENTS CONTAINED ABOVE AND ON THE REVERSE SIDE 1 HEREOF. 
CONTRACTOR TO SUBMIT INVOICES TO ADDRESS SHOWN AT TOP. 

THE M A X I M U M  AMOUNT PAYAB 

I 
UNIT PRICE 

7 5 0 , 0 0 0 . 0 0  r 
r 

UNDER THIS CONTG 

TOTAL 

'rr 
.I I 

SHALL NOT EXCEED 

ACCEPTED ON BEHALF OF THE MUNICIPALITY OF IQALUIT 
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ANNEX H 

AERODROME STANDARDS AND RECOMMENDED PRACTICES 
CHAPTER 4 - OBSTACLE RESTRICTION AND REMOVAL 

July 22, 1999 
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Chapter 4 Aerodrome Standards and Recommended Practices 

CH-APTER 4. 
OBSTACLE RESTRICTION AND REMOVAL 

lntroductory Note-- The objectives of the 
specifcations in this chapter are; 

z$ to define the airspace around aerodromes to 
be maintained free from obstacles in order to 
minimize the dangers presented by obstacles 
to an aircraft, either during an entirely visual 
approach or during the visual segment of an 
instrument approach; and 

b) to prevent the aerodrome from becoming 
unusable by the growfh pf obstacles around 
the aerodrome. 

These objectives are achieved by establishing a 
series of obstacle limitation surfaces that define 
the limits to which objects may project into the 
airspace. 

4.1 OBSTACLE LIMITATION 
SURFACES 

Note le- Obstacle limitation surfaces normally 
extend Beyond the boundary of the aerodrome 
Such surfaces can be pmtected by the enactment 
of Registered Zoning Regulations in accordance 
with the Aeronautics Act. Enactment of such a 
regulation will prohibit the erection of any new 
structure which muld viokte any of the defined 
surfaces. 

Note 2.- Objects which project into the 
obstacle limitation surfaces may in certain 
circumstances cause an increase in the obstacle 
clearance altitudeheight for an instrument 
approach procedure or any associated visual 
dmling pnxedure. Criteria for evaluating obstacles 
are contained in, Criteria for the Development of 
Instrument Procedures, TP 308. TP 308 also 
provides furlher information on fhe distinction 
between obstacle limitation surfaces and obstacle 
clearance suriaces. 

Note 3.- The establishment of, and 
requirements for, an obstacle protection surface 
for visual approach slope indicator systems are 
specified in 5.3.6.23 to 5.3.6.27. 

4.1.1 OUTER SURFACE 

Characteristics 

4.1.1.1 Standard.- The limits of an 
Outer Surface shall comprise a common plane 
Bstablished at a constant elevation above the 
assigned elevation of the aerodrome reference 
point and extending over a horizontal distance: 

- of at least 4000 m where the d e  number is 
1.2or3; 

- to be determined by an aeronautical study 
where the code number is 4, but never less 
than 4000 m; 

measured from the designated aerodrome 
reference point or points and extending over an 
area not less than 180" sector along the runway 
centre line 

4.1.1.2 Recommendation.- An outer 
surface should extend horizontally 360° about the 
aerodrome. 

4.1 .I .3 Standard.- An outer surface shall 
be established at 45 m above the assigned 
elevation of the aerodrome reference point 
except, when the common plane is less than 9 m 
above the ground, an imaginary surface shalt be 
established 9 m above the surface of the ground. 
(see Figure 4-1) 

Note.- The imaginary surface at 9 m is 
intended to allow for an isolated topographical 
obstruction. 

4.1 -2 TAKE-OFF/ 
APPROACH SURFACE 

Characteristics 

4.1.2.1 Standard.- The limits of the 
take-off/approach surface shall comprise: 

a) an inner edge of specified length 
perpendicular to and evenly divided on each 
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side of the extended centre line of the runway. 
beginning at the end of the runway strip; 

b) two sides originating at the ends of the inner 
edge, diverging uniformly at a specified rate in 
the direction of take-off, terminating at the 
outer edge; and 

c) an outer edge parallel to the inner edge at a 
specified length from the inner edge. 

Note.- The width of the take-offlapproach 
surface at any point c a ~  be found by summing the , 
products of the length (ie. distance from inner 
edge) and the divergence (either side) wiih the 
lengfh of the inner edge. 

4.1 -2.2 Standard.- Where a threshold 
has been displaced, the inner edge shall be 
located at the point of displacement. In this event 
the landing distance available will be reduced by an 
amount equal to the displacement and it will be 
necessary to recalculate the declared distance 
information for the aerodrome. 

Note-- See 2.3.2 on calculation of declared 
distances. 

4.1 -2.3 Standard.- The elevation of the 
inner edge shall be equal to the elevation of the 
threshold. 

Note.- Because of transverse *pes on a 
st@, in certain cases portions of the inner edge of 
the take-oWapproach surface may be below the 
corresponding elevation of the strio. lt is not 
intended that the st+ be graded to m n f m  to the 
inner edge. 

4.1.2.4 Recommendation-- Where 
practicable, the inner edge should be located at a 
position that will allow the take-ofilapproach 
surface to dear the airport boundary by at least 9 m 
vertically. 

4.1.2.5 Standard.- The slope(s) of the 
take-off/approach 'surface shall be measured in 
the vertical plane containing the centre line of the 
runway, and shall be of a constant gradient. 

4.1.2.6 Standard.- The widths and 
lengths of the take-off/approach surfaces shall be 
measured in the horizontal plane. 

- 4.1 -3 T R AN S I TI 0 N A L 
SURFACE 

Characteristics 

4.1 -3.1 Standard.- The limits of the 
transitional surface shall comprise: 

(a) a lower edge beginning at the intersection d 
the side of the approach surface with the outer 
surface and extending down the side of the 
approach surface to the inner edge of the 
approach surface and from there along the 
edge of the strip; and 

@) an upper edge located in the plane of the 
outer surface or 45 m above airport assigned 
elevation if no outer surface has been 
established . 

Note.- A transitional surface is a combination 
of three planar surfaces. The first iS a tmpezoridal 
surface that rises from the edge of the runway strip 
at the specified slope till reaches the upper edge. 
Joining this surface on eicher end are trkngular 
surfaces that are completed by the iower edge 
along the take-offlapproach surface and the 
upper edge (see figure 6 1 ) .  

4.1.3.2 Standard.- The elevation of a 
point on the lower edge shall be: 

(a) along the side of the take-off/approach 
surface prescribed in this chapter. equal to the 
elevation of the takdapproach surface at 
that point; and, 

@) along the runway strip; equal to the elevation 
of the nearest point on the centre line of the 
runway or its extension, to the edge of the 
gradedarea. . 

4.1 .3.3 Recommendation.- The slopes of 
any portion of the strip beyond the graded area 
should not exceed an upward slope of 5% as 
measured from the edge.of the graded area 
perpendicular to the runway. This upward slope 
will extend to intersect with the transitional surface. 

4.1.3.4 Standard.- The slope of a 
transitional surface shall be measured in a vertical 
plane perpendicular to the extended centre line of 
each runway. 

.-, , 
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PLAN VIEW 

\ 
A --‘TAKE-OFFlAPPROACX SURFACE 
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PRORLE VIEWS: 

SECTION A 4  

Om 
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OUTER SURFACE 

SECTIONB-8 

Figure 4-1. Obstacle Limitation Surfaces 
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4.2 OBSTACLE LIMITATION 
R E 4  U I REM ENTS 

Note. I-- The requirements for obstacle 
limitation surfaces are spee8ied on the basis of the 
intended use of a runway, i.e. type of approach 
and rake-off or landing, and are intended to be 
applied when such use is made of the tunway. 

Note 2.- A runway is categorized by the 
following types of approach: 

- non-instrument, 

c non-precision, 

- precision. 

\ 

4.2.1 GENERAL 

4.2.1.1 Standard.- An outer surface 
shall be established where required for the 
protection of airspace for aircraft conducting a 
circling procedure or manoeuvring in the vicinity of 
an aerodrome. 

4.2.2 N ON-INSTRUM ENT 
RUNWAYS 

4.2.2.1 Standard. -  The following 
obstacle limitation surfaces shall be establiied for 
all nokinstrument runways: 

- take-oWapproach surfaces: and 

- transitional surfaces, except as specified in 
4.2.2.4 (c)- 

4.2.2.2 Standard.-An outer surface shall 
be established for a runway which does not have 
an straight-in instrument approach but where 
there is a published circling approach procedure to 
that runway or where it is necessary, in the view of 
the certifying authority, to protect airspace for 
aircraft manoeuvring in the vicinity of the airport 

4.2.2.3 Standard.- The heights of these 
surfaces shall not be greater than, and their other 
dimensions not less than. those specified in Table 
4-1, except in the case of the outer surface. 

Note.- It may not be necessary to protect the 
airspace from obstacles h all Sectors of the outer 
surface at certain airports. In these cases, it is 
possible to establish an Outer Surface with 
non-uniform dimensions, provided pr&-edures 
are established to ensure that aircrafi do not fly in 
these sectors. 

4.2.2.4 Standard-- The slope of the 
transitional surface where the code number is 1 or 
2 shall not exceed the appropriate value shorn in 
Table 4-1 except where: 

a) the slope cannot be established due to 
topographic or unavoidable natural 
obstructions; 

b) the aerodrome is used only in VMC; and 

c) one of the following measures is undertaken 
and approved by the certifying authority: 

i) 

,. 

the width of the runway strip is increased 
to at least 45 m from the centre fine of the 
runway and a transitional surface is 
established with a slope not exceeding 
33% (1:3); or 

the width of the runway strip is increased 
to at least 60 m from the centre line of the 
runway where the code number is 2 and a 
transitional surface is established with a 
slope not exceeding 50% (1 2); or 

E) the width of the runway strip is -nCreased 
to at least: 

- 60 m from the centre line of the 

ii) 

runway where the code number is 1 ; 

- 75 m from the centre line of the 
runway where the code number is 2. 

4.2.2.5 Standard.- The slope of the 
transitional surface where the code number is 3 or 
4 shall not exceed the appropriate value shown in 
Table 4-1. 

4.2.2.6 Standard.- New objects 01 
extensions of existing objects shall not be 
permitted above a take-offlapproach oc transitional 
surface except when, in the opinion of the 
certifying authority, the new object or extension 

object. 

. 
would be shielded by an existing immovable . - 

4dl 
~ 0 f . I n a  
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Aerodrome Standards and Recommended Prackkes Chapter 4 

Note.- Circumstances in which the shielding 
princ@le may reasonably be applied are described 
in the ICA 0 Airport Services Manual, Pad 6. 

4 -2 -2.7 Recommendation-- New objects or 
extensions of existing objects should not be 
permitted above the outer surface except when, in 
the opinion of the certifying authority, the object 
would be shielded by an existing immovable 
object. or after aeronautical study it k determined 
that the object would not adversely affect the 
safety or significantly affect the regularity of 
operations of aircraft. 

4.2.2.8 Recommendation.- In considering 
proposed construction, account should be taken 
of the possible future development of an 
instrument runway and consequent requirement 
for more stringent obstacle limitation surfaces. 

4.2.3 NON-PRECISION 
APPROACH RUNWAYS 

Note.- See 8.6 for information regarding 
siting and ConStfUCtiOn of equipment and 
imtaIkths on operational areas. 

4.2.3.1 Standard. -  The following 
obstacle limitation surfaces shall be established for 
a non-precisiin approach runway: 

- outer surface; 
, - take-oWapproach surface; and 

- transitional surfaces. 

4.2.3.2 Standard.- The heights and 
slopes of the surfaces shall not be greater than, 
and their other dimensions not less than, those 
specified in Table 4-1 - 

Table 4-1. Dimensions and Slopes of Obstacle Limitation Surfaces 

SURFACE and 
DIMENSIONS 

WTER SURFACE 

. Height 
- Radius 

TAKE4EFIApPRoAcH 
SURFACE 

- Length of Inner Edge 

- Distancefrom 

- Dvergence (minimum 

- Length (minimum) 

- Slope(maximum) 

threshold 

each side) 

TRANSmON SURFACE 

- Slope(maximurn) 

RUNWAY TYPE I CODE NUMBER I 

Non-instrument . 

Code number 
1 2 3 .  4 

30m 30m 45m Ern 

30m 60m 60m 60m 

10% 100% lv% lOY0 

2500m SOOm 25oOm 2500m 

(120) (1:25) (1:40) (1:40) 
5Ya 4Yo 2.5% 2 5 %  

20.0"/0 20.0% 14.3% 1 4.3% 
(1:s) (1:s) (1:7) (1:7) 

Non-precision approach 

(2) 

code number 
182 3 4 

60m 60rn 60m 

10% 15% 15% 

2500rn 3000m 3000m 

(1:30) (1:40) (1~40) 
3.33% 2.5% 2.5yo 

14.3% 14.3% 14.3% 
(1:7) (1:7) (1:I) 

75m 150m 

60rn 60m 

15% 15% 

15000m 15ooom 

(\:40) (150) 
2.5% 20% 

14.3% 14.3% 
(1:7) (lj7) 

WEdWDn 
#&& 01. mm 4-5 
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4.2.3.3 Recommendation.- Where 
practicable, the slope of the take-off/approach 
surface should be 2.0%. 

4.2.3.4 Standard.- New objects or 
extensions of existing objects shall not be 
permitted above a take-off/approach surface 
within 3000 m of the inner edge or above a 
transitional surface except when, in the opinion of 
the certifying authority, the new object or 
extension would be shielded by an existing 
immovable object. 

Note.- Circumstances in which the shielding 
principle may reasonably be applied are described 
in the ICAO Airport Services Manual, Part 6. 

4.2.3.5 Recornmendation.- New objects or 
extensions of existing objects should not be 
permitted above the take-oWapproach surface 
beyond 3000 m from the inner edge or above the 
outer surface except when, in the opinion of the 
certifying authority, the object would be shielded 
by an existing immovable object, or after 
aeronautical study it is determined that the object 
would not adversely affect the safety or 
significantly affect the regularity of operations of 
aircraft. 

4 -2.3.6 Recornendation.- Existing 
objects above any of the surfaces required by 
4.2.3.1 should as far as practicable be removed 
except when, in the opinion of the certifying 
authority, the object is shielded by an existing 
immovable object, or after aeronautical study it is 
determined that the object would not adversely 
affect the safety or significantly affect the regularity 
of operations of aircraft. 

Note.- Because d transverse or bngitudi@ 
slopes on a Smg, III certain cases the inner edge or 
portions of the inner edge of the 
take-aff/approach surface may be below the 
corresponding elevation of the strip. It is not 
intended that the st@ be graded to conform with 
the inner edge of the take-oWappmch surface, 
nor is it intended that terrain or &i&s which are 
above 'the take-off/approach sudace beyond the 
end of the stn'p, but below the level of the st&, be 
removed unless it is considered they may 
endanger aeroplanes. 

4.2.4 PRECISION APPROACH 
RUNWAYS ,..- 

Note 1.- See 8.6 for information regarding 
siting and ConstruCtiOn Of equipment and 
installations on operational areas. 

Note 2.- Guidance on obstacle limitation 
surfaces for precision w c h  runways is given in 
the /a0 Airpod Services Manual, Part 6. 

4.2.4.1 Standard.-  The following 
obstacle limitation surfaces shall be established for 
a precision approach runway category I: 

- outer surface; 
- take-off/approach surface; and 

- transitional surfaces. 

Note.- Obstacle limitation surfaces for 
precsbn approach runways categories I1 & Ill are 
established in accordance with specifications 
contained in TP 1490, Manual of All Weather 
Operations. 

4.2.4.2 Standard.- The heights and 
slopes of the surfaces shall not be greater than, 
and their other dimensions not less than, those 
specified in Table 4-1. 

4.2.4.3 Recommendation.- Where 
practicable, for new runways where the code 
number is 3 or 4, the slope of the 
tak-Wapproach surface should be 1.66% for 
the first 3000 m and 2.0% thereafter for a total 
length of 15000 m. 

4.2.4.4 Standard.- Fad objects shall 
not be permitted above the take-oWapproach 
surface, or the transitional surface, except for 
frangibly mounted objects w h i i  because of their 
function must be located on the strip. Mobile 
objects shall not be permitted above these 
surfaces during the use of the runway for bnding. 
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ANNEX I 

EFFLUENT CRITERIA FROM THE "NAVUT WATER BOARD 

July22, 1999 



March 18,1998 File No. NSL3-00S7 

Ms. Sara Brown 
S d o r  Admh&rative Officcs 
Municipality of Iqaluit 
Iqaluit, NT XOA 

1 

Re: Sewage Effluent Parameters 

DearMs. Brawn: 

Following a review of background information on file in the Public Registry of the Nuaavut 
Water Board, Iwish M clarify our exptctations wirhmgamh to rnodificstions to the Sewage 
Treaknent Facilities of thc Town of Iqaluit. 

To ensure preservation of thc fisheries in Koojcssee Inlet and &e protection of public health, the 
NWB cxpccts thc f0Uwing cmu-5t qu;lliry Wcls to be met: 

. .  . 

. .  

. .  



treatment system, the r o w  wiii have to file a quest  formodii5cation or amendment to &e 
cumnt licence with the Board. The cumpi Licence is due to expire December 3 1,1998 and 
thcrcfort, an application for thc mcwd of this Iiccnce should be filed a1 Icast six months before 
thc expiry Qtc. 

Do not hcsitate to conat me should you nted clarification regarding this matter. 

Sincdy, 

\ 

CC. RWED-Lisa Dya, Robat En0 
EC-Steve Harbicht, Ed Collins 
DSAND-Sharmon Pagotto, Paul Smith 
Public Htalth-Nicole Richie 
DFeKen Chang-&e 
MACA-Tanja Smith, Tcrry Bmokes 



ANNEX J 

FLOW DATA FROM ON SITE FLOW 
MEASUREMENTS DONE BY CWC 

July22, 1999 
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ANNEX K 

LAB DATA 
INFLUENT FEED STRENGTH 

July 22, 1999 



, sent  b y * J B  L R B O R R T O R I E S  L T D  Scr-82-96 89124.n f r o n  258582656431 258 368 3947. 

September 2, 1998 DATE: 

CUEM; lLI= MURRAY c ASSOCIATES 
CONSTRUCTION DIVISION 
780 TOUlfE AVE UNIT 302 
v1-m Bc vex 3w4 

i 

Attn:  R o b e r t  A. Murray 
SAMPLE: 

Sample # 1: Iqtkduit - Ra AUg 26 /98  
W l c  # 2 :  rqualuit - agoon discharge -- 

43 2 84 
340 70  

'Eot Suspui&d Solids u g / L  
BODS WfL 
3klkalMty, T O W  ug/L Ca- 720 

JB 1750A 
26683 

JOE NO: 
LR NO: 
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COMPLIANCE REPORT 

PROJECT: IQALUIT WASTEWATER TREATMENT PLAN 

FOR: 
CONSULTmTS: 

QUIGG CONSTRUCTION - Structural Contractor 
HILL MURRAY & ASSOCIATES - General Contractor 
TED THOMAS & ASSOCIATES - Architectural Consultant 
F&Y ENGINEERING - Mechanical Consultant 

BY: WESTERN ENGINEERING - Structural Consultant 

DATE: INSPECTED July 12, 1999 TO September 22, 1999 
And November 5 to November 8,1999 
ORIGINAL REPORT ISSUED October 22,1999 
COMPLIANCE REPORT ISSUED November 10,1999 
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10 November, 1999 

The Treatment Plant concrete walls, including exterior and interior tank walls, were 
inspected on the 5 * to 8* of November, 1999 by Paul Salvian as a result of Gary Strong of 
Dillon Consulting advising at the inspection meeting on the 5* of November that there was some 
porosity in the walls of the building and tank. 

Our findings, as shown on the attached drawings of the first and second floor layout, 
confirmed that there were voids in some areas. These voids were broken down into three types, 
as shown on the attached drawing of the wall cross sections: 

of the concrete 

19’ walls. Carehl 
been achieved for 

size of the holes 
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dd be 
small pen+ting a few inches into the concrete or it could be large penetrating to the outside 
insulation. This type of void was not noted in any of the interior, uninsulated, walls. 

3. Type 3 - Characterized as a separation of the exterior panels from the concrete leaving a % 
mm space between the concrete and the plastic. This type of void may have been caused by 
the panel warming and expanding once the roof was installed and the building heated. 

Determination of the Severity of the Problem 

1. Type 1 Voids - Calculations attached with this report confirm that the Type 1 holes will 
present no structural problems to the PVC wall panel, concrete wall or the rebar. If a leak 
were to occur there may be some seepage of water into the void. We have been advised that 
seepage should stop. The cellulose in the sewage will seal any voids preventing any further 
migration of water into the concrete. 

2. Type 2 Voids - Calculations confirm that Type 2 Voids will present no structural problems if 
the void were not filled. The voids in the second floor walls would be comparable to a 
window or a door being installed in the wall. Please note that replacement of the concrete 
will return the wall to full strength capacity. 

3. Type 3 Voids - These voids represent no problems structurally or to the strength 
characteristics of the PVC panels. 
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INSTALLA TION 

Method of Installation of walls, reinforcing and concrete 
The Octaform panels were pre-fabricated on site in 2’-6‘’ sections and lifted into place by three 
people. 

Where pipes were located, a hole was cut in the Octaform using a hole saw on a drill. If the pipe 
was too large, the Octaform panels were cut using tin snips. The webs and the 45” pieces of the 
Octaform were removed, cut to length and replaced. The openings for beam pockets were made 
by inserting Styrofoam to create a void, which was removed after pouring. 

The reinforcing was installed by sliding the horizontal bars in from the open sides of the walls. 
The vertical bars were installed by sliding them down from the top of the wall after the 
horizontals had been installed. For the walls in the main floor, the bars were tied at the top and 
about 5’ from the bottom. 

The concrete was generally poured in lifts ranging from 3’ to 6’ and was well-vibrated for the 
full height. 

Problems Encountered 
There was some difficulty in getting concrete to flow under obstructions such as pipes, beam 
pockets, and other openings. Considerable effort was put into making sure that the areas under 
these obstructions were filled as well as possible. 

Causes for voids in walls 
The three types of voids described above were each caused by different phenomena. 

There are openings the full length of these pieces that the concrete must pass through, but they 
are small (approximately 2” x l-l/2” and it is not inconceivable that two or three pieces of 
aggregate might create a blockage. These voids were found often under pipes, which is 
understandable since the concrete would essentially have to move horizontally to fill under the 
pipe. As noted above, every attempt was made to ensure concrete filled under the pipes, with 
varying results. 

caused by blockages. On the second floor, the east and west walls were poured to a level of 
approximately 3 ’-4’ in order to secure them against the high winds that were prevalent at the 
time. The upper portion of the walls was poured some days later. It is probable, based on visual 

The Type 1 voids are caused by the concrete not being able to get into the 45” pieces. 

The Type 2 voids are the largest voids that were found in the building. They seem to be 
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observation of the reinforcing in one of the larger voids on the second floor, that during the first 
pour, the concrete accumulated around the reinforcing to such an extent that when it hardened a 
blockage was caused. Adding to this is the fact that the largest Type 2 voids were found almost 
exclusively on the east and west walls of the second floor. 

The Type 3 voids are small voids that seem to be caused by a delamination of the plastic 
panels. The cause of this is most likely that the plastic has elongated due to an increase in the 
temperature. The concrete was poured in cool weather, and as the construction progressed, the 
building was enclosed and later heated. The estimated elongation could be as high as W7 in the 
length. If the ends are restrained against the plastic growing, there could be some local buckling, 
resulting in this type of void. 

POSSIBLE EFFECTS OF WALL VOIDS AND DISPLACED REINFORCING 
The main concerns associated with the voids are that they may create a reduced capacity to retain 
liquid , and that the load carrying strength may be reduced. The three types of voids would each 
create different problematic conditions. The Type 1 void could induce leakage if the void were to 
initiate a crack through the wall. These could also reduce the strength, but not likely to any 
significant amount. Type 2 voids would create the most concern fkom both a leakage and 
strength point of view, since they are of the largest magnitude of any of the voids. The Type 3 
voids are of little concern since the wall is filled with concrete. 

@ 

RESOLUTION 

Determination of the Severity of Problems 

A calculation was done to determine if a large hole in the center of the tank walls would 
be of major concern. A calculation was also done to determine if there were any danger of the 
Octaform failing at a height of approximately 5 ’-0’’ 

The first calculation estimated the bending forces and endeavored to determine whether 
the existing tank walls with decreased strength would accept the applied pressure loads. The 
design loads were taken to be the hydrostatic pressure assuming that the tank was full (16’-0”). 
The bottom of the walls and the wall connection to the columns were assumed to allow no 
rotation of the wall. The walls were designed for the highest bending loads, which occur at the 
bottom of the wall and at the edges of the columns. The bending in the center of the wall are also 
high, but are on the order of about half of the maximum bending. 0 
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The simulated hole was taken to be one third of the length of the wall and one third of the 
height of the wall. The load from the water pressure acting on the hole location was re- 
distributed to the surrounding wall and the new maximum loads was compared to the design 
loads. The result of the calculation indicates that the new loads are only slightly higher than the 
design values. The higher load will be re-distributed to the surrounding structure. 

The second floor walls do not have any considerable pressure loads, but are subject to 
axial loads. Large holes in these walls can be predicted to act much like windows, which are 
generally of no great concern. Axial loads on concrete walls transfers to a very wide length of 
wall rather than remaining very localized directly under the applied load. At doors and windows, 
an "arch" action is generally observed, wherein the top of the opening receives very little load, 
depending on the depth of the concrete above. 

void were not filled. The voids in the tank will be filled, and thus some strength will be regained. 
The voids in the second floor walls would be comparable to a window or a door being installed 
in the wall. 

This calculation confirms that Type 2 Voids will present no structural problems if the 

The second calculation estimated the effect of a high hydrostatic pressure on an 
unsupported strip of Octaform, simulating an empty 45" piece, which was the most common 
void type in the tanks. The calculation showed that the plastic strength would be more than 
adequate to withstand this pressure, and that the bending would be small. Holes larger than the 
width of the 45" pieces were assumed to have been filled. 

structural problems to the PVC wall panel, concrete wall or the rebar. If a leak were to occur 
there may be some seepage of water into the void. We have been advised that seepage would 
eventually stop since the cellulose in the sewage will seal any voids preventing any fbrther 
migration of water into the concrete. 

This calculation (see AppendixA2) confirms that the Type 1 holes will present no 

Correction of Voids in the Walls 

Type 1 Voids 

Although the Type 1 voids are prevalent throughout all the walls, they do not represent a 
structural or leakage problem of any type. Consequently we do not recommend the filling of 
these voids other than where holes have been drilled to confirm the depth of the void. 

In the locations where holes have been drilled grout mixed with Lepage's glue will be a pumped into the void from a hole drilled at the top of the void. A second hole will be drilled 
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adjacent to the pumped hole. When grout exists from this hole the void may be considered to be 
filled since the grout will flow by gravity to fill the void up to the exit hole. 

Note the strength of the Lepage's glue exceeds the shear strength of the concrete. 

Type 2 Voids 

All Type 2 voids will be filled similar to Type 1 voids. 

Filling the voids will return the wall to its non-void strength capacity. 

Type 3 Voids 

These voids will require no reparation. 
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M U R R A Y  

e b 

E N G I N E E R I N G  
WATER 

~ 

S O L U T I O N S  

Suite 201 

1962 Canso Road 

Sidney 

British Columbia 

Canada 

V8L 5V5 

Telephone: 

250-655-8953 

Facsimile: * 250-655-8954 

November 1 1,1999 

E: 867 - -  979 591Q 

Denis Bedard P. Eng 
Municipality of Iqaluit 
P. 0. Box 460 
Iqaluit, Nunavut 
XOA OH0 

Dear Denis: 

Re: Iqaluit Water Reclamation Facility 

Thank you for your time to meet with us last week. Generally we are happy with the 
progress being made on site. Despite the many project delays we had getting started, we 
foresee completion of this project on time. 

At the site meeting of November 5 ,  1999, our building sub-contractor identified some honey 
combing within the building walls and tankage that only recently came to their attention. 
Their intention was, and is, to deal with this as an internal deficiency, to be corrected 
immediately. 

During our meeting with Gary Strong and Tanya Smith of Dillon Consulting on Friday 
afternoon November 5 ,  1999, we agreed that it would be prudent to back out the building 
portion of our October draw until we had an opportunity to investigate potential structural 
problems that this honey combing could cause and assure ourselves that all issues would be 
resolved to the complete satisfaction of Hill Murray consultants, thereby assuring the 
interests of the Municipality would be satisfied. 

We are enjoying our relationship with Dillon Consulting and have found them to be fair and 
reasonable. We feel, however, it is an important requirement of our contract to rely on the 
opinions and designations of the Professionals working within the CWC - Hill Murray 
Design-Build team and to ensure that we do not place Dillon Consulting in a role which 
liability could inadvertently be transferred to them. 

We are in receipt of Dillon’s letter of November 8, 1999. This letter addresses four issues: 

t Method to isolate and de-water the pipeline &om the dump station to the lift station: 

Method to divert sewage flow to the lagoon during an emergency situation: this is 

Voids and displaced rebar in the concrete structure: this issue is addressed within 

Nov. 1, 1999 progress claim: we feel that concerns have been identified the method 

this is an arising and we will be forwarding our recommended solution to this in the 
near future. 

an arising and we will be forwarding our recommended solution to this in the near 
future 

the body of this letter. 

of dealing with remedial action has been dealt with within the body of this letter. 
This information will allow Dillon Consulting the comfort to approve our Progress 
Schedule as submitted for progress to October 30, 1999. 

t 

t 

t 

Email: 

info@hillmurray.com 

Website: 

www. hillmurray.com 

mailto:info@hillmurray.com
http://hillmurray.com


Iqaluit Water Reclamation Facility 

We feel that Dillon has echoed many of our concerns in their letter to you and that their 
assessment is generally fair. We will not be billing for any further draws against the 
building until such time as we are completely satisfied that the build is sound and meets in 
all respects our specifications. In our capacity as consultant on this project, we have 
directed our sub-contractors engineer to complete a thorough review of building structures 
and the water tight integrity of the process tanks and to prepare a certifiable resolution plan 
with respect to any findings. We have further required some additional bonding and 
insurance documents from our building sub-contractor and his engineer. 

Page 2 

We have received this resolution plan from our sub-contractor and their engineer which 
appears reasonable and which their engineer is prepared to stamp and seal. We have 
engaged a third party engineer to provide us a professional opinion on the magnitude of the 
identified structural deficiencies and the validity of the resolution plan. We expect to have 
a response in the next few days and hope to approve the resolution plan shortly. We have 
confidence in our sub-trades ability to perform to our high standards. Our goal is to have all 
remedial work completed to@ our complete satisfaction by the end of November. 

Before calling for completion on this project, you can be assured that Hill Murray and CWC 
will be delighted with every aspect of this project. 

Please find attached, documents that speak to the concerns voiced in Dillon’s 
correspondence on November 8, 1999. We feel that this documentation and remedial work 
plan will allow Dillon the comfort to approve the October Progress Schedule as submitted 
to Tanya Smith of Dillon Consulting on November 8,1999. When approved, the remedial 
work plan will be forwarded to the Municipality for comment before work commences. 

Thank you for your time and patience on these issuaand please call me if you have any 
questions or I may be of any further assistance to you. 

Sincerely, 

Lome Cowley 
COO - Hill Murray Group 

Attachments 

CC: Dillon Consulting - Gary Strong 
Dillon Consulting - Tanya Smith 
Quigg Construction - Bert Quigg 

I \PROJECTS\CURRENnIqauit\Bedard let nov 11 99 wpd 
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January 12,2000 

VIA FACSIMILE: 867-979-5922 

Denis Bedard P. Eng 
Director of Engineering & Planning 
Municipality of Iqaluit 
P. 0. Box 460 (911 Ring Road) 
Iqaluit, Nunavut 
XOA OH0 

Canadian Wastewater Corporation 

Dear Denis: 

Re: Iqaluit Water Reclamation Facility - Project Update 

Just a short update on progress at the new Iqaluit Water Reclamation facility. 

After the Chstmas break our crew returned to the site with renewed vigor and great progress is being made. 
Ron, C h s  Baker, Scott are on site till January 2 1. Fred Black is on site, leaving on January 24th. Chris Phyall 
arrives today (leaving Jan 3 1) and Garth Nye will be on site from January 18 to 28*. BBS will be working 
with us during January to complete the boiler installation and provide assistance in the installation of electrical 
equipment. We expect to have the project to Substantial Completion by January 28,2000. 

Quigg Construction is on site and with the guidance of their professional structural consultants, are performing 
the repairs to the concrete work as documented in their stamped and sealed Compliance Report. All comments 
from Dillon Consultug have been forwarded to Quigg Construction and Western Engineering and we have been 
assured that due consideration has been given to all of their comments. Western Engineering will ensure that 
all due diligence has been conducted before hydrostatic testing commences. Tentatively, testing is slated to 
begin in the week of January 17,2000. A complete stamped report will be forwarded to the Municipality upon 
successful completion of the compliance work. 

In the Commissioning and Operations division, Denis Perreault has started the commissioning process and is 
worhg closely with ZENON to ensure a smooth start up. Denis will be working in Iqaluit from January 27‘ 
till February 11’. ZENON field technicians arrive on February 1 , 2000, as will our Electrical Superintendent, 
Ron Megenbir and our enviroSh4AR.T implementation team. Iqaluit technical training will commence during 
the first two weeks of February. CWC Operators will be on site continuously startmg on February 8*. (Don 
Dingwell Feb 8 - 18*, Mlke O’Hanley Feb 15’ - Mar 3rd, Daryl Koshey Feb 29* - Mar 17”) 

. . .I2 

”L. 
A SUBSlDlARY OF HILL MURRAY k 

L U  

Suite 201 1962 Canro Road Sidney British Columbia Canada VSL 5V5 

Telephone: 250-655-8953 Facsimile: 250-655-8954 Email: info@hillmurray.com Website: www.hillrnurray.com 

mailto:info@hillmurray.com
http://www.hillrnurray.com
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Graham Symmonds, Gary Jerzak and I will arrive at noon on Thursday, February 3,2000 to deal with final 
buildmg issues and to ensure a smooth start to the commissioning process. If you, your technical support staff 
and associated spouses are available on Thursday or Friday evening, we would like to extend an invitation to 
join us for dinner. 

At this time, I would like to ask for a couple of hours of your time on Friday, February 4,2000 for a site 
meeting for the purpose of a Substantial Completion review. On this day, we will have all systems in place 
and commissioning will be well under way, with the seeding process being stage one of steady state operation. 
I will call you to confirm this. 

Thank you for your continued support in this very exciting project and look forward to meeting with you again 
in Iqaluit. 

Sincerely, 

Lome Cowley 
0 

COO - Hill Murray Group 
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WESTERN ENGINEERING 
BlOZ, 12525-105 AN., -AB T5N OY3 
Phone. (780) 488-7403 Pax: (780) 488-0475 
Email: vmst_sng@tthrsplaast.net 

e 
I 

INSPECTION IUEPORT 
_I 

Project No. : PROJNo. 99001 
Client: Quia  Construction 
Projecf Uescnphorr: 

Inspection Date: 17,18 Jarrwty, 2000 
Rsport Date: 22 Januty, 2000 
Area Inspected: 

Impected By: 

rqdutt Sewage TrurriNht Plurit 

Areas where cavities have bsenfilltd in the piunt walls. 
Paul Suluian, Wwtern Enginering 

Met with Henry (Quigg staff) to inspect the various a r m  of the wall8 was takhlg place. 

areas wcrc tilled cxocpt for the following areas that were subseqdy  fihd 011 the 18 
f€UlW. 

1. Fn the downstairg south wall at the right hand side of the overhead door. 

2. In the south wall of the generator loom beneath the pipe closest to tho we& wall, 

3. On the east wall behind the augers. 

4. On the east wall on the mezzanine floor near the floor. 

5 Arwnd the battom corners of all tanks. 

I was sati&ed with the work that had been done. 
t 

Hydro~tati~ tmtiq is to be done this coming week. 

a 

mailto:vmst_sng@tthrsplaast.net
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B102,12225-105Ave., Edmonton, AB T5N OY3 
Phone: (780) 488-7403 Fax: (780) 488-0475 
Email: psalvian@.telusolanet.net 

IQALUIT WASTEWATER TREATMENT PLANT 

COMPLIANCE REPORT (REVISED) 

Prepared for: Hill Murray & Associates - General Contractor 
Quigg Construction - Structural Contractor 

Prepared by: Western Engineering - Structural Design Consultant 

Original Issue Date: November 10, 1999 
Revision Issue Date: November 24, 1999 

P 

1 

mailto:psalvian@.telusolanet.net
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5) CONCLUSION 

Some problems have been discovered in the tank and building walls. Honeycombs 
and displaced reinforcing were found in the walls. In addition, questions were raised 
concerning the ability of the tanks to retain liquid since the Octaform forming system has 
not been used in tanks of this size. The items listed in the introduction have all been 
answered. 

I. Possible problems with the tank strength and water retention integrity 
(namely honeycombing, and displaced reinforcing) have been identified 
and repair plans have been included. Calculations have also shown that 
the strength of the building and tank walls will be adequate after being 
repaired. The voids will not cause any leakage problems because they 
will be sealed with grout, and the PVC formwork will not allow leaks to 
start. 

Displaced reinforcing in the walls has not been quantified due to the 
impossibility of visual inspection. Possible causes for and effects of 
displaced reinforcing have been described. It is concluded that the 
strength will not be adversely affected and that the PVC sheathing will 
help reduce exposure to the corrosive environment. 

Although no Octaform tanks of this size have been constructed, the 
formwork has been shown to be effective in smaller, similar 
applications. Octaform will be an effective barrier against leakage. 

A tank testing procedure has been developed which makes good use of 
time and resources and will identify and locate problems. A remediation 
plan, if required after testing, has been outlined and will be 
implemented. 

V. A warrantee bond has been supplied by Quigg Construction. 

-VI. This report includes a copy of Western Engineering’s liability insurance. 

VII. An explanation for the letter of compliance not including ACI 350 in a 
list of design codes has been included. 

Many features were implemented to assure that the tanks perform their function. 

II. 

III. 

Iv. 

High strength concrete with water repellant admixture was used, a volclay seal was 
installed at the bottom of the walls, and an impermeable stay-in-place PVC formwork 
was used. As a precaution, a urethane seal will be installed at the tank wall-to-floor joint 
before testing or use. 

In light of these several points, we are confident that the tanks will perform their 
pufpose. Testing will be performed to confirm this, and in the event that problems should 
appear, they will be dealt with. a 
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Suite 201 1962 Canso Road Sidney British Columbia Canada VEL 5V5 
Telephone: 250-655-8953 Facsimile: 250-655-8954 Email: info@hillmurray.com Website: www.hillmurray.com 

Cana ation 

BY FAX: 867-979-5922 

February 4,2000 

Denis Bedard P. Eng 
Director 
Municipality of Iqaluit 
P. 0. Box 460 (911 Ring Road) 
Iqaluit, Nunavut XOA OH0 

Dear Denis: 

Re: Iqaluit Water Reclamation Facility : Tank Remediation 
I have in been in constant contact with Quigg Construction in order to expedite the remediation of the 
tanks, and wish to brief you on their progress to date. 

Three methods of lining the tanks were considered, 

1- installation of a full HDPE liner covering the walls and floor 
2- installation of a HDPE partial liner with pinch bars to suspend liner above water line as well 

3- spray application of an elastomeric barrier. 
as at the floor intersection. 

The CIM 1000 elastomeric barrier appears to be the preferred method, its benefits include a seamless 
finish, can be applied to irregular surfaces and simplified repair procedure. 

Quadro Coatings Inc. the supplier of CIM membrane coating products are testing for adhesion to the 
Octaform product. Preliminary in house tests were positive, quantitative testing is underway, their 
results are expected within a few days. 

Upon our acceptance a detailed technical package will be sent to you for your review. The installation 
time for this product is estimated at 3-4 days utilizing a 3 man crew, product shipping and mobilization 
to the site approximately one week. 

I will keep you well informed of our progress throughout the week. 

Yours truly, 
CANADIAN WASTEWATER CORPORATION 

Project Manager 
I:WROJECTS\CURRE"nlqaluit\Bedard let feb 4.wpd 

.% 
A SUBSIDIARY OF HILL MURRAY $.& 

mailto:info@hillmurray.com
http://www.hillmurray.com


TAB W 



6 

-.. H l L L  
M U R R A Y  

E N G I N E E R I N G  
W A T E R  -- 

S O L U T l O N S  

~ ~ a b s s - a s s +  
h a i l :  e info@ hillrnurray.mn 

I '  i 1 
! I  

i I  
I 

! I : i .  
I .  . ; ; '  

Dcxiz Bcdatd 

. '  
: ' : :I\ 

i ill , .  

.- 



I 

1: 

1 :  

' -1 
3- . .  
I 

P4F242 

:i' 
: 1. 
I: 
'I: 

i I .  j 
t .  

I 
I 
I 

!. i:  - .  

+?&- 



FEB-28-2000 MON 04:28 PM 

ii 
0 

HI 
i! : 

'8951 

1 .  
' I  
:i : 

! ii 
Annex B 

__. 

~ ' d  

-4 





RICHARD GIROUX 
, *  .. P A G E  a4 

. .  . - .  . . .  
.. . .  Annex D 

*. . 
- .  . .  

:*~: .: . . . .  
c " ,  . . .  

. . . . . . .  . .  . .  . . -  . .  . .  
e a ;fi.- S .e a I . . .  

- .  
. .  R o . N ' M : E  N T CA N A D A  . .  . . .  . -  

. .  
* .  

- .  . .  . .  
. * a  . 

... . 

. .  
. .  .. 

, . , ' ;.-;* . 

, .  

. I. 
.. 

. .  ..... 

I .  

. . . .  .. .. ,.. . . . . .  . . . .  . .  
. .  

A .  .* . . .  . . .  . . . .  .. 



.. . . . .  ... , . .  . . .  
. .g' * . .  

. -. . I .  
.. PAGE 63 

Annex D 

. . . . .  

. . . .  

. . * .  

. . . . .  , .* .  - .  : . . . . . . .  . . . . . . .  . *  .... . .  
....... ... e *  , * .  

' . .  i .  , . * . -  . * .  ' .) * .  
: 

." 
. .  .I. , . . * * e  

i 
:.i. * . 

* .  . .  

. .  . 1 . .  
. .  * .  

. *  * 

' . . . .  * .  I 

. * .  

. .  . . . . . .  
' ; .*.. 

, .  
* r  

. .  
. .  . .  . *  

- .  

* .* . *. . .  .." . . .  . -  . $ .  . 0 .  ... . .  
r * .  a .  . 

". 

. .  . .  
:. * 

. . . . .  
. .  

I .  

.. . .  
+ .  

, ., 
. .  . .  

. . *  

:. ... , .. ,. 



H I L L  
M U R R A Y  

IQALUIT COSTRECOVERY- HILL, MURRAY &ASSOCIATES 

Annex E 

GST 
O W  J e w  - Xckat/Change Fee $1,38586 $96.89 Todd Rogers - TickWChange Fse $107.38 
Graham Symmonds TickeVChange Fee $1,496.02 $1 04.72 Fred Black - TickeVChange Fee 

Tlcket Cost W A T E R  
S 0 L u T I 0 N S $1,534.01 

$1.885.01 Sl33.s 

$441.04 Total Alffare $6,300.60 TOW 

cost mCDVery - Labour 

week of: 
Trevor Hill 

. Graham S. Symrnonds 
Gary J e m  
Garth Nye 
Fred Black 
Wendy Hamlltan 

7-Wr to Aprll14 to Aprll21 to Arpll28 Total H r s  Rate Total 
a 25 $125.00 $3.125.00 3 7 7 

3 4 1.75 
35 3.25 5 

0 5  9.25 $125.00 $1,156.25 
0 11.75 $95.00 $1,116.25 

34 $95.00 $3,230.00 5 

0 0 20 0 20 $85.00 $1.700.00 
1 1 1.75 0.5 4.25 $50.00 a2Iup 

20 6 3 

TOTAL $10,540.00 

GST si3.u.Q 
Total Labour w1,mso 

Addltonal Costs 

Unlts/Days Price 
23 $50.00 
23 $25.00 
23 $43.00 

Sie Security 
UHlities and heating &sts 
Site Insurance , 

$l,150.00 
$515.00 
$9B99p 

Subtotal $2.714.00 

GST i%t3&9Q 

Total costs $1 9.554.60 

GST . $1.368.82 

520.923.42 - 

Suite 207 
1962 ,Canso Road 

Sidney 
British Columbia 

Canada 
V8L 5V5 

Telephone: 
250-655-8953 

Facsimile: 
50-655-8954 

IlprojectslcunerrtliqaluiVMuniciple pkg May 2000 Email: 
info@hillmurray.com 

Website: 
m.hillmurray.com 

mailto:info@hillmurray.com
http://m.hillmurray.com
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MAR-28-2000 TUE 03: 16 PM FAX NO, 

IPALITY OF I Q A L ~ I  3 
BQC 8 U K L T C  A ' b A c  

March 28,2000 

Trevor Hill 
President & CEO 
Hill Murray and Associates 
Suitc 201-1962 C m o  Rd 
Sidney, BC 
VSL 5v5 

Dcar Trevor; 

As per your conversdion with Teri earlier today Deiiis i s  no longer with the 
Munis;ipaEty, in the futurc, dl inquiries pertaining to the Sewage Treatment Plant should 
be forwarded to me. I would also like to inform you thst Dillon Consulting has been 
retained by the Municipality of Iqaluit to provide pro-jcct management for the remaindcr 
of this job, We look forward to working with both you and Garth Nyc in completing this 
project. 

Acdng Scnior Admiriistrative Officer 

P.O. 60% 460 . IOALUIT, N.W.T. XOA OH0 - TEL; (867) 979-5600 FAX; (867) 979-5922 

nn'bdAb 460 - AGbJE, Pac)Qr XOA OHO Pqbt# ; (867) 979-5600 . +bc)Ldc: (867) 979-5922 

P, 01 
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/ H I L L  

E N G I N E E R I N G  
W A T E R  

S O L U T I O N S  

Suite 201 
1962 Canso Road 

Sidney 

British Columbia 

Canada 

vaL 5vs 
Telephone: 

Facsimile: 

250-655-8953 

250-655-8954 
Email: 

BY FAX: 867-979-5910 

March 29,2000 

Paul Fraser 
Municipality of Iqaluit 
P.O. Box 460 
Iqaluit, NWT XOA OH0 

Dear Mr. Fraser: 

Re: Iqaluit Water Reclamation Facility - Tankage Repair 

Our File: 38000-70/IqaIuit 

~ 

As you are aware, the tank walIs at the Iqaluit Water Reclamation Facility failed the hydrostatic test 
performed in January 2000. As a result, the building contractor (Quigg Construction Ltd) identified 
a two-part elastomeric membrane material for coating the interior of the tanks to provide a water-tight 
seal. During the time of the investigation of alternatives, Quigg Construction placed a lien on the 
project. 

We are currently incapable of resolving this issue with Quigg Construction. As a result, we are 
executing our right to take over completion of the Quigg contract. The technical plan involves the 
application of a membrane liner material to the interior of the tank walls. An experienced sub- 
contractor (Clean-Seal Environment Canada) for this CIM membrane installation will be mobilized 
to the site as early as 7 April to commence installation. Installation is to take approximately three 
days, followed by a 24-hour curing period. 

The financial plan is to issue the membrane supplier Quadro Coating Inc. a ‘Virection to Pay”. I have 
enclosed the documents for your review. On completion of the repairs and a successful hydrostatic 
test, we will submit our Progress Claim #4 in the amount of $160,900.00 (see draft enclosed). The 
full amount of the fix is included in these monies paid into the Jones Emery Hargreaves Swan Trust 
Account. Quadro Coatings Inc.will be paid directly their invoiceable amount ($126,260.00 includes 
all taxes). 

The responsibility for the repairs of the tanks remains with Quigg Construction. The municipality 
retains all rights and obligations of the bonding and insurance. 

Should you have any questions, I may be reached at 250-655-8953 ext. 212. 

FIILL, y w  & ASSOCIATES INC. 

desident & CEO 

cc: GarthNye 
Michael Holmes, 
Jones Emery Hargreaves Swan 

info@hilIrnurray.com 

Website: 

www. hillrnurray.com 

mailto:info@hilIrnurray.com
http://hillrnurray.com
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FRI 04:33 PM FAX NO, r3 I-) 

SCLC% LCL8fc A ’bdF 
M;NICIPALITY OF IQALL-IT 

April 6,2000- 

P# 02 

1q70 

FILE GOPY 
Trcvor Hill, P.Eng. 
I’resideiit & CEO 
Hil l  Murray & Associates Ltd. 
Suile 201, 1962 Cnnso Road 
Sidney, BC 
VSL5V5 ’ 

#: (250) 655-8954 

Dcar Mr. Hill: 

Re; Structural investigation of tanks at the Jqaluit Reclamation Prrcility 

On bclialI: of 1Iie Municipality of Iqaluit, upon request of a rcprcscntative of the Government of Nunavut, 
and on the recoinmendation of Dillon Consulting, I have decided to have the structural integrity of lhe 
tank walls studied by an independent consultant. The objectivc of this study is to assess the nuinter of 
displaced rebar in the walls of the tanks and to determitia if this displaced rebar detrimentally impacts 
upon the strcogth of the tanks, This decision was addressed at a meeting this morning. This meding was 
attciidcd by Garth Nye, Doug Sitland, Paul Wieczorek, Tania Smith, Gary Strong and Matthew Hough. 1 
am writing to you to formalize this course of action. 

There will bc a coiisulting engineer fiom CH2M - G&S on site next week to do a covcr mder test to 
gallier data on the position of rebar in the walls of tho tanks. IL is expected that testing will take a day and 
the analysis of data wiIl bo i ~ i  hand by Easter. The scope of work for the consultant includcs: 

- A review of drawings; 
- An inspcotion of tho fa~iliLy; 

The conlpletibn of a, cover meter test to deterinine the rebar location in thc tanks; and 
The provision of stiitements with respect to the suitability of tho tanks for intended purpose. 

- - 
This C O L I ~ S C  of action will not dclay the installation of the liner by Clean-Seal Environincnt Cnnnda. 
Tcsling or the tanks, however, will need to be postponed until the results of the structural invcstigation arc 
received. I f  no further problcms arc discovcrcd by our consultant then testing of the tanks will be able to 
procccd. 

SincereIy, 

cc. Doug Sitland, Managcr, Capital Prognins, GN CG&’I’ 
Tania Smith, Dilloti Coi i~~l l ing  Lirnileci 

P.0, Box 460 ‘ IQALUIT, N.W.T. XOA OH0 ’ TEL: (867) 979-5600 ‘ FAX: (867) 979-5922 

fln%dAL 460 A L A c ,  p,c/Qr XOA OHO b k b C  : (867) 979-5600 * r’bcYdc: (8871 979-5922 
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Canadian Wastewater Corporation 
Apd 14,2000 

Mr. Bert Quigg - via facsimile (604-207-8150) 
Quigg Construction Ltd. 
2143 - 13353 Commerce Parkway 
Richmond, BC 
V6V 3x7  

Mr. Gary Seedhouse - via facsimile (604-687-8861) 
The Guarantee Company of North America 
400 Bunard Street 
Box 57, Suite 810 
Vancouver, BC 
V6C 3A6 

Gentlemen: I 

Our File: Iqaluit 70/23 

Re: Declaration OF Default - Quigg Construction Ltd. 
Performance Bond No VS6006403 

On January 20,2000, the tanks integral to the building, and critical to the operation of the Jqaluit Water Reclamation 
Facility, failed the hydrostatic test. On January 21, 2000, we dirccted Quigg Construction Ltd. to cornpiy with 
clause 21 of the BCCA Document 200 contract requiring action to remedy deficient work within &E days 
(reference A). Quigg Construcrion Ltd. acknowledged the leaks and the requirement for repair on January 21,2000 

Since January 21, 2O00, our efforrs to persuade Quigg Construction Ltd. to complete'the work under the contract 
have failed. Accordingly, we hereby declare that Quigg Consmction Ltd. is in DEFAULT under the terms of the 
contract between Canadian Wastcwaier Corporation and Quigg Construction Ltd. for. Iqaluit Water Reclamation 
FaciSty contract # 03.99-0100, by reason of: 

e' (refcrence B), 

1. 

2. 

Please advise as to which of the altemaIive course of action available under the performance bond which the 
Guarantee Company of North America intends to pursue. 

Sincerely, 

Failure to respond to Canadian Wastewater Corporation's January 21, 2000 notice to rerncdy dcficiencies 
and complete the work under the contract; and 
Failure to provide prior written notice of Quigg's intention to file a wholly unsupported claim of lien. 

CORPORATION 

President 

I Attachments: 
A. 
B. 

Notice to Rcmedy Deficient Work - January 21,2000 
Acknowledgement of RemediaI Work Required -January 21,2000 I. 
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04/20/00 THU 0 8 : 5 9  FAX 12506558954 CONOR PACIFIC WATER m o o 2  

MUNICIPALITY OF IQALUIT 
nac% 

April 19,2000 

Trevor Hill, P.Eng. 
President & CEO 
Hill MUTZLY & Associates Ltd. 
Sui[(? 20 1 1962 Canso Road 
Sidney, BC 
V8L 5V5 

#: (250) 655-8954 Pages: 1 

Dear Mr, Hill: 

Re: Structural investigation of tanks at thc Iqaluit Reclamation Facility 

F'urhar tu yuur plwiic ~rrccssny~; uf y e s k m h y  I wish Lu briiig w your aiicniiun that rlie smcn.ara~ 
report being prepared by CI-EM Core & Stnrrie of Toronto wilI be available on Monday May 1, 6 , 2000, Until that time it is impcrativc that no fiuther work be done on the tratmcnt tanks at the 
Iqduit Reclamation Facility. 

S irrc erc1 y , 

cc. Doug Sitland, Manager, Capital Program, GN CQ&T 
'l'cmitt Smith, Dillon Consulting I h i  led 
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04 April 2001 

Via Facsimile (867-979-5910) 

Our File: Iqaluit 

Matthew Hough 
Director of Engineering and Public Works 
Municipality of Iqaluit 
P.O. Box 460 
Iqaluit, NU 
XOA OH0 

Re: Iqaluit Work Plan 

Dear Matthew: 

Thank you for the copies of the tender documents for review. In response to your specific queries, 
I have provided the following information in as much detail as possible. 

The Iqaluit WRF project has been significantly delayed for a number of reasons, including: the 
failure of the tanks to meet the hydrostatic specifications; the acceptance and subsequent rejection 
of Change Order #2; and the time taken by the Municipality and its consultants to evaluate various 
repair options. While Quigg Construction and its consultants and suppliers would appear to be 
responsible for the initial failure of the tanks, the impact on the schedule has been exacerbated by 
the time taken by the Municipality to evaluate various repair options. Moreover, the repair 
specifications that were ultimately developed far exceed what in our view is reasonably required. 
In any event, the costs associated with the delays to this project caused by both Quigg and the 
Municipality have made it impossible for us to complete the commissioning phase without 
additional compensation. 

Finances 

As you are aware, the hydrostatic failure of the tanks has resulted in significant delays in payment 
and significant costs for Hill-Murray. As a result, we have not been able to pay many of the sub- 
contractors for the work performed at the site. All of these subcontractors should be paid directly 
from monies remaining in the project funds, and we understand that in fact some contractors may 
have already been paid. 

The outstanding contract amount, net of GST, is $579,600. This is exclusive of any delay claims or 
soft costs which I estimate in the order of $125,000 to $175,000. A detailed list of outstanding 
third-party W C W C  payables is provided as attached. The outstanding payables from our end is 
$600,778.94, the delta ($21,778.94) representing some of the costs associated with 
mobilizatioddemobilization charges for the stalled commissioning process, legal costs, and the 
aborted Change Order #2, originally approved by Denis Bedard. 

From the amounts listed, Quigg Construction has outstanding payables, as we understand, in the 
order of $204,000, which includes: 

Clean Seal 
Hill Murray Mobmemob $20,932.42 
BBS - Quigg Deficiencies $50,000.00 
BBS $79,657.53 
Nunavut Constructors $ 2,573.00 

$51,360.00 (Approved Change Order #2) 



Outstanding Items Construction Items 

On completion of the repair to the tanks, the plant can be moved to the set-to-worklwet-testing phase, and then 
to the commissioning phase. The Zenon system commissioning has been fully paid, and indeed their 
commissioning staffs are currently attempting to schedule the start-up for the summer period (subject to the 
successful completion of the tank repairs). All the ancillary systems W A C  etc) have already been 
commissioned by HM/CWC. There are some issues that need to be addressed, and I provide the following 
information in as much detail as possible. 

Influent Dump Station The proposed diversion to the lagoons has never been approved, and as such no materials 
have been ordered. 

There is presently a cement plug installed in the gravity line to the dump station, and an 
inflatable pig installed on the downstream side of the new valve. Removal of this plug 
assembly is required prior to allowing raw sewage into the plant. 
The new lift station has been supplied with a 4” steel and victaulic line to facilitate 
dumping of raw sewage. A 4” victaulic nipple (4‘’ MIF’T x groove), one 400D Kamlock 
(4” FIPT x female kamlock) and a 4” #3 1 victaulic coupling are required to complete the 
dumping assembly. 

The 3” pipe nipple welded to the inlet of the strainer box needs to be changed to 4“. 
The diverter valve has been installed, but as yet no actuator has been supplied (part of 
unapproved change order) 
2 runs of 15Oft %” OD air tubing is required to actuate this proposed valve. A 34” kitec 
conduit has been installed from the mechanical room for this purpose. The required 
compression fittings for this tubing are on site. The tubing is not. 
The solenoid valve located on the wall behind then staircase requires a change to the 
actuator coil. The original supply was 230V (Numatics Model L238A4520 coil 237- 
507B), and this needs to be changed to a 1 15V coil. 
The trash augers have been bumped and verified. 
The recycled water supply to the augers requires a 34” Boshart Industries Valve with 
FIPT ends. 

Lift Station 

Trash Room 

Anoxic Mixers, Sludge These units require lifting cables to be fitted (combined requirement of 150ft 3/16” 
RecirculationPumps stainless steel wire rope. Clamps and thimbles are also required. The mixers are 

required to be placed at the height specified in the drawings with the appropriate angle 
offset. 
The aerator assemblies have been removed for the tank repair. Depending on any 
elevation changes to the floor of the tank, it may be necessary to change the downcomer 
height to accommodate. Similarly, if there is substantial changes to the width or length 
of the tank, this may affect the lateral assemblies. This material is 4” PVC seweddrain 
pipe, and it would be appropriate to have on hand several 4” PVC caps and couplings as 
a contingency plan. 
Sludge Recirculation Pumps have been removed for the tank repair. The lifting davit in 
the trash room is used to removeheplace these units. The pedestal bases are installed for 
both pumps and one lifting cable needs to be installed on one pump (the other exists). 
Alignment of the permeate pumps has not been completed. This is required prior to wet 
testing. 
Both pump systems with NaOCI, Citric Acid and heating system are complete. The new 
suction header and discharge terminations are also complete. 

Aerobic Tanks 

Zenon 

Soaking Tank Recirc 
System 

A priming assembly has been installed (3-way valve). During normal operation, the 



pumps will draw through the soaking cassette and return to the soak tank. To prime, 
move the ball tot he alternate position. This pibing is connected to vacuum pumps P-36 
A & B and will evacuate the air within the suction piping, pump and hoses. Once the air 
is removed, move the 3-way valve to the original position prior to energizing pump. 
In order to accommodate the depth of the soaking tank, PVC tees are to be installed on 
the Zenon cassette header at the top of the membranes. These PVC fittings, hoses and 
cam-lock fittings are on site. 
The Fournier press requires one 34’’ plastic line connection to the flocculator. This will 
require the supply of one %” FIPTEIPT PVC coupling. 
The flexible chute for cake to the lower floor has not been supplied, but will be required. 
1 x 6” A B S  cap and 1 x 4” ABS cap are required to close off floor can in the press room. 
A 1.5 yd3 self-tilting trash bin is on site. The intent is to have this placed under the 
Fournier chute. Once full, the bin gets moved under the hoist and lifted (lifting straps 
and eye-bolts are on-site but need to be installed). The truck is backed under the bin, and 
the bin lowered for transport to the disposal site. 

The generator has been fired, and has completed an ABT test. 
The full load trials of the generator have not been completed. 

Circulation to all unit heaters through the boilers has been completed. Both boilers have 
been fired. Not that the thermostats on the boilers have not been staggered, rather, it is a 
manual function to switch between the boilers (say, every 2 weeks) 
2 x 1/8” MIPT Maid 0’ Mist air release valves are required to replace leaking units on 
the boilers. 
Ventilation ducting was near complete for the air-handling unit. This unit has not been 
run. Two actuators fkom silent air are still owing. There is some shipping damage 
(noted via fluorescent orange paint). The damage should be repaired prior to 
commissioning of these units. 
Exhaust fan and ducting for the trash room has not been completed. An exhaust fan has 
yet to be ordered. 
Insulation for the 2” line to the air-handling unit is partially complete. 160 ft of 
insulation is required. 
There is one in-line circulating heating pump (Grundfos UPS 40-160 115V 60 Hz) that 
causes the circuit breaker to trip after approximately 30 seconds of operation. This pump 
needs to be replaced. This is a warranty item with Westburne Victoria. 

Cassette modifications 

Sludge 
Module 

Pressing 

Emergency Diesel A 24V-trickle battery charger is required. 
Generator 

W A C  

OfficeIWashroodLab 

Currently the main circulating pump is sufficient to maintain the appropriate circulation 
in the heating system. 

Office counter top and painting complete. Phone jack is energized. 
Baseboards are required (extruded plastic) - 65 ft  plus two molded comers. 
Washroom shower and sink are operational. Presently, the P-trap in the sink has been 
disconnected until the anoxic tanks are in operation (system drains to these tanks). The 
shower drain is temporarily connected to the outside. This will need to be disconnected 
PRIOR TO THE COMMISSIONING OF ANOXIC TANK #I. Once this tank is full, 
there will be no access to this temporary line. 
The potable water system is operational. In order to empty the tank, the low-level float 
was raised and tied. This float must be released for normal operation of the system. 
The interior lift station has been tested but is currently shut down. The 3” ABS transport 
line (located at eye level on the mezzanine deck above the boilers) has been 
disconnected. A 
FEMCO rubber coupling is there to allow for reconnection. 

A temporary shower drain runs through this line to the outside. 



A single float switch in the lift station will activate one pump only and start the trash 
augers (and the associated washwater solenoids - note that the backpulse tanks supply 
this water). 

Water fiom the hydrostatic test should be used to fill the recycle water system (this 
system is currently bypassed to allow one pump to run from a pressure switch indication) 
On completion of the set-to-work and wet testing, and commissioning this temporary 
wiring is to be reconnected to the PLC (this wiring has been labeled at the panel for 
reconnection to the terminal block) 

Final grading needs to be completed. General 

Set-to-WorWWet testing 

For hydrostatic testing, the lay-flat hose needs to be connected fiom the hydrant adjacent the Mariner Lodge to 
the newly installed AV. The downstream side of the piping will need to have the pig removed, which will allow 
water into the lift station. The temporary float switch will allow the pump and trash auger to energize. 

For wet testing, the effluent discharge upstream of the flow meter has been disconnected and turned 180 
degrees. A flange and an elbow allow for proper orientation of the flow back to the MBR. On completion of 
wet testing, this assembly needs to be returned to its original position. 

Seeding and Commissioning 

For seeding, the plan is to provide trucked sewage to the new lift station, feed the reactor in batches, aerate and 
operate in a similar fashion to an SBR until a viable biomass is obtained. Nitrifymg and BOD reduction 
organisms in a dried state are on-site to assist this process. Zenon has the responsibility for commissioning of 
the membrane and biological systems. 

Conclusion 

I trust the foregoing answers your specific questions in sufficient detail. Should you have any further questions, 
please feel free to contact me at your convenience. 

Sincerely, 

HILL, MURRAY & ASSOCIATES, INC. 

Tr 
President 



HWCWC Third Party Payables 

litem HM Amount CWC Amount Total Net of GST 

2,871.30 

3,047.64 

1,680.63 

142,275.48 

6,955.99 

5,l 28.53 

25,774.30 

1,316.87 

25,901.70 

1,742.10 

174.75 

39,608.07 

33.55 

545.1 8 

1,500.00 

280.00 

808.66 

2,833.19 

720.00 

6,743.47 

2,677.79 

10,762.93 

2,529.19 

2,767.50 

6,408.53 

lp Containers 

Agra 

Air Canada Cargo 

Baffin Building Systems 

Baffin Energy Systems 

Bartle & Gibsons 

Canadian Airlines 

Canadian 
Freightways 
Candrill Limited 

Columbia Fire & Safety 

Columbia Valve & Fitting 

Bradley Air Services 

Eastern Arctic TV 

Emco Ltd 

F&Y Engineering Concepts 

F3 Consultants 

Factotum Steel 

Hansen Trucking 

Inmate welfare fund 

Millenium 

Municipality of lqaluit 

Northwest Power 

Norwest Tel 

Norwheels Enterprises 

OMM 

Quigg Construction 

3,072.29 

3,260.97 

1,798.27 

152,234.76 

7,442.91 

5,487.53 

27,578.50 

1,409.05 

27,714.82 

1,864.05 

- 

41,565.1 3 

35.90 

583.34 

1,605.00 

865.27 

3,031.51 

770.40 

7,215.51 

2,865.23 

11,516.33 

2,706.23 

2,961.23 

6,857.1 3 

290.81 3.90 

3,072.29 

3,260.97 

1,798.27 

152,234.76 

7,442.91 

5,487.53 

27,578.50 

1,409.05 

27,714.82 

1,864.05 

186.98 

42,380.63 

35.90 

583.34 

1,605.00 

299.60 

865.27 

3,031 SI 

770.40 

7,215.51 

2,865.23 

11,516.33 

2,706.23 

2,961.23 

6,857.1 3 

290.81 3.90 



Item HM Amount CWC Amount Total Net of GST 
Receiver General 

10,272.05 - 10,272.05 9,600.05 
Silent Aire Mfg Inc 

Uqsuq Corporation 

Western Engineering 

18,832.00 18,832.00 17,600.00 

4,202.73 4,202.73 3,927.79 

2,969.35 2,969.35 2,775.09 



HILL 
M U R R A Y  

VIA FACSIMILE: 867-979-4874 

10 Oct 2000 

E N G I N E E R I N G  
W A T E R  

S O L U T I O N S  

Glenn Earle 
Baffin Building Systems 
P.O. Box 699, 
Iqaluit, NU, XOA 080 

RE: Iqaluit Water Reclamation Facility 

Dear Sir: 

Further to a letter received from the Brown Beattle O’Donovan the legal council for the 
Municipality of Iqaluit, the following will outline the situation with respect to 
outstanding payables of Hill Murray & Associates Inc. (HM) or Canadian Wastewater 
Corporation (CWC). 

As you are aware, the tank walls as constructed in Iqaluit in respect of the wastewater 
treatment facility leaked as a direct result of the materials and workmanship as supplied 
through our sub-contractor Quigg Construction Ltd, and their engineer Western 
Engineering Ltd. This sub-contract was bonded with the Guarantee Company to CWC 
and the Municipality of Iqaluit directly under a dual obligee rider. It is the intention of 
the Municipality to begin the fix of these tanks on their own with their own engineers if 
necessary to bring the project to closure. 

There is currently $570,000 left owing in the CWC contract with the Municipality of 
Iqaluit, and in January there was enough money to finish the project and make all of our 
sub-contractors whole. Through the passage of the last 10 months, Hill Murray has kept 
this project alive and funded the legal and direct costs to keep this project from 
collapsing. This has cost in excess of $250,000 and it is expected that the various pieces 
of litigation which are now likely required to ensure that all parties uphold their 
commitment, will cost a further $50,000 to $100,000. Hill Murray is no longer prepared 
to front all of these costs. 

It is further likely, judging from the actions and correspondence received from the 
Guarantee Company that they in fact will need to be sued to ensure all parties are paid. 

If the Municipality chooses to pay for the fixes which are now underway from monies 
held back in CWC’s contract, then it is clear that none of the sub-contractors will be paid 
anything more on this contract. 

Each sub-contractor should note that there is an L&M bond attached to the Quigg bond 
to CWC and the Municipality. It is strongly recommended that each sub-contractor of 
Quigg’s make an immediate claim on that bond in the form of a statement of claim to 
preserve any rights which they may have. 

\\Gwr-sbs\Users\Trevor.hill\AWRA ServerVlill MurrayVlill MurrayUqaluit\Creditors letter 10 Oct 2000.doc 



Suite 201 
1962 Canso Road 

Sidney 
British Columbia 

Canada 
V8L 5V5 

Telephone: 

Facsimile: 
250-655-8953 

250-655-8954 

Email: 
Trevor@. hillmurrav.com 

Website: 
www. hillmurray.com 

Hill Murray will continue to fund this situation if the sub-contractors can agree to the 
following: 

Provided that the fix that the Municipality has now embarked upon proves to be 
satisfactory, in that the tanks hold water, Hill Murray will complete the contract 
and commission the facility. We will require approximately $100,000 to do this 
and continue to continue paying legal bills in pursuit of the bond and other 
remedies in law. We will seek an agreement from the Municipality to pay from 
the monies left in the project funds, all sub-contractors to a level of 25% 
immediately and to pay the $1 00,000 from above and all legal bills to date. We 
intend on allocating monies earmarked for Quigg toward sub-contractor 
resolution and our delay claim. 

When CWC is successful in realizing on the bond call (which is in process), and on any 
other suits, then unsecured sub-contractors will be paid on a pro-rata basis. 

Without the cooperation of the sub-contractors and the bonding company in the 
completion of this contract, this plant will not be completed, or if it is completed, the 
sub-contractors are likely to receive nothing. We are seeking a cooperative front such 
that we may complete the project and make as many sub-contractors whole as possible. 

Please call me as soon as possible to discuss the next steps (250) 655-8953 - ext 212 

I have attached an accounting of the project to completion for review. 

Sincerely, 

HILL MURRAY & ASSOCIATES INC. 

Trevor T. Hill P.Eng 
President 

cc: Bill Hopkins via facsimile (604) 687-0043 

\\Gwr-sbs\Users\Trevor.hill\AWRA ServerUiill MurrayMill MurrayUqaluit\Creditors letter 10 Oct 2000.doc 
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H I L L  

250-655-8954 I 0 Email: 

M U R R A Y  

e 
E N G l N E E R l N G  

W A T E R  
S O L U T I O N S  

3 August 2001 

Matthew Hough 
Municipality of Iqaluit 
P.O. Box 460 
Iqaluit, Nunavut XOA OH0 

RE: Your Letter 27 July 2001 

Dear Matthew: 

Thank you for the reference letter. We recommend that you accept the bonding 
company’s offer of a lump sum cash payment of $550,000 and hereby give you 
our agreement to this settlement, though we have no knowledge as to what the 
fixed which presumably have been performed actually cost and what they 
ultimately entailed. 

We trust that none of the impressed trust monies which remain outstanding to Hill 
Murray have been put toward this work and irrevocably direct the Town to pay the 
many sub-contractors who are still owed money on this project either at full value 
or pro-rata based on the’ following outstanding payables. 

Further, we understand that ZENON remains willing to perform the 
commissioning work on this facility under their pre-paid contract, and recornend 
that the Town pursue this if they have not done so already. 

Sincerely, 

HILL MURRAY & ASSOCIATES INC 
/ 

Suite 201 
1962 Canso Road 

Sidney 
British Columbia 

Canada 
V8L 5V5 

Telephone: 

Facsimile: 
250-655-8953 

Trevor@hillmurrav.com 
Website: 

www. hillmurray.com 

\\Gwr-sbs\Users\Trevor.hillMWRA ServerWill MurrayWill MurrayUqaluitWough letter 3 Aug 2001 .doc 
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SECTION 1.0 
EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

This rcport has been prepared to provide a comptehcnsive assessment of the existing operational 
status and physical condition the City of Iqaluit’s newly constmcted Sewer Treatment Plant. This 
rcport also includes appropriate rccommendations to bring the idlc plant online taking into 
consideration a numbcr of critical cconomic, environmental, engineering design and construction 
issues that can be associated with thc overall plant development and operation. 

Specific c1,ernents of &e report include: 

A written evaluation of the overall physical condition of f i e  cxisting STP with a focus on 
building codc deficiencies, the layout and performance of electrical and mcchanical equipment 
according to established desigdperformance requkements, and various deficiencies that can bc 
associatcd with the overall integrity of the plant’s architectural and structural design. 

AI accounting of all. electrical, instrumentation, mechanical, structural, and architectural 
equipment or feahrcs found within the existing plant versus equipment and features sbown on 
thc facility design documents. 

Presemation of recommendations to rcplace, or modify, electrical, instrumentation, mecln.anica1, 
and structural elements of the cxisting facility expected to create sevae operational problems 
during the plant’s commissioning and operation over an cxten,ded period of time. These 
problems are generally associated. with plant hydraulic capacity; limited process efficiency; 
overall durability against cxtremc cold weather conditions and a corrosive plant environment; 
ability of plant personnel to opmate and maintain a co.mplex and highly automatcd facility in a 
safe, ei%ci.ent, and practical. mmnex; and vkous considerations applied to plant operationaI 
costs. 

An cvalaation of thc general p U t y  o f  all design and vcnder installation documents against 
accepted standards for good engineering pracdcc as applicd to the oven11 wastewater treatment 
industry. 

An evaluation of the plant’s overall capability to meet minimal treatment cxpectations including 
recomcndations to implement optional schemes to increasc the existing plant’s hydraulic and 
process capacity. 

Tbe prescntation of cosa to complete the existing plant’s constntction in accordance with 
existing building codes, operational expectations, and fulfillment of contractual trealmaat 
requirements. 

The prescntation of costs to modify, or expand, existkg plant facilities and equipment necessary 
to implemcnt less complex (and morc stable) process options. These options are developed with 
the goal of providing for an immediate increase in plant byclrauh and treatment capacity, while 
Final Rcport Page 1 ofC2 rev 1211 7/2003 
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at the samc time, reducing additional plant cooskuction and extended operation and maintenance 
costs to the lowest amount possible. 

1.2 RACKGOUPID 

The consulting firm of Hill, Murray & Associatcs (HMA) was selected by the CiQ of IqaIuit in 
mid 1998 to complcte all design documents and manage thc construction of thc City’s existing 
STP. HMA completcd the plant’s design aDd began thc construction pbase of the project by mid 
1999. Within a few months of initiating the plant’s construction, significant problems began to 
arise concerning the placement of concrete within major structural and process basin walls. As 
discovercd during an inspection of ongoing plant comtntction, it was noted that the contractor’s 
use of a concrcte-wall forming technique, or methodology, (described as Octaform) resultcd in 
significant honeycombing of placcd concrete and the misalignment of structural stecl. To 
effectively deal with the problem, the City suspended all construction activities and solicited the 
services of CFT2M Gore & Storrie Limited (CGSL) to complete the necessary structural 
investigations and make recommendations as appropriate. h accordance with thhe stated 
diedivc, CGSL recommended that shotcrete bc applied to all honey-combed wall sections. 

Although the sbotcretc recommendation was completcd per CGSL’s specifications, all 
construction on the treatment plant has stopped with the initial contractor and design cngber  
effectively abandoned the project. During the iuspcction of the concrcte walls, the City became 
,pwm of other, and more significant, problems witb the plant’s overall design and construction. 
These issucs are addressed in this report including various discussions a b e d  at providing 
recommendations and related costs to bring thc existing plant into service within a reasonable 
period of time. 

1.3 SCORE OF STUDY 

The rccommcndations and costs presented berein reflect improvements and modifications to &e 
existing plant in full conformance with appropriate construction and building codes. The 
indicated improvemenls and modifications are also recommended to provide for the most 
feasiblc tceatmcnt of thc Citsy”s domestic sanitary sewage in ~ h l l  conformance with cstablished, 
and mutually acknowledged, effluent discharge standards. 

During January of 2002 the existing treatmcnt plant was inspccted by a team of process, 
mechanical, elcctrical, and structural engineers employed by Earth Tech (Canada) Iuc. The 
inspcction included a complete audit of all cxisting rncchanical cquipment, clectrical distribution 
equipment and control systcms, process and facility support piping, ovcrall building 
superstructure, miscellaneous process systems and equipment, and the overall. plant layout to 
assess issues relating to the long term operation and maintcnmce of h c  entire facility. 

Earth Tech’s on-site inspection generally confirms that the existing plant i s  inopmble With a 
numbcr of safcty issues that need to be resolved before any attmpt i s  made to finish the plant’s 
construction in accordance with HMA’s initial design The cxisting plant is roughly 60 to 70 
percent completc in tenns of remaining cffort and costs to make design and construction changes 
necessary to meet minimal building code standards and acccptable levels of engineering practice. 
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The original. design and actual facility construction was eval,uated against various building codes 
and design standards normally applied to thc design, con.stmctio.n, and operation of wastewater 
treatment facilities. These codes and, standards include the Canadian Electrical Code (CEC), 
National Building Code-1 995 (NBC), National Firc Protection Association Standard for Fire 
Protection within Wastewater Treatment and Collection Facilities-1.995 Edition (MFPA 820), 
American Concrete Institutc Standard for Hydraulic Stmctures (ACI 350), WBC Industrid, 
Hcalth and Safcty Standards, and Canadian Plumbing Code (NPC). 

1.4 FINDINGS 

Although the plant is inoperable and in need of significant modifications and improvements, the 
structural and architectural elements of the facility arc nearly 100 percent complete and in 
general confomancc with the various building codes cited above. Remaining structural and 
architectural issues includc: 

The floor a% the electrical room was constructed with shallow (38 mm as opposed to thc 
specified 75 mm) rib decking resulting in cxcessivc sagging of the finished deck. The obvious 
aesthetic problem notwithstanding, the sagging deck is stmcturally sound but will create 
localized drainage problems durlng extended plant operations. 

Questjonable fire rating of thc building’s roof, exterior walls, and various doors separating more 
fire and explosion prone areas o f  the plant. 

Consideration should be given to constructing more substantial walls to better confinc or manage 
potential fires and explosions within the influent screening and anoxic mixing area of the 
ovcrall plant 

a 
rvliscellaxleous improvements include better plant ventilation effcctively rcducing conosion 
potential for all. gdvanked structural steel found inside the existing building, replace damaged 
insulation and backfill around concrete footings wcTe necessary, and provide f i r  the installation 
of all braciug shown for attachment to existing roof purlin flanges according to the original 
building dcsign. 

Vie floor of all reinforccd concrete process tanks should be refinished and sloped to provide for 
better drainagc during inspection and maintenance. 

The existing plant’s substantial, and most critical, code violations and e n g i n e h g  problems are 
primarily associated with the specifying, construction, inslallation, and projected operation o f  
mechanical and electrical systrsms. Most of the code and engineering issues involve the 
installation and opcratian of electrical cquipment in high hazard (arc and explosion) rated areas 
of the plant and the genmal lack o f  capacity and effectiveness for the HVAC system. Specific 
issues include: 

Limited capacity with the cxisting electrical power distribution system (estimated full load 
demand at 386 amps with the existing systm rated at 400 amps). 
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Standby gencrator rated at slightly more than half of the stated plant full load capacity and will 
~equjlrc the implementation of a power load control schcme to effectively come online during a 
plant-wide power outage. Additional issues include: the gencrator is expected to operate without 
a battery charger, the generator room has poor ventilation allowing €or the outside migration of 
combustion air, the actual generator performance is wnkuowxl because the overall unit has never 
been tcsted to full load. 

Numerous inconsistencies between electrical design schematics ( H M A ’ s  design and major 
vendor wiring diagrams) md the actual. installation and wiring of motor control cmtres (MCCs), 
related switch gear, miscellaneous control panels, plant lighting, HVAC controls, etc. 

Most of thc electrical motors and related switchgear are not ratcd for duty within high hazard 
areas of the plant and have been installcd in violation of the CEC- 

Fire alarms not found in critical p1,ant locations subject to the ignition of combustible air fiom 
volatilizcd of cornbustiblc influent contamhanls. 

No electrical utility mdcr found within thc existing plant. 

Thc existing PLC system is incomplete due to a. missing scco1i.d proccssor module and access to 
documentation stating the hc t ion  and puposc of the overdl systm. 

Switch gear and ai?aching powm cablcs are place on a recessed pad within B e  lowcr plmt 
electrical and blower room creating an operational hazaxd in thc event adjacent floor drains fail 
to adequately remove drainage horn surrounding and upper floors ofthe plant. 

Electrical powcr and control cablcs should be separated fiom instrumentation, control and 
monitoring cablcdwires. 

It appears that the plant was designed to be highly automatcd which may result in a number of 
operational. problms given the plant’s remote location and accessibility to personnel with the 
training and technical skills to deal with, periodic malhctions and/or adjustments to the 
overriding control system software, processor modules, logic and control panels, procass 
monitoring sensors, ctc. 

The ovcrall arrangeplent, or layout, of plmt piping and cquipment has resultcd in a nmnber of 
situations wlzcre it would be extrcrnely difficult, if not impossible, for City personnel to operate 
and maintain the plant’s electrical and mechanical equipment. 
Thc project plans and specification provide little, or in some cases, no information regarding thhe 
perfomance, operation, and control of the process mechanical equipment and HVAC system. 
As a result, the performance and operationai characteristics of the ovcrall, treatment process and 
support equipment cannot be assessed with any lwel of confidence. It i s  uncertain if the plant 
can be adequately heated during extendcd winter operations or provide for propa air circulation 
in arcas of the pl.ant subjcct to contaminated and combustible air flow. Additionally, the existing 
systm has no redundant heating pumps creating the possibility of periodic plant shutdowns duc 
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to thc lack of llcated air circulation, within the plant during freezing conditions winter weather 
conditions, 

Mechanical equ.ipment shown on W ' s  design but not found in the existi.ng plmt includes an 
exhaust fan and hood at the auger screening room, miscellaneous outside air i,ntake lower and 
hoods, blower and ventilation room conkoh, hsating pipe insul,ation, a domestic water storage 
tank, and an opcrational. boiler heating circulator. 

An adequatc fire and air seal nccds to be constructed to enclose the existing coarsc screening 
room from the remainder of the plant. The recom,mendcd enclosure would mitigate the potential, 
for the spread ofa major fire or explosion in adjacent plant areas. 

The cost to implement the structural, archikctural, mechanical., and slectcical mndifications cited 
above and as further documented in the rmai.ning sections of this report is estirnatcd at slightly 
ovcr $820,000. An itemizcd breakdown of the stated construction cost is given in Scction 3.7 of .. 41 
the report. 

.y +F,' In the event the City of Tqaluit elects to finish the construction of  the existing STP according to .T*" 

HMA's existing design, the coxnpIeted plant will be faced with immediate capacity and process." " 

e&.mated 
gruwtb. rate o f  3.4 percent and an average per capita indoor water demand. at p, , , lbcd,  the 
current avcrage day domestic wastewater flow rate can bc determined a&,2?100 

issues rcgarding €uture growth and related increase in domestic sewage flows. The rnost5,dnt 
i4  

.$s, y 
pL 

population count in 1996 put the City's population base at 4,220. Considaing 

estimated 2002 population base of aring the current estimatd w&wat&k &w 
rate with the stated plant it becomes apparent that the newly 
constructed plant wiIl be average day flow rates or h t u r e  
incrcases in wastewater to the existing sea outfall. Thi.s 

5 4 ,  
0 &ay for e-::!.. 

type of plant operation will result in rqcated &J.ations to the established water quality 
agrement with tb,e Nunavut Watcr Board. 

1.5 RECOMMENDATIONS 
1 

To address thc expectcd plant capacity problem, thc City can pursue a number of options to 
increase thc current plant's hydraulic capacity while, at thc same timc, making the plant less 
complex io operate by modifying the current process schemc. Viable options to hcrease plant 
capacity and improve on the design process schcme may include a conversion to primary 
treatment only, convmtional activated sludge process with secondary clarification, now 
conventional activated sludge process with limited filtration, or a conversion to a sequence batch 
rcactor schcmc. 

AAer an evaluation of effluent quality standards, long range economic impacts, and general 
issucs concerning proccss reliability and complexity of  plant operations, the conventional 
activated sIudge process appears lo be the best option to imgIement at the Iqaluit STP. 

Primary treatment is the lcast expcnsive option ta pursue in terms o f  initial constnlction costs 
and long range operation and maintenance costs. However', the resulting effluent quality would 
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only be marginally improved over the existing iagoon. system. As a result, tzle Nunavut Wa.tel: 
Qua1,ity Board would have to rclax thci.r estab1,ished effluent standards for the plant's sea outfall. 

A. non-coiiventi.ona1 activated sludge plant wou1.d require the use a% filtration media in lieu of 
con.ventiona1 secondary clarifiers for sludge removal. Although the non.-convdional activated 
slu,dge option would be easier (in tams of time to make necessary pl.ant modifications) to 
implment, tb,e ovmall process requires slightly more labour and related operational costs a.s 
compa-red with a conventional activated sludge plant. The additi.ona1 costs can be associ.ated with 
the ongoing, or day-today, operation and mainintenanca of the fil.tration media equipment and/or 
system. 

A scquencing batch reactor process is a viable option to expand the hydraulic capacity of. the 
existing plant to whatever level i s  dictated by appropxkte population growth projections. 
H O W C V ~  operation of a batch rea.ctor plant requires continuous monitoring of a number o f  
paramcters effecting effluent quality. The monitored data and information is -her used to 
,make repeated cbangcs, or modifica~ons, to the ongoi.mg process or operation of thc p1,ad's 
biorcactors. The operation ofthe plant would require more labour and staff with considerable 
technical training to monitor and interpret critical biochemical data and make appropriate 
changes in the overall plant operati,on. A facility operator with tlre lcvd of training to managc 
the daily opera,~on.s of a sequencing batch reactor p1,ant may be dificdt for the City to employ 
over as. extended period of  time. In the eveat the City cannot employ 5 skilled plant operator, it 
would be very difficult, if not impossible, for untrainad staff to operatc the plant with any level 
ofe.ficicncy in terms of consistently producing acceptable emucnt water quality. 

Tb.c convmsion to a conventional a.ctivated sludge plant i s  ,recornmeanded at lqaluil: primarily 
because of i t s  relative simplicity of operation and proven process reliability. The convasim will 
require the installation of aerators witRi,n the cxisting anoxic basins and the construction of new 
secondary clarifiers outside the existing plant building, As shtcd, the conversion is simple and 
straightforward as compared with other options providing an acceptable level of treatment. The 
overall process is primarily based on, steady-state flow and does not require continuous effluent 
monitoring or process adjustments. Plant maintenance i s  less damnding given that filters andlor 
media are not required for sludge rcmoval. 

Zmplcmentation of the full secondary treatment 0ption.s presented above are expected to have a 
range in constmction costs from $4.01 to $ 8.61 million depending on the fina1 plant hydraulic 
capacity and level of  treatment. In consideration that the City has expressed au intcrcst in 
bringing the existing plant online over an extended period of time, a recommendation. will bc 
made to pursue a phased completion of the existing trcatment facility basc on. a number of 
assumptions regarding projected population growth m d  per capita indoor water u.se. 
When completed according to the original design, the existing plant process scheme is said to 
all.ow for an average day hydradie capacity of 1.8 MVd and produce cffluent mcetiiig watcr 
quality stan.&ds established by the Nunavut Wata Board of 10.0 mglX BODs and 10.0 mg/X 
TSS. ETC's assessm.ent of the existing facility indi.cates that the existing biorcactors can be 
converted to aera.tion basins with air distribution p@ng and aeration equipment typically wssd in 
a conventionai secondary activated sludgc plant. However, the average day hydraulic capacity 
would be 1.6 Ml/d which is slightly less than the stated capcity for the cxistiiig plant design, 
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The slight reduction in capacity i s  due to a limited Slud.ge Retention Time (SRT) in the 
converted aeration basins, Once the exkting bioreactors are converted to aeration basins, 
secondary clarifiers can bc constructed outside the existing plant to complete the overall plant 
convmion to conventional. fill1 secondary treatment. AIthough the conversion will providc the 
City with a stable secondary treatment facility, tb.e hydraulic capacity will only accommodate an 
estimated population base of 4,000 full time residences; which i s  substantially I.ess than the 
current estimated popdation base of 5,100 full time residences. 

'X31.e estimate of serviceable population is based on ~c assumption of 400 litres pm capita per day 
of indoor culinary water use. This level of domestic water dcmand was evaluated as a reasonable 
planning number f?om the City's recmt master plan ofthe water treatment. The master plan was 
completed by ETC during March of 2002. 

To provide wastewater treatment capability for the City's currim$ population ba.se and allow for 
some lcvel of future growth, it i s  recommended that tha City pursue a phased expansion of the 
existing treatment plant. Phase 1 would include the cowersion of the existing bioreactors to 
aeration basins as described above. Thc conversion would be done in conjunction with all other 
modificati.om to bring the entire plant up to code in t e r n  of the structural, mechanical, 
eIectrical, and instrummtation deficiencies stated in this report. The estimated cost to complete 
Phase 1 is $1 .Ol million including the installation of a small centrifuge to facilitate the land 
disposal of secondary sludge per recommenQtions made in the attached report (reference 
Section 3.7) 

Phasc 2 wou.ld includc the design and constniction of a 12.0 metre secondary clarifier to match 
the hydraulic capacity of the aeration basins completed in Phase 1. The compi.etion of the 
secondary clarifiers will provide for a filly functional (all bask treatment elements in placc) 
secondary treatment plant capable of treating 1, .6 MVd o f  averagc daily influent flow wi.th a peak 
day flow factor of between 2.0 and 3.0. The cost of the clasificr is estimated at $3.0 million 
iaclading rcmovablc covers to eliminate freezing during the whter months of operation. 

Phase 3 would.' in,clude the design and construction of additional. aeration basins with the 
hydraulic capacity of the converted bioreactors completed in Phase 1. The cost o f  the addJtionzl1 
aeration basins is estimated at $1.60 million. 

Phase 4 would include thhc design and construction o f h c  final 12.0 metre secondary clarifier 
resulting in a final plant average day flow capacity of 3.2 MVd. The statcd capacity would 
scrvice an estimated 8,000 residcnces before more expansion is warranted. By making a number 
of simpli@ing assumptions i t  can be shown that t h  Phase 4 plant would provide adequatc 
wnstewatcr treatmcnt at Iqaluit until h c  planning year of 2013. Thesc assumptions includc a 
current (2002) population. base of 5,100 residenccs, a projectcd population, growth rate of 3.7 
pcrcent per year, 'm average pcr capita indoor water demand of 400 lpcd, all constructi,on for 
Phasc 1, complctcd by the end of 2003 with each subsequent Phasc completed in a 12.0 month 
period of time ending in 2006. 

Tlie rccornmendcd phased construction approach would cost a total of $8.61 million, (sum total 
of all costs as presented above with no present worth adjustment utilizing an acccptable discount 
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I rate). The plant could be completed within n reasonable period, o f  t ime and provide a lcvel of 
wastewater treatment in 1311 conformity with established efflucnt watcr quality standards. Thc 
completion of thc plant by the planning year of 2006 would allow for an additional 6 to 7 yeus 
of additional time to better assess pix capita indoor water demand, raw sewage contaminant 
lwcls, population growth projections, and all other lesser parameters to accurately d e b e  the 
need for additional cxpansion to thhe treatmmt facility. 
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DOCUMENT REVIEW 

2.1 DESIGN/PERFORMANCE 

2.1.1, Civil 

Thc civil engineering aspects of a treatment plmt’s construction typically includes the drainage, 
grading, and possible surfacing of parking lots and access roads to various, and surrounding, 
treatment facilities and related operation and mahtenancc buildings. The civil engineering 
design also includes potable water service to thc overall plant sitc for both indoor and outdoor 
uses. 

The Hill Murray & Associates design of the ‘Iqaluit sewage treatment plant does not provide 
detailed drawings or specifications for the stated civil-site improvements. Additionally, an on- 
sitc audit and inspection indicates that the arca immediately wounding the plant has not bcm 
paved. The area has been improved to sornc cxtent by the placement of gravel typical of most 
sites in Iqatuit, to accommodate periodic parking for City maintenance personnel and/or 
miscellaneous visitors to the plant. 

Potable water for the plant is provided by truck service. Thc gmvity sanitary sewer enters tbc lift 
station adjacent to the treatment plant building. Drawing D-0199-002 is a 5ite plan that 
indicates a general alipncnt (in plan) for both an existing 300 rnm sewer and a proposed 300 
mm S ~ W C T  outfall. The drawing shows a general sewer alignment that is not tied to any cxisting 
horizontal survey control. As a rcsult, it would be difficult, pmhaps impossible, to locate 
existing sewer lines without probing (temporary trcnch excavations across an assumed pipe 
alignment). 

2.1.2 StrucluraVArchPtectural 

The design drawings for the building (excluding eleckicaf. and mcchanical) are by and large 
complete and profcssionally prepared in CAD format. Tbere are thirty-Uvcc (33) structural 
drawings and nine (9) architectural drawings, plus two (2) formwork drawings that show typical 
details for the somewhat contentious concrcte wall forming (Octaform) systcrn. 

Comments with respect to tank dcsign and constmction. are included bclow only for 
compl&ness. A rcport prepared by CH2M Gore and Storrie in April 2000 discusscs this aspect 
of the project in detail. 

Structural Design 

In somc cases, the level of structural detail is bcyond what would normally be included in a 
tender package, probably because many of the details are for apparent shop use. For example, 
steel dctaits include conncction and weld details that arc often left to the fabricator. It is 
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recommended that tlie design files be obtained from &,e ori@n.al designers fox use in any future 
renovation work. 

In general, structural, design perfom.mcc h.as been met, based on the fact that th,e drawbngs arc 
well detailed and thc structures are substantially complete (indicating that the contractor was able 
to build what was detailed). The spccified 75 mm Q deck was substibted with a 38 mm deck, 
which created concrete floor deflecti.ons during the pour. Howcver, this i,s not a design issue 
(discussed. h, Section 3.3 as a vaiance from contract documents). 

A detailed design check was not perfomed during this review; howevm, the structural member 
sizes seem to be appropriate far the expected vertical loads, and there appears to be significant 
redundancy in the lateral load carrying elements. 

Architectural Design 

Architcctuml clcsign and details are also adequatcly treatcd, to a lesser extent than structural. 
However, this is nomal for an industrial facility. In some cases, it is apparcnt that the 
architectural layout followed the process layout, because some of the usable spacc is 
compromised by problematic access xoubs. For cxmple, the mczmnine above the 
officelwashroom is accessible only via cat ladder, due to the fact that any other type of stair 
would interfere with internal access on the uppm floor. There may be n way to incorporate a 
spiral stair, which would at least allow a user to carry objects to the mezzanine Ievcl. 

Architectura.1 design pcrhmance bas been met with the drawhgs and details provided, and &,e 
code analysis discussed below. 

2.1.3 Process 

A number of documents have bcm both rcfmenced and generated to design a d  construct b e  
sewage treatmcnt plant. The documents relating to the development of the treatment process are 
reviewed and assessed in this scction of ahc report. 
Documents Reviewcd 
The following documents have bem reviewcd for contcnt and level of detail. related to the 
proccss systems within the Iqaluit Sewage Treatment Plant. The abbreviated form of the 
document name i s  shown in (brackets). This document abbreviation is vscd thxoughout the 
subsequent text. 
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0 
Document Abbreviated Prepared by 

IKFQ-1/2 1 /98 
Name 

RFQ - Requirements -January 21,1998 

Response to Regvest JOT Qualifications mad 
Proposals for Sewage Treatment Option far 
the Ciiy o f  Iqaluit-March 18, 1998 

Revised Proposal for a Fully Integrated HMAP-6/12/98 Hill Murrsy and Associates 
Swage Treatmest Facility for the City of 
Iqaluir-.Juune 12, 1998 

Desigrt-DuiM Stzjwlated Price Contract for the 
Cify of Iqaluit Water Reclamation Facility&& 
22, I999 

City of Iqaluit 

Hill Murray nnd Associates 
March 19, 1998 

HMhP-3/18/98 

Sum 12, 1998 

DBSPC-7/22/99 Hill Murray and Associates 
July 22,2999 

Project Process Drawings included in the 
Contract: Process Drawings MOO], - MOO4 
MOOl : Xnfluent Tank Fabrication dwg. 
MOO2 and M003: Auger Tank Fabrication 
dwg. Fournier Industries Inc. 
M004: Fournier Press Layout dwg. 

Documents Not Included In The Contract But Reviewed During The Site Visit 

Construction Drawings: D-0199- MOOl to D- 

Mol3 

Hill Murray and Associates 

Hill Murray and Associates 

e 
0199- MOO3 and D-0199- Mol0 to D-0199- 

Process md Instrumentation Dravvings 
(R&Ds) and 3.wtdlation Drawings: 

Operation and Maintenmce Literature 

Zenon Environmental Sys~crns 
Inc. 
Fournier Industries Inc. 
Sanitairc 

Zmon Environmental Systems 
Inc. 
Fournier Industries he. 

Iqaluit Request for Quali,fications Rcquirements 

The origi.nd IRFQ-1/21./98 provides the outline of the ba.sis for design for the sewage treatment 
plant. Key elements are hhe desi,gn flows and loads, as clcscribed in the following paragraph. 

The population in 1996 WDS 4,220 pcople, The twcaty year projected population to the yeax 
2017 was 8,500 people. Tbe IRFQ-1/21/98 stipulatcs that an average daily flow of 400 liter per 
capita p a  day (Lcd) should be used for the design. The 1996 avcragc daily flow and the 
projectcd 20-year avcrage daily flow are 1,688 mUday and 3,400 rn3/day, rcspectivcly. 
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The design parameters for thc raw wastewater characteristics and design maximum averagc 
effluent concentration based on the future treatmmt requhments arc psesentcd in the following 
table: 

Parameter Raw Wastewater Max. Average Eftluent 

Characteristics Concentration 

Ave. Daily Flow, Design Year 201 7 3,400 m3/day N/A 

BOD5 220 m$L 80 mgL 

TSS 
Feacd Co3i,form 

220 mgiL 70 mgL 
9,000,000 FCU/IOO mL 100,000 CFUI I00 mL 

Gto9 

No visible sheen 
PH 
Oil and Grease 

Hill Murray Proposal Submissions and Contract Documents 

Hill Murray submitted a Rcsponse to the Request for Qualifications and Proposals for thc 
Sewage Treatment Options on March 19, 1998 and a revised proposal on June 12, 1998. A 
Design -Build Stipulated Price Contract for tbe City of Iqahit Water Reclamation Facility was 
signed July 22, 1999 between the City of Iqaluit (the Owner) and Hill Murray. Dcsip 
parameters identified by the Owner in Amex F of thc Contract are presentcd in the following 
table dong with effluent critcn’a stipulated by thc Nunawt Water Board, as prsscnted in 
Appendix I of the Contract. 

Raw Wnstewater Mkll Murray & 
Characteristics Asgoc. Conc. Stipulated by Conc. Stipulated by 

Effluent Appendix F of the in Appendix 1 of the 

Max, Average Efflucat Max. Average Efflucnt 

Psramrtcr Appendix F Guaranteed City of Tqaluit In Nunawt Water Board 

Concentration Contract Contract 
Dcsign Flow (‘1 1,800 rn’/day 
(2) 

Alkalinity 2; I00 m g n  
Temperatme 2 10°C 

Feacal Coliform S 1,000 MPN/ S I,OOOCFU/ lO(1m.L S 10,000 CFU A00 
100 mL a [ 3 ’  

Complcte 
nitritrifrcation of 
ammonia 

Notes: 
(1) The Contract documents indicatc that the piping i s  sized for 2,500 &/day 
(2) Appendix F requircs that the trcatment plant bc expandablc to 3,500 m?’/day with the addition 
of tankage, equipment, and extension ofthe building. 
(3) Effluent criteria based on 150 - 600 Icd. 

Final Report Page I2 of 62 tcv 1 2/17/2003 



AZ CORPCOMM 

report. 

Hill Murray's proposcd process train to 
and tanks: 
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meet effluent criteria includcd the following equipment 

Section 2.0 Document Review 
I 

train. 

I 
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bllowing paragraphs. 

Scction 2.0 Document Rcvkw 

lediately discharging to the influmt tank located in thc 
l tlmugh one of tvvo channels through coarsc screens 
,gers rcrnove debris from thc face of the screens and 

Process Description 

The proposed process is dcscribed in the 

Wastewater flows enter the plant by irn 
screening room. Wastewater then floc 
witb more openings. Inclined screw 5 

convey it through a compaction zone to 
provided. Screened influent di scliarges 
tank. Two mixers in each anoxic tank I 
adivatcd sludge from thc aeration tam 
wastewater. Hatches arc provided for 
length o f  the anoxic tanks, thus cradling 
i s  providcd below tbe hatches in the c 
tank to cmpty the tank. 

Mixed liquor flows from the anoxic tan 
each acration tank. At thc end of each t 
Two membrane cassette cleaning tanks 
The pumping and piping system, hclu 
floor of the building. The main floor 
room, the officc and the washroom. 

The main, floor sludge dewatering roon 
system, and the wood chip bin used to ii 

The membrane cassette cleaning tanlcs 

The blower room, the generator room, 
ground level. 

Hild Murray proposed to provided prc 
required basis in the March 19, 1998 P 
in 'thc revised proposal dated June 1 
documents. HilJ, Murray estimated th 
sludge would be wasted. daily fiom tl 
reduced using the filter press. Accor 
requkcd for sludge dewatering. .It ws 
requircd on an annual basis for the dud 

Contract documcnts indicatc that the 
whereas the tankage has becn. designed 

Final Report 

s to the acrations tanks. Aera~on grids are provided in 
k, ZENON membranes cassettcs are provided. 
'e provided. 
ing two backwosbi,n.g tanks, are provided on the main 
Is0 includes the electrical room, the sludge dewatering 

includes the Fournier rotary pTess, the polymer addition 
mduce wood cbips into thc sludge dewatering process. 

tend to an intermediate floor. 

nd the dewatered sludge collection room are situated at 

ess equipment for 2000 m3/day, expandable on aa. as 
>posal. The design flow was decreased to 1668 m3/day 
,1998 and incrcascd to 1800 nn"/day in thc contract 
t at a design flow rate of 1300 m3/day, 40 m3/day o f  
I secondary treatment systcm. This volume would bc 
ing to Hill Murray, two to t h e e  man-hours would bc 
also estimated h a t  16 tons o f  wood pellcts would be 

z dcwatering process. 

tiphg is sized to bandle a flow rate of 2500 m3/day 
>r a build out capacity of 3400 m3/day. 
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Plant Equipment Capacity 

A summary of major equipment size and 

AZ CORPCOMM 

rated capacity is prcsented in the following table. 

PAGE 18 

Units 

Aeration Tank - Original dedicated 
aeration area and assuming U S  rate 
cquala inRucnt rate 
Aeration Blowers 20 

Mem.branc System Cassettes 5 

Plant 
Knfluat Pipe 
Inflncnt Tank 
Bar: Screen 

Screw h g c r  

kW 

IO m*/cas 

2 m  d 
2.im 
op nings 

Air Compressor 5 62 kW 

Membrane System Blowers 
Proccss Vacuum Pumps 

Final Report 

d 
i x w  

Pagc 15 of 62 rcv 12/17/2003 

Vac~~urn Pumps for Priming *1 

I 
Mixed Liquor Recycle Pumps I d ' kW 
Citric Acid Mctcring P u ~ ~ s  
Citric Aci.d Dip Tank Pump 

*i 
4 

Fou,micr Prcss 

Flocculntor 
Progrtssive Cavity Pump 

1 

2 

2 

2 

2 

3 

10 

3 
3 

2 

2 

1, 
1 

2 

1 

I 

2 

1 

20.8 Us 1,800 m3/day 
2,500 m3/day 
1,800 in3/day 
1 ,800 m3/day 

m 1,800 M3/day 

HRT: 2.4 to 3.2 hrs 

77 lis cach 

HRT; 3 to 4.2 hrs 

200 Us @48 kPa 

4 . 8  ml/d avg. 3.6 
ml/d peak 
536 l/s @ 48 kPa 1,608 Vs 
14.4 lis @ 15.24 m 430.2 Us 
H g  Vacuum 
0.25 ml/d @ 0.45 5.8 11s 
m Hg VEICUU~ 
7,5 ml/d each 170 l f s  

600 Ya @ 48 kPa 

0.02 l/s @ 103 Wa. 
3.4 I ls  @ 7.62 m 

0.02 Us 
3.4 I/s 

5.4 Mir@ 103 kPa 10.8 Ihr 

0.027 I/s @ 103 0.027 l/s 
kPa 
3.4 lfs @ 7.62 rn 

1.7 mm3/min @ 1x24 cfm 
610 Is Pa 

3.4 1Js 

Expandable to 3 m2 

10 m'hr 1.0 m3hr 



Scctioion 2 0 Document Rcview 

The process drawings that were providcd in the Contract documents are limitcd to the fabrication 
drawings for the influent tank and augcr tanks and layout drawings for tlie Fournier Prcss. The 
gcnwal plant layout i s  presented in thc st ictural drawings. I 

Document 

I 

Prepared by 

There i s  no infomation k~ the contract documents with respect to acceptable manufacturers for 
products. design standards, acccptable h v e  suppliers, piping material or the rcquiremcnt to 
provide an operator friendly system. h i s  information should have been included to provide 
quality control. 

2.1.4 Mechanical 

The foflowing documents have been T viewcd for contcnt and level of detail related to the 
mechanica1 systems within the Iqaluit dewage Treahcnt Plant. This documcnt abbreviation is 
used tbrottghout the subsequent tcxt. 

i 

throughout the remainder of this report. 

Final Rcport rev 12/17/2003 Pagc 16 of 62 
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Abbreviated 

a 
Document Name Prepared by 

Response to Request for Qualifications and 
Proposals for Sewage Treatment Option for the 
City of lqaluit 

Revised Proposal for a Fully Integrated Scwage HMAD-B/J 2/98 
Treatment Facility for thc City of Iqduit 

Design-Build Stipulated Price Contract for the 
City of Iqaluit Water Reclamation Facility 

HMAD-3/18/98 Hill Murray and Associates 
March 18, 1998 

Hjll Murray and Associates 
June 12,1998 

fill Murray and Associates 
July 22,1999 

DBSPC-7/22/99 

Project Electrical Drawings in 3 P0rtion.s: 

1. Plant Electrical Drawings EOOJ 
through E008 

Hill Murray and. Associates 

Zenon En.vironmenta1 Systems 
snc. 

2. Plmt Control Systems Drawings 
D-0199-EO30 through D-0199-EO60 

Foumier IndustIies Inc. 
3.  Dewatering System Power and 

Controls .Drawings D-0199-EO70 
through D0199-EO82 

Operation and Maintenance Literature Zenon Environmental Systems 
hC. 
FoLmier Industries Inc. 

ProAqiia Engjnecring 
Canadian Wastewater Corp. 

Electrical and ICA DesignPerformance 

The desigdperfomance of thc facility’s clcctrical and control systems arc not specifically 
refercnced in any ofthe dacumcnts referenced Ih the Table. However the DBSPC-7/22/99 docs 
howcvcr reference two key points for hrther rcview in this rcport: First, thc level OF plant 
automation and the mcthod of providing this automation. 

Thc Proposal documcnt does not present any further information. on the design performance of 
Ihc electrical or control systems to be providcd within the facility. Electrical aiid controls 
dcsigdperformaacc criteria arc rcferenced in Anncx A and h n c x  E of the Contract. 

* Final Report Page 17 of62 rcv 12/17/2003 
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Annex A outlines the projcct scopc of work. Items listed that woulc 
controls work arc as follows: 

1 be consid.cred electri.ca1 or 

e 

0 

0 

e 

e 

0 

0 

Lighting 

Diesel gcnerator 
All electrical wiring and testing 

All hstnunent wiring and testing 
All PLC s o h a r e  and testing 

Electrical service for the treatmcnt plant 
Transformers, switchgear for primary power senice 
Lifi station 

Control panel 

Back-up power from, plant system 

Electrical service for lift station, 

.A key itern not listed in AnnexA i s  the provision of a motor control centre (MCC) and the 
related  connection.^ and testing of all process and mechanical. equipment. 
h e x  E contai,ns an operation and maintenance cost wimm.ary and a I.etter from the Canadian 
Wastewatcr Corporation outlining the operation and maintenance serviccs that they couId 
provide. A large portion of the lctter i s  dedicated to thc capabilities and functiom of the SMART 
computerized process monitoring and 0 & M data logging system. 

0 

Sitc investigation revealed that the project was being constmctcd to include the &cld 
infrastnlclvrc to support the SMART system. 
Project drawings havc been provided in WGC packages as described in the Documents Reviewed 
section, Rackagcs provided by Zenon and Fournicr detail only the configuration of equipment 
provided by these vendors. The package provided by HillMurray shows the overall electrical 
scheme for thc facility. "%ere are no drawings indicating the necessary controls scheme for thhc 
facility such as overall instrument wiring diagrams, block schematics, instrument loop drawings, 
or an instrLitnat index. 

Drawings for thc Foumier package are complete and comprehensive. The package includcs: 

Block system layout drawing. 

Control pand layouts for each panel complete with components lists. 0 

A.nalog wiring diagrams. 
Discrete wiring diagrams complete with terminal block wiring numbers. 

L 
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0 

Motor drive wiring dia,orams complete with terminal block wiring aumbers. 

Current to pressure (VP) transducer layout diagram. 

Drawings for thc Zenon package detail include: 
Layout of the Zenon PLC cabiwt. 

A11 PLC input and output wiring within tbe PLC cabinet (with conncction to field deviccs to 
be ‘*by others”). 

s Two pages of single lino diagrams. 

PLC input/output wiring diagrams are set up to show the wiring for each PLC module mounted 
’ withh the PLC rack. Bacli drawing details YO addresses and wiring numbers witbh tlie PLC 
cabinet and providcs blank spaces for the contractor who provides .the field wiring to record the 
field wiring i,dentificati.on numbers. Field wiring i s  also shown to bc terminated in field jmcti,on 
boxes, but there arc no drawings that indicate tlie locations of these field jumtion boxes. Review 
of th.e PLC drawings and the plant Piping and 1,ustrument Diagrams (P&ID’s) reveal a number of 
d.iscrcpancies, such as differences in instrument idcntification tag numbers and a number of 
instruments appearing on the P&XD but not in the 110 scheme. 

Singlc h e  dia.gmms included in the overall ekctrical design show thc MCC line-up for the 
process motors that are part ofthe Zmon process equipment. MCC single h e  information is also 
included in the Hill, Murray single line drawing, wi$h a number of additional motors sbown on 
the Hill Murray drawing. The Zmon singlc h e  drawings are incomplete as they do not include 
sizing of the overcurrent protective devices or sizing of the motor feed conductors. The Zenon 
single line drawings also include notes indicating the confkpration of the MCC to be “Zenon’s 
standard” and a numbm of features to be hnchded in the MCC. T h e  projcct documentati.on 
includes x1.0 defmitions of %enon’s stanslard” MCC configuration and no other MCC 
specification infomation. 

The Hill, Murray drawings package includes drawings EO0 1 through E008. 

Drawing EO01 ELECTRICAL NOTES & CODE LOAD. This drawing shows 16 points of 
project specification i.n.fomation. In our revicw of the project documcntation as dcfixled in 
section 2.1.5 ofthe report, this is the only electrical specification infomation that appears in 
the project documen.ts. A number of items in this specification infomation are of concern to 
the project desigdperfomance. Use of Don metallic sheathed cable is allowed under 
specification point 7 c) but can not be used for applications greater than 300 vol,ts, or in 
hazardous locations unless it is installed in threaded’mctal conduit. Thc aforementioned CEC 
requirements render the product useless for this facility. Item. 9 ind.icates boncling and 
grounding to be as required by code. The project documentation does not indicate how to 
achieve the required bonding and grounding for thc facility. Item 10, a) indica.tcs tb.e mains 
service interrupting capacity (fault currcnt) is to be coordinated with the utility, There is no 
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documentation that the required coordination with the utility has been completed or provided 
the contractor. Specifidon notcs 13 and 14 describe tb.e installation of underground ducts 
for the NWT Power Cow. service, and the Northwest Tel. Smice. Project documentation 
provides no fkrther infomalion regarding routing of the location of service connection 
points. This drawing also includes a load calculation, which i s  used to deternine thc size of 
the elcctriczil scmice to the facility. This calculation ia,dicates a full load opcrahg current for 
the facility of 386 Amps, and subseqwntly specifies a 400 Amp service to the facility. This 
lcaves an excess design capacity for this service of 3.5% or 12 Amps. With the service entry 
equipment installcd as specified, the ,facility will aot have any available capaci,ty in the 
electrical distribution system to allow for expansion. Should the Just - In -Time 
in&astructure approach, as outIincd in Hill Murray’s documentation, result in any cxpansion 
that rcquires electrical. power, the facility’s electrical. service will im,mediatcly require 
upgrade. 

Drawing E002 ELECTRICAL POWER. This drawing shows the facility’s single line power 
distribution diagram. The intended design o f  the facility is shown with the incomhg 
electrical. service routed through a 400A 100% rated breaker, a 400A transfer switch, to a 
main distribution pand with thee major branches of power distribution. The k c e  major 
branches arc: to the MCC, to the Fournier Press and building ventilation, and the 120/208 
Volt dishibution panel. ‘ J I G  configuration of the Single Line Diagram prescnts several 
performance issucs. Thesc items will be discussed in sequence, fiom the incoming service 
connection to the point of use. 

The incoming scrvice equipment. is not fitted with any pxovision for metering. 

f i e  transfer switch i s  shown with a power loss sensor to the PLC. PLC drawings do 
not indicate an input from the powcr loss detection device. 

T’he incoming service i s  shown with a ‘ W & A ”  power mcter with an output to the 
PLC. PLC drawings do not indicate an input From the powcr meter, 

Interrupting capacities and buss fault cwrent ratings for the main breaker, transfer 
switch, the main distribution panel, or any ofthe other distribution equipment is not 
indicated. 

The MCC overcurrent proQcti.ve devices for 3 membrane blowers, 3 lift station 
pumps, 2 anoxic mixers, and 2 air extraction pumps are undersized. 

Motor feed conductors for thc 3 lie station pumps are undersized. 

Motor disconnects for 3 mcmbrane blowers and 3 process b1,owers are undersized and 
the sizing shown i s  inconsistent with the drawing note to provide hp rated equipment 
isolation disconnect switchcs. 
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a 
The single line diagram indicates a 100 Amp breaker to feed the Fournjer press 
equipment and the building ventilation system via a splitter. Conductor sizing is not 
indicated for the k e d  to thc building ventilation system. 

Thc drawing indicates the fced to thc Hournicr press equipment to be controlled by a 
Hand, Off, Auto selectable contactor. The contactor location, wiring, and the required 
control scheme are not indicated on any otb,er project drawing or document. 

The 120/208 panel ‘A’ is fed from a 45 kVA transformer. From this pmcl a sub-panel 
‘By i s  fed with a 100 Amp bre&m. The drawing indicates the feed to panel ‘B’ to be 
controlled by a Hand-Ofl-Auto selectable contactor. Thc contactor wiring, and Me 
required control scheme are not indicated on any other project drawing or document. 

A number ofthe circuit breakers in panels ‘A’ and ‘B’ are not si.zed on the drawing. 

An issue of gmeral concern with the entirc dTawing i s  that the load management 
schcme for thc emergcxlcy generator is not clearly defined. The generator is capable 
of providing approximately 250 Amps, and the load control scheme to limit the 
cquipmmt operatcd under emergency power conditions i s  not indicated on the 
drawing or elsewhere in thc project documentation. A load management schemc that 
shuts down one half of the building load would be required to prevent the generator 
fkom shutthg down duc to an ovcrioad condition. 

Drawings E003 and E004 FIRST FLOOR LIGHTING PLAN, a d  SECOND FLOOR 
LIGHTING PLAN. Both plans indicate lighting layout, conduit routing aad luminaire 

* 
switching provisions. 

The circuiting (panel & circuit number) of the luminaries is not indicatcd on Ihe 
lighting plans. 

The Symbols lcgend indicates five diflerent luminaire typcs, only thrce of which are 
spccified in the fixturc schedule shown on drawing EO0 1 - 

0 ‘I7o.e incandescent light and the Class I Zonc X I  fucturcs have no specification h the 
project documentation. 

The Class I Zone II Lurninairc symbol is shown on thc drawings in spaces that also 
contain non-rated luminaries. Class I Zonc 11 areas &odd only be fitted with 
equipment suitable for use in such atmospheres. This rsfcrmce to lighting fixiu,rcs i s  
the only reference h the revicwed docurncnts to indicate a requirement €or any 
portion ofthe space to be constructed as a hazardous location. Further discussion of 
this issue can be found in the Code Review portion(s) of this report. 

0 The lighting drawings also are uscd to show the receptacle and telephonc locations, as 
well as the provision of power for thc generator battery chargcr and block-heater. The 0-  Fhal Report Page 21 of 62 rcv 12/17/2003 



05/11/2004 16: 32 6025422129 AZ CORPCOMM PAGE 25 

Section 2.0 Document Rcview 

cixcuihg @me1 & circuit n,mber) of the rcceptaclcs and support equ.j.pment i s  a.ot 
indicatcd on the lighting p1,ans. 

Drawings EO05 and EO06 FIRST FLOOR EQUIPMENT - ELECTRICAL, and SECOND 
FLOOR EQUIPMENT - ELECTRICAL. Both of thcse drawings show the locations of 
process equipment and control devices. While thc two plans show the locations of dcvices, 
the corresponding wiring, conduit, and power fced (from a 120/208V circuit or the MCC) 
requirements are not indicated on the drawings. Some devices such as valve actuators may be 
pneumatically opcrated and requirc only low voltage control signals, however this is not 
clearly indicated on the drawings. 

I 

0 

0 

0 

a 

0 

The number, type and location of control devices sln.own arc inconsistcn3 with those 
shown on the process drawings provided by Zenon. 

Thc fixst floor drawhg does not indicatc power to mechanical. louvers, required, to 
regulate the heat generated within ehc room. When the generator is wining. This 
control is essential for thc unit to operate. 

The first floor drawhg shows the electrical disconnects for the anoxic mixers to be 
located on this level ofthe building. Thcse disconnects should be shown OD the level. 
2 drawhg, in an accessible, dry location. 

The Second floor drawing shows the layout oftbe electrical room. T h i s  layout shows 
two items that are inconsistent with what is shown on the single line drawing. First, 
this drawing shows provision of utility CT's (Currcnt Transformers). This would 
indicate that provisions were to be included for utility metahg. Second, the 
transformcr to feed the 1.20/205 volt panels i s  shown to be sized as 75kVA (45kVA 
sizing is shown on the single 'Line). 

The Electrical morn layout does not show the location of the splitter indicatcd on the 
single linc diagram. 

The two contactors, indicatcd on tlie sixlgle line diagram, shown located h the 
clcctrical room, Notes dcscribe their function that are inconsistent with thc functions 
shown on .the single linc diagram. One of thesc contactors i s  indicated as remote 
lighting relay. The relay wiring, control scheme, or the lights to be controlled are not 
indicated on any other projcct &wing or document. 

The function of the relays is further confused by the symbol shown in tlie legend as a 
Ligbti,ng Relay (PLC Controll,ed). The PLC control schemes for these relays i s  not 
outlined on any other project drawing or document. 
The second floor drawing shows gas detcction, as well as audible and visual alarm. 
indicators. The type of detected gas is not indicated nor i s  the configuration of the 
a l m  circuit. (How is thc a1.an-n acknowledged, silcnced or reset?) 
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The second floor drawings also indicate the installation of motor disconnects for the 3 
proccss pumps in the pumping area to be located on the tank wall behind tlx process 
piping and related equipment. This location places the disconnects out of practical 
reach fox either scrvice or operational use. 

. Drawings E007 and E008 FIRST FLOOR ELECTRICAL SLAB AND WALL 
PENETRATION, and SECOND FLOOR BLECTIUCAL PENETRATIONS. These two 
drawings indicate locations and sizes of conduits to penetrate the first and sccond floor slabs 
and the wall penctrations for both interior and exterior wall mounted electrical equipment. 

0 "he first floor drawing indicates three conduits to penetrate the floor and be routed to 
the lift station. The drawing docs not indicate the number or lypc of conductors to be 
installcd or the intended purpose of the 3 conduits. 

Thc drawing shows two fnst floor penctrations for grounczing conductors, a conductor 
size and a length. The project documents provide no krtlncr information on thc 
installation of the main electrical service ground or tlie grounding of thc Emergmcy 
Gcncmtor. 

Thc operations and maintenance literature has been provided by Fournier, Pro Aqua Engincahg, 
and Zenon. Documents provided by Fcmnier (Dewatering Equipment), and Pro Aqua 
Engineering (Trash Augcrs) are complete and relevant to tzle equipment providcd for the facility, 
These manuals are consistent with those we routincly approve at the close of a project of this 
type. Thc manual information provided by Zenon is incomptcte and in some cases, provides 
incorrect information. Some cxamples are: e 

0 the PLC control system documentation includes a user manual for two of the module 
typcs, but only a data sheet or information sheet for the balance of the modules. 

Thc MCC documentation includes information an only onc half of the entire MCC 
line LIP. Thc sizing i&omaticm for the MCC components related to thc Lift Station 
pumps is incorrect as the motors are of a largcr size than notedA The O&M 
documentation docs not include any information on the main distribution panel board, 
the transfer switch, or the mergcncy generator. 

2.2 RIEGULATORY/CODE 

2.2.1 StructuraVArchitectural 

The dcsign drawings wcre prepared in 1999 and therefore the applicable code is NBC 1995 with 
respect to general building requirernmts. Design parameters for anoxic and aerobic tanks for the 
wastewater process, as well as some of the ancillary building requircrnents are also covered in 
part by NFPA 820. 

It is usual for n design/build project to includc specifications with the drawing package, and this 
mcttaod was uscd here. In this case, the design codcs in effect are notcd on the first structural 
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shcet (Specifications - SOOl) for structural requirements and again on the first architectural sheet 
(Code Check / Notes - A001). 

As discusscd in process below, Tablc 3 of MFPA 820 identifies the Trash Augers room as 
potentially requiring Class I Zone 11 classification (Class I Zonc 11 if 12 air changes are 
provided). As this area may be considered to be a 'Critical Unit Processes' (6-3.3.2), it would 
rcquire a 3-hr fire rating. This rating would apply to not only the pmition walls separathg this 
area fiom tbe rest of the plant, but also the roof structure. At prescnt, the roof 5trucWc i s  not 
rated, being exposed steel, and the walls are constructcd using prefabricatcd panels 00 
galvanized. steel studs. Although g o d  from the point of vicw of cleaning, to ow knowledge, 
these panels have no tcsted fre rating. In addition, the door is o f  the slidmg barn-type, also 
without rating or air seal. 

In thc worst case, flammable gases would collect, ignite and blow out th.e partition walls and 
possib1.y the roof if the explosion were substantially powerful. Bccause the roof struc.luro i.s 
reinforced for some uplift, the walls would go first in a minor explosion, exposing staff to some 
danger. Given that only a reinforced block wall might prevent explosion into the rmminder of 
the building, it would bc prudent to provide venlilation as well as gas detection. These 
requirements arc discusscd further i,n. Mechanical Section. The combustible construction 
materials in this room arc minor and fire protcction to 3 hours is  attainable only with n 190 mm 
block wall cither filled with concrete/perlik or covered with fire rated drywall. In addition, 
improving the roof structure rating to 3 hours will entail co.nsiderab1.e cost. The definition of 
what constitutes a Critical, Esscnti.al or Other Unit Processes is debatable and when it is 
cornsidcred that an explosion will not be prevmted by a 3-hr fire rating, some compromi.se would. 
be appropriate here. If .the danger of an explosion occurring in the area abovc the anoxic tanks i s  
eliminated, the concrete floor slab could be argued as a fom of protection from an explosion in 
the hcad space above the tank. For this rcason, we recom,m.end that the areas of checker plate 
covering thhe anoxic tank outside of tb,e Trash Augm room bc removed and replaced with. 
concrete so as to c o n h c  a bead space explosion to this room. An argument can be made to leave 
the sliding door in place as a type of explosion relief that might keep the partition walls from 
bIowing out in thhc event of gas ignition. 

In Process Section it is proposcd that an opening through the north wall (concrete) of thc Trash 
Augcr room be provided, allowing collected trash to be dumped directly into a bin ratha tban 
whecling it through the plmt. Use of an awning swinging door may providc dual function as an 
insulated trapdoor and blow out panel (from minor explosions; the partition walls would likely 
not resist a large explosion even with a blow-out panel). 

Structural Codes 

In addition to NBC 1995 and NFF'A 820, ACI 350 is normally used in h c  design of concrcte 
wastcwnter tanks. The Cold Regions Utilities Monograph, although not mandatory, i s  offen used 
a design guideline for Northern regions. As indicatcd in the CH2M Gore and Storric report, it 
appears that ACI 350 was  DO^ uscd as B reference document. The designers may have considered 
the PVC octafoxm liner as sufficient rcasm to discard Icakage concern, although any one of the 
many PVC webs may have provided a potential leak path through thc wall, and particularly if the 
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surface of tb.e PVC was contaminated. N o m d  PVC waterstop forces the water to follow a 
tortuous path to be effective. 

NRC 1995 specifies loads for usc and occupancy, wind, snow, rain and seismic loading to 
empl,oy in the design. The second section in the first colunul on Drawkg SO01 (CODE Loads) 
suggests that dcsigns were prepared with the correct input data except for the scismic loading. 
Tqaluit is in B zone where Z, = 1 (acceleration - related) and 2, = 0 (velocity - related). There i.s 
no refcrcnce to these parametms on the drawings, however if the facility was designed undcr Rart 
9 (small buildings), this is not unusual. It is howwer a slight omission becausc Part 9 specifica1.l.y 
refcrs to Part 4 when wood framing is not bcing used. 

Architectural. Codes 

Requirements for exiting, nu,mbers of doors, fire separations, etc. normally fall unda this 
category. In addition, the extmior building cnvelopc would nomally bc considered an 
architccturd design requirement. The mandatory requirements of the Model Encrgy Code req,uirc 
an R value of 15.3 (2.7) or 21.6 (3.5) for oil and clectric heat respectively, for walls and roofs. 
The assembly i s  specified to bc IC20 mcl R28 for these two components, and with the few 
number of windows and doors, this would bc close to the required effective R values since the 
insulation i s  a wrap systcm (rigid). 

Given that large volumes of water enter this plant continuously basis, build.ing en,velope 
insulation becomes less of a concern, except for the aspect ofdwabilify. The exterior walls are 
vcry durable (rigid i,nsulation on PVC on concrete, wit.h the odd void). The u5e of 30R rigid 
insulation on the roof i s  approrapriatc, particul.arly with thc use of a potentially less th.m perfect 
vapair barrier (6 mil, polyethylene). 

The buildhg area is under 600 mZ. even if thc tanks are includ.ed. Application of Section 2.1 of 
NBC hdicates that thc building would fall. mder Part 9 if designated F2 or F3 (intermediate or 
low hazard industrial rcspectively). This is a debatable point, because the presence of 
combustib1.e gases might suggest that t.hc bui1din.g be rated as Ff. (bigh hazard industrial). We 
however concur with either the F2 or F3 designation., which does not require sprinklers. 

@ 

2.2.2 Process 

The proposal. indicates that design md construction will. be in accordancc with, or governed by, 
the Canada Building, Plumbing and Electrical codw, and the WCB Industrial Health and Safety 
Standards, in addition to the: 

. 
GN Contribution Agreement 
Nmavut Watcr BoaTd Letter - hppcndix 1 in the Contract Documents 

Municipal and Capital Standards and Critcria rcfming to: 
Eire Protection 
Solid Waste Managcmcnt Facilities 
Watcr and Sauerage Facilitics 
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Based on the efiluent concentrations guaranteed by Hill Murray in the Contract Documents, the 
Nunavut Water Board and Town of IqaM effluent cooccntrations for BODS, TSS and Fecal 
coliform could be met. 

The National Firc Protection Association (”A) 820 standard, “Fkc Protection in Wastewater 
Treatmat and Collection Facilities” was developed ’by ”A’s Technical. Committco on 
Wastewater Treatment Plants. This standard includes thc hazard ~Xassidcation OF specific arcas 
an.d prodcsses common to most wastewater col1,ection and beatmcnt facilitics and is widely used 
within Canada to assist in the design of wastewater treatment plants. NFPA 820 outlines &he 

potential fire and explosion hazards in each process area, and based on the venti1,ntion and 
physical separation provided bctween each process area,, NFPA 820 dictates the Gxtent of the 
classified area, the electrical classification, the required material. of construction and the required 
fire protection measures. 

The designer must ensure that thc appropriate level o f  protection and suitable equipment is 
provided in each classified arca. It should also be noted that it i s  oRen more cost effective to 
alter the atmosphere, thereby changing thc area classification, than providing equipment to meet 
a more stringent area classification. 

Following the NFPA 820 guidelines, if suficicnt physical separation and ventilation werc 
provided in the facility, the process m a s  Iqaluit watcr reclamation facility could be divided into 
three fimction.al areas as follows: 

The coarse screening faciIitks 

The aeration basin 

I, The sludge dewatcring room 

Coarse Scrcmhg Fa.cilities 

All coarse screening facilities are considercd Class 1, Group D due to the possible ignition of 
flarurnable gas produced wbm volatilc ffmmab1c liquids entcr the sewer system and the 
flammable gas evolves into the air. Because flammable gas concentrations can only be 
controlled by exhausting them fiom the building envelope, only the ventilation rate can influence 
the Division classification. 

At Qe Iqaluit plant, the screenings equipment is enclosed in the main building and would include 
the influcnt chambcr, screening and trash auga system and the anoxic tanks that are directly 
below. Providing less than 12 air changes per hour would result in an area classification o f  Class 
1, Zone I; providing at least 12 air changes pcr hour would result in an area classification of 
Class 1, Zone 11. In either scenario, the entire enclosed space is considered classificd and 
electrical equipment must be suitable for usc in these classification requkments. 

As discussed in more detail in the mechanical, section, thc screening area has been provided with 
less than 12 air changcs per hour and tbereforc t!ne area Classification would be Class 1 ,  
Division I. h addition, &e room is poorly sealed, thereby influencing the classification of thc 
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aeration basin. area. 
requirements of a Class I, Zone I area. 

Neither the structural, mechanical or electrical, design meets the 

Aeration Basin 
Aeration basins that are not preceded by primary treatment are considered Cla.ss 1 due to the 
possibility of ignition of flammable gas releascd in the air and floating flammable liquids that 
may be transfmed f?om the screening facility directly to thc aeration basin,. If primary treatment 
is provided, aeration basins are deemed to be in an “unclassified” area, since floating material 
will be removed during the primary treatment process. 

At the Jqaluit plant, although primary treatment i s  not provided, the possibility o f  transferring 
flammable gas andlor floating flammable liquids fiom thc anoxic tank to the aerobic tank is 
minimal due to the submcrged connection betwem the two tanks. Flammable gas would likely 
volatilize either in the influent and screening tank or in thc anoxic tanks, Thus, to cnsure that 
flclznmable gas does not escape to the aeration tank zone, the physical barrier belwecn the two 
areas must be maintained, including sealing of anoxic tElnk hatches that straddle the screening 
and aeration basin areas. Inherent in this recommendation is the understanding that floating 
debris, scum, and oil regularly wit1 have to be removed from the anoxic tanlc using a mmud 
technique. 

Liquid transfers between the anoxic tanks and aeration tanks through pipcs located closc to the 
tank fl.oor. Thus, floating flammable liquids likely would bc released in the an,oxic tank. 

If the coarse screen area were complctcly sealed from tbe aeration area and adequate positive 
pressure were provided in the aeration basin. area, the aeration bash arca, including the toilets, 
thc office, and the pump area, would be considered ‘’unclassified.” Howevcr, the existing facility 
does not provide adequate physical separation between thc two areas and the trash room 
classification envclope would cxtend beyond the door into the aeration basin mea. The ana 
extending 3 m beyond the door into the aeration basin area would be classified Class 1, Zone It 
and the rest of the area would be unclassificd. 

Sludgc Dewatering Room 
Stand alone sludge dcwatering buildings containing filter presses are “unclassificd”. However, 
when the sludge dcwatering process room is contained within thc plant, as is the case in Iqaluit, 
the surrounding atmosphere influenccs tbe room classification. At Iqaluit, the adjaccnt areas are 
rated unclassified; thcrcfore,.so is thc sludge dewatcrhg room. 

2.2.3 Mechanical 

Mechanical clocumentation listed in section 2.1.4 bas been reviewed for its confomanco with th.e 
National RuiI.ding Code, National Plumbing Code and NFPA 820 (1995) “Standard for Fire 
Protection in Wastewater Trcatment and Collcction Facilities”. There arc a number of coxlce.ms 
pertainhg to ventilation system d,csig:gn and the use of ordinary classification electric motors and 
mcchmical cquipmcnt controls, as discussed in. the process portion o f  this report. Use of 
equipment tb.at i s  not protccted could prescxlt potentid f i e  and explosion hazards. Due to the 
lack of physical separations between areas, it i.s our interpretation that the entire facility should 
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be ventil.ated to the required 12 air change level and. all mechanical equ.ipment bc equipped with 
cla.ssified electric motors and control components 

Course Screening Facilities-Trash Auger Room 

Tb.e potenti,al hazard in the coarsc screening facilitks is due to the possibility of imitj,on. of 
flammable gas produced in the  SEW^ system aud rclcased into the air at the wastewater treatment 
facility and floathg flammable liquids. NFPA 820 indicates these areas are to be elec~ically 
classified as C1,ass 1, Zone I provided with a minimum of 12 air cb,anges o f  ventilation. EIect;ric 
motors have to be ratcd for use in this classification. 
The current installation incorporates a 850 M3hr inline cabinet cxbaust fan, which will only 
provi.de approximatdy 8.5 air changes. The hydronic unit heater located in the spa.ce i s  equipped 
with an oxdi,nay motor which is not suitabtc for this area. Tho room is not equipped with 
dedicatcd makeup nir as the design utilizes transfmcd air from the rest ofthe facil.ity thereby 
creating a migration path of hazardous contaminants to adjacent areas in the event of exhau,st fan 
failure. 

2.2.4 Electrical 

Electrical documentation listed in scctjon 2.1.5 has been reviewed for its con.fomance with. the 
Canadkn ElcctrJcal Code (CEC) 1998, the National Building Code, and "FPA 820 (1995) 
Standard for Fire Protcction in Wastewater Treatment and Collcction FaciMes. A number of thhe 
concerns raised in Section 2.1S related to design performance concerns with H M A  Drawing 
E002 dso are CEC varian.ccs. The correct si,zi.ng of motor feed breakers, motor feed conductors, 
and motor disconnect swjtchcs are all. clearly defined with,in the code. The project documentation 
does not indicate any spcci,fic electrical design considmations to address thhe potential fire and 
explosion hazards within individual process areas, or within. the facility as a whole, Howsvcr the 
designer has indicated a least an awareness of tbese concerns in that there are Class I Zone 11 
Luminaire, and gas dctector symbo1,s placed on the drawings. As discussed in tb.e process portion 
o f  this report the following arcas could present a potmtial for fire and explosion hazards. 

The coarse screening facilities . The aeration basin 
The sludge dewatering room 

The potcntial hazard in the coarse screening facilities are dm to the possibility of ignition of 
flammable gas produced in thc sewer systcm and released into the air at the wastewater treatment 
facility and floating flammable liquids. NFPA 820 indicates thcse areas arc to be electrically 
classified as Class 1 Zone I. Section 18 of the CEC describes locations where explosive gas 
atmospheres are present as Class 1, and further defines the spaces where these atmospheres occur 
as k c e  basic types. (The NFPA document uses thc same definitions and indicates the spaces as 
Division 0, Division 1 and Division 2). 

Zone 0, cxplosive atmospheres arc present continuously ox for long periods. 
Zone 1 ,  explosive atmospheres are likely to occur during normal operation 
Zone 2, cxpIosive atmospheres are not likely to occur during normal operations, and if they 
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do occur the duration of exposure will bc for: a short period of time 

The installation requkements for electrical equipment installed in a Zone 1, or Zone 2 spacc i s  
clearly defined in Section 18 of the CEC and. includes requirements for both the constructioxl. of 
energized equipmen$ and the wiring techniques requircd to connect that equipment. NFPA 
further requires that course screening fadities bc fitted with a combwtible gas detection systcm. 
The gas detector show, on the drawings is not shown at or ncar t1ii.s portion. of the process. As 
discussed in the proccss and mechanical portions of this report the potential, for cxplosive 
atmospheres in the balance of the facility would most sansibly be addressed by providing the 
required ventilation to these spaces. There is a ,further reference in the NFPA document that is  of 
interest to the electrical design and construction of the facility. NFPA 820 indicates the 
requirm,ent for a fire alarm system to be provided in spaces where combustible matmials are 
generated or stored. This facility has two such arcas; c o m e  or fine screenings storage areas, and 
dewaterhg facilities. Thc dewatering process used in thc facility also requires wood chips, 
therefon, all wood chip storage and handling area.s.should be fitted with fire detection dcvices. 

The project documentation does not indicate any fuc al.ann system 

The National Building Code requirements for illuminated exit signagc are met within the 
documcnts. The requirement for lighting tv illuminate the route to exit doors is indicated by 
“essential lighhg” on the single line diagram; howevcr the luminaries to be powered in this 
manner are not indicated on the floor plans. 

The last regulatory item of n,ote is that the IRFQ-2/21/98, HMD-3/18/98, HMAD-6/12/98, 
DBSPC-7/22/99, and Drawings do not include any reference to a regktered professional. whose 
dkcipline of practice is Electrical Engineering. Annex N hdicates certification is to be provided 
by the fim o f  Saldon Engineering, and MT. Paul Salvian. P. Eng. (MEGNWT). A chcck with the 
Association 0% Professi.onal Enginn.eers, Geologkts, and Geophysicists of Alberta indicates that 
hdr Salvian’s discipline of practicc is  Mechanical En,gineerhg. Mi Salvian’s stamp and signature 
are affixed to tlie clwfxical, stnzctunl, and. mechanical drawings for this project. The process 
and mechanical drawings for the project are unsijpcd. 

2.3 CONTRACTUAL OBLIGATIONS 

2.3.1 Civil 

The site audit, or inspection, conducted by thc Earth Tech (Canada) Inc. indicatcd that adequatc 
culinary water service bas been provided to the plant. The site audit also indicatcd that little or 
no effort has bccn made to grade the site immediately surromdhg the plant tn accommodate 
parking or to remove surface drainagc from the overall plant site. Although there is no spccific 
contractual obligation to provide for site drainage, it is incumbent on thc designer to allow for 
the removal of surface runoff and adequate parking accommodations within the area immediately 
surrounding the physical plant. The final effort to finish all plant construction should include 
grading to dischargc surface runoff to a point of dischargc that is compatiblc with the overall. 
City drainage system or to a natural drainage channel. All points OF discharge should have 
adequatc capacity to drain the overall plant site without sevcrcly flooding other arcas of tlie City. 
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As a minimum, consideration should, also be given to placc a compacted gravel surface witbi,n 
designated parking areas to d a w  for limited light vehicb traffic h-nnd-out of the sitc during 
periods of wet weather. 

2.3.2 Sh.uctural/~~chitecturaI 

The facility i s  substantially cornp1,ete with respect to structutusd and architectural disciplines. A 
few minor deficiencies were noted, which are 
addressed below and in the cost summary, 

Prior to this detailed review of thhe facility, a number of investigations and several reports wcrc 
produced with respect to the viability of the four tank walls, both structural1.y and from a 
containment pmspective. This aspect of the project will not be addresscd here in detail other &ha31 
to confirm that the walls have been rcpaired and the tanks tested for leakage. Ignoring monetary 
impacts of the inappropriate method of wall consbxction, the only real impact of thcsc earlier 
contractual problems is that the volume of all o f  the tanks has been reduced by approximately 
5% due to the added thickness of shotcrete on the wall surface. 

Whilc this report was being prepared, plans WEIC uadenvay by the City to conduct a 
simultaneous complete fill of all tanks, which is recommended as a final check on not only wall 
strength and containment, but also as a necessary check on foundation veracity. 

The drawings provided satisfy the intcnt of the contract insofar as the stnrcturnl design of the 
facility appears to bc virtually complete. Structural contractual obligations also include 
constructing the building to the plans and specifications, a d  in some cases this was not done. 
For example, the mctal, deck was specified to be 75 mm dccp however thc contractor / builder 
chose to use the more readily available 38 rnm deep deck, with the result tbat the floor for the 
electrical room deflected considerably during the pour. This has resulted in a cosmetic and 
possibly operational problem in that water will not drain from, the depressions directly below 
several of the MCCs, The metal. deck was primarily used as a form For the 5 inch concrcte 
topping but it also has structural function because the floor slab reinforcing was called up as 
crack control rcSorcing only. When comparing the capacity of 75 mm and 38 mm deep 
composite metal decks of thc same gauge, we typically find little diff'erencc ~II their load carrying 
capacity after concrete sct. h fact thc 38 mm deck has a greater shcar capacity duc to the 
increased average dcpth of concretc. 

The bcams supporting the second floor were specificd to have nelson studs at evcry f lute or at 
300 O.C. Given the d,eck substitution obsewed, it is possible that these studs were not installed. A 
review of the beam layout on drawing SO05 (and S004) indicates that most o f  these beams are 
somewhat self or mutually bracing and thcrefore this is not a concern. 

Notwithstanding thc omitted reference to seismic dcsi.gn parameters, the facility appcaxs to 
satis@ most contractual obligations. Exceptions to this include the following: 
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Missing bracing to bottom flange of roof purlins. Note 5 on Drawhg SO07 indicates B need 
for stabilizer rodst which are used to brace tlm long spanning purlin bottom flanges, under 
negative wind prassure (uplift), 
Exterior bacMill (details 1,2,5 and 12 on S021) 0 

Floor drain in Blower room (buried under housekeeping pads), The facility can finction 
without ahis drain due to the proximity of the floor drain in Cake Bin Room. 

Floor dcflections in the electrical room (due to use of wrong dcck material) 

No floor slope in the tanks- T h i s  was shown on the drawings and a.llows for easier cleaning, 
wh.ai necessary; h.owever the lack of slopc should not affect the. process. 

2.33 Process 

The Contract Documents do not refacnce the Request for Proposal prepared by the Owner or the 
proposal and reviscd proposal submitted to the Owner by Hill Murray in March and June 1 998. 

The Contract Documents provide limited information on the specific requirements of the project, 
such as standards €or equipment. As noted in Section 2.1, there are only four process mechanical 
drawings included in thc Contract Document. Three drawings are the fabrication drawings for 
the influcnt tank and scrccxlings and auger tank. The fourth drawing is a layout drawing for the 
Fournhr filter press cquipment. The structural drawings included in the Contract Documents 
provide the proposcd layout for the rcst of the faciliw and equipment. 
A list of equipment and serviccs to be provided is included in Anncx A of the design/build 
contract. Base design criteria arc provided in Anncx F and the Nunavut Board effluent critcria 
arc provided in Anncx I for reference, as the effluent criterja required by thc City of Iqaluit arc 
more stringent. 

Thc operations and maintenance proposal f o ~  the plant, indudiag operations and maintenance 
scxvices to be provided by the Canadian Wastewatcr Corporation and the cstimated operations 
and maintenance costs for the facility, are briefly outlined in a letter in Annex E. 

23.4 Mechanical 

The design does not specifically indicate how the building mechanical systems are to be 
controlled and monitored therefore it does not comply With the full automation requirement of 
plant control and monitoring. Furthermore, the heating system is provided with single heating 
pumps for each circuit which does not comply with the rcdundancy requircrncnt ofthe project. 

23.5 Electrical 

The contract documcnt makes a limited numbcr of references to the clectrical requirements €or 
the facility. Electrical. requirements axe described in Annex A, Scope of Work; Annex N, Quality 
Control Plans; and Annex P, Preliminary drawings. Of thc 11 line items listed as the clcctrical 
scope of work in Amex A, there are a number that have no further documentation. Thesc 
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include; The PLC software and testing, the transfomers, switchgear for the primary powcr 
service, and the lift station control panel. Relevant Codes and standards related to t h ~  electrical 
installation for the facility are not referenced in the contract. Thc I.R.FQ-2/21/9&, HMAD- 
3/18/98, and W - 6 / 1 2 / 9 8  documents arc not refcrenced in the DBSPC-7/22/99 and therefore 
this report does not discws issues such as the lack of excess capacity in the buildings elcctrical 
service as a contractual issue. 
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I 3.1.1 StructuraVArchitecturd 

3.1 EQUJPMENT INVENTORIES 

Code and regdatory issues relating to site work are discussed in Section 2.1.1, 

Foundations 
Insulated shallow foundations founded on grade. The perimeter ia.mlation was left exposed 
(not backfilled) and some of it will require rcplacement. 

Partially tested during tank leak tests. This would represent conditions where most of the 
differential loads that these foundations would see m y  occur, however the filling 0% all tanks 
at once is still. to occur. 

Tanks 
Design volmes reduced by approximately 5%. FoU.owiag simultaneous fi1Gng of'all Wiks,  
they should be rcady for u.sc. 

@ Walls 
Concrete walls predominate and work as both struct~~turc and fire separation. Thc plastic liner 
(the 0ctafo.m system) will produce noxious gases if allowed to burn however this i s  not 
considered a significant risk. 

Remaining walls are typically 90 mm stccl stud and drywall, in some cases load bearing 
for small. mezzanine or storage areas. Wasbroom partition walls are 152 rnm stccl stud and 
drywall. 

Superstructure 
0 Roof support is provided by load bearing walls, interior columns and beams, thc M e r  being 

galvanized structural steel. 

Roof Structure 
Bcams 

Galvanized - suitable for emlosed wastewater treatment plant use only if adcquate air 
changes providcd (galvanized steel does not stand up well to HzS). 
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Bolted connections installed. 

PUrlil3.S 
9 Cold formed secti,ons - cold rolled from galvanized steel sheet, generally 12 to 14 gauge. 

Si,milar comments to beams and columns apply. 

Bottorn flange bracing was not installed. 

Wind and Seismic Bracing 
0 Generally provided by concrde walls, which in some cases are fuu hcight, to b h g  lateral 

loads to grade. 

Roof bracing is provided by cables and tum,-buckIcs- Although the turnbuckles are 
galvanized, the cables thcmscl~es arc not, which will create m.aintenan.ce problems. 

Ivliscellaneous Structures 
0 Dip tanks and supports. It is not known if they have been leak tested. 

Mczzanincs 
Various types of structures including light gauge steel earning or galvanized grating, 

Gratings and Access Covcrs 
0 Galvanized - gmerdly located over aerobic tanks where removal required. 

Checkacd plate - generally located over anoxic tanks where removal requircd. 

Hoists 
Monorail beam provided down the spim of tlie building for rcmovd of cassettes. The trolley 
and chain hoist arc manual with an apparent capacity of 1.4 Metric Tons. 

0 The two small derrick swing-type hoists (for pump rcmoval) are 230 kg capacity. The 
adjacent pumps weight approximately 154 kg. Thcy are installed in a qucstionable location 
however. 

Guard Rails 
Various combinations of alumjnum and gah. pipe rails. They generally appear to have 
adequate stiffness, except for a short lcngth between the two aerobic hds. 

SbiB 
Exteri,or stairs - galvanized structural steel. 
Stairs to lower floor - Steep ship type, not suitable as a fiic exit (and not required as such). 
Stairs to pump area - galvanized structural steel. 
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3.1.2 Process 

The Contract DrawFngs, along with Hill Murray’s process mechanical drawings and the Suppli.er 
insta.llati.on drawi.ngs listed in the Table in Section 2.1.3 were used to d e t m i n c  lhs cxtent of 
equipment provided on site and installed. 

Almost all of the cquipment shown on the drawings and. P&Ds was found in the Water 
Rcclamadon Facility. There were several large storage containers outside and insidc the main 
floor garagc, which presumably contained the ZENON membrane cassettes as many of the crates 
were of identical weight and dimension. 

Installation of equipmcnt on-site was comparcd to the process drawings and P&Ds, Again, most 
ofthe piping has been hstalled. Equipment shown on the drawings had been installed with some 
minor deviations from the contract, as describcd in the following list: 

Scrcming Systm: 
0 Slide gates on. auger influent. 

250 mm auger discharge lines into anoxic tank. 

Anoxic Tanks 
Two mixers. 

Two Milttonics probes. 
0 

Two D.O. probes. 

Acrobic Tanks 
0 

250 rnm piping from the screening eflucnt chamber into the anoxic chambers 

300 mm piping between Anoxic 1 and Acrobic 1. 

Four sluice gatc stemdopcrators on the pipcs between thc anoxic tanks and the aerobic tanks. 

0 Aeration grids in both aeration tanks. 
Complctc installation of the aeration supply line to acration grid. 

ZENON cartridges (including vacuum, backwash and aeration piping) . .  x S O  cartridges. 

Instruments: four float switches, two level smso~s, two D.O. probes, and two temperatux 
sensors 

Mixed Liquor Rccycle System 
Mixed Liquor Recycle pumps. 

6 200 mrn Mixed Liquor Recycle line bctween aerobic 1 tank and boiler room. 
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Blower System 
Blowers 

0 One flow transmitter on. the air supply line into each tank (two flow transmitters i.n total). 

L 

0 

75 mm air supply h e  to sodium hypochlox'ib tank. 

50 mm PVC air supply line to the acid dip tank was installed instead of a 75 m,m schedulc 40. 

Gcneral Comments on the Piping 
Complete installation of discharge piping to effluent magnetic meter. 

Sample valves. 

L Aeration piping to Zenon equipment slightly difkren,t than P&D, but still acccptable. 

Additional valves and interconnecting piping was provided on U S  lines to allow recychg 
from cither aerobic tank into &her anoxic tank, 

Missing site glass on botb, air separation tanks. 

Vent piping on back pulsc l h e  does not extend above air separator.. 

Chemical Systems 
9 Drains 00 tanks. 

Isolation va.hes on hypochlorite pump discharge line. 

Some isolation valves may be missing on, back pulse tank influent lhcs. 

Seal. water piping back pulse tanks to vacuum pumps not found. Seat water t a b  directly 
from pump casing. 

b 

Additional 50 mm line comes with isolation valves provided betwem backwash tanks. 

Cassettc Cleaning (Dip Tanks) 
The common drain line from hypochlorite and citric acid pumps should bc separated. 

Complete piping into dip tanks from floor. 

Install pressure indicators on pump suction lines. 

Of significance, rusthg o f  the dip t d s  i s  already noticcable at the weld locations. Dip tanks 
would cither have to be re-welded or rcplaced. The latter option i s  the morc likely of the two. 
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Compressors 
Drain lines on ak dryer and ai.r compressor. 

Sludge Dcwatering System 
Ball valve on thc diaphragm/prcssure indicator line on the flocculator. 

A 25 m,m ball valve installed instead of a 38 mm check valve from the polymer supp1.y line 
into the flocculator (not sure if baIl check valve installed). 

Connecti,on of air hose lines required. 

In addition, it should be noted that the actual anoxic and aeration tank dimensions me less than 
tliosc indicated in the original. contract documents due to struct~~ml problems and subsequcnt 
rcmediation encountered during construction. As such, the original design capacity has been 
reduced somewhat. Original design and existing dimensions for the tanks are provided in the 
following table. Note that the height indicated is to top o f  concrete. 

Tank Original Contract Dimensions Existing Dimensions 

Anoxic 2.692 m wide x 12.065 m long 2.442 m wide x 11.81 5 m long x 4,877 m high 

x4.877m high 
[158.4 M3 Volume] 

5.182 rn wide x 18.288 m, long x 4.877 4.931 m wide x 18.038 m long x 4.877 m high 

m bigh [462.2 M3 Volume] c433.6 M~ ~o1ume] 

[ 140 M3 Volume] 

Aerobic 

3-13 Mechani,cal 

Thc “Tssued for Construction” mechanical W A C  drawings listed in Section 2.1.4 were used to 
dctermine the extcnt of equipment provided on site 3nd status of installation. The following 
cquiprnent was not installed or visiblc during our site review: 

Trash Auger Room Exhaust Fan EF-1 
All intake/exhaust cxtcrior weather hoods 
Boiler system controls 
Ventil.ation system controls 
Heating system piping h,sul,ation 
Domcstic water storage tank 

3.1.4 Electrical 

Equipment installed and items indicated within the project documentation that remain outstanding 
arb listed below on a system by system basis. 
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Power Distribution 
Bu.ildj.mg servicc equipment i s  installed and energized. 

No prouisi.ons for utWy rnetcrkg within the distribution equipment. 

Owner’s metering is installed and operational. 
Automatic Transfer switch is installed (No evidence that it bas been testcd or operated). 

Main distribution breakers installed and encrgized. 

45kVA 120/208 volt transformer instal1,ed and energked. 

120/208 distribution panel A installed and energized. 

No H.O.A. contactors i,nstalled. 

Branch circuit wiring installed 120/208 volt devices complctte (Power provided from this 
panel to numcrous 1,oads not indicated on thhc drawings). 

No 120/208 vo1.t distribution panel B installed. 

Motor control center installed as indicated on drawings and energized. 

0 Motor wiriag, motor disconnects a,nd terminations complete as indicL.;d on. drawings (No 
evidmce that motors have been kstcd or operated). 

Emergency Gcnsrator 
Generator in place. 

0 Room ventilation and controls incomplete. 

Battery charger not installcd. 

Unit has not been m or tested. 

Lighting 
Exterior lighting installed. 

Illuminated cxit signage installcd. 

Interior fluorescent lighting installed and energized. 

0 Interior High Intensity Discharge (KID) lighting installed and energized. 

Switching provisions for the above lighting complete and operational. 

Incandcsccnt and Class I Zone T I  Luminaires not installed. 

Communications Systems 
0 
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Zcnon PLC cabinet installed. 

Field wiring to Zenon PLC cabinct installcd. 

Wfmg identifktion not yet complete. 

PLC power supply DM rail, hput modules, Output modules, and communications module 
installed. 

Processor modulc not installcd md not found on site. 

Panelvicw operator terminal remotely mounted outside of the offkellab area 

A second PLC cabinet found locatcd below thc incoming tcclephone servicc. 

Cabinet contains a socond Allen Bradley SLC 500 scries PLC, associated Input modules, 
Output modules and cornmications module. 

The second PLC does not have a proccssor modulc. 

The second PLC does not have any documentation to indicate its function or purpose. 

3.2 REAX, PROGRESS VS CLAIMED PERCENT COMPLETE 

3.2.1 Civil 

As noted in Subsection 2.3.1, the site-civil aspccts of the project design arc significantly 
complete. The plant has adequak culinw water senice and enough site grading has bccn 
complcted to provide for surfacc drainage away from the constructed plant building. Sitc-civil 
work remaining would includc the identification of points of discharge for all surface drainage 
and a mare rcfined grading scheme to provide for d k c t  runoff to effectively discharge to an 
existing storm scwer system or drainage channel. adjacent to the overall plant site. Considcration 
may also be given to placing a gravel surfacc adjacent to thc plant building allowing for a more 
durablc patking surface during wet weather conditions. The site-civil work i s  considered 70 
percent complete given the stated site deficiencies. 
Code and regulatory issues relating to site work are discussed in Section 2.1.1. 

3.2.2 Structu~al/Grchftectu~al 

The structural and architectural components are substantially complete, and for the sake of 
quantifying the progress, it can bc stated tkat completion is at the 99% stage. 

3-23 Process 

As discussed in thc previous section, almost all of tbe equipment has been accounted for. 
Installation of equipment on-site was compared to the process drawings and P&Ds and most o f  
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the piping bas been installed. Howevcr, since commissioning of &he equipment has not yet been 
stated, the quality of the installation has not yet been verified. For example, prcssuro testing the 
piping system wou1.d provide proof that the piping has been properly installed. In gcn.era1, process 
systcrns, without completing some of thc minor installations and troublc shooting and 
commissioning stage, can be estimated at a maximum of 90 percent complete. 

A list of work and estimated cost to complete, excluding remediation of any deficiencics, i s  
presented in Section 6.0. 

3.2.4 Mechanical. 

Based upon ow site revicw of the status of the mechanical hstdlation, lack of O&M material, 
training, tcst reports, asbuilts and commissioning we would estimate the progress of thc 
mechanical trade to be no more than 75%. Boiler heating circu,it circulator is not operational due 
to an elcctrical problem. 

3.2.5 Electrical 

Based upon o w  site rcview of thc status of thhc el.ectrica1 installation, lack of O&M matmid, 
training, test rqorts, as-built drawings and, commissioning we would. estimate the progress of the 
electrical trade to be no marc than 80%. This level of completion is related to t l ~ e  exccution of 
work indicatcd in. the project drawings. Should the rectification of Canadian Electrical Code 
issues (to comply with Note 3a on drawing D-01999-EO01) be consid,md, we would estimate the 
progress of the electrical trad.c to be no morc than 60%. 
Based u.pon our site rcview of the status o f  the contro1,s installation, incomplete hstalJ,ation status 
of a number of measurement and. control devices, the incomplete status of both of tb.e Plant PLC 
systems, lack of O&M material, training, test reports, as-built drawings and comksioning wc 
would cstirnate the progress of thc controls lo be no more tl~m 50%. 

3.3 VARIANCES FROM THE CONTRACT DOCUMENTS 

3.3.1 StructuraVArchitectural. 

The following itens are in variance from contract documents: 

Structurd Items 
Missing sag rods (purlin braces) 
Truck fill attachment onto lie station has not been installcd. 

Architectural Items 
Missing floor bascs on upper level walls (office, washroom) 
Paint touch-up rcquired throqhout plant 
Mhor damage to cabinetry should bc repaired. 
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3.3.2 Process 

Due to the problems encountered with the Octoform, the size o f  the anoxic and acmtion tanks i s  
less tbai that originally proposcd. Otherwise, variances of the equipment installation compared to 
contract drawings arc 1,ixnited and are listed below: 

Aeration piping to Zcnon equipment slightly different than P&ID, but still acceptable. 
0 Additional valvcs and intercoanecthg piping providcd on U S  fines to allow recycling from 

either acrobic t a d  into either anoxic tank. 
Seal water piping flow back pulse tanks to vacuum pumps not found. Seal water taken 
dircctly from pump casing. 
Addi~ond 50 mm line with isolation valves provided bctwcen backwash t d s .  
A 25 mm ball valve installed instead of a 38 mm check valve fiom the polymer supply line 
into the flocculator (not sure ifball cbeck valve installed). 

3.3.3 Mechanical 

Primarily, the building mcchanical contractor has followed tbe Issued for Construction drawings 
with the exccption of the ventilation system. The air handling unit i s  installed in a different 
orientation than was depicted on the drawings and its installed Xocntion has created, access 
problems. Filter removal, which will be required fbqucntly, is almost impossible witliout damage 
to the filters. Coil rcmoval will not be possib1.e without dismantling the retwdcxhaust section of 
thc unit air handling or installing an additional coil, access door on thc opposite sidc of the unit. 
Frcsh air ductwork to the unit has becn modiflied to suit available space and will creak large static 
pressure losses for which thc unit was not designed. Ventilation ductwork distcibution has been 
modified, which has left some areas with.out venti1,ation or heat; the main lower vestibule i.s one of 
these spa.ces. 

3.3.4 Electrical 

There arc a number of variances where thehe electrical installation does not conform with the 
contract documents. One variancc i s  that the main sentice distribution equipment is ratcd at an 
intempting capacity if 18 kAIC, making &e distribution equipment more robust than what bas 
been specified on the drawings- There are a number of i tms  indicated on the drawings which 
have n.ot been installed. These include the two contactors and 120/208 volt Panel B. The lift 
station piping within the structure is fitted with electric heat tracing. Heat tracing (while essential) 
has not been included in the electrical. load calcu1atj.on for the facility and may cause difficulties 
related to tb.e facility's el.ectricaI scrVjce size. 

3.4 CODE VARIANCES 

3.4.1 CivVil. 

Typically, national building and structural codes do not apply to civil-site consiructioa. The 
construction of watcr lines, sanitary sewers, storm drains, and sitc drainage improvcments are 
generally governed by standards cstablished by thc muuicipality in which the construction takes 
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place. Accordingly, a review of all record project design documentation. has not produced 
reference standards for general civil-site construction. The completed civil-site work can only bc 
assessed for standards considered to bc good engineering practice. In this regard, there is no 
information or details shown on the project constnrction drawings that indicate the size OF line, 
piping materials, or location of appurtenant fittings/valves for the existing water linc. Until this 
information i s  detcrmined, an assessrn~nt of whether the existing culinary water linc was done 
according to good engineering practice is impossible. It is recommcnded that the existhg water 
line be exposed in enough locations to determine the indicated d or mat ion. 
Code and regulatory issues relating to site work are discussed in Section 2.1.1. 

3.4.2 Structural/Arch~~ecturnl 

Structural-Scismic design - not indicated in structural notcs. Although this i s  an omission, it is not 
considered serious for a structure of this type. 

Architectural-Separation between Trasb Anger room and remiwing plant areas; This may not be 
an NBC variance however reference to NFPA requirements would suggest it is a Fire Code 
variance. Refer to discussions in previous subsections. 

3.4.3 Process 

As discmsed in Section 2.2.3, the Iqaluit Sewage Treatment Plant can be divided into several 
fimctional areas according to NFPA 820 as follows: 

Thc coarse screening facilities 
The aeration basin. 
f i e  sludge d,ewatering room 

Presently, the coarse screening area does not meet structural, mechanical. or electrical 
requirements identified in NFPA $20. Refer to the appropriate section for firthcr comments. 

Ventilation requirmmts in the aeration basin arca are also inadequate and as such el.ectsica1 
requirements identified in NFPA 520 are likely deficient. 

3 -4.4 Mech ani cai 

The following code variances were noted during OUT site investigation and are categorized by 
syskm: 

Fuel Oil System 
The outdoor self contained fuel oil storage tank i s  supported by a steel frame which is  not 2 hour 
fire ratcd as per the NFC Part 4. 

Thc fuel oil daytank has not been provided with secondary containment as pcr code. 
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Plumbing System 

Floor drains servhg the washroom and Main plant floor discharge dircctly into tzlc Anoxic Tanks 
with a short tailpiccc and no aap. The tailpieces sho~dlld be extended below the normal water level 
within the Anoxic tanks to prevent vapours firom migrating to the areas a,bove. 

Domestic water tank located on the mezzanine above tbe o@cc and washroom mnst have the 
temperahre and pressure relief valve piped to a safe discharge drain. 

Heating System 

Combustion air ductwork has been provided with a volumc control damper and is physically too 
small to serve the mechanical room appliances. 

Unit heatcr fan motors and thermostats arc not suitable for area classifications. 

Boiler flues axe not insulated and the boiler chimncy condensate drain is not piped to suitable 
drain. 

Ventilation System 

Ventilation systm must bc revised to suit NFPA 820 requiremmts. Fire dampers am required at 
dl firc separations as per the National Firc Code (NFC). 

3.4.5 Electrical 

Code variawes have completely been incorporated into the construction of the facility as 
described in the previous Documents Review P0rti.m of this rqmrt. From a Camdim Electrical 
Code variance perspective the facility has been built to what is shown on the drawings and. not to 
the HMA drawing E001, Note 3. Standard of Work, itm, a) which states “All the cl.edtrica1 work 
shall be instal.l.cd in a.ccordance with the Canadian Elechical Code as revised and adopted in the 
Northwest Territories and shall be thc satisfaction of the inspector of Electrical Energy and the 
Electrical, Engineer.’’ There are additional Canadian Electrical Code considmations arising Erom 
the manner in which the existing constnrc*cion has been completed. Tlie most significant item i s  
conduit supports. The facil.i.ly contains vast amomts of seal tight flcxi.ble conduit that is  not 
supported and wbere it is supported, the mamer in which the support is provided is unacceptable. 
Other tech cables and PVC conduit installations do not comply witti the conduit supporl. 
requirements. The m.mer in wlaich the fa.ciMy Yomd is provided is not indicated in Ihe project 
documentation and is now mcased below the building slab, The verification. process requircd to 
emure the existhg ground is acceptable may be more expemive than thc installation of a new 
grounding system that hams been reviewcd and accepted by the local code anthority. Code 
considerations related to NFPA 820 h a w  not been addressed during cons~ct ion and Ihc Class I 
Zone I1 Luminaires, and gas detector shown on the drawings havc not been installcd. The 
requirement for a fire alarm system will nced to be addressed, and by doing so th.e owner will gain 
a rncasure of assct protection (as well as codc com.plia-nce) as the building does not require 
SprinMms. 

~ 
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3.5 DEVIATION FROM GOOD ENGINEERING PRACTICE 
e 

3.5.1 C i d  

As stated in Subsection. 3.4.1, there is no infomation or details shown on the existing projcct 
construction drawings to determhe pip? skhg, piping materials, appurtenant fittingsIvdves, and 
overall trench installation to assess whetha OT not the existing culinary water h e  has been 
installed in accordance to any standard or code. The existing line would have to be exposed and 
inspccted to asscss the condition of the existing line and to make 3 determination of the overall 
adhcrence to accepted engineering standards andor practice. 

3.5.2 S ~ucturaYArchitec~uxa). 

b 

0 

Purlin bottom flange bracing - struct~ue is incomplete without these braccs. 

Stair acccss, jib hoists -jib hoists poorly located for their functional use. 
Ladder access to mezzanine -poor access due to ship ladder acccss venders. 

Lack of galvanizing to roof bracing cables, AHU bracing - maintcnance issue. 
Curbs around chemical tanks - tank leakage is mcontained, and could find its way into 
electrical room andlor blower room bclow. 

Fuel containment (refix also to mechanical) - containment lacking. 

Gratings over the cassettes probable does not extcnd far enough south (there is enough room 
for a foot to mtcr gap) - potential user hazard. 

Guards handrails/l$uwds between the two aerobic tanlcs is too Elexiblc (spans too Far) and 
should be reinforced. 

Access - from Trash Auger to Foumier Press (see Process comments). 

Arch rating 3hr to screening - discussed in dctail previously. 

3.53 Process 

Plant Capacity 

Since Bows fluctuate over thc course of the day (diurnal fluctuations) and over the coursc of the 
year (seasonal fluctuations), design of any wastcwater treatment plant should not be bascd OR 
avcrage day flows but rather consideration must be given to thc minimum and maximum day and 
peak bow flows seen ixl the system. Maximum day and peak hour water demands arc two and 
three times higher than the average day flows, based on information derived for the Watcx 
Treatment Plant Dcsign Brief (Earth Tecb, October 2001). For a system such as Xqaluit, water 
dcmand will closely match wastewatcr production. Thus, the 1998 construction ycar average day 
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flow of 1,800 &/day would required that the wastewater plant be designed for a peak trcatrnent 
capacity of at least 3,600 m3/day. 
The City of Iqaluit provided thc averagc day flows in the IRFQ-2/21/98. Good engineering 
practice would dictate that the designer, Hill Murray, take into account the maximum day flows in 
designing thc wastewater treatment plant. Having based the design of the wastewater treatment 
plant on current avmage day flow, the existing system is already under designed to accept evcn 
cment peak flows, and no buffer or peak shaving storage i s  providcd. Thewfore, during peak 
flow periods, insufficient treatment andor direct release of untreated sewage may be the result. 

In addition to deviating fiom general plant capacity design philosophy and sizing of equiprncnt, 
comments on specific equipment items and general operability of the plant are provided in the 
fo11,owing paragrapbs. 

Trash Room 

Grout was not provided undcr the scrccninglaugcr tank. Consequentl,y, as liquid levels in the taak 
are likely to fluctuate, the floor of the tank will likely bc subjectcd to metal fatigue due to flexing. 
The intent for disposal of the collected screenings unclear. Based on &he layout of the plant, two 
scenarios are envisaged, as follows: 

The scrcmjngs will be collected in a bin in the screening room. To dispose of the screenings, 
the bin will haw to be rolled through the aeration tanks area, over grating and either tl""uFh 
the double doors near the front entrance and onto the gating outside. A rcmovable chain 
would allow the bin's contents to bc dumped two stories down into an awaiting container. 

Alternatively, the bin could be rollcd into thc sludge dcwaterhg room and the bin's contents 
disposed through the roll-up garage door into a bin or truck below. 

Neither option is operator friendly, In addition, 'both options would requirc that the Trash Room 
door be opmcd on a regular basis, thus allowing potentiaSly hazardous gas to escape h to  the main 
area of the plant. 

To makc the collection and dkposal of screening more operator friendly, it is proposed that a door 
be added to thc outside wall so that the screenhgs could be dumpcd directly fiom the &ash room 
into an outside conlaincr. Not only would this minimize the time and facilitate the operation of 
removing scrccnings from the trash room, but this would also minimke the number of times per 
day that the door betwecn the trash room and main plant axen must bc opened. 

Amation Systcm 

The finc bubble d,i&sers have been sitting uncovered in the plant and the diffusers are completely 
covered with dust. The equipment supplier was contacted to pravidc comment on storage 
requiremcnts, The supplier indicated that dthough thc present diffiser storage i s  less than. ideal, 
as long as the diffusers have been stored in a heated environment, protected from the elements, 
the difi,scxs should still be usabk. 

Xenon Membrane System 
- 
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Zenon cstimatcs that the clcaning frequency of the cartridges in e5ch tank would be required 
every three to six months. However, the cleaning frequency is likely more frequent. At anothcr 
mcmbranc plant in Powell River, mcmbranc cassettes haw to be cleancd every two to three 
wcoks. Consequmtly, we expect that two operators will, be required two hours per clay, fivc days  
a week just to clean tbe modules. This would significantly incrcase thc estimated m u d  
operating costs for thc facility. 

Removal of a module for dcaning consists o f  the fofol~.owu~g steps: 

Thc floor grating must be opencd. Normally, temporary guardrails should be provided to 
ensure operator safety so that there is no risk of falling into the aeration tank during this 
proccss. None has been provided. 

. The module must then be removed from the a.cration tank using a manual hoist, The 
approximate weight of the module is 2 tons. Considering the weight of the module, an 
electric hoist would bc easier to operatc. 

No walkway space allowances have been provided to permit the opmator to walk around the 
modulc, once the modulc bas been removcd from the aeration tank. 

Two operators arc required, to pull the module toward Ihc dip tanks. The module will have to 
be carefully stecred to ensure that the piping leading to the mod,ulcs is not damaged. 

RAS Systcm 

A hoist has been provided in the event that the RAS pumps mttst bc removed fiom thc aeration 
taxlk for mahtenancc or repair. Howevcr, actual rcmoval of the pump and access to the pump is 
ncarly impossible. Once the W S  pumps we hoistcd out of the tank, thc hoist reach only allows 
for the pumps to bc set on the tank wall. The piping systcms on either side o f  the tank wall 
prevent access to the pumps. 

Pipping Systcm 

Mmy of the actuated vdves arc difficult to access and an insuficient amount of isolati.on valvcs 
has been provi,ded. 10 addition, normally consideration is given to huture disassembly 
rcquikeinents of a piping and pumping system and flexible coupl.ings or victaulic joints are 
provided to facilitate disassembly. However, no such provisions have been included in a. 
systematic manner fox this piping system. The piping material is also inconsistent an.d i s  likely 
defined. by the limits of the vari,ous supply contracts. In general, there is vcry little, if any, piping 
or equ.ipment support. 

Pumping Systems 

Removal of thc pumps i s  made difficult for several reasons: flexible couplings to remove the 
pumps have not bccn provided; there is insufficient space to remove the pump motors, duc to the 
mixing tank or the backwash tank; and i t  is diEicult to providc an A-frame crane for some of the 
pumps due to tbe lack of beadspace and Toom taken up by thc T-WAC system. 
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It i.s not clear how the small vacuum pumps pro~ded  for priming the system will bc controlled for 
shut off. 

Foumier Filter Press 

Thc progressive cavity pump supplied with the Fournier equipment has becn installed on the wall,. 
Aside from the fact that such an installation is unconvmtional, maintenance of the pump is made 
difficult as t h e  is no room to remove the pump shaft. 

"he sludge dewatering system includes B requirement of 16 .tons of woodchip per year. 
Considering Iqaluit's climate, availability of woodchips is minimal. Thus woodchjps would have 
to be shipped to Iqaluit ox], a yearly basis, and dry storage provided. T.n addition, the wood chips 
are to be dtunpcd into a hopper located on the mah operating level. The top of the hopper is 
approximately 1.5 rn. No provisions to facilitate dumping the woodchips into the hopper, such as 
a ladder and platform for ahe operator, have bcen includcd. 

Foumier Polymer System 

The use of recycle flush watcr for the polymer system, current design, i s  not recornmendcd since 
the polymer will react with constituents in &e rccycle watcr thereby increasing polymer dosing 
requirements. 

Blowers 

According to thc nameplate, the Amen blowcrs ate 25 hp blowers rated for 16.9 m3/min, with a 
backpressure of 0.7 bar and operating at a speed of 4800 rpm. Howcver, the drawings indicate 
that the blower should run at 1800 rmp. It was not obvious on sitc OT clear from the O&M 
equipment whether speed reducers liavc been provided. Thc noise produced from the blowers 
nmning at 4800 rprn will require protective hcaring. The blowers sbould be sized to run at 
1800 rpm to minimize noise levels. In addition, acoustic enclosures around the blowcr arc 
rccommendcd to minimize noise levels. 

Chemical Fced Systems 

Thc citric acid and hypochlorite chemical kcd systems are being stored adjaccnt to each otber 
without any containment. 

Laboratov 

Thc laboratow is located above the o f i c e  and washroom and i s  approximately 2.43 m above the 
operating floor levei. Access is by ship's ladder. Carrying samples up the ladder will prove 
precarious. As a minimum, a spiral typc staircase shou1.d be provided. 

35.4 Mechanical 

Fuel oil supply line from outdoor fuel oil storage tank is a gravity feed line and, bascd on our 
experience, should be increascd to SOmm to provide adequate fuel supp1.y during cold weather 
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conditions. Tbe installed location of the daytank is inappropriate due to its height. It appears that 
when the level of the outdoor storage tank drops below 50% the achievable levcl of the also 
daytank decreases. The supply line entcrs the bottom of the daytank which will crcate problems 
with sludge accumulation. Thc main supply line is currently slopcd towards the main storage 
talk- 

3.5.5 Electrical 

The project drawings are ixlcomplcte in that, good engineering practice dictates that a number of 
otlier items should be detailed and specified in the project documents. Examples ofthis are: 

Grounding details, including the layout of the ground, type size mcl location. of Bound rods, 
type and size of ground conductors. 

Circuiting of all equipment, lighting and. receptacles. 

. Motor control schematics and MCC elevations. 

= Emergency generator load control schematics. 

Equipmcnt installation and connection details. 

0 Contactor control schemabics. 

The projcct drawings do not show a sufficicnt levsl of coordination bctwcen thc Hill Murray, 
Foumier, and Zcnon packages. This i s  particularly evident with respect to the facilities control 
systems, where there is an entire PLC system installed that does not appear on any &awing or in 
any document. 

This project was also of the magnitude that would warrant a three part specification. The 
specification should outline Gcneral Rcqui,rements, Product Details, Installation Execution 
instructions, for all major electrical and controls assembl.ies or systems. 

Good engineering practice would dictate a different approach. to the ''Code Load Calculation,'' 
shown on the drawings. The recommcnded calculation would be performed as foEbuows; 

A = the sum of all required motor loads at 1 OO%, except the largest motor. 
B = the starting load of the largest motor. 
C = the sum of all electric heating loads at 100% 
D = the base building load at 25 W/m sq. (as per Table 14 C.E.C.) 
Additional 25% capacity for fiture expansion. 

Minimum servicc size = (A+B+C+D)+ (A+B+C+D)* 2 5  

Inspection o f  the facility has revealed further deviations kom good engineering practice. The 
Electrical room location and the installation of equipment within the room will be problematic. 
The elcctrical room location i s  such that it sits within a rccessed containment arca with all the 
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membrane proccss pumps, piping, two large back pulse tanh, and two largc chemical. storage 
tanks (show as PUMPS AREA on the dmwixlgs). Any piping or equipment failure, of: 
mahtenancc actidtics will rcsult in fluids on thc floor in the recessed area. Sb.oudd thhc volume of 
fluid exceed tzlc capacity of the 2, 4’’ floor drains there will be fluid in the electrical, room. T h i s  
problem i s  made worse by the fact that the electrical equipment i s  mountcd directly on the floor, 
and not on a 2” housekeeping pad. The MCC con€ip;uration is such that all MCC coxlt~ol wiring i s  
routed in a chase along the bottom of the unit. It will take very little fluid in the electrical, room to 
get this control wiring wet. 

Good engineering practice would also dictate that the facifity would be fitted with n conduit and 
wiring system that will enable access to both the equipment and all local motor disconnect 
switchcs. The scdtight flcxibIe conduit has bcen nu randomly from the field terminations to a 
local controls junction box or disconnect svvitch mounted on thc wall behind all of the process 
equipment. In this installation the discomccts are inoperable, the junction boxes arc haccessible 
for service work and any process work that rcquires removal of piping will have to contend with 
moving the conduit. The design should haw included a separate tray network for power and 
controls systems. The disconnect switches should be located at ea.& pump motor for case of 
operation. 

The lighting levels on the second floor of the facilify are acceptable at the present time, however 
as the facility ages and the reflcctance levch of the interior surfaces diminishes the lighting levels 
may be poor. 

Thc installation of the generator has not becn completed in that thc support equipment for tbe 
generator set is either incomplete or requires revision. Thc aumerous problems with the ficl 
handling and room ventilation S~S~EIIIS are documented in the mechanical. postion o f  tbe report. 
The battery charging system is yct to be installed. The cmergency power system will require a 
load management schcme be devised, approved by an engineer, and implemented in order to have 
the unit function. 

The last item we have reviewed with resgcct to deviations fiom good engineering practice i s  the 
level olautomation to be implemcnted in this facility. Although not well documcntcd, a review o f  
the installed equipment and thc nature of thc membranc process indicates that this was to bc a 
highly automated facility. Implcmentation of any automation schcme in Iqaluit should bc 
undertaken witb care, as the skills requircd to troubleshoot, or repair failures of the automation. 
systm itself may not always be available on site. This may place the facility in a compromised 
state w M c  knowledgeable personal or required repair parts are brought in from the south The 
facility design has not included any redundancy h systems or pTovisions to operate thc process 
manually. 

3.6 RROPOSED/RECOMM.ENDED MODIFICATIONS 

3.6.$, Civil 

Recommended modifications for thc civil-site design would include possible improvements to thc 
cxisting grading and surfacing of parking or scrvicc areas immediately surrounding the existing 
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plant building. Depending on the extcnt, or quantity, of potential storm runoff from, the overall 
plant site and capacity of the surrounding drainagc system, an attcmpt should be made to grade 
the parking area surrounding the cxisting plant to allow for the proper collcction and discharge of 
storm watcr nmoff from the overall plant area. Gravel surfacing should also be placed to facilitatc 
the general accessibility to the plant from parked vehicles and 20 lessen the extent o f  decp rutting 
by light vehicle traffic during wet weather conditions. 

3.6.2 Structural/Architectural 

These will be largely process driven. All item in 3.3.2 and 5.2 abovc should be addressed. In 
addition, exterior work is required such as backfilling and general, cleanup. 

3.63 Process 

Morc recent population projections were prescnted by Earth Tcch in the Water Treatment Plant 
Design Bdcf (October 200l>. The year 2021 design population i s  estimated at 9,788 with a 
drinking water demand of4,520 m3/day and a net capacity of 9,040 m3!Ctay to mect maximum day 
demands. The peak hour demand was estimated at 13,560 m3/day in thc report. 

Trash Room 

To makc the collcction and disposal of scrccning morc operator friendly, it is proposed that a door 
be added to the outside wall. so that the screcnhgs could be dumped directly fiom the trash room 
into an outside contaber. Not only would this m i n i k c  the time and facilitate the opwatian of 
removing screenings from the trash room, but this would also minimize thc number o f  times pcr 
day that the door between the trash room and main plant area is opcned. 

3.6.4 Mechanical 

Fuel Oil System 

Provide the outdoor self contained fuel oil storage tank with a certified 2 how fke rated support as 
per tbe NFC Part 4. 

Relocate the fi1,el oil daytank and provide secondary containmmt. 

Increase fuel oil supply line to 50mm and SIOPC towards daytank. 

Heating System 

Xncreasc combustion air ductwork size, rmove volume control. damper and provide co1.d air trap 
at discharge to prevent freezing conditions in mechanical room.. 

Replace Unit heater fan motors and thermostats that art not suitable for area classifications. 

Insulate boiler flues and pipe thc boiler chimney condmsate drain to suitable drain. 
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hsdatc  heating piping. 
Pipe boiler PRV’s to glycol storage t d .  

Provide source of heat h. 1.0wcr floor vcstibule. 

Plumbing System 
Extend tailpieces of floor drains scrving the washroom and Main plant floor below thc normal 
water level within the hnoxic tanks to prevent vapours from migrating to the areas above. 

Pipe domestic water tank T&P relief valvc to a safe discharge drain to alleviattc safety hazard. 

Install potable water storage tank level controls. 

Ventilation System 

Ventilation system must be redesigned to suit WP,A 820 rcquirements. Fire dampers arc required 
at all fire scparations as per the NFC of Canada. Additional ventilation equipment is rcquired to 
meet requirements of NFPA 820. 

rxlstall new exhaust fan in Trash Auger room to meet the 12 air chan,ge requirement. 

3.6.5 Electrical 

Modifications to ,the buildings electrical and controls systems should be undertaken tu achieve th.e 
following three goals: 

0 

Provide an electrical distribution system that is of a correct size and configuration to cnsure 
the operability of the facility in both normal and emergcxlcy power modes. 
Enszlrc the facility’s electrical systems meet or exceed the code requircrncxits discussed in this 

Provide electrical and controls systcms that arc revised to match thc reqrtiremcnts of any 
modifications to the wastewater treatment proccss. 

T q O f i .  

Should the Zenon mcrnbrane trcatment system be implemented, the facility will requirc an 
additional electrical service in order to accommodate the new air handling equipment required to 
meet the code dictated ventilation requirements. Should the wastewater trcatment process be 
rcvised to a less pumping/ blower intensive scheme, hthe reduced requirement for ~ C C S S  motors 
will fiee up capacity in the existing service. 

3.7 COST ESTIMA’JF TO COMPLETE PER EXISTING CONTRACT DOCUMENTS 

The cost to bring the existing p1,ant into operation in accordance with the initial design and 
spccifications has been estimated at slightly ova $820,000. The stated cost is completely 
assigned to making modifications and upgrades to structural, mechanical, electrical, and 
instrumentation components of the cxisting plant to satisfy code violations and to generally make 
thc existing plant operable. 
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Four optional proccss schcrnes were also cvaltratcd to complete the existbg within n reasonable 
pcriod of time. The goal of fhc evaluation was to apply alternative treatment processcs to .the 
existing plant design that would minimize additional construction costs, while at the same timc, 
adhcre to effluent quality standards established by the City of Iqaluit and the Nunavut 
Environmental Authority. 

The initial option is to finish all, plant construction in general accord.axlce with the existing design. 
However, the existing facility including all structural, features, in addition to i l l  electrical and 
mechanical equipment, will have to be replaced or brought up lo code according to the fmdkxgs 
and recommendations presented in the previous sections of this report. This option will most- 
likely result in the quckcst and most direct solution to the problem of providing acccptable 
treatment to the community’s domestic wastewater. The completion of the plant in gsnenl 
confmancc with the existing design will also result in a number o f  operation.d probXerns that 
need to be addressed before this option, is selected. 

A membrane treatment process typically results in considerable operation and maintenance costs. 
Based on actual data collected at other plants, annual maintenance and operational costs at the 
Iqaluit plant are expccted to reach $900,000 per year for the first few years o f  operation. In 
addition to general plant opcrations, tbe statcd cost also includes all labour, materials, and 
equipment to clean and rcplace membranc cassettes according to tlie manufacturer’s 
recommen dations - 

M,embranc processes are complex and require a significant level of training to properly operate 
and maintain. Given the plant’s remote location, size o f  community, and limited access to 
training opportunities, there is a concern as to whctber the Ciw’s public works staff can acquirc 
and maintain the expertise necded to opcrate the system. 

The FoLmicr rotary press is generally a viable equipment option to effectivcly dewatcr activated 
domostic slu,dgc. Howcver, thhe process rcquires a considerable volume of wood chips, or pellets, 
to opcrate. Thcse chip os pellets are not availablc locally an.d will have to be shipped by sea 
fiom the lower Province. Accordingly, the cost of shipping and storing the indicated amendment 
matcrial is expected to be expensive and fiIther add to excessive operation. and maintenance cost 
of the plant. 

Based on stated design and membrane manufacturer criteria, it i s  apparent that the cxisting plant 
is  mdcrsized in terns of both process and hydraulic capacity. As noted in Section 2.1.3, thc 
estimated current population base is 5,200, By applying the established per capita watcr use rate 
of 400 lpcd to the indicated population base, the immediate average day influent flow is estimated 
at 2.1 ML/d; which exceeds the statcd plant hydraulic capacity of  1.8 ML/d. The membrane 
manufacturer’s process design critcrja guarantees the cstablished effluent water quality of 10 
mg/L for both TSS and BOD given m influent contaminate lcvel of arouvd 220 mg/L. The 
average measured influcnt contaminate levcl i s  350 mgL. 
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3.5 COST ESTIMATE TO COMPLETE ALTERNATE PROCESS OPTIONS 

In addition, to completing the exi,sting plant’s construction with the current process eqipmelat and 
fa,ci.lities in-pIace, fow other options were considered that would allow for va~5ous 1eveJ.s of 
treatment and process schemes that would significantly reduce annual plan$ operation and 
maintenance costs. T ~ E S G  options include thhs plant’s convmdon to primary treatment, an 
activated, sludge process, a non convmtional activated sludge process, and a sequmce batch 
reactor process. 

Conversion to Primary Treatment OnXy. The conversion to primary trcatment would 
effectively m o v e  the existing bioreactors, blowers, and attached aeration system from service. 
The aeration system would be removed from the existing bioreactors which would be convcxted 
to primary clarifiers. Primary sludge would be removed horn the newly converted bioreactors by 
mechanical mcans, thickened, then pumped to a holding tank for fmal disposal at the City’s 
existing landfill. T h i s  option would proviclc the City with a simplified and relatively inexpensive 
soluti.on to the problem bringing the existing plant online within tb.e shortcst possible period of 
time. Howevcr, the lcvel of treatment would n,ot be much improved over the existing lagoon 
system now in scxVicc. For thb option to be implemented, the Nunavut Envkonmental Authorily 
would have to relax the eshblished water quality standard established for the new plant and sea 
outFall. 

The conversion to primary txeatment would require the installation of new sludge pumps, rclated 
piping, and mechanical equipment to remove scttled sludge in addition to making modifications 
to the existing plant to correct code violations and to ixnprove on overall plant opcrations. The 
costs to install the indicatcd new equipment and related plant modifications arc presentcd as 
liquid strcarn capital costs in the Following table with similar costs associated with other process 
options. 

Conversion to Conventional Secondary Treatment Converking lo a convmtional activated 
sludge process would require considerable mcchanical and structural modifications to the existing 
plant- The primary change would include a conversion from a rnernbranc to an activated sludge 
removal, proccss utilizing newly constructcd secondary clarifiws. The new clarifiers would have 
to be constructed outside thc existing plant building; which, due to extreme cold winter 
temperatures, would need to be covwed or place inside a new building. It is anticipated that the 
catire tadcage (an0xi.c basins plus tlze existing bioreactors) of the existing pl.ant: would have to 
uti,lJzed as aeration basins in the activated sludge conversion. Thc eMumt quality with this option 
is expected to meet and excced the ncwly established wa,tex quality standard for a locali.zed sea 
outfall. The stated treatment performance is based on the need for a minimum 15 day sludge 
rctention time (SRT) in the newly consbxcted clarifiers. Thc costs associated with the design and 
construction of thc new secondary clarifiers has been estimated at $3.3 mil1io.n as shown on thc 
following cost sum,mary tab1.e. 

Conversion to Limited Conventional Treatment WWI Filtration. A less conventional process 
can be incorporated into the existing plant effectively eliminating the need for secondary 
clarification as described for the previous conventional activated sludge option. Thc existing 
anoxic basins and bioreactors could bc operated in series as opposcd to the current, or as 
designed, parallel €low schemc. The scries operation of thc existing process tanks, or basins, 
would allow €or an increase in SRT and a marked improvement with sludge removal eficiency 
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and wlc: overall treatmat process. Sludge removal wou1,d be accomplished by utilizing Kaldnes 
or Evirosirn filtration media at the temin.al point of flow withkt the last biorcactor. 72th is a 
simp1.ified option requking significant mechanical and structural modifications to the existing 
plant. The option proposcs the use of filtration media which typically requires more Iabour and 
related expenses to operatc and maintain. The efauent quality is expected. to meet and exceed 
establishcd standards, closely approximathg the previous activated sludge process option. The 
costs associ,ated with the design and construction ofthe described corwersion to lirnitcd secondary 
filtration has bem estimated at $3.5 million as shown on the followi,ng cost summary table. 

Conversion to Sequencing Batch Reactor. Incorporating a sequencing batch reactor process- 
approach to the existing layout of anoxic and aeratcd biorcactor tanlss is a viable option to 
improve the plant's level of treatment. Howevcr, this option would require the constrtrctioa. of a 
second set of bimeactors with the samc volume and gencral configuration as found in tbe existing 
plant. The operation of a time sequencing versus a continuous flow plant is significantly mort 
complex requiring additional training of operational  CISO OM^. This op~on ,  like the convcntional 
activated sludge option, will require that the proposed additional bioractor(s) to be covmed or 
encloscd within a new building. Effluent quality is expected to meet and exceed established 
standards for a sea outfall. Thc costs associated with the design and construction o f  the new 
bioreactors has bcen estimated at $4.0 million as shown on the following cost summary table. 

The projected costs to operate, maintain, and complete the various construction requirernmts that 
can bc associated with tbe proccss alternatives discussed above are Summarized in tlie following 
table: 

Oution EPCC' LSCC2 SMCC3 AO&Md 15yPws - 

Operate Existing Plant $820,000 NA $300,000 S9~0 ,OOO %~~,~00,0~0 

Primary Trezrment %500,000 $250,000 $300,000 $200,000 $3,000,000 

Conventional AS $710,000 %3,300,000 $300,000 $300,000 $7,200,000 

Non-Conventional AS $634,000 $3,500,000 $300,000 $350,000 $7,800,000 

Sequential. Batch Reactor $750,000 $4,000,000 $300,000 $300,000 $8,000,000 

Tab1.e Notes: 

1. EPCC: Capital costs to bring the existing plant to code and operational as recommended :For the 
stated plant option. 

2. LSCC: Liquid stream capital costs hcluding all concrete structures, pumping and piping systems, 
aeration equipment, mechanical equ-ipmenf electrical and instnunentation systems, etc. needed to 
modify the existing plant and implmmt the process scheme nssocjated with the stated option. 

3, SMCC: Solids management capital costs including sludge thickening and/or dewatering equipmn,t 
md al l  related piping and electrical conml systems for all. options. 

4. hO&M; Annual operations and maintenawe costs for all options. 
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5 .  15 YPW: Present worth of all, costs for a 15 year project fife at a 7.0 percent discount rate. 

4, The costs shown for solids mmagment jmpruvcments include the replaemcat oftha Foumier 
Rotary Press wi,th a thickening centrifuge. The justification for the recommended replacement i s  due 
to the anticipated txcessivc costs and gencral unavailability of wood chips or pellets to operate the 
Fourier press per the manufacturer’s rccom.mcndations. 

3.9 

The City of Iqaluit has to date invested an estimated $7.0 million to design aad construct a viablc 
and cost effective sewer trcatrnent @at to conform with more strjngent efflu-cnt discbarge 
requirements as established by the Nunavut Bavironmental Authity.  Unfortunately, 
construction of the plant was ordered to a stop due to numerous coktruction code violations, 
qucstionab1.e engineering, poor selection of process equipment, impractical, layout of plant pipkg 
and mccbanical equipment, and vari,ous concerns regarding thc expected costs to operate the 
facility over an extended period of time. 

The objective, or goal, of work presented in this rcport was to assoss the condition of the existing 
facility and carcfiilly evaluate feasible options to put the plant in service at the earliest possible 
date. With thc exception of converti.n,g QE existing plant to primmy treatment, the various 
process and construction options presented above will allow for effluent quality in fill conformity 
with established water quality standards. 

The general scope of this report requires the completioa of a comprchensivs plant a,udit to 
establish all d.cficiencics in terms of appticablc buildiug/construction code violations to further 
assess the scope of all additional work to bring the p1.ant opmtional. according to original 
performance crite,ria. This is interpreted a5 allowing for a completed treatment facjlity with, an 
average day by&aul.ic capacity of 1.8 Ml/d with the capabili.ty to rcduce regulated. contaminants 
contained in raw dom.estic sanitary sewage to meet cffl,uent water quality standards estab1,ished by 
thhe Nunavut Water Board. 

,RECOMMENDATIONS AND SUMMARY OF FINDINGS 

The problem with thc stated interpretation of the report scope of work is that 1.8 Ml/d will, in all 
likclihood, be less than adequate to service the City’s population basc by the time tlie cxisting 
plant is brought up to code in accordance with the recommendations made in this report. 
Therefore, additional consideration must bc given to address the issuc of plant requirements to 
mcet projccted jyowth over a reasonable planning period. To address this issue, and from various 
discussions with City officiak, it has been tentatively agreed to that thc City nceds to pursue a 
phased construction approach to bringing thc existing plant on-line o v a  an extended pcriod of 
time. The phased approach would d ~ o w  the City to fiind the additional plant construction over 
several years as opposed to spending a considerablc amount of moncy to finance a much largcr 
project within the immediate future. 

The remaining discussions will attempt to outline a feasible program to phase the reconstruction 
of thc existing wastewater treatment plant. However, a number of basic and critical, dcsign 
parametas will have to bc assessed based on. very limited data and information. The contaminant 
levels of existing sanitary scwage has bcen estimated at 200 ms/l to 300 mg/l for both BODS and 
TSS. The accuracy of this data is questionable due to the limited number of samples taken to 
arrive at the stated range of concentrations. Per capita indoor water dcmmd has been estimated. at 
between 200 ipcd to nearly 600 lpcd according to historical records taken at the Iqaluit Watcr 
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Trea.tment Plant firam 1978 to 2000. The range of thc stated basic design parmeters is 
considerable and will b,ave a significant impact on the scope of work, and related cost, to 
reconstruct the existing waskvater treatment facility. For the purpose of making a reconn.aissaas;e 
level effort to outline a possible phsed approach to reconstrUctin.g thhe existing plant, it i s  
assumed that BOD5 and TSS contaminant levels wiU not exceed the 300 mg/l level and average 
day indoor watcr demand will not exceed 400 lpcd. It is h f i e r  assumed that a conventioml 
secondary activated sludge process will be incorporated into the design and operation of  the fmal 
trcatmat facility. 

Phase 1 of a cxtended reconstruction project would includc all work to bring the existing plant 
up to code for all structural, mechanical, electrical, and instrumentation deficiencies as identified 
in this report. The scope of work would also a conversion of thc existing two biareactors to 
aeration b a s h  compatible with a conventional activated sludge treatment process. TIC completcd 
Phasc 1 work, as described, would allow for a l~yd.raul,ic capacity of 1. .60 Ml/d though th,e d r e  
p1an.t including the converted convmtional activated sludge aeration bashs. It must bc noted that 
tb.e com,pletion of this reconstnzcti,on Phase would not allow for thc treatment of wastewater 
influent, The plant wi.31 not be capable of treating raw sanitary sewage until secondary clarifiers 
have beca. constructed and included in the overall liquid treatment train in additi,on to the newly 
converted aeration basins. The plant would remain out-of-seruicc until the completion ofphase 2. 
Engineering and construction costs to complete Phase 1 is estimated at $1 .O I million.. 

Phase 2 would hclude tbe design and construction of 0n.e 12.0 metre secondary clarifier with a 
hydraulic capacity of 1.60 Mud. The new clarifier would match thhc bydraulic capacity of the 
aeration. basins completed in Phase I of thc cwerall reconstruction project am.d would allow the 
plant to go on-line f.0~ the &st time. The Phase 2 plant would have the capabili.iy to treat raw 
sanitary sewage to the standards establisb.ed by the Nvnavut Water Board for a population base o f  
4,000 fill t h e  residences. Engineering and constructi.on costs to complete Phase 2 i s  estimated at 
$3.0 million. Thc stated cost docs not include 8n insultcd building to totally enclae thc new 
clarifiers. Freeze protection will be pxovided by removab1.e-insulted covers to be p1.aced over the 
newly constnnctcd clarifier during cold weather operations- 

Phase 3 would includc the design and construction o f  two additional aeration basins (same 
geometry and hydraulic charactcristics as the basins converted in Phase 2). Thc construction of 
the new aeration basins would add an additional 1.GO Mlld for n total o f  3.20 Mlfd of liquid 
strcm hydraulic capacity through tbe aeration phase of the overall process scbeme. However, the 
plant would only have a treatmcxlt capacity of 1.60 MVd due to the existence of only one 12.0 
metre secondary clarifiier, Enginceriug and construction costs to complete Phase 3 i s  estimatcd at 
SI .6 milIion including insulted basin covers for cold weather operations. 

Phase 4 would include thc design and construction of a final 12.0 metre secondary clarifier. The 
plant would have B total hydraulic capacity of 3.2 MVd allowing for tlie treatment of raw domestic 
sewage from a population base of 8,000 residences. Engineering and construction costs to 
complete Phase 4 is estimatcd at an additional $3.0 million including insntated covers for cold 
weather operations, 

Making a few basic assumptiox~s, the completion of all fout phases of the reconstruction project 
would allow for adequate raw sewage treatment to the plamhg year of 2012. The basic 
assumptions would include 1) the population growth rate for Iqaluit avmges 3.7 percent over thc 
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foreseeable hture, 2) raw sewage contamizlant levels remain at. or below current lwels over the 
stated planning period, and 3) the avcrage per capita indoor water demand stabilizes at or below 
400 lpcd. Assuming that each a€ thhc described project phases can be completed Witl.lixl a 12 
month time fiame starting in 2003, the final plant can be on-line by late 2006 allowing h r  an 
additional. 6 years of operation without further expansions or modifications to the existiiig facility. 
This time hame would also allow for the City to acquire better operational datahaformation to 
more accurately assess the necd and timing of fiture plant expansions. 
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GLOSSARY OF TERMSlACRONYMS 

ACZ 350; 

BODS: 

CAD: 

CEC: 

CGSL: 

DBSPC-7/22/99 : 

DO: 

ETC ; 

HDD: 

HMA: 

WP-3/18/98: 

€WAC: 

IP: 

IRFQ- 1 /2 1/98 : 

MCC: 

NEiC: 

NFPA: 

NPC: 

NWT: 

P&ID: 

PLC: 

RAS: 

Am.erican Concretc Institute Stan,dsrd for Hydraulic Skuctures. 

Five day Biological Oxygtn Demand for hfluentleffluent contaminants. 

Computes Aided Design. 

Canadian Electrical Code. 

The consulting firm of CH2M Gore & Stonie Limitcd. 

Design-Build Stipulated Price Contract for the Munici.pality o f  Iqaluit Water 
Reclamation Facility as prcpnred by Hill3 Murray & Associates dated July 22, 1999. 

Dissolved Oxygen concentrations. 

Earth Tech Canada, Inc. 

High Density Discharge. 

The consulting fm of Hill, Murray & Associates. 

Response to Request for Qualifications and Proposals for Sewage Trcatmemt Options 
for the Municipality of Iqnluit as prepared by Hill, Murray & Associates dated March 
J.9, 1998. 

Revised Proposal for Fully htcgrated Sewage Treamcnt Facility for the Municipality 
oPIqduit as prepared by Hill, Mumy & Associatcs dated June 12, 1998. 

Heating, Ventilation, and Air Condi!Aonhg, 

Input Program. 

Request for Qualifications and Rroposak for Sewage Treatment Options as prcpnred by 
the Municipality of Iqaluit clatcd January 21, 1,998. 

Motor Control Center. 

National Building Code-I 995. 

National Fire Protection Association. 

Industrial Health and Safety Standards and Canadian Plumbing Code. 

Northwest Territories. 

Proccss a d  1nstruin.cntntion Diagram 

Process Logic Control. 

Return Activarcd Sludge. 
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SRT: 

TSS: 

WAS: 

SMRT: Unspecified proprietmy term used for system control software as proposed by Hill, 
Mumy & Associates. Actual definition of rbc acronym not given ia the design or 
contract documentation. 

Sludge Relcntion Time. 

Total Suspended Solitts. 

Waste Activated Sludge. 
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EXECUTIVE SUMMARY Earth Tech Project No. 49,745 

The existing water treatment plant has a useful output of 1,050 m3/day, which is currently 

less than the average day demand of 1,200 m3/day, and the throughput of the existing plant 

is limited by the capacity of the filters. 

The water treatment plant has been in need of an upgrade for several years and this 

continues to be the case. The excellent of the raw water quality of the Lake Geraldine source 

has permitted the City of Iqaluit to overcome the operational shortfall of the water treatment 

plant in its current configuration, but not without risk. 

Based on a current design year of 2022, available population demands and projections, the 

upgraded water treatment plant will need to have a production capability of approximately 

9,500 m’/day in the design year. For the most part, this can be achieved utilizing the existing 

infrastructure, along with new, increased capacity filters, contained in a new building 

addition above an existing cleanvell. However, shortfalls exist in both the existing intake 

and the recharge capability of Lake Geraldine, as described below. 

The best information available at the time of this report, from OMM/Trow indicates, that the 

Lake Geraldine reservoir has an annual recharge volume of approximately 586,000 m3. 

Based on this information, there may be a potential raw water shortfall situation in the year 

2005. Consequently, additional raw water may need to be transferred into the Lake 

Geraldine reservoir from an alternate raw water source. This transfer has potential treatment 

process implications, however, we feel these are limited, given that the alternate raw water 

being transferred to Lake Geraldine should be of similar quality. This needs to be 

investigated and confirmed. 

The existing raw water intake kom the Lake Geraldine dam structure to the water treatment 

plant is approaching the end of its u s e l l  life. Based on current population and demand 

projections, the intake may be unable to meet the maximum day requirements of 4,000 

m3/day in approximately the year 2001/02. It is recommended that the intake be replaced 

GJMl l.\work\55000\55524\03-report\pre-des1gn bnetlfinal pre-desim bnef 
yn\summary. doc 

. -  
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MUNICIPALITY OF IQALUIT 
CITY COUNCIL MEETING # 29 

NOVEMBER 27,2001 AT 3:30 P.M. 
CITY COUNCIL CHAMBERS 

PRESENT FROM COUNCIL 

M a y o r  Matthew Spence 
Councillor Kirt Ejesiak 
Councillor Lynda Gunn - arrived at 355 P.M. 
Councillor Keith Irving 
Councillor Chris Wilson 

Mayor John Matthews - Out of town 
Councillor Simon Nattaq - medical leave 
Councillor Stu Kennedy- Out of town 
Councillor Glenn Williams- Out of town 

Action 

PRESENT FROM ADMINISTRATION 

Chief Administrative Officer, Rick Butler 
Deputy Senior Administrative Officer, Ookalik Curley 
Municipal Liaison Officer, Jose Arreak 
Finance Controller, John Hussey 
ADirector of Emergency Services, Terry Augustus 
A/Deputy Fire Chief, Cory Chegwyn 
Director of Public Works, Paul Fraser 
Director of Engineering, Matthew Hough 
Community Economic Developer, Cheri Kemp-Kinnear 
City Planner/Development Officer, Bruce Parker 

Others Present 

R.C.M.P. Staff Sargeant M. Jefferies 
Nunatsiaq News, Denise Rideout 
CBC, Trish Estabrooks 
NewsNorth, Nathan Vanderklippe 

PRAYER 

M a y o r  Matthew Spence opened the meeting at 3:30 P.M. and before they had a 
quorum, allowed the delegate, Captain Elisah Sloan of the Recruiting Centre for 
Canadian Armed Forces to make her presentation. 

Councillor Lynda Gum arrived at 3:55 p.m. 

ADOPTION OF AGENDA 

Motion: 01-412 
Moved by: Councillor Chris Wilson 
Seconded by: Councillor Keith Irving 
That: 

“Council approve the amended agenda as noted.” 
Unanimously Carried 

Delete 3 a) Cpl. Lew Philip to January City Council meeting; Add, in its place, 3 a) 
Captain Elisha Sloan , Recruiting Centre for Canadian Armed Forces; Add 8 a) (i) 
Lands Administration By-law 550 forJirst reading,; Delete 8 c) (i) By-law 540 Zoning 
Amendment for third reading. 

MINUTES 

a) Regular City Council Meeting Minutes # 28 November 13,2001 



CITY COUNCIL MEETING # 29 
November 27,2001 
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Action 

Motion: 01-413 
Moved by: Councillor Chris Wilson 
Seconded by: Councillor Lynda Gunn 
That: 

“Council adopt the Regular City Council Meeting Minutes # 28 November 13,2001 with 
a spelling correction.” 

Unanimously Carried 

2. DECLARATION OF INTEREST: 

M a y o r  Matthew Spence declared interest when Council start discussion under 6(f) on 
the Hospital Land Application. m a y o r  noted no other declarations. 

3. DELEGATIONS: 

Captain Elisah Sloan from Recruiting Centre of Canadian Armed Forces, based in 
Yellowknife, came to Iqaluit, as part of their recruiting in Nunavut and wanted to inform 
Council on it and that she has been speaking with groups locally promoting Canadian 
Armed Forces under Aboriginal Entry Program which she handed out to Council as 
information. She continued that in order to be eligible, one has to be at least 17, at least 
completed grade 10 and be physically fit. They have to have a medical while taking the 
first course and have no legal obligations while taking the course. The first course is held 
in Ft. Smith, NWT. Should they want to continue, they can take a three week course held 
in Montreal P.Q., with Aboriginals across Canada. After completion of these two courses, 
the Aboriginals would then be free to join the Canadian Armed Forces if they want to. 
She added that there are no set quotas to join the program. Captain Elisah Sloan 
concluded by stating that a public meeting at Pamsh hall will be held on Thursday at 7:OO 
P.M., and welcomed anyone to attend that meeting. After some questions and responses 
from Council, M a y o r  Matthew Spence thanked Captain Elisah Sloan for her time and 
presentation. 

RCMP Staff Sergeant Michael Jefferies provided an overview of his monthly and 
statistical report to Council. After questions and responses to the report, ranging from 
provincial tickets to dispatch services clarification, M a y o r  Spence thanked Staff 
Sergeant Michael Jefferies for his report. 

4. STATEMENTS 

None 

5. CORRESPONDENCE 

Chief Administrative Officer, Rick Butler provided an overview of Council 
Correspondence and afker a brief discussion, the following motions were tabled 

Moved by: Councillor Chris Wilson 
Seconded by: Councillor Lynda Gunn 
That: 

“ Council donate $200.00 to Iqaluit Rotary Club for their Hamper X-Mas Drive for the 
needy.” 

Motion: 01-414 

Unanimouslv Carried 

Motion: 01-415 
Moved by: Councillor Lynda Gunn 
Seconded by: Councillor Kirt Ejesiak 
That: 

“ Council donate $200.00 to an Association of Montreal Inuit for their Christmas feast 
planned for Inuit as requested.” 

Unanimously Carried 
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Action 

Motion: 01-416 
Moved by: Councillor Lynda Gunn 
Seconded by: Councillor Keith Irving 
That: 

“ Council donate $200.00 to Iqaluit Speed Skating Club as they prepare for Arctic Winter 
Games 2002.” 

Unanimously Carried 

6. COMMITTEE REPORTS 

a) Administrator’s Report 

Chief Administrative Officer, Rick Butler provided a verbal report on his recent trip to 
finalize financial strategy details and option with consultants and potential financing 
partners, stating he will be providing a written report for council consideration and asked 
that a Special Council Meeting be set this week. After some questions, responses and 
clarification, Council set Thursday, November 29,2001 at noon to go over the report. 
M a y o r  Spence thanked Chief Administrative Officer Rick Butler for his report. 

b) RCMP Report: Staff Sergeant Michael Jefferies 

Covered under delegation. 

c) Emergency Services 

A/Deputy Fire Chief, Cory Chegwyn, provided an overview of their monthly report for 
Emergency Services, that they are continuing to have a computer problems and hope to 
have it fixed for next monthly report. After some questions and responses, m a y o r  
Spence thanked Cory Chegwyn for his report. 

d) By-law Report 

Chief By-law Officer, Terry Augustus, provided their October By-law Report to Council. 
After questions and responses to report, ranging from business licensing, construction 
sites, dog pound facility to sealift containers, M a y o r  Spence thanked Terry Augustus 
for his presentation. 
e) Recreation Report 

Ookalik Curley, DSAO on behalf of Director of Recreation, Dave St. Louis, apologized 
that he was not able to be in the meeting tonight, provided an overview of the 
departmental report to Council. The monthly report now contains a portion on the Youth 
Centre and included also is schedule of events for Christmas. After some questions and 
responses, to the report, M a y o r  thanked Ookalik Curley for her time and report. 
fi Planning Committee Repodltecommendation 

Councillor Keith Irving provided an overview of documents for Council information. 
After questions and clarifications, the following motions were table for Council 
consideration: 

Moved by: Councillor Keith Irving 
Seconded by: Councillor Lynda Gunn 
That: 

“ Council approve the development permit submitted by Steenberg Construction on Lot 
6, Block 216, Plan 3317, to complete the building as a 3 storey, single family dwelling 
once they receive written acceptance from the affected neighbours.” 

Motion: 01-417 

Carried 
Against: Cr. C. Wilson 

Motion: 01-418 
Moved by: Councillor Keith Irving 
Seconded by: Councillor Lynda Gunn 
That: 



CITY COUNCIL MEETING # 29 
November 27,2001 

Page 4 

Action 

“ In the matter of the violation of the Development Permit by Steenberg Construction on 
Lot 5, Block 216, Plan 33 17 and future violators that Council use its authority under 
section 3.15 of the Zoning By-law to seek a fine (Administration will define to Council 
by correspondence or e-mail based on the by-law).” 

Councillor Gunn took the chair and A/Mayor Spence left the premises while Council dealt with 
the next item and motion. 

Unanimouslv Carried 

Motion: 01-419 
Moved by: Councillor Keith Irving 
Seconded by: Councillor Kirt Ejesiak 
That: 
“ Council approve in principle the location of the new hospital to the north of the existing 
hospital with the conditions that the green space of the creek be protected and that study 
begin immediately on the traffic issues associated with the location for the hospital.” 

Unanimouslv Carried 

A/Mayor Spence returned to the Chair after Councilpassed motion # 01-419 accordingly. 

@ Community Economic Development Committee Report 

Cheri Kemp-Kinnear, Community Economic Developer, provided an overview of their 
various activities for the month. She indicated that clarification is required of Committee 
responsibilities and overlaps between CED and Planning Committee. Council will review 
and make a decision in January, 2002. 
After questions and responses, to the report, M a y o r  Spence thanked Community 
Economic Developer, Cheri Kemp-Kinnear for her time and presentation. 

h) Finance Report 

John Hussey, Finance Controller, provided Council, an updated report on the financial 
status of the city up to the end of September 30, 2001, with financial projections of 0 & 
M Budget surplus at the end of fiscal year. ARer clarifications and responses to 
questions, A/Mayor Matthew Spence thanked Mr. Hussey for his time and report. 
7. DEFERRED BUSINESS AND TABLED ITEMS: None 

8. BY-LAWS: 

a) First Reading of By-law($: By-law 550 Amendment to Land 
Administration 

Motion: 01-420 
Moved by: Councillor Chris Wilson 
Seconded by: Councillor Kirt Ejesiak 
That: 

“ Council give By-law 550 Amendment to Lands Administration By-law first reading.” 

Unanimously Carried 

b) Second Reading of By-law(s): None 
e) Third Reading of By-law($: 

As noted, under adoption of agenda, By-law 540, Amendment to Zoning By-law 
(Parking) was deleted. It will be dealt with once City receives the by-law with Minister’s 
signature (CG & T of GN). 

Break at 5:40 P.M. Meeting resumed at 5:SSP.M. 

9. OLD BUSINESS 
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Action 

a) Arctic Winter Games 2002 
m a y o r  Matthew Spence and CAO, Rick Butler provided a verbal presentation on 
various activities for AWG 2002. After no further comments, Ahfayor Matthew Spence 
proceeded with the next agenda item. 

b) Sewage Treatment Plant Review 
Director of Engineering, Matthew Hough provided Council an overview of the above 
item. After some questions and responses, the following motion was tabled for Council 
consideration: 

Moved by: Councillor Keith Irving 
Seconded by: Councillor Chris Wilson 

“Whereas it is necessary to do a review of the Sewage Treatment Plant; 
Whereas a public RFP was held; 

And Whereas Earth Tech has the experience in the requirements of this project, superior 
project team, and an understanding of the scope of work required to meet the objectives 
of this project; 
Be it resolved that Earth Tech be awarded the contract to review the Sewage Treatment 
Plant for $86,130.00 plus GST.” 

Motion: 01-421 

Unanimously Carried 

10. NEW BUSINESS 

a) Nunavut Liquor Act recommendations 

CAO, Rick Butler provided the copy of the Nunavut Liquor Act recommendations 
submitted to the Minister of Finance by the Nunavut Liquor Licensing Board which 
describes the role of the Liquor Licensing Board and the Nunavut Liquor Commission. 
The Board submitted results of their visits to eight Nunavut communities consultation 
meetings and ranked them in three separate groupings. After some discussion as to what 
role council should have, Council asked Administration to follow up on the process the 
Government of Nunavut will expect from the communities. 

b) In Camera session 

Motion: 01-422 
Moved by: Councillor Lynda Gunn 
Seconded by: Councillor Chris Wilson 
That: 

“ Council approve to go in camera session at 6:30 P.M.” 
Unanimouslv Carried 

Motion: 01-423 
Moved by: Councillor Keith Irving 
Seconded by: Councillor Chris Wilson 
That: 

“ Council approve to revert back to regular City Council Meeting at 7:12 P.M. with 
nothing to report from Committee of the Whole.” 

Unanimously Carried 

11. ADJOURNMENT 

Motion: 01-424 
Moved by: Councillor Keith Irving 
Seconded by: Councillor Chris Wilson 
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Action 

That: 

" Council adjourn City Council Meeting # 29, November 27,2001 at 7: 13 P.M." 

Unanimously Carried 

Mayor 

Chief Administrative Officer 

Approved by City Council on day of ,2001 
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Page 1 of2  CBC North 1 News 

Firm hired to get lqaluit sewage plant working 
WebPosted Feb 25 20041 1 :52 AM CST 

- 

lQALUlT - Earth Tech will begin to rebuild lqaluit's idle wastewater 
treatment plant. 

City council unanimously approved Earth Tech's 
proposal at a council meeting Tuesday night. 

The city has approved the company's bid of 
$712,000, which will go towards converting and 
expanding the existing plant. 

It was built in 1999 but has never operated because 
of a design flaw. 

Iqalu it's multi-million 
dollar sewage Plant 
has never treated a 
litre of waste water 

The money will come from the city of lqaluit and Nunavut government. 

Three companies submitted bids on the project. 

Earth Tech's proposal was the lowest of the three, coming in $180,000 less 
than the highest bidder. 

Earth Tech is a California-based engineering company with offices across 
Canada. Their bid covers phase one of the project. 

The city has said the plant may be operational as early as 2005. 

Back to Top Stories 

E-mail or Print this story 

http://north.cbc.c~re~ional/servlet/view?~lename=feb2Siqsewa~e25 022004 5/13/2004 
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March 29,2004 Refer to File: 75360 
Document6 

City of Iqaluit 
P. 0. Box 460 
Iqaluit, NU XOA OH0 
Attention: Brad Sokach, P.Eng. 

Dear Brad: 

Re: Effluent Quality Guidelines for Iqaluit WWTP 

We have had discussions and exchanges over the past two weeks with a variety of individuals 
seeking to clarify the effluent quality criteria for the Iqaluit Waster Water Treatment Plant 
(WWTP). 

T e l e p h o n e  

7 8 0 . 4 8 8 . 6 8 0  
0 

F a c s i m i l e  Our conclusions of these discussions, regarding the effluent quality criteria, are as follows. 
1. The current draft effluent quality guidelines for municipal wastewater discharges in 

marine embayed areas in Nunavut (120/180 - BOD/SS with 150 to 600 L/c/d water 
consumption) are not appropriate to Iqaluit . 

2. Ammonia reduction is required in order to produce an effluent that is "not acutely 
lethal" to fish. 

In responding to these conclusions to establish design criteria upon which to proceed with the 
process pre-design of the Iqaluit WWTP improvements, we are recommending the following 
effluent quality guidelines. 

A. 45mgLBOD5. 
B. 45 mg/L Suspended Solids. 
C. 10 mg/L Ammonia. 

We recommend that this letter be circulated to the regulatory authorities, namely the Nunavut 
Water Board, Environment Canada, Fisheries and Oceans Canada, and the Nunavut Health 
Authoriw in order to obtain their feedback on this recommendation as soon as possible. 

Very truly yours, 

EARTH TECH (CANADA) INC. 

Per: 

Ken Johnson, M.A.Sc., MCIP, P.Eng. 
Senior Environmental Planner 

E A R T H  T E C  
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District of Powell River Wastewater Treatment Plant 

The following is a description of the events and circumstances surrounding Hill-Murray’s involvement 
with the Corporation of the District of Powell Rwer (CDPR). 

Definitions 

CDPR 
HM 
Reid-Crowther 
MoELP 
AAF 
ADWF 
I&I 
MSR 
MMAH 

Corporation of the District of Powell River 
Hill Murray & Associates 
CDPR’s original consultant (now Earth Tech) 
Ministry of the Environment, Lands and Parks 
Average Annual Flow 
Average Dry Weather Flow 
Infiltration and Inflow 
Municipal Sewage Regulation 
Ministry of Municipal Affairs and Housing 

Introduction 

Hill-Murray was a design-build engineering firm specializing in the field of high quality treatment using 
membrane technology. HM had many successful projects throughout its life, including Powell River. 
The fact that the flows were twice what the contract called for led to a number of challenges in 
completing this project. The fact remains that the plant as designed and built met all performance 
objectives and permit requirements, and continues to do so to the best of our knowledge. 

Backmound 

Powell River is a town at the northern end of the Sunshine Coast in British Columbia. CDPR was under 
considerable pressure from the regulatory agencies to provide treatment for, or rectify a combined sewer 
overflow condition that had been ignored for much of the previous decade. As part of the new Municipal 
Sewage Regulations, communities faced with significant infiltration and inflow problems were no longer 
simply able to dump overflows to receiving waters, and were now required to treat twice their average dry 
weather flow to secondary standard. Powell River’s Westview treatment plant was overloaded, and 
consequently raw wastewater was routinely bypassed into the Malaspina Strait with no treatment. 

The CDPR staff had retained the engineering firm Reid-Crowther to complete a preliminary design 
report. Its purpose was to identify potential treatment options and to determine the design flows for 
CDPR, collectively, and individually for the three treatment plants: Westview, Townsite and Wildwood 
(SEE TAB A, in particular Section 2.7). While it was Reid-Crowther’s intent to segue directly from 
report to design to infrastructure deployment, the CDPR Council chose to use this information to review 
alternatives for the best available technologies and financialhfrastructure deployment strateges. In this 
process, it was vital that the method chosen not only meet the requirements of the new Municipal Sewage 
Regulation (MSR), it was imperative that CDPR acquire provincial infrastructure grant monies, and meet 
the obligations of that program. From the design report, the Reid-Crowther plan could not be completed 
until October 1999 (one year beyond the window of availability of funding from MMAH), and would cost 
$7.24 MM. In addition, as the plant was to be located in the hills surrounding CDPR, all the wastewater 
would be required to be pumped via a lift station to the new plant. As a result of the fact that the design 
report did not meet the objectives of CDPR, the Council decided to review other options. 

Page 1 of 10 



CDPR staff had developed a substantial rift with the Council of the time over this issue. Staff felt that 
means afforded by the Reid-Crowther proposal was sufficient, despite the fact that the capital expenditure 
was well in excess of what CDPR could afford. Council, guided not only by the technical requirement, 
but cognizant of the looming infrastructure grant deadlines and the impacts of the pending MSR, felt 
alternative infrastructure deployment methodologies were preferred to the Design-Bid-Construct process 
offered by Reid-Crowther. Council directed staff to review alternatives. This resulted in an adversarial 
relationship between staff and Council, which continued to deteriorate throughout the project. 

As a result of Hill-Murray’s accomplishments in the field of tertiary treatment and alternative 
infrastructure deployment, the Council called Hill-Murray to provide a proposal for services. This public 
process was successful, primarily on the basis of meeting CDPR’s needs in a one-stop mode: HM could 
perform permitting, finance acquisition, design-build services, and operations support - all within the 
extremely tight timeline. HM and CDPR entered into a Memorandum of Understanding to develop a 
complete solution for the Westview facility in June 1997 (SEE TAB B). 

The MOU gave HM the authority to negotiate with the Ministry of the Environment, Lands and Parks, 
and with the Ministry of Municipal Affairs and Housing on behalf of CDPR. HM structured the 
foundation of the regulatory environment to meet the needs of the various stakeholders in the project 
(CDPR, MoELP and MMAH). Of critical importance was the acceptance of the technical plan by 
MoELP (that is, the plan met the requirements of the MSR, which was achieved at TAB C) and the 
deployment schedule by MMAH (that is, the plan could be completed - reach substantial completion - by 
3 1 October 1998, which was achieved at TAB D). 

Success in these venues resulted in a design-build contract with CDPR in September 1997 to provide a 
931,000 USGPD average annual flow (AAF) wastewater treatment plant upgrade. This system was 
designed to have a 2 x pealung factor (the equivalent of 1,862,000 USGPD) for periods not exceeding 12 
hours in any one day, and to be employed such that the AAF did not exceed 93 1,000 USGPD. This was 
incorporated into the performance specification for the contract (SEE TAB E). Of note, CDPR was 
required to provide flow data for the development of the design (SEE TAB F) which they provided (SEE 
TAB G) 

CDPR and HM developed a strategy that allowed for treatment of the average dry weather flow (ADWF) 
to tertiary standards, and a primary treatment combined with blending of tertiary effluent during peak 
flow periods. This strategy was demonstrated in the paper entitled “Meeting the Draft Municipal Sewage 
Regulation Standards for Discharge to Water for Combined Sewer Overflow Conditions through the 
Combination of Membrane-Bioreactor and Micro-Screening Technology” (SEE TAB H). This concept 
received tremendous support from the MoELP and met the requirements of meeting a secondary standard 
(BOD/TSS of 45/45 mg/L) for 2 x ADWF (at the time of the project, the MoELP had just issued its draft 
municipal sewage regulation which required that systems subject to significant I&I problems were 
required to treat combined sewer overflows up to and including 2 x ADWF to a minimum of secondary 
standards). 

Based on the design data supplied by Reid-Crowther to CDPR, CDPR applied for an amendment to their 
discharge permit to account for an ADWF of 607,200 USGPD, which under the MSR, required that 
CDPR treat a minimum of 1.2 USMGD to the 45/45 secondary standard. This permit was drafted in 
March 1999 for later release (SEE TAB I). 
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Construction of the project began in January 1998 and the project received substantial completion from 
CDPR staff in July 1998. Shortly thereafter, Jim Greenwood, CDPR’s engineer, quit his position, leaving 
the project without any guidance from CDPR’. 

As a design-build project is performance-based, HM developed a comprehensive tests and trials program 
(SEE TAB J> designed to prove that all systems (mechanical, control, biological, civil) met their design 
objectives. This program culminated with the stress test of the membrane bioreactor system in December 
1998. The performance specification in the contract is very clear: 

AAF 93 1,000 USGPD 
Peaking Factor 2 x 93 1,000 USGPD for not more than 12 hours 

During commissioning, it became apparent that the flows to the plant even during the dry season were 
substantially greater than an AAF 931,000 USGPD, and the ADWF value provided by Reid-Crowther 
(and subsequently used by CDPR in the generation of their discharge permit) was significantly greater 
than 607,200 USGPD. Indeed through the ensuing two year period that Hill-Murray operated the plant 
(without compensation from CDPR), the AAF turned out to be 1.7 USMGD, and the ADWF was 1.2 to 
1.4 USMGD (SEE TAB K). Significant modifications were made to the plant (again without 
compensation from CDPR) to allow the plant to treat the ADWF in order to allow CDPR to remain in 
compliance with its discharge permit. 

During the commissioning period, CDPR staff hired Reid-Crowther to act as third party engineer despite 
HM’s objections2. Reid-Crowther completed their initial review of the project in complete isolation from 
HM and did not request any contractual or technical information for the completion of their report. Their 
report centered on interpretation of the contract documents and the permit documents. AS a result of their 
interpretation (developed without consultation with HM), Reid-Crowther advised CDPR staff that the 
contracted performance specification was not appropriate and that the plant was incapable of meeting 
their interpretation (SEE TAB M). Hill-Murray responded to each allegation (SEE TAB N). 

Despite the completion of three full flow trials (SEE TAB 0), witnessed by CDPR’s third-party 
engineers3, CDPR continued to believe that the plant was not capable of meeting its design objectives, 
and failed to take any responsibility for the increased flow to the plant. 

As a result of the significant changes in contractual control on the part of CDPR, CDPR’s staff took the 
opportunity to attempt to change the performance specification: CDPR staff now maintained that meeting 

At various times throughout the next two years, HM was receiving direction from Richard Byrd, Richard Stogre, 
Ian Fremantle, and Gin0 Francescutti as well as a host of Council members. Of note as well, was the election 
process of November 1998 that resulted in the turn-over of a large number of the original Town Council members. 
This change in control is significant, as it put in charge those staff members originally overruled by the Council, and 
those responsible for the conduct of the Reid-Crowther flow study - a key point of contention throughout the 
resolution phase of this project. 

Reid-Crowther had developed a hstory of adversarial relationsbps with design-build f m  in the past, and in 
particular had confronted HM on the Ganges PCC project and the Westbank project. In addition, Reid-Crowther 
employed questionable business practices by trying to interfere with contractual relationships at Iqaluit (SEE TAB 
L). Reid-Crowther was also in a significant conflict of interest position, with the primary discrepancy in the 
contract completion being based on work performed by Reid-Crowther under contract with CDPR. 

Reid-Crowther was employed from September 1998 to January 1999, and again from April 2000 to June 2000; 
CH2M Gore & Storrie was employed from January 1999 to April 2000. Reid-Crowther was removed initially 
because of their conflict of interest in the flow debate and their unethical practices on other HM projects. 
Interestingly, the second time Reid-Crowther was k e d ,  part of their terms of reference was to review the actions of 
CH2M Gore & Storrie. 

I 
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the contracted flows (performance specification) was not sufficient, and irrespective of the design flow 
and the actual flow, the plant should be capable of treating the entire flow at all times. Clearly, flow is a 
primary element in the design of a wastewater treatment facility, and has direct impact on kmetic 
performance, sludge generation, chemical and consumable costs as well as labor. 

At various times throughout the ensuing process, CDPR charged that HM was not recording flow 
properly. In order to address the flow question, HM retained Southwestern Flow Tech to confirm the 
flows in September 1999 (SEE TAB P). Ultimately, CDPR also hired this consultant yet again to 
confirm the confirmation in March 2000. In April 2000, Reid-Crowther indicated that the plant could 
meet the performance specification. 

Changing tactics, CDPR staff chose to set out to allege that certain contract deficiencies existed in the 
deployment of the infrastructure (SEE TAB Q). Hill-Murray again responded in detail, refuting all 
claims (SEE TAB R). CDPR attempted to activate the performance bond, which was also rejected by the 
bonding company (SEE TAB S). 

While HM and CDPR continued to argue over completion, HM operated the plant fully, providing all 
labor, chemicals, and consumables for operation. CDPR staff took no role in operating the plant until 
HM pulled its staff from the site in June 2000 - 22 months after commissioning the plant, and 24 months 
after substantial completion. Throughout this period, HM provided upgrade services for systems in order 
to meet the additional flows, performed all planned and emergency maintenance activities, and continued 
to refine operations and performance. 

After several legal forays in which HM liened the project for failure to pay, and ultimately sued the 
District, the project came to a close in November 2000 with the full and complete release of HM, and the ~ 

payment of a portion of the costs of operations for the 22 month period (CDPR paid only the chemical 
costs -no labor costs) (SEE TAB T). 

Conclusions & Facts 

The contractual obligations of HM were to provide a treatment plant capable of treating an AAF of 
93 1,000 USGPD with a 2 x peaking factor. This was proven in service many times, and indeed the plant 
has operated at 1 S x the AAF since commissioning. 

It is evident that the change in contractual control from the Engineer through to various members of the 
CDPR staff had a significant impact on the relationship between CDPR and HM. The loss of a project 
champion is difficult at all times. Loss of both the technical champion, and the political vision subscribed 
to by the Council particularly difficult in this case, and drastically reduced the possibility of a successful 
outcome. 

At no time did CDPR succeed in calling HM’s bonds for completion of the work - an indicator the 
bonding company felt HM was in a strong position, and the loss of credibility CDPR had received. In 
addition, no formal legal action was commenced by CDPR against HM, nor did CDPR proceed with any 
other form of action against HM. 

Without a doubt, HM was instrumental in acquiring a new, compliant water reclamation facility for the 
District, which allowed the District a reprieve to forward their I&I rectification plan. In addition, HM 
acquired funding approval for the project and negotiated the necessary MoELP permits and approvals for 
this innovative approach to a serious problem faced by CDPR. HM, at its own expense, increased the 
design flow from 93 1,000 USGPD to 1.2 USMGD, and modified all of the ancillary services to meet this 
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new flow criterion. Throughout the long dispute period, HM operated the plant at no cost to the District, 
and only chose to remove those services to force closure of the project. 

It is my belief that HM did its utmost, and responded in an extremely professional and dedicated manner 
to solve a problem for one of its clients. 

Unfortunately, throughout the project, some Councilors and CDPR staff made uninformed and incorrect 
statements to the local press. While these comments resulted in a few unfortunate news articles, HM 
received an equal number of news articles extolling the plant as a paradigm of innovation and success. 

The following summarizes the facts with respect to HM and CDPR: 

0 

e 

0 

0 

e 

e 

e 

e 

e 

e 

e 

e 

0 

e 

e 

e 

HM competed in an open process to win the design-build work at Powell Rver 
Powell River had approached HM for an alternative to what had been presented in a report 
prepared and submitted by Reid Crowther of British Columbia 
The Powell River (Westview facility) was out of compliance when HM contracted with Powell 
River. 
HM was solely responsible for the preservation of government funds to allow Powell River to be 
able to afford to upgrade their plant. 
HM was solely responsible for obtaining a Ministry of Environment discharge permit for the new 
plant 
The Ministry of the Environment approved the plan for Powell River 
Reid Crowther, HM’s largest critic not only competed for the work at Powell River and lost but 
made serious and critical errors in their previous work at Powell River characterizing the flows 
which Powell River relied on, had a right to rely on, and entering into a contract specifying the 
flows fiom the Reid Crowther report. 
The actual flows at the Powell fiver plant were nearly 2 times higher than the contracted flows. 
HM met the design specifications of the contract and over 2 years upgraded the plant at their and 
Zenon’s expense to meet the actual flows; 
HM supported the project in adversarial conditions at their sole cost for nearly 2 years; 
HM finally had to sue Powell River to pay for the upgrades associated with flow and to bring 
about closure to the project; 
Powell River finally offered to settle with HM and the parties did settle; 
The facilities still run in compliance; 
It was the largest membrane-bioreactor in the world at the time; 
HM’s bond was never called and when insurance companies where put on notice, the insurance 
companies rigorously defended HM’s position. 
Reid Crowther who was in financial difficultly eventually was acquired by Earth Tech (Canada) 
Inc., a Tyco subsidiary. 

This project should be characterized as a design-build project which would deploy some of the most 
advanced technology in the world for wastewater treatment. With the use of Zenon membrane-bioreactor 
technology, this project represented the largest of its kind in the world. The project experienced some 
difficulty as a result of contractual obligation with respect to wastewater flow when HM discovered upon 
commissioning of the new facility that the actual flows entering the plant were double the flows which the 
city contracted with HM for. The problem was exacerbated because Powell River had relied on a 3rd 
party engineering report (Reid Crowther) for the characterization of flows which was fatally flawed - the 
3rd party engineer had failed to calibrate the flow measurement devices and were deeply concerned with 
their own exposure and liability. It is believed that Reid Crowther encouraged Powell River to attempt to 
blame HM for this problem in an attempt to protect themselves and Powell River from public scrutiny and 
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their failure to contract effectively. Further, as HM and Zenon were very concerned with protecting their 
extremely good reputations made every conceivable effort to ensure the project was ultimately a success. 
These efforts included providing onsite project support for two years and expending nearly $2.0 MM in 
additional funds to meet the actual flows, which far exceeded the contractual obligations. Powell River 
never expressed any gratitude for the efforts HM and Zenon put into resolving Powell River’s issues, but 
the Westview facility does show prominently on CDPR’s website, and the upgrade is mentioned as 
having eliminated odors in the area, and as running in compliance (SEE TAB U). 
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Detailed Timeline 

Note: Shaded column indicates the period of HM operations for Westview. 

ITEM 

CDPR contacts HM to determine if there is an opportunity to have HM 
supply a membrane-bioreactor upgrade to the existing Westview WWTP. 
The plant was unsightly, located in CDPR’s marina district, could no1 
achieve permit compliance and generated significant odors. 
In order to expedite the process, CDPR provided HM with their 
consultants flow- projections i n  order to work-up the preliminary design 
and costing. Reid-Crowther had performed an extensive flow study so 
that CDPR could move forward with an upgrade to the plants (Westview 
& Townsite). 

In addition, CDPR provided three years’ of historical data from the 
existing treatment plant. These data and the flow study performed by 
Reid-Crowther became the basis for the hydraulic design of the plant. 
This was primarily due to the requirement for an extremely quick 
infrastructure deployment dictated by CDPR. All monies were required 
to be expended prior to 31 October 1998, leaving no time to perform a 
confirmation of flows measured bv CDPR and Reid-Crowther. 
On preliminary investigation, Hill-Murray discovers: 

0 

There are insufficient funds for CDPR to complete any upgrade to the 
Westview facility. Provincial infrastructure grant money is required. 
There is insufficient time to perform a Design/Bid/Build process. 
Permit reporting for the Westview plant is irregular. 
An I&I problem exists that needs to be addressed. 

As a result, a very innovative approach was required with respect to 
permitting, financing, infrastructure delivery and design. This was a non- 
trivial exercise, undertaken by HM to align all the stakeholders with the 
plan. 
Proposal. HM provides a proposal to provide an upgrade to the Westview 
wastewater treatment plant. Preliminary design concepts are presented. 
Memorandum of Understanding is signed with the intent that both CDPR 
and HM would work toward obtaining MoELP approval for the design, 
and obtain grant funding for a potion of the project. 
MoELP provides authorization to proceed with proposed modifications. 
This is equivalent to an Approval to Construct and endorses the 
innovative approach to solving treatment of I&I storm flows in concert 
with sewer flows. 
HM submits documentation to acquire provincial infrastructure grant 
funding for the Westview upgrade. On 3 September 1997, Powell River 
receives notification that the Westview project has been allocated funds 
from BC government for Westview upgrade. Funds must be expended 
prior to 3 1 October 1998. This was a condition precedent to signing the 
Head Contract. 

DATE 

CDPR supplies data to 
HM 6 May 1997 

25 June 1997 

17 July 1997 

27 August 1997 

CDPR receives 
notification of funding 
3 September 1997 
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Head contract signed. In the Head Contract, the owner was obligated to 
provide design documentation (including flows) for the existing plant and 
had done so in May 1997. 
Detailed Design. 

Plant was designed to the flow projections of Reid-Crowther (now Earth 
Tech) Preliminary Design Report commissioned by CDPR in 1996. The 
MBR was designed to meet the requirements of the dry season, with 
primary screening and blending being provided as a means by which the 
wet weather flows could be handled. A permitting strategy was 
formulated and work began on the design, including pilot testing for the 
primary screening devices. 

The AAF for the year 2010 was identified as 3950 m3lday. HM chose a 
design target of 3520 m3lday for the year 1998. 

Contract included the complete overhaul and conversion of an existing 
plant to an MBR process, and required significant upgrades to odor, noise 
and aesthetic controls. The plant design was fully enclosed to meet these 
requirements. 

In addition, MoELP required that a primary treatment system be installed 
during the construction period, and approved the PRA Microscreens for 
this use. 
Substantial Completion received. An intensive walk-through with Jim 
Greenwood (CDPR engineer) of the plant identifies a punch-list of items 
which HM begins to work on. These items are minor (painting, etc). 
Commissioning commences. 
Commissioning begins, with the build up of a viable biomass, and a 
Droevessive start of the membrane svstems. 
Jim Greenwood resigns (CDPR Engineer) 
CDPR hires Reid-Crowther to act as third-party engineer 
First 1 vfoELP Permit issued. This permit contained a flaw in the 
requirements for tertiary treated water. 
March 1999 to rectify this issue. 

The permit was amended in 

CDPR declares HM is in default and notifies the bonding companies of 
intent to proceed with action to call bonds. Interestingly, this action 
precedes the publication of the deficiency list. CDPR did not inform HM 
that Reid-Crowther was to review the plant. Once this was known, HM 
vehemently objected to their selection, as they had a corporate history of 
being anti-MBR, and had been beaten out of the Westview project by 
HM. HM felt there was no way to get an impartial review from such an 
organization. 

12 Sep 1997 

Reid-Crowther Report 
issued September 1996. 

Pilot study on PRA 
screens October 1997 

13 July 1998 (SC 
signed 27 June 1998) 

August 1998 

August 1998 
September 1998 
6 October 1998 

29 October 1998 
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HM was not c 
reaffirmed our 
report contained significant mistakes and errors. 

Differences in design solutions are readily evident in this report, as is the 
desire to incite fear. Membrane performance is a high profile issue, but 
HM had already insisted that Zenon immediately upgrade the membrane 
complement to deal wlth any performance problems that were initially 
identified in the commissioning period. This assisted CDPR in meeting 
their permit requirements (which were based on the flawed Reid- 
Crowther design report) by increasing steady state capacity above 4600 

were : 

ADWF: Reid-Crowther Study 2820 m3lday in 2010 
ADWF : HMDesign 3520m31day 

ADWF: Actual 6274 m3lday in 1999 
+ 2 x Peaking Factor for the membrane system 

The peak hour flow was 42,000 m3lday - 2.25 times the expected peak 
hour flow from the Reid-Crowther design report. 

This put extreme pressure on the membrane system, which ultimately led k&l 

system was capable of meeting the design criteria. Reidkrowther staff 

Reid-Crowther terminated from position of third-party representative 
because of their conflict of interest (Reid-Crowther had originally bid on 
the Westview expansion, and had provided the design data used in the 
HM expansion) and because of the unethical activities of Reid-Crowther 

MSR (secondary standard for 2 X ADWF), to deal with the increased 
flows (total flow increased from 13,640 m3lday to 20,000 m3lday) and to 

Page 9 of 10 



Southwestern Flow Tech contracted to confirm accuracy of the plant’s 
meters. 
Full Flow Trial conducted in January 2000. The plant succeeded again in 
meeting the contractual obligations for flow. Report submitted to CDPR 
and CH2M. 
CDPR re-hires Reid-Crowther to review the performance of the plant, 
including a review of the activities of CH2M - the contractually defined 
third-party reviewer. This indicates that CDPR had no intention of 
honoring their obligations under the completion agreement. 
CDPR engages Southwestern Flow Tech to perform a flow study - a 
study HM had already commissioned and completed in December 1999. 
This study confirms the flows are much higher than the design called for. 
Reid-Crowther Final Report indicates the plant can meet the flow criteria, 
but continues to suggest there were other design or operational issues. 
HM liens the Project for failure to pay outstanding amounts on the 
project. $1.9 MM 
CDPR provides a list of “deficiencies”. This is a restatement of the Reid- 
Crowther deficiency list, and shows a change in tactic from flows (which 
the Reid-Crowther report finally admitted were being met) to more 
obscure items such as the requirement for a redundant control system. 
HM’s response is also included. 
HM stops providing operations staff at CDPR. In the end, the only 
leverage HM had was that HM staff had been operating the plant free of 
charge for CDPR for 22 months. With no end in sight, or any perceived 
recourse to fund the operations, HM chose to terminate these services. 
This appears to have been the catalyst to begin settlement talks. In 
hindsight, this action, avoided because of Hill-Murray’s desire to meet the 
admittedly ever-changing goal posts of success, should have been 
instituted much sooner in the process. 
CDPR proposes a settlement. 
HM proposes a second form of settlement which was considered at an in- 
camera meeting of the council 21 August. The council rejected the offer 
but the council authorized continued discussion, and the addition of a 
$37,000 payment for chemicals used at Westview throughout the period 
HM oDerated the facilitv. 
Hill-Murrav sues CDPR. 
CDPR offers the second settlement. 
CDPR proposes third settlement 
CDPR declares HM in default and takes contract out of HM’s hands. HM 
remonds. 
CDPR threatens to call bonds - bonding company vigorously defends 
WM’s position. 
CDPR and HM agree to the terms of the settlement.. 
CDPR releases HM. 
Dortion of the outstanding: amounts owed to HJM ($37.000). 

Performance bond released and CDPR pays a 

September to 
December 1999 
5-6 January 2000 

February 2000 

10 April 2000 

24 April 2000 

26 April 2000 

12 May 2000 

15 June 2000 

20 June 2000 
26 July 2000 

17 August 2000 
24 August 2000 

v 

20 September 2000 
10 October 2000 

3 1 October 2000 

28 November 2000 
November 2000 
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SECTION 1.0 
INTRODUCTION 

1.1 BACKGROUND 

The District of Powell River is a town of about 14,000 people, located on 
British Columbia’s Sunshine Coast, about 135 km northwest of Vancouver. 
The community’s economic base is the pulp and paper industry in the area, 
including the MacMillan Bloedel Limited mill in the north end of the District. 
As well, some commercial fishery and limited agricultural and cottage industry 
contribute to the welfare of the community. 

Powell River operates three treatment plants - Westview, Townsite, and 
Wildwood. The Westview Sewage Treatment Plant is a high rate activated 
sludge facility with a nominal capacity of 5.0 ML/d. It is adjacent to the 
downtown area close to the main marina, serving the Westview area. The 
Townsite Sewage Treatment Plant is three kilometres north of the Westview 
plant, adjacent to the MacMillan Bloedel mill. It serves the original Townsite 
and the Cranberry areas of the Town. It uses the same process as the Westview 
plant, but has only half the capacity, about 2.0 ML/d. The Wildwood plant is 
an aerated lagoon which serves the area north of the river. 

The Westview and Townsite plants both experience high wet weather flows. 
Approximately 16 to 20 percent of all wastewater arriving at the plants 
bypasses treatment before being discharged. In addition, the community is 
experiencing steady growth. The current population is estimated to be 13,800 
of which about 50 percent are served by the Westview plant and 25 percent by 
the Townsite plant. 

The District has planned modifications of their systems based on the following 
three factors: growth, anticipated more stringent effluent criteria, and aesthetic 
problems at the Westview plant. A study completed in 1988 recommended 
that treatment be consolidated at the Townsite plant and that the plant be 
upgraded to handle the additional flow. The chosen scheme had an estimated 
cost of about $2.99M. In 1994, the District received funding under the 
CanaddBritish Columbia Infrastructure Works Program for this work, 
escalated to account for changes in the interim to $4.1M. 
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Section 1 .O - Introduction 

Reid Crowther was engaged in April 1995 to provide the engineering services 
for the Predesign, Detailed Design, Construction Services, and Post 
Construction Services required for the completion of this project. 

One of the first services provided was to formulate a preliminary cost estimate. 
The most probable costs determined for the plant were in the order of $7.35M, 
including engineering, contingencies, GST, etc. Because this cost estimate was 
much higher than Powell River’s initial estimate of about $4.1M, Reid 
Crowther were instructed in June 1995 to delay work until funding issues could 
be explored further. 

In January 1996, Reid Crowther was given the go-ahead to proceed with the 
Predesign and Functional Design of the plant. This report summarizes the first 
phase of that work - the Predesign. 

1.2 OBJECTIVES 

The intent of this report is to review and establish the major management 
concepts to be adopted for the treatment of wastewater in Powell River. These 
goals may be summarized as follows: 

1. Review historic plant flows and loads and predict future trends. 

2. Assess likely effluent criteria that will be applied to the District’s 
wastewater treatment facilities in the future. 

3. Review and confirm the findings of the 1988 Sewerage Study to verify that 
the planned consolidation of treatment at the Townsite location is the most 
appropriate. 

4. Determine the most feasible processes for the treatment of liquids and 
solids at the new plant. 

5.  Determine the most appropriate method of managing residuals generated at 
the new facility. 

6. Develop a plan for the implementation of the new plant. 

1.3 REPORT ORGANIZATION 

To meet the requirements for this project, the work has been segregated 
according to the major topics. Following this introductory section, eight 
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Section 1 .O - Introduction 

additional sections identi@ and discuss the basic issues faced by the 
community and provide the evaluations necessary to allow selection of the 
most viable alternatives and provide a framework for implementation. These 
sections are as follows: 

Section 2.0 - Wastewater Characteristics: Historic flows and loads are 
compared to the populations and used to project wastewater flows and loads 
that might be expected within the planning period. 

- 
Section 3.0 - Regulatory Requirements: Provincial and federal regulations 
that govern the management of wastewater in B.C. are reviewed and the likely 
future approach discussed to determine the most likely criteria that will be 
stipulated for Powell River. 

Section 4.0 - Existing Plant Audit: The condition and expected service life of 
the existing plants will be reviewed. 

Section 5.0 - Sewerage Plan Review: The results of the 1988 Sewerage Plan 
will be assessed in the light of changes since that time. Planning level cost 
estimates will be used to determine whether the recommended approach is 
most appropriate. 

Section 6.0 - Secondary Treatment Alternatives: Liquid treatment 
alternatives will be assessed to determine which would be the most 
appropriate. 

Section 7.0 - Residuals Management: An approach to treatment residuals 
management will be developed which allows the most cost effective method of 
disposal. Treatment processes compatible with this approach will be evaluated 
and the most feasible determined. 

Section 8.0 - Recommended Plan: The results of the liquid treatment and 
residuals management assessments are compiled and plant ancillaries are 
defined. 

Section 9.0 - Implementation Program: Cost estimates and schedules are 
derived for the wastewater treatment program. 

A summary of these sections, highlighting the major findings of the report, is 
included in the Executive Summary at the beginning of the document. 
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SECTION 2.0 
WASTEWATER CHARACTERISTICS 

2.1 

2.2 

INTRODUCTION 

The District of Powell River is located at the north end of the Sunshine Coast. 
For most of the last two decades, growth has been minimal and the population 
has not changed significantly. Future growth may occur as the community 
diversifies or as Powell River becomes a destination for retirees who are 
looking for more reasonable accommodation than can be found fh-ther south 
along the coast. 

The wastewater flows and loads generated by the tributary population will have 
to be treated by the community’s plants. This section examines population 
trends and potential; considers the wastewater flows and loads from recent 
years; and based on this baseline information, estimates future flows and loads. 

DESIGN POPULATIONS 

The population of the District of Powell River has been changing very slowly 
for the last 20 years. A major downsizing of the workforce at the MacMillan 
Bloedel mill in the early 1980s caused a reduction in the population 
immediately afterward. Since about 1990, the population has been rebounding. 
These factors have been discussed in some detail in the *’Official Community 
Plan - Technical Background Report” recently prepared by the District’s 
planners - Graham Farstadt Associates. Table 2.1 summarizes the census 
populations since 1971 and predicts populations for the next 20 years, as 
extracted from that report. 

* 
The low, median and high population predictions indicate that Powell River 
will likely experience growth vax$ng from a slight negative rate to about 2 
percent annually. The selected design population will influence costs and 
project staging. If the selected population growth rate is significantly less than 
that which occurs, the District will have to expand facilities shortly after 
commissioning the new or expanded plant. Conversely: if the population 
projection is much higher than originally anticipated, then the District will 
invest in infrastructure that is unnecessary for an extended period. Because of 
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Section 2.0 - Wastewater Characteristics 

the uncertainty surrounding growth in PowelI River, it is suggested that a 
relatively short design horizon be chosen for the new facility. 

Table 2.1: Estimated Populations’ 

Community Plan - Technical Background Report, April, 1995. 

I. Powell River presently has three plants - Townsite, Westview, and Wildwood. 
The population in 1994 was distributed between these three plants, 
approximately as follows: 

Westview 8,275 people I I :  I 

Cranberry 
Townsite 
Subtotal 

2,895 people 
1 .OS5 people 
3,980 people 

1.300 Deopl e Wildwood 

Total 13,555 people 

These values were obtained by applying the 1991 population distribution to the 
1994 populations. This approach is somewhat unrealistic as the Townsite area 
has experienced substantial population reductions in the last 10 years, 
Wildwood and Westview have remained relatively constant, and Cranberry has 
grown substantially. To project future growth, it has been assumed that both 
Townsite and Wildwood remain at the above values while growth is split 
equally between Cranberry and Westview. This assumption should be 
revien-ed when the Official Community Plan update is completed. 
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Section 2.0 - Wastewater Characteristics 

Based on the median population projection and the population distribution 
developed above, the expected populations to the year 2014 in the three major 
catchments have been derived and are listed in Table 2.2. 

Table 2.2: Estimated Catchment Populations’ 

projections of the “Official Community Plan - Technical Background 
Report, April, 1995. 

2 .  Townsite includes both Cranberry and Townsite areas. 
3.  Wildwood is assumed to experience no net growth in the next 20 years. 

Design of the plant(s) must account for the potential growth while not 
overbuilding and causing undue expenditures which may not be required in the 
near fbture. Because Powell River may grow anywhere from zero to 50 
percent within the next thirty years, this is a difficult choice. It is 
recommended that the selected design population be based on the median 
growth projection, for a 15 year design life. The design population for the 
Westview catchment then becomes about 9,400 and for the Townsite 
catchment, 5,100. In addition, the plant should be designed to allow easy 
expansion by 50 percent. A plant designed to accept these flows would enjoy a 
reasonable service life if the community experienced the median population 
growth projection. If the population remained stagnant, the unused capacity 
would be about 15 percent of the total. If the population increased at a growth 
rate that approached the optimistic projection, the plant would have to be 
expanded earlier, by about 2001. This expansion would be manageable within 
the time frame possible. In summary, the design populations are as follows: 

/ Design Year 2010 

Westview 9,400 people 

Townsite (Including Cranberry) 5 ;  100 people 
Subtotal 14,500 people 

Wildwood 1.3 00 people---,, 

Total 15,800 people 
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2.3 MEASURlED WASTEWATER FLOWS 

The unit rate of flow is that proportion of the flow attributed to each resident in 
the tributary area. Parshail flumes fitted with ultrasonic flow sensors measure 
the flow at both the Townsite and Westview plants. Average annual, average 
dry weather, maximum month, and maximum week flows are listed in Table 2.3 
for both plants. 

The flow entering the Westview plant is much more variable than that entering 
the Townsite plant. This characteristic is due to the bypass of storm flows at 
the Townsite plant at a manhole upstream of the facility. Return flows are 
metered into the plant at a rate which ensures that the plant does not become 
overloaded. If the storm flows were included in the measured flows, it is 
expected that the variability would be similar or greater than that measured at 
the Westview site. 

Table 2.3: Measured Flows at  Townsite and Westview Plants 

I 
I 0.80 

M2, m3/d 2,633 2,562 I 2,875 I ADWF3, m31d 2,235 I 2,068 I 2,192 
MMfp, m3/d 3,010 3,214 4,335 1.30 N 

MWF’, m31d 3,613 3,777 5,565 1.60 
MDJ?, m3/d 4,706 5,000 5,832 1.92 

Notes: 1. Ratio of flow from the years 1993-1994 to the average annual flow during that 
year. 

2. AAF = average annual flow. 
3. ADWF = average dry weather flow, determined as the minimum 30 day 

running average during a calendar year. 
4. MMF = maximum month flow, determined as the maximum 30 day running 

average during a calendar year. 
5 .  MWF = maximum week flow, determined as the maximum 7 day running 

average during a calendar year. 
6. MDF = maximum day flow. determined as the maximum daily flow measured 

during a calendar Tear. 

Notes: 1. Ratio of flow from the years 1993-1994 to the average annual flow during that 
year. 

2. AAF = average annual flow. 
3. ADWF = average dry weather flow, determined as the minimum 30 day 

running average during a calendar year. 
4. MMF = maximum month flow, determined as the maximum 30 day running 

average during a calendar year. 
5 .  MWF = maximum week flow, determined as the maximum 7 day running 

average during a calendar year. 
6. MDF = maximum day flow. determined as the maximum daily flow measured 

during a calendar Tear. 
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Townsite 
M E ' ,  Llc-d 
ADWF', L/c'd 
MMF', L/c'd 
MWF', Llc'd 
MDF', L/c d 
PWWF', Llc'd 

The peak hour flows define the required hydraulic capacity of the facility. 
Based on an analysis of the flows noted in Table 2.3, the projected peak hour 
flow ratio to the annual average flows for the two facilities are as follows: 

680 
545 
885 

1,085 
1,300 
1,850 

Westview 
Townsite 

6.60 
2.75 

These values will be further refined prior to detailed design of the facilities by 
inspecting the flow charts available at the two plants. 4- 

2.4 UNIT WASTEWATER FLOWS 

The flows indicated above can be associated with the tributary population by 
dividing the flow by the number of residents served by the system. There are 
very few residences not connected to the system in Powell River. It has been 
assumed for this calculation that all people are connected. Table 2.4 indicates 
the flows per capita at each plant. 

Table 2.4: Unit Rates of Flow in Townsite and Westview Catchments 

Westview 
420 
300 
700 

1,025 
1,390 

AAF'. Lic d 

MMF', L/c d 
MWF'. L/c d 
MDF'. L/c d 

ADWF', LIC d 

abbreviations. 
PWWF = Peak hour flow. 2. 

The average unit rates of flow are significantly different in the two catchments. 
This is likely due to at least two causes; the affect of the MacMillan Bloedel 
mill and the base flow associated with the combined sewer. Domestic 
wastewater from the mill is routed to the Townsite plant. Almost 1,500 staff 
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work at that location. If it is assumed the mill workforce adds about 150 L k d  
to the flow, the revised unit rate of flow in the Townsite catchment would be 
about 625 L/c.d. It has been assumed that this value is appropriate. Assuming 
that the mill flow is relatively consistent, the variability in the remaining flow 
would have to be completely attributed to the remaining tributary area. 
Accordingly, the design unit rates of flow would be modified as shown in 
Table 2.5. 

Table 2.5: Modified Unit Rates of Flow in Townsite and 
Westview Catchments 

Notes: 1. Refer to Table 2.3 for explanation of 
abbreviations. 
PWWF = Peak hour flow. 2 .  

2.5 MEASURED WASTEWATER LOADS 

The influent 5-day biochemical oxygen demand (BOD) and the total suspended 
solids (TSS) are measured once per month. There is significant variation in 
these measurements due to the method of sampling, the test procedures, and 
the fact that they are taken as a grab sample during the day and are not 
representative of the entire days flow. Nonetheless, the total BOD and TSS 
loads for 1992, 1993, and 1994 were calculated to determine average values. 
These are listed in Table 2.6. 
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Table 2.6: Measured Loads at Townsite and Westview Plants 

2.6 UNIT WASTEWATER LOADS 

The loads measured at the plant can be assessed in a manner similar to the unit 
flows derived for the two catchments. A similar assumption must also be made 
regarding the mill workforce. For the load generated from that source, a unit 
load of 0.0175 kg/c'd has been assumed for both the BOD and TSS loads. The 
selection of this value is based on experience at other similar locations. After 
allowing for this contribution, the unit loads can be derived by dividing the 
measured load by the actual population. The average loads derived for the two 
catchments are listed in Table 2.7. 

Table 2.7: Unit Loads for the Townsite and Westview Catchments 

The noted unit loads are suspiciously low. Typically for a community such as 
Powell River where there are no major industrial inputs to the sewerage system, 
the values range from 0.070 kg/c'd to 0.080 kg/c d for both BOD and TSS. The 
deviation from the norm should be investigated to determine whether it is real 

2 -7 
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P 

I d 

2.7 

whether it is real or whether it is a result of the test shortcomings noted earlier. 
Until this anomaly is resolved, it is recommended that unit BOD and TSS 
loads be based on a more 'normal' value of 0.075 kg/c'd. 

DESIGN FLOWS AND LOADS 

Based on the design populations and the unit rates of flow and load derived in 
the preceding sections, design flows and loads can be derived for the two 
plants. These are listed in Table 2.8. 

Table 2.8: Design Flows and Loads for the Townsite and Westview Plants 

2- 8 
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MEMORANDUM OF UNDERSTANDING 

WESTVIEW WASTEWATER PLANT UPGRADE 

This Agreement dated for reference July 17, 1997 is 

BETWEEN: 

HILL MURRAY AND ASSOCIATES INC., a British Columbia 
company incorporated under number 441605, 202 - 780 Tolmie 
Avenue, Victoria, B. C. V8X 3W4 

AND: 

DISTRICT OF POWELL RIVER, 6910 Duncan Street, Powell 
River, B. C., V8A 1V4 

(“District”) 

A. On June 25,1997, the Council of the District received from HMA a proposal (“Proposal”) 
for the design and construction by HMA of an upgrade to the existing Westview 
wastewater treatment facility owned and operated by the District (“Westview Facility”), 
with that upgrade being as generally described in Schedule A to the Agreement 
(“Westview Upgrade”); 

B. HMA and the District wish to enter into this Agreement to provide a framework for their 
negotiations to attempt to settle one or more agreements for HMA to design and 
construct the Westview Upgrade, 

THIS AGREEMENT is evidence that in consideration of the mutual promises exchanged below, 
and in consideration of payment of $10.00 by the District to HMA (the receipt of which is 
acknowledged by HMA), the parties agree with each other as follows: 

Agreement to Negotiate 

1. HMA and the District agree to negotiate with each other in good faith, using reasonable 
efforts, to attempt to conclude and enter into one or more written, and not oral, agreements 
providing for the design and construction of the Westview Upgrade by HMA for the District, 
on such terms and conditions as the parties agree (‘Westview Upgrade Agreements”). 
Without limiting the generality of the foregoing, the Westview Upgrade Agreements must provide 
for the following: 

1 



design and construction of the Westview Upgrade by HMA in accordance with a 
design build contract between the District and HMA on terms and conditions 
acceptable to both of them, including terms and conditions such as those contained 
in the document described as Design-Build Stipulated Price Contract (Canadian 
Construction Association Document CCAI4-I 97.9, and any revision to or 
replacement for that document current at the relevant time as issued by the 
Canadian Construction Association; 

the Westview Upgrade Agreements must contain a condition precedent for the 
benefit of the District that the previously approved FederaWrovincial 
Infrastructure grant be approved, for the design and construction of the Westview 
Upgrade and must have been received, by the District from the relevant 
Government Agencies (as hereinafter defined) on or before December 3 1,1997; 

a stipulated, maximum price for the complete design and construction of the 
Westview Upgrade, such that the Westview Upgrade and the Westview Facility as 
upgraded are put into operation in accordance with all Approvals and all 
Applicable Laws, of $4,950,000.00, plus applicable taxes on services and certain 
supplies and equipment; and 

such financial and other guarantees and assurances as are acceptable to the 
District, in its sole reasonably excercised discretion, that the Westview Upgrade 
and the Westview facility as upgraded: 

(i) will receive all existing or necessary Approvals (both as hereinafter defined), 
including by providing for holdback of final payment by the District under the 
Westview Upgrade Agreements until receipt of all existing or necessary 
Approvals; and 

(ii) will operate for their designed life expectancy in accordance with their 
design, subject to reasonable wear and tear, and in accordance with all 
Approvals and Applicable Laws in existence at the date on which the 
Westview Upgrade is put into operation. 

Start of Design Work 

2. The District agrees that this Agreement authorizes HMA to begin engineering and other 
necessary work for the design of the Westview Upgrade. If HMA and the District enter into 
Westview Upgrade Agreements, both the cost and the value of any design work under this section 
forms part of them, and the District is not obliged to remunerate, reimburse or compensate HMA, 
or anyone else, for the cost or value of any such design work. If HMA and the District do not 
enter into Westview upgrade Agreements, the District agrees to reimburse HMA only for the 
actual costs reasonably incurred by HMA in carrying out the design work contemplated by this 
section, but the District is obliged to do so only to the extent that the District is lawfully entitled, 
as against HMA and all others, to use the design work without obligation or liability of any kind 
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to HMA or anyone else in respect of that use. HMA and the District agree that the 
reimbursement obligation of the District created under this section cannot exceed $50,000.00 
in aggregate. HMA must from time to time, and on the request of the District, keep the District 
informed in writing, in reasonable detail, of the nature and extent of any design work being 
performed by or on behalf of HMA under this section and of the costs associated with that work. 

Grant Applications 

3. 
existing grant application such that funding may be considered under the projects new definition. 

As soon as is practicable, the District, under HMA consultation, must apply to amend its 

Timeline for Agreements 

4. HMA and the District agree to negotiate in good faith, and to use reasonable efforts, 
to attempt to conclude and enter into Westview Upgrade Agreements by August 31, 1997, 
and they agree that this Agreement terminates after October 31, 1997, if the Westview Upgrade 
Agreements have not been entered into between them by that later date. For clarity, HMA agrees 
that if this Agreement terminates in accordance with this section, the District is entitled to cease 
all negotiations and other dealings with HMA without obligation to HMA. The District will 
provide a draft of the Westview Upgrade Agreement to HMA as soon as reasonably practical. 

Permit Matters 

5. HMA must, as soon as is practicable, undertake all necessary discussions and 
consultations with the Ministry of Environment, Lands and Parks (“MOF’) and all other relevant 
Government Agencies, with respect to application for, and receipt of, all necessary permits, plans 
and certificates, and amendments to any such thing (“Approvals”), required for the Westview 
Upgrade under all applicable rules of law, laws and enactments, including under 
the Environmental Assessment Act (British Columbia) and the Waste Management Act 
(British Columbia) (“Applicable Laws”). HMA must keep the District informed at all times as to 
all discussions and consultations, including by promptly providing the District, without charge, 
with copies of all documents received or created by HMA in connection with those discussions or 
consultations. HMA must consult with the District from time to time with respect to discussions 
and consultations and must consider the District’s comments in that regard. The District must 
cooperate with, and assist HMA with any such discussions and consultations. 

Further Assurances 

6. HMA and the District agree to do everything reasonably necessary, including 
theexecution and delivery of documents reasonably necessary, to give effect to the intent of 
this Agreement. For Clarity, this section does not require HMA and the District to enter into the 
Westview Upgrade Agreements. 
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Entire Agreement 

7. This Agreement is the entire agreement between HMA and the District and it supersedes 
and replaces all previous representations, warranties, agreements and other obligations of any kind 
between them regarding its subject. 

Successors and Assigns 

8. This Agreement benefits and binds HMA and the District and their successors. For clarity, 
this Agreement cannot be assigned or subcontracted by HMA without the express prior written 
consent of the District, which the District may withhold in its absolute and unfettered discretion. 

Merger of this Agreement 

9. Upon the Westview Upgrade Agreements becoming effective, this Agreement merges in 
and is superseded by them and is of no further force or effect, and the parties agree to deliver to 
each other full releases of their respective obligations under this Agreement. 

Lawful Requirements 

10. HMA acknowledges and agrees that the District can act only through its Council and that 
the District cannot be bound contractually, or otherwise be subject to or bound by any other legal 
or equitable duties or obligations, other than by the appropriate express action of its Council. 
HMA also acknowledges and agrees that any such action of the District’s Council is subject to all 
applicable legal requirements, including those under the Municipal Act (British Columbia) and the 
Waste Management Act (British Columbia). Nothing in this Agreement fetters or otherwise 
affects the discretion of the Council of the District under the Municipal Act (British Columbia) or 
any other law. 

Notice 

11. Any notice or other communication hereunder will be in writing and will be given by 
itsdelivery by hand, by prepaid first class mail, or by facsimile transmission, to the addresses 
set below: 

If to HMA: 

Hill, Murray & Associates Inc. 
202 - 780 Tolmie Avenue 
Victoria, B. C. 
V8X 3w4 

Attention: Trevor Hill, P. Eng. Facsimile: (250) 388-3943 
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If to the District: 

, 

District of Powell River 
6910 Duncan Street 
Powell River, B. C. 
V8A 1V4 

Attention: Administrator Facsimile: (604) 485-29 13 

Any notice or other communication so given will be deemed to have been received at the time of 
its delivery if delivered by hand, five business days after the date of mailing if mailed; and at 
the time the sender received a confirmation of dispatch if transmitted by facsimile transmission. 
Each party will notify the other parties of any change of address. 

Time is of the Essence 

12. Time is of the essence of this Agreement. 

As evidence of their agreement to be bound by the above terms, the District and HMA have 
executed and delivered this Agreement effective from and after the date of its last execution 
by the parties: 

HDLL, MURRAY AND ASSOCIATES 

Name: J '  . 

Dated: July /8 , 1997 
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DISTRICT OF POWELL RIVER by its 
authorized signatories: 

Dated: July 1 8 , 1 9 9 7  

Approved by resolution of the Council of the District of Powell River: July / 7 , 1997 
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SCHEDULE "A" 
TO THE WESTVIEW WASTEWATER PLANT UPGRADE 

MEMORANDUM OF UNDERSTANDING DATED FOR REFERENCE JULY 11,1997 

The purpose of this Schedule is to define, generally, the Westview Upgrade for the purposes 
of the Memorandum of Understanding dated for reference July 11, 1997 between the District 
and HMA, 

1. The parties agree that the Westview Upgrade is as generally described in the document 
prepared by HMA and submitted to the District entitled Proposal for the Design, 
Installation and Operation of a Municipal Treatment Plant Upgrade for Westview 
Treatment Plant at Powell River, B. C. and dated June 2, 1997. Without limiting the 
generality of the foregoing, the Westview Upgrade must include such plant, equipment, 
facilities, buildings and structures as are generally described in the document just described 
and as are necessary to implement the technical parameters as set out in that document. 

2. Without affection section 1 of this Schedule, the parties agree that the Westview Upgrade 
must upgrade the Westview Facility to a tertiary wastewater treatment and disposal 
facility that: 

(a) complies with all Applicable Laws, 

(b) obtains all necessary Approvals for its operation (including any waste management 
permit amendment required under the Waste Management Act (British Columbia) 
and any operating certificate required under the Waste Management Act 
(British Columbia), and 

(c) is designed and constructed in accordance with plans, drawings and specifications 
that comply with all Applicable Laws and Approvals and that have been prepared 
and implemented in accordance with generally accepted municipal engineering 
standards and practices in British Columbia; 

3. Subject to section 2 of this Schedule, the Westview Upgrade must be of a design, and 
construction, that meets the criteria set out in the Draft Discharge Criteria for wastewater 
treatment facilities, as they apply to tertiary wastewater treatment facilities, issued by the 
MOE and dated November 5, 1996, and any replacement or amendment thereto. 
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BRITISH RECEIVED 
COLUMBIA 

August 27, 1997 , Our File: PE-00073 

Hill, Murray & Associates Inc. 
Suite 202,780 Tolmie Avenue 
Victoria, BC V8X 3W4 

Attention: Trevor Hill, P.Eng. 
President 

Dear Sir: 

Re: Waste Management Permit PE-73; Westview Sewage Treatment Plant, 

Thank you for your letter, dated August 25, 1997, outlining your plans to modify the existing 
works at the Westview sewage treatment plant in Powell River. 

The planned modifications appear to be an acceptable means to improve the sewage treatment 
system. The resulting improvements to the effluent quality and sludge management should 
substantially reduce the impact of these discharges on the receiving environment. You have 
indicated that the proposed modifications will be done within the terms and conditions of 
existing Permit PE-73, and the work must commence soon in order to take advantage of an 
infrastructure grant. 

You may consider this letter as authorization to proceed with your proposed modifications, 
provided that certified engineering drawings are submitted to this office prior to commencing 
any work at the site. Also, we require certification by a professional engineer that the modified 
works were built in accordance with the plans before commissioning the works. All 
requirements of Permit PE-73 must be met during construction and commissioning of the 
modified works, unless deviations are expressly authorized by the Regional Waste Manager. 

. . . I 2  

Ministry of Environment and Lands MailinglLocation Address: Telephone: (604) 582-5200 
Environment, Lower Mainland Region 10470 152 Street Facsimile: (604) 930-71 19 
Lands and Parks SURREY BC V3R OY3 
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Waste Management Permit PE-73 will be updated to reflect the enhancements to the treatment 
works which are being undertaken, and to reflect current ministry guidelines. Ministry technical 
staff will be contacting you as the agent for The Corporation of the District of Powell River in 
this regard. 

I also encourage the District to immediately initiate the liquid waste management plan rather than . 
waiting until the Spring of 1998. Development of such a plan is expected to take some time and 
there are a number of liquid waste issues which need addressing, such as the inflow and 
infiltration problem identified by the Mayor. 

Please contact me at 582-5270 or Jeff van Haastregt at 582-5275 if you have any questions. 

Yours truly, a 
Assistant Regional Waste Manager 

cc: Corporation of the District of Powell River 
6910 Duncan Street, Powell River, BC V8A 1V4 
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BRITISH COLUMBIA 

September 3, 1997 

ELL RIVER 

ELL RIVER BC V8A 1V4 

Dear V. H. Petersen: 

Re: Infrastructure Project M951W0486 - Sewage Treatment Upgrade 

We have received a letter dated August 29, 1997, from Hill Murray & Associates Inc., forwarded 
on your behalf, explaining a proposed modification to the above project with a total budget of 
$5,218,263.00 plus GST. 

This proposal to upgrade the Westview Treatment Plant falls within the scope of the original 
project approval, and is an acceptable modification to it. No further formal approvals are 
required. The substantial completion date of June 1, 1998 is noted. This appears to satisfy 
earlier concerns that the project might not fit within program time constraints. You are reminded 
that the program will not share in any costs incurred after October 31, 1998. 

The project budget exceeds the original budget of $4,110,080 on which grants were approved, 
and we remind you that no further program funding is available for costs in excess of the original 
budget. 

The ministry endorses your Council’s resolutions to commence a Liquid Waste Management 
Plan, and to resolve I&I  issues. 

Best wishes for successful completion of your infrastructure project. 

Sincerely, 

A 

Municipal Financial Services 

pc: Hill Murray & Associates Inc. J 
Harvey Maxwell, Assistant Regional Waste Manager, MELP-Surrey 

Ministry of Municipal Financial Services Mailing Address: Location : 
Municipal Affairs 
and Housing 

PO Box 9490 Stn Prov Govt 
Victoria BC V8W 9N7 Victoria BC 

Telephone: (250) 387-4067 
Facsimile: (250) 356-1 873 

800 Johnson Street 
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W E S N I E W P W  UPGRADE 
DESIGN-BUILD CONTBACI’ 

Tbis A ~ I  eernent dated far reference September 1, 1997 is 

BETWEEK: 

I: Wl’IlICT OF POWELL RIVER, 6910 Duncan Street, Powell 
E..iver, B.C. V8A 1V4 

(‘ Owner”) 

AND: 

mrs, MURRA Y AND ASSOCIATES mC., a British Columbia company 
i.icorporated under number 441605, and registered for GST purposes under 
n.umber 1376MlZRT, Suite 202, 780 Tolmie Avenue, Victoria, B.C. V8X 
3W4 

( ‘Contractor”) 

GIVEN THA? ’: 

A The OM ner wishes to have designed and constnrcted for it a wastewater treatment 
plant qgrade .o its existing municipal wastewater treatment plant known as the Westview 
Rant, 

B. 
to be created ior that project, 

The oul ner has caused certain performance requirements, descnid in this Contract, 

C. 
for reference :u3y 17, 1997, and the Contractor has complied with that document, and 

The OU ner and the Contractor entered intu a Memorandum of Understanding dated 

D. 
upgrade for rb? Owner in accordance with the terms and conditions of the Contract, 

The Contractor has agreed to design and construct the wastewater treatment plant 

T H I S  AGREIJLENT is evidence that in consideration of the promises exchanged below, 
and in consideration of pa- of $200 by the Owner to the Contractor (the receipt of 
which i s  acknc wledged by the Contractor), the Owner and the Contractor agree with each 
other as fdov ’s: 

GCl DEFlN ITIONS AND INTERPRETATION 

1.1 In the {:ontract, the following words and expressions have the following Eeaningr;: 
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"Approval Letter" means, collectfvely, the August 27, 1997 letter to the 
Contractor from H.G. Maxwell, Assistant Regional Waste Manager of the 
MOE and the September 2,1997 letter to the Owner fkom the Minisuy of 
hlunicipal Affairs and Housing; 

"Authorized', "directed', "required, "requested", "approved", "ordered', 
"sanctioned" and "satisfactory" mean, unless some other meaning is expressly 
given in the Contract, respectively autborized, directed, required, requested, 
approved, ordered or sanctioned by, or satisfactory to, tbe Owner's 
Representative; 

"1zOmpletion' means completion of the Work in accordance with all Drawings 
axid Specifications and so that it meets all Performance Specifications, as 
determined in accordance with Schedule G; 

"Completion Date" means the date of Completion, BS determined in. 
accordance with the Contract Documents; 

"Construction Schedule" means the construction schedule set out in Schedule 
I:; 

"Contract. means the contract behveeo the &mer and the Contractor, for the 
design and c o ~ ~ c t i o n  of the Project, comprised of the Contract Documents; 

"Contract Documents" means the Contractor's Proposal, Performance 
Specifications, Specifications, Drawings and this document; 

'Contract Price" meam the price set out in GC2.3; 

"Contract Time" means the date by which the Contractor shalI reach 
Complerion and which is set out in GC2.1; 

"Contractor's Consultant" means any architectural or engineering firm or 
person, including any Professional Engineer, engaged by the Contractor to 
prepare the Drawings and Specifications or to otherwise consult to the 
1ZontractOr on the Project; 

"Coatractor's Proposal" means the proposal of the Contractor submitted to the 
Owner, dated June 2, 1997, a copy of which forms Schedule D, 

'Contractor's Representative" means the representative of the Contractor 
designated under the Contract; 
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(m) 

(n) 

"1)ay" means a calendar day; 

"Ikfault" mans, in respect of the Contractor, if the Contractor: 

neglects to prosecute the Work in accordance with the Design; 

is adjudged bankrupt, makes a general assignment for the benefit of 
crediton, of if a receiver is appointed on account of its insolvency; 

refuses or fails to supply fllfficient properiy skilled workers or proper 
material after 7 Days' written notice from the Owner; 

fa& to tnakc prompt payment in accordance With GC 15 when 
properly due to its Subcontractors, suppliers or workers; 

has delivered a statutory declaration in svpport of application for a 
progress payment under tbe Contract thar the Ownzr's Representative, 
acting reasonably, determines was materially false or was materiaUy 
inaccurate; 

breaches any Standards; 

breaches the provisions of the Contract, including by failing to adhere 
to the Construction Schedule or by failing to construct any of the Work 
in accordance with the colntract Documents; 

has made an assignment of the Contract without the requlred consent 
of the Owner: or 

abandons the Work other than as a result of supersion of tne Work 
under CC11; 

( 0 )  'Design" means the design for the Upgrade, and ail Work comprised in it, that 
is set owin the Drawings and SpeciEicationn; 

(P) 'Drawings" means all construction drawings €or the Project that are prepared 
ly or for the Contractor as provided in the General Conditions; 

(q) ' GCs" and "General Conditions" each mean the General Conditions, whicb are 
comprised in this document; 

(r) 'GST' means the goods and services tax under rhe Excise Tax Acr (Canada); 
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"tlsurance Conditions" mea~ls the Contraa conditions set out in Schedule A 

"Iaws" means the common law and any and all  iaws, statutes, enactments, 
daws, regulations, rutes, orders, directives, policieb permits, licences, codes 

aid rulings of any government, and any ministry, agency, board, commission 
0:' tribunal of any government, including the Waste Management Act, the 
Pxmit, and the Approval Letter, but excluding the land use bylaws of the 
C mer; 

"MOE. means the British Columbia Ministry of Environment, Lands and 
P.uks; 

"lvlontlf means a calendar month; 

"Other Contractor" means any person employed by or having a separate 
c mmct directly or indirectly with the Qwncr for work related to the Upgrade 
ather than the Work; 

" + h r "  means the District of Powell River; 

"1h;rmefs Representative" means the representative of the Owner designated 
under the Con-; 

" h e r ' s  Work" means the work to be performed and completed by the 
( M e r  that is described in Schedule I; 

I' Payment Schedule" means the schedule for Monthly progress payments to the 
(Iontractor set out in Schedule J; 

"Performance Specifications" means the requirements for performance of the 
'Vestview Facility after Completion of the Upgrade, all as set out in Schedule 
J z; 
'Permit" meam the permit issued by the MOE to the Owner under the Wmte 
I4nn-m Act under number PE-OOM3, as amended; 

'Professional Eagineer" means a professional engineer registered and in good 
!tanding under the PrOfREsional Eilgineets & Geo~cie7ms Act (British 
I blumbia); 

'fiojccr" mCa.r!! rhe project to design and construct the Upgrade on the Work 
:;ire to Completion in accordance with tbc Performance Specifications and 
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C mtract Documents; 

Y Wty Control Plan" means the quality control plan of the Contractor under 
G 03.1; 

'Tpecifications" means any construction specifications that arc prepared for 
II e Project by or for the Contractor 

':<~tandards" means any and alI laws, professional standards and specifica~ons 
(including American Waterworks Association and Canadian Standards 
Association standards) applicable to the Work cx to work such as the Project, 
ai they are in force from time to time or in the latest current version thereof, 
ai the case may be; 

'I: iubcontracror" means Zenon and any other person having a contract with the 
<'ontractor to perform a part or parts of the Work or to supply products 
uorked to a specific design according to the Contract Documents, but does 
not indude one who only supplies products not so worked; 

7 3ubsuntial Completion" means substantial completion as determined in 
accordance with the Builder'r Lien Acr by the OWntiJ Representative in 
eccordance with these GCs; 

"Upgrade" means the upgrade to the Westview Facility that is to be designed 
t y  the Contractor to meet the Perfonnance Specifications and that is to bc 
constructed by the Contractor to Completion in accordance with the Contract 
Ilocumeats, as generally described in the Proposal and in Schedule H; 

"WesMew Facility" means the wastewater treatment plant owned and 
operated by the Owner on the Work Site on the reference date set out on 
Itage 1 of this document; 

'Work" means: 

li) the performance of all design and construction, and al l  other semices 
and acts (includhg the training by the Contractor of the Owner's 
employees, and provision by the Contractor of the operation and 
maintenance manual, described in Schedule H), 
the supply and creation of all personal property, and i ii) 

$0 mything eke n m w u y ,  

.is set out in the Contract Documents, to design and mnsrruct the Upgrade 
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tc Completion so that it meets all Performance Specifications, but excludes, 
fcr clarity, the Owner's Works; 

"7York Site" means, collectively, the parceIs of land in the District of Powell 
River on which the Westview Facility is located, dose parcels of land being 
legally described as follows: 

(i) Lots 3 through 5, BIocks 6 and 7, District Lot 5307, P i a  6825; 

(ii) Lot 8, Except Part h Plan 6824, District Lat 5307, PLan 5097; 

Cii )  Lot 1, Block 9, District b t  5307, Plan 7075; 

(an) 

(.v) Lot E, District Lot 5914; and 

( r )  Foreshore Lease 236145; and 

".kmn" means Zenon Environmental Inc, ( f to) 

12 IntheClonnact: 

rtference to the singular includes a reference to the plural, and vice versa, 
inless the context requires otherwise; 

i rhere a word or expression is defined, other parts of speech and grammatical 
forms of the same word or expression have corresponding meanings; 

ieference to a particular numbered section or ani&, or to a panicular 
lettered Schedule, is a reference to the correspondingly numbered OT lettered 
i aide, section or Schedule of this document; 

;.utide and section headings have been inserted for ease of reference only and 
:Ire not to be used in interpreting this Contract. 

*he word "enactment" bas the meaning given to it in the Inrqmm'on An 
British Columbia) on the reference date of this Contract; 

.eference to any enactment iS a reference to that enadmeat as consalidatcd, 
*evised, amended, re-enact& or replaced, unless otherwise expressly provided; 

reference to a "party" or the "parties" is a reference to a party, or xhz parties, 
:o this Contract and their respective successors, assigns, trustees, 
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ac.ministrators and receivers; 

(h) %liere a party, the Owner's Representative or the Contractor's Represtntariue 
is entitled or required to make a decision. exercise discretion, give approval, 
give consent, give instructions, give directions, or 10 act in any other way in 
rcspct of the Contract, that person must do so acting reasonably, unless the 
Contract expressly provides that person may do bo in its "sole discretion", in 
which case that person is entitled to act in its absolute, unfettered and 
uwwiewable discretion and is under no obligation to act reasonably; and 

(i) where a party is required to do aqthhg, that party must act promptly unless 
tIie time within which that party must act is expressly provided in the 
Contract, including by reference to a specific period or by requiring that party 
to act "immediately'. 

1.3 The Clotitract Documents are complementary, and what is required by any one shall 
be as binding is if required by all. If there is any conflict or imnsistency between the 
Contractor's E3oposal aad the Contract, the provisians of the Contract prevail to the extent 
of the conflict 133: inconsistency. If there is any conflict or inconsistency within the Contract 
Documents, thm the order of priority of docwnentS from highest to lawest, shall be the 
General Conditions, the Specifications, the Dra&gs and the Contractor's Praposal, With 
a document of higher priority prevailing Over any document of lower priority to the extent 
of the c ~ I l n i c t  11r inconsistency. For the purposes of this section, the C o n m  is defined to 
include all of the Contract Documents except the Cuntrmor's Proposal. 

1.4 The intention of the Contract Documents is to provide for all design, labour, 
products, persmil property, material, equipment and sen;ices necessary to design and 
construct the Project to Completion in accordance with the Performance Specifications. 

1.5 
are used in t h t :  Contract Documents in accordance with the recognized meanings. 

Words : Lnd expressions which have generdly recognized technical QT trade meanings 

GC2 CONS'IRUCI'ION OF PROJECT 

2.1 The antractor shall execute the Contract by executing this document and delivering 
i t  to the 0wn:r within 5 Days after the Owner has delivered this document, executed on 
behalf of the Owner, to the Contractor, and the Contractor shall commence construction at 
the Work Site witbin 42 Days after the Owner has executed and delivered this document 
to the Contractor. The Contractor shall commence the Work within 5 Days after the 
Contractor delivers this executed document to the Owner, and shall thereafter diligently 
Perform the IVork in accordance with the Contract Documents so that the Projed has 
reached Com~rletion on or before the Completion Date, which is the date that is the last 
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Day of the tenk full Month after the Month in which the Contractor delivers this executed 
document to tht: Owner, provided that, subject to G O ,  the Completion Date shall not be 
later than Septanber 30, 1998. The Contractor shall, in accordaxe with the Contract 
Documents, per form and provide dl labour, s e n i c e s  and other acts, and provide all personal 
property, construction equipment and machinery, required for performance of the Work to 
Completionin ocmrdance with the Contract Documents. The Contractor also shall perform 
the Work ir. acmrdance with all Laws, 

2.2 
are those set out in the Contract Docuznents. 

The Cortractor and the Owner agree that the terms and conditions of the Contract 

2.3 Subject to any adjustment under GC16 or GC17, the Owner agrees to pay the 
Contract Price 3f $5,218,263.00 in Canadian dollars, exclusive of GST, which shall be paid 
by the Owner t i  the Contractor, but inclusive of dl other applicable taxes (including Social 
services tax uI&r the Social Services Tax Act), to the Contractor for satisfactory 
performance of the Work to Completion, for satisfactory performance of aU aspects of the 
Contractor's Proposal, and for satisfactory performancz of a l I  of the Contractor's other 
obligations under the Contract. The Contractor acknowledges, 811L1 agrees, that it has 
atready received from the Owner a payment of $27,74547 (plus $1,942.38 for GST) for 
engineering portions of the Work performed by the Contractor behre execution of this 
document, on m-ount of, and as part of the Contract Price, and the Contractor and the 
Owner further agree that the Owner, concurrent with execution aad delivery of this 
document by tl e Contractor to the Owner, shall pay the Conuactor for engineering portions 
of tbc Work ~edomed by the Contractor before execution of this document a further 
$406,678-13 (plus $23,467.47 for GST) OR account of, and as part oc the Contract Price, For 
clarity, the 0W.Er and rhe Contractor acknowledge and agree thar any items of Work shown 
in Scherfule H -marked with an asterisk have been chosen by the Owner as options that shall 
be performed ;is part of the Work, but that the Contract Price does not include the prices 
for such optiors, which prices =e shown in Schedule H and shall be added to the Contraa 
Price. 

2.4 
General Cond .tiom. 

The Owner must pay the Contract Price to the Contractor as provided in these 

2.5 
until Completion, to: 

The Ovmer grants to the Contractor a licence to enter and be upon the Work Site 

(a) ~ ~ m v u c t  the Project on it in accordance with the Contract Documents; and 

(b) 1l0 anything else 03 or to the Work Site which is necessary for performance 
d the Work 
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The intent of tk& section is to ensure that the Contractor has the right to do anything on 
and to the Wor L Site which is necessary for design and construction of tbt? Project. 

2.6 In exercising its rights under GC2.5, and ia performing the Work, the Contractor 
shall not do, or permit auything to be done (including by any Subcontractor), on the Work 
Site (including the Westview Facility) that damages the Westview Facility, except as 
contemplated b I the Design. If the Contractor or any Subconuactor damages the Westview 
Facility, the Cmtractor shall immediately repair the damage, at the expense of the 
Contractor. LI exercising its rights under GC25, and in performing the Work, the 
Contractor shall comply with all MOE requirements with respect to the operation of the 
Westview Facilq, as set out in a l l  applicable Laws and as negotiated with MOE from time 
to time. 

2.7 The Coritractor covenants with, and represents and warrants to, the Owner that: 

tlie Contractor has the power and capacity to enter hto the Contract and to 
c>mply with every term and condition of the Contract; 

a l l  necessary proceedings have been taken to audtorize the Contractor to 
enter into the Contract and to execute and deliver this Contract; 

t ie Contract has been properly executed by the Contractor and is enforceable 
zgainst the Contractor in accordance with its tern; 

tie Contractor has filed all tax, corporate information, and other returns 
I equired to be filed by all Laws, has complied with all workers’ compensation 
1:gislation and other similar legislation to which it is subject, and has paid all 
taxes, fees, and assessments due by the Contractor under those Laws as of the 
1eference date of the Contract; 

the Contractor holds all permits, licences, consents, asd authorities issued by 
i q  level of government, or any agency of any level of goverment, that are 
iequired by all Laws to conduct its business and perform the Work 

:he Contractor pays punctually, as they become due, all a.cmunts, expenses, 
ivages, salaries, taxes, rares, fees and aSseSdaLents required to be paid by it on 
:my of its undertakings; 

*he Contractor has investigated and satisfied itself of every condition affecting 
.be Work, including the labour and materials to be provided, the Pennit, and 
‘he Performance Specifications, but excluding the Work Site condition$; 
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the Contractor’s investigation descI,ded in GC2.7(g) bas been based on its 
oim examination, knowledge, information and judgment and upon the 
iaformatioa given by the Owner to the Contractor as descn%ed in Schedule 
H; 

t l e  Contractor accepts tbc risks assigned within the Contract to the 
Contractor; 

tl .e Contractor acknowledges that it has the responsibility for informing itself 
a: al l  aspects of the Project and all information necessary to perform the 
Ylork; and 

tlie Contractor is registered for the purposes of the goods and services tax 
under the &&e Tmkc  (Canada) under the number set out on page 1 of this 
d xwnent. 

2.8 The Owner c0vemnt.s with, and represents and warrants to, the Contractor that: 

tie Owner has the power and capacity to enter into the Contract and to 
cmply  with every term and condition of the Contract; 

al l  necessary proceeding have been taken to authorize the Owner to enter 
kit0 the Contract and to execute and deliver this Contract; 

tae Contract has been properly executed by the Owner md is enforceable 
sgainst the Owner in accordance with its terms; 

the Owner possesses, or shall promptly obtain, all tempontry or permanent 
casements, statutory rights of way, and other access, necessary for the 
(:ontractor to perform &e Work 

1he Work Site is zoned under applicable land use byIaws of the Owner to 
liennit the existing use of the Work Site for the Westview Facility and to 
] ~ r m i t  Completion and operation of the Upgrade; 

ihe Owner shall perform all of the Owner’s Work in a timely and competent 
!nanmr so as to enable the Contractor to perform the Work in accordance 
ivith the Contract Documents; 

he Owner shall promptly pay all Other Contractors and coatramally cause 
-dl Other Contracton M be subject KO the supervision and direction of the 
nkntractor to the extent reasonably necessary for the Contractor to Complete 
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t h e  Work; and 

(h) the entering into the Contract by the Owner does not Violate the t e r n  of any 
oiher contract to which the Owner is a party. 

2.9 The h . e r  and the Contractor agree to use rr=asonabIe efforts to negotiate and enter 
into an operation and maintenance agreement between the Owner and the Contractor for 
operation and inaintenance services for the Westview Facility (including the Upgrade) to 
bc provided tq the Contractor (or an affiiiate, as defined in the Company Aci, of the 
Contractor) as .~enerally descn'bed in the Contractor's Proposal and in Schcdule H. 

2.10 For clarity, as part of the Work, the Contractor shall provide to the Owner and 
employees oft€ e Owner the training in operatibn of the Westview Facilfty after Completion 
of the Work as is deRribed in Schedule H and shall prepare and provide to the Owzrer a 
complete operittion and maintenance manual for the Upgrade, as generally desmied in 
ScheduIe H. 

GC3 RISK REGARDING SIT13SURFACE CONDITIONS AT WORK SITE 

3.1 The Coirtractor and the Owner acknowledge and agree that the Owner has provided 
to the Contracm information in the possession of the Owner as to subsurface conditions 
at the Work Sit e, with that information being as generally described in Schedule H and they 
also aclrnawlellge and agree that, although the Contractor bas undertaken preliminary 
hvestigations :IS to subsurface conditions at the Work Site, the Contract Price, Contract 
Time and Con! truction Schedule are all conditional u p n  the assumptian that the Work Site 
is comprised oii uniform suuctural fiU suited to the Work and that any variation &om that 
assu~ption enitles the Contractor to a change in the work under GC16. 

GC4 DESK UATED REPRESENTATIVES AND DESPL! RESOLUTION 

4.1 Promptky after i t s  cxtcution of the Contract, and in any case not more than five Days 
thereafter, the Owner shali give written notice to the C ~ R U ~ C ~ O T  designating the Owner's 
Reprem&xivr: for the purposes of the Contract 

4 2  Promptly after its execution of the Contract, and in any case not more than five Days 
thereafter, the Contractor shall give written notice to the Owner designating the Contractor's 
Representative: for the purposes of the Contract. 

43 
the new repreientative, effective on the date notice is given. 

4.4 

A part) may change its representative by giving written notice M the other party of 

The pa-ties agree that the following apply to any dispute regarding the interpretarion 

Dirtrict of Powell Riwr 
LYA pi# No. 3-331 

09-12- 1997/sb 
WQNICW Phot Upgrade Ih3apBuild (=la!- 
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of the Contract performance of the Contract, or any alleged breach of the Contract, any 
determination c f  default under the Contract, and any inability by the parties to agree on a 
matter in respesx of which the Contract calls for their agreement: 

if there i s  any such dispute, either party may give written notice of the dispute 
tc the other party and the Contranor's Representative and the Owner's 
Representative shall meet within three Days after tbe notice of dispute is 
@ ven and shall attempt in good faith, and using reasonable efforts, to rcsolve 
t1,e matter equitably to the satisfaction of both parties; 

if the parties' representatives cannot resolve the dispute within 5 Days after 
tliey first meet, it shall be referred €or arbitration by the single arbitrator 
a?pointed and acthg d e r  the CDmmwcial ArlSiZrafim Act, In accordance 
uitb tkis GC, and the arbitratot shall issue a final decision regarding the 
dispute within 10 Days after his or her appointment, subject to extension of 
tliat time by agrccment of the parties; 

tie parties shall, within 15 Days after cumtion of this document by the last 
FZU~Y to do so, appoint an arbitrator, and one alternative arbitrator, for the 
~urpaes of this Gc, 

t i e  arbitrator M whom any dispute is referred under this GC is entitled to, by 
I otice given ta the parties, amend the rules set out under the Commercial 
1Irbih.anbn Act with respect to arbitrations, including by abridgmg the times 
 et out therein in order to meet the time requirements of this GG and 

the arbitrator to whom a dispute is referred under this GC is entitled to make 
:A order as to payment of legal fees and disbursements. 

GC5 DWIG Y PREPARATION 

5.1 The Obmer acknowledges and agrees that the Contractor has delivered to the 
Owner's Reprxentative three sets of the preliminary drawings and specifications for the 
Upgrade prep; ued by or for the Contractor, in accordance with this GC and that the Owner 
has reviewed 1 hem. 

5.2 The Chmer's Representative shall, within 10 Days after the date of execution of this 
document by the h e r ,  deliver notice to the Conuactor of any comments which the 
h e r ' s  Reprtsentative may have on the submittal. The Contractor shall consider any 
comments of ihe Owner's Representative and shall revise the submittal as the Conwmr  
considers nec,:ssq in order to ensure that the Work conforms with the Performance 
SWcifications Notwithsmxiing the Test of this GC, the Contractor shall revise the 
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preliminary drsviings and specifications delivered to the Owner under this GC In order to 
implement any change5 required by the Owner’s Representative, notice of which shall be 
given by the Ovnsr‘s Representative to the Contractor Within 30 Days after the date of 
execution of this document by the Owner, with respect to the form, character, design, details 
of finish and aterior cladding, and other design matters, regarding any building or other 
structure axnpiised in the Upgrade. The Owaer and the Contractor agree that the farm 
and character, id appearance, of new buildiugs and structures comprised in the Upgrade 
shall generally-codom with the appearance thereof show in Schedule H. The Owner 
agrees that if tke costs to the Contractor of performing the Work described in this GC are, 
by virtue of any changes required by the Owner‘s ’Representative regarding design, increased 
from the costs lmmprised in the Contract Price on the reference date of this document on 
page 1, the h n e r  shall issue a written order for change in the Work in accordance with 
GC16. 

5.3 If the Cbntractor revises the submittal under this section, it shall complete the 
revision within 10 days after the Owner’s Representative provided comments on the 
submittaL Upon their revision, the revised drawings and specifications shall be the 
Drawings and Specifications for the Work 

5.4 The Co!itracror shall 

(a) cause all portions and aspects of preliminary drawings and specifications, and 
c f the ’Drawings and Specifications, to be prepared under the directian of, and 
t 3 be sealed under the professional seal of, a Professional Engineer; and 

(b) cause a Professional Engineer to terrify to the Owner, under bis or her 
~rofessional seal, that: 

(i) the Drawings and Specifications implement the Performance 
Specifications and otherwise conform to them; 

I ii) the Drawings and Specifications implernent the Contractor’s Proposal 
and otbenvise conform u) them; 

ifi) the Drawings and Specifications have been prepared in accordance 
with, and comply with, all Standards; and 

i:iV) the Work has been Completed in accordance with the Drawings and 
Specifications. 

5.5 n e  Gintractor shall not construct any part of the Work that i s  not based on the 
and Specifications and that does not mcct the Performance Specifications. 
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5.6 The Contractor shall make, or came the Conrractor's Representative to make, any 
revisions or changes to the Drawings or Specifications as are necessary from time to time 
due to cbanges to the Work, a d ,  for clarity, the Contranor shall comply with Gc5.1 wirh 
respect to any zuch revisions or changes. 

5.7 The Con tractor shall not commence any Work at the Work Site unless the Contractor 
has delivered a copy of the Drawings and Specifications to the MOE before commencing 
any such Work, 

5.8 Notbing in this GC, or otherwise in or d e r  the Contract, makes the Owner's 
Representauve or the Owner responsible for the Design of the Upgrade, including with 
respect to conpliance of the Drawings and Specifications with the Performance 
Specifications 2nd all Standards, and the Contractor shall, notwithstanding any act of the 
Owner a O w n l d s  Representative under the Contract, remain solely liable a,nd responsible 
for compliance of the Drawings and Specifications With the Performance Specifications and 
aU Standards. 

6.1 The Contractor shall keep one copy of all m e n t  Drawings and Specifications, 
Contract Docuneats, and all shop d r a w ,  at the Work Site, in good order and zvailable 
to the Chmer's Representative. 

7.1 The Ccntractor agrees that thc Owner is bereby granted aa unconditional and 
inevocabk perpetual licence to use, in whole or in part, for the purposes only of the 
Wesm'ew FaeLity, all  matters contained in or set out in the  Contractor's Proposal, and all 
Drawings and ! ipecifications and all models furnished by the Conuactor, and the Contractor 
and the Owner agree that the licence granted by this GC comprises only the copyright, 
industrial desip, trademark and all other intellectual property of the Contractor thereiri 
and, for claritr, the Owner adawledges the inteIlectual property rights of Zenon with 
respea to sud I components of the Work as have been supplied by Zeaon. 

G(3% CONTROL AID SUPERVISION OF THE W O W  

8.1 The CC ntractor shall have complete control of, and be solely responsible for, the 
Work and shal effectively direct and supervise the Work uing its best skiU and attention 
and in amr( ,ance with generally accepted construction management and supervision 
practices in B~itish Columbia. The Contractor shall be solely liable and responsible for all 
daign and al construction means, methods, techniques, sequences and procedures with 
respecr to the Work, and for coordinating all parts of ihe Work under the Conuact and for 
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thf: Work with work of Subconuactors and f Other Contractors. 

8.2 The Chntractor shall have tbe sole responsibility for the dzsigq erection, operation., 
maintenance a d  removal of temporary structural and other temporary facilities and the 
design and execution of consllvction methods required in their use. The Contractor shall 
engage and pay for a registered Professional Engineer, skilled in the appropriate discipline, 
to perform these functions where required by Law, and in all cases where such temporary 
facilities and their method of construclion are of such a nature that a Professional 
Engineer's skill is  required to produce safe and satisfactory results. 

8 3  
at the Work Siz at all times dwiug the progress of the Wark. 

'he  Cotxractor shall employ a competent superintendent, and necessary assistants, 

8.4 
except for gootl reason and only then after consultation With the Owner. 

The superintendent shall be satisfactory to the Owner and shall not be changed 

8.S The Coiltractor's superintendent shall represent the Contractor at the Work Site and 
directions @veil to h e m  by the Owner's Representative OT the Owner shall be deemed to 
have been give:.i to the Contractor, provided that the Owner's Representative shall wherever 
possible give such directions through the Contractor's Representative directly. 

8.6 The Cantractor shaIl at all times maintain good order d disaphe among its 
employees engaged on the Work and shall not employ on the Work any unfit person DOT 
anyone not skilled in the task assigned to him or her. 

GC9 PROSECUTION OF THE WORK AM3 DELAYS 

9.1 If the Contractor i s  delayed in the perfonnance of the Work by any act or neglect of 
the Owner or .my party for whom rhe Owner is in law responsible, the Contraa Time and 
the Constfllctit)n Schedule shall be extended for such reasonable time as may be agreed by 
the Owner anrl the Contractor, acting reasonably, and the Contractor shall be reimbursed 
for any c a t s  cirectly incuned by it as the result of such delay, determined in accordance 
with GC18. 

9 2  If the Cbntractot is delayed in the performance of the Work by an order issued by 
any court or Imblic authority having jurisdictiau, and providing that such order was not 
issued as the iesult of any act or fault of the Contractor or of anyone employed by it, the 
Contract Time shaU be extended for such reasonable time as the Owaer and the Contractor 
may agree, ac ing reasonably, that tbe Work was delayed. 

9 3  If thc tzontractor is delayed in the performance of tbe Work by labour disputes. 
strikes, picket!, lock-outs (includmg lock-outs decreed 01 recormended for its members by 
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a recognized wnbamrs’ association of which the Contractor is a member), fke, unusual 
delay by commo a carriers, unavoidable casualties, inclement weather or, without limit to any 
of the foregoini. by any cause of any kind whatsoever beyond the Contractor% reasonable 
control, then th : Contract Time m d  the ConsuuctiOn Schedule shall be extended for such 
reasonable time as may be agreed by the Owner and the Contractor, acting reasonably, but 
in no case shal. the extension of time be less than the time lost as a result of the event 
causing the del,iy, unless a shorter extension of time is agreed to by the Contractor. 

I 
1 

9.4 No extei&on shall be made for delay under this GC unless written notice is given to 
the Owner witiin 7 Days of its commencement, but in the case of a continuing cause of 
delay only one aotice is necessary. 

9.5 h the C i s  of any delay d e r  GC92 or GC93, the Contractor shall use reasonable 
best efforts to :*emove the cause of the delay as promptly as is practicable. 

GClO TAKIN(; WORK OUT OF THE C 0 h i C I y ) R ’ S  HANDS 

1 

1 
10.1 If the C m e r  determines that the Conrractor i s  in Default, or that a Default has 
occurred with I espect to the Contractor, the Owner may give notice of the Default to the 
Contractor am the Contractor shall correct &e Default Wit% 7 Days after receiving the 
notice or withiit 7 Days &r any arbitration determination regarding a matter described in 
m. l.l(n)(i), l j i i ) ,  (v), (vi) or (vii). @ 
10.2 U the amection of tke Default cannot reasonably be completed when required by 
GClO.1, the (hntractor shall be considered to be in compliaace with the Owner‘s 
instructions if t: 

(a) 

I 
1 commences correction of the default witbin the 7 Days; 

(b) l~rovides the Owner with a schedule for correction of t b e  default as promptly 
;s is practicable, and in any case witbin the Contract Time, that i s  reasonably 
r:cceptable to the Owner3 Representative; and 

(c) taxnpletes the correction in accordance with the accepted schedule. 

10.3 If the Contractor faila io comply with GC10.1 and GC10.2, the Owner may, without 
prejudice to iuiy other right or remedy it may have, take all or part of any of the Work out 
of the Contra tor’s hands, and in whole or in part terminate the Contract, and may employ 
such means as the Owner sees fit to make good the default or complete the Work, or both. 

10.4 Dapirc. GC10.6, where thc Work or any portion thereof has been taken out of the 
antractor’s kands under GC103 and she portion is subsequently completed by a surety 

1 
I 
f 
I 



16046893444; 39/?2' 3:12FI:;& #115;Fage 22185 ] Ser-r oy: L I C S T O N E , Y O U ~ ~ G , A N D E ~ S ~ ~ ~  
I 

'D 
1 
I 
I 
1 

1 
f 

17 

under a bond pi*ovided by the Contractor under the Contract, or by the Owner, the Owner 
shall deterrnine the amount, i f  any, due and payable but not paid at the time of taking the 
Work out of the Contractor's hands that is not reasonably necessary to hold the Owner 
bannless from dl loss and damage suffered by the Owner by reason of the default of the 
Contractor and by reason of aon-completion of the Work by the Contractor, and the Owner 
shall, if no fina~rcial prejudice to the Owner will resilt, pay that amount to the Contractor. 

105 Exercise by the Owner of its rights under GC103 does not relieve or discharge the 
Cantractor 6-0~1 any obligations under the &ntract or imposed upon it by any Standards, 
except the oblij:ation to perform the portion of the Work so taken out of its hands. 

10.6 If the Omer terminates &e Contract under this GC: 

(a) the Owner is entitled to take possession of the Work Site, and all materia) 
and equipment of the Contractor, and Work, and to utilize the Contractor's 
C I ~ S R U ~ ~ ~ O L I  equipment at the Work Site (subject U, the rights of third 
panics), and to Complete the Work by whatever method it may deem 
e Irpedienr; 

(b) t le Owner is entitled to withhold any further payments to the Contractor until 
t i e  Work is Completed, other than amounts then due to the Contractor; and 

(c) rpon Completion of the Work the Owner: 

(i) is entitled to charge the Contractor the amount by which the full cost 
of Completing the Work, as cenified by the Owner's Represen!ative 
(including compensation to the Owner's Representative for services 
and a reasonable allowance 8s d e t e d n c d  by tbc Owner's 
Representative to cover the cost of any conecLioIls required by GC34, 
exceeds the unpaid balance of the Contract Price; or 

r ii) shall, subject to the rest of this GC, if the cost of Completing the Work 
is Less than tbc unpaid balance of the Contract Price, pay the 
Contractor the difference, Iess a reasonable mount for fulfilment of 
the Conuactor's warranty obligations under the Contract, as 
determined by ihc Owner, acting reasonably; 

(d) s entitled to compensation by the Conr.ractnr equal to loss and damage 
suffered by the Owner by reason of the Default of the Contractor and by 
*eason of non-completion of the Work by the Contractor; and 

( e )  ihall return to the Contractor aU of the Contractor's construction machinery 

Dir;bin d Pawcll Rivtr 09-12-1937/ab 
LYA Flk. No. 1231 Wetrwiuw Pbor Upgfadc *-Build Cnntrm 
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arid equipment, and all excess materials, upon Completion, in good condition 
(rcasonable wear and tear excepted). 

10.7 The Co~uactor may, after giving 5 Days’ written notice to the Owner, suspzod the 
Work or terminate the Contract, without prejudice to any other right or remedy it may have, 
if the Owner fails to pay the Contractor in accordance with the Contract or in accordance 
with any arbitnition awad under the Contract. 

10.8 
be paid: 

If the Contractor terminates the Contract under (3210, the Contractor is entitled to 

(a) in accordance with the t e r n  of the Contract, for all Work properly performed 
and for all of the Contractor‘s obligations under subcontracts which it was 
unable to cancel, less any progress payments made by the Owner prior to 
tcmnination; and 

(b) aU reasonably incurred by the Contractor 8s a r d t  of the termination, 
d etermiaed in accordance with GCl& plus compensation for damages suffered 
by the Contractor as a direct result of the Owner’s breach, including for Loss 
cf profit (subject to mitigation). 

la9 Notwithstanding the rest of the Contract, a Default consisting of failure by the 
Contractor to rleher the bonds as and when required by these GCs shall not be arbitrated 
and, if notice is given by the Owner to the Contractor under GClO.1 in respect of such a 
Default, the rest of this GC applies. 

G C l l  SU§PE.YSION OF WORK 

11.1 The Ovmer may, in m emergency, where the safety or life of others is in jeoP;,udy 
or where the performance of the Work by the Contractor causes, m threatens to cause, the 
Westview Facisty to violate any Laws, by notice to the Coutractor, do either or both of the 
following: 

(a) suspend the Work, effective in the manner and at the tine spaded in the 
notice, whenever in its opinion such suspension may be necessary to ensure 
The safety or life of others, or of the Work or rwighbouring property, or if 
performance of the Work by the Contractor c a w ,  or threatens to cause, the 
‘Westview Facility to violate any Laws, not including the land use bylaws of the 
Owner, to ensure that the Westview Facility does not violate any Laws; or 

(b) .n&t changes in the Work, and order, a e b s  and award the cost of such work, 
m a  to ihe Contract or otherwise, as may in it5 opinion be necessary. 
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112 The Cham shall, within 2 Days after a cbange under GCll.l(b), confirm in writing 
any change instiuctions and if 8 change in the Work has been or is performed by order of 
the Owner, the Owner shall pay the Contractor the value of such work, determined under 
these GCs. 

11.3 The Coitmaor upon receiving notice of suspension from the Owner shall 
immediately su3pend all operations except those which, in the Contractor's reasonable 
opinion, are nexssary for the safety of personnel or for the care and preservation of the 
Work, or any pmonal property, or for the care and preservation of the Westview Facility 
or compliance .ith any Laws. Subject to any directions in the notice of suspension, the 
Contractor shall discontinue ordering equipment and materials, shall not enter into any 
further subcontacts (except such subcontracts as are necessary for the safety of personnel 
or for the care and preservation of the Work), and shau m a k e  every reasonable effort to 
suspend or cane1 existing su~ntracts and orders on the best terms available. 

11.4 During the period of suspension the Contractor shall not remove from the Work Site 
any of the Woifr, or any equipment or material, without ihe prior written consent of the 
Owner's Repre ientativc. 

11.5 If the period of suspension is 30 Days or less, the Contractor, upon the expiration of 
the period of silspension, shall resume the performance of the Work and shall be paid €or 
all costs feasor ably incurred by the Contractor in complying with suspension, detedned 
in accordance ivith GC18. 

11.6 If after : i l  Days from the date of notice of suspension of the Work the Owner and 
the Contractor agree to continue with and Complete the Work, tbe Contractor shall resume 
operations and complete the performance of the Work in accordance with any terms and 
conditions agreed upon by the Owner and the Contractor that are necessary to remove or 
mitigate the eriergency conditions that led to the suspension. 

11.7 If after 31 Days from the date of notice of suspension of the Work, but before 120 
Days from the date of notice of slapension, the Owner and the Contractor do not agree to 
continue with ~ n d  complete the Work, or they fail 10 agree on, or have arbitrated, the terms 
and conditioa upon which the Contractor is to resume operations s2nd complete the 
performance 0 :  the Work, the Contract shall be deemed to have been terminated. 

11.8 
Contractor. 

If the I~Zoatract is  terminated pursuant to this GC, the Owner shall pay the 

(a) i,l accordance with the Contract Documents, for all Work performed and for 
rill of the Contractor's obligations under wbcontracts whicb it was unable to 
cancel, or asked by the Owncr not to cancel, less any progress payments made 
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bj the Owner prior to tenninauon; and 

@) all costs reasonably incurred by the Contractor in complying with the 
SL spensioa and termination order, delermined in accordance with GCl8, less 
siy costs already paid to the Contractor pursuant to GC11.6. 

11.9 The Con.tramr's obligations as to quality, correction and warranty of any Work 
performed mntnue in force after termination under this GC, except to the extent that such 
Work as has bt:n performed by the Contractor to the date of termination is altered at any 
time by or on 'KW of the Owner or by the effect on such Work of the suspension or 
termination of h e  Contract under this GC. 

11.10 The Cor tractor, by giving written notice to the Owner, may suspend performance of 
the Work or tex minate the Con- if the Work is stopped for a period in excess of 30 Days 
by an order oi any court ox public authority having jutiSdiction, excluding the Owner, 
through no act or fault of the C o n w o r  or of anyone emplayed by it. 

GC12 SEPAIUXE CONTRAcrs WITH OTHER CONTRACTOM 

I 
I 
1 
I 
1 
1 
1 

121 The Owler reserves the right to enter into separate cantracts in connection with the 
Project with 01 her Cona-actors prwided that the Owner shall first abtain the approvsl of 
tbe Contractor as to the subject matter and timing of such contraas and identity of any 
Other C o n m  on. 

12.2 The c0:itractor shall: 

(a) cxxdhate the work 4th that of Other &ntractors and c o m ~  the Work 
pith  their work and shall ensure that the Design enables that to be done 
v<thout disruption to the Work or the work of Other Contractors; and 

(b) ensure that performance of the Work is carried out in accordance with the 
C:onstruction Schedule so thaf Other Contracton are not delayed in their 
! Vork. 

123 The antractor shall promptly report to the Owner any apparent deficiencies in 
Other COntrartors' work which could affect the Work as soon as they come to the 
Contractor's aitention, a d  shall confirm such report in writing promptly. Failure by the 
Contractor to 50 report promprly shall invalidate any ckims for delay by reason of the 
deficiencies of Other Contractors' work. 
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GC13 ASSIGNMENT Aha S Z I ' B C 0 N " S  

13.1 The Coxtractor shall not assign the  Contracc or any portion of it without the prior 
wrttten consent of the Owner, which conmnt shall not be unreasonably withheld. The 
Contractor a p e s  to employ only those Subcoatractors proposed by it in writing and 
approved by thc Owner and only in relation to stated portions of thc Work to be carried out 
by that Subconxactor, 

132 The Coc tractor shall preserve and protect the rights of the Owner under the Conmct 
with respect to any Work to be perfomd by a Subcootracmr, so that the subcontracting 
does not prejucice the Owneis Contract rights, and the Contractor shall be responsible to 
the Owner for the performance of all its Subcontractors and shall require its Subcontractors 
to perform in zccordance with the terms and conditions of the Contract. 

133 The Coi tractor shall be as fully responsl'ble to the Owner for acts and omissions of 
its Subcontract )rs and of persons directly or indirectly employed by them BS for the acts and 
omissions of pe BODS directly employed by the Contractor. The Contractor shall, despite any 
partial or en& : assignment of the Contract by the Contractor pursuant to GC13.1, remain 
fully Liable to .Ihe Owaer under the Contract unless the Owner has executed an express 
reiease o€ the 1htractor therefrom, and then only to the extent of any such release. 

33.4 The h n e r  shall be as fully responsible to the Contractor for acts and omissions of 
Other Contrac: ors and of persons directly or indire& employed by them as for the acts and 
omissions of p~:nons directly employed by the Owner. 

13-5 The @per may, upon reasunable request by a Subcontractor and in the Owner's 
discrretion, priwide to a Subcontractor information as to the percentage of the 
Subcontractor'.; work for which payment has been made to the Contractor, and the Owner 
shall inform tie Contractor of any such request and of the information given to any 
Subcantractor. 

13.6 Norhbq; contained in the Contract Documents shaU create any contractual or other 
rh~anship k tween any Subcontractor and the Owner or any Subcontractor employee and 
the Owner. 

14.1 T h e  Gintractor shall indemnrfy and hold harmless the Owner, its elected and 
appointed officials and its employees and agents. from and against aIl liability, claim, 
damages, loss( s, costa, actions, mes of action, Suits, proceeding and expenses, including 
reasonable leEd few and disbursements, arising out of or attributable to the performance 
of the Work, l irwided any such claim, damage, loss or expense is: 
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(a) attributable to bodily injury, sickness, disease or death, 0'1 to injury to or 
destruction of, tangible property (other than the Work itself); and 

(b) is caused by a negligent act or omission, or other wrong, of the Contractor or 
ally Subcontractor, or their employees, or anyone for whose acts they may be 
responsible in law. 

142 The &.iier shall indemnify and save harmless the Contractor born and against all 
liability, claims. damages, losses, costs, d o m ,  cliuses of action, dts, proceedings and 
expenses, iaclul.ling reasonable legal fees and disbursements, ar;Shg which are caused by 
lack oc or a delict in, title or an alleged lack or defect in, title to the Work Site or the lack 
of conformity, ckr alleged lack of conformity, of the Work Site, and the use of the Work Site, 
with the Ownel's zoning and' land use bylaw% 

143 For the purposes of GC14.1 and GC14.2, BS the case m y  be, the Owner and the 
Contractor shdl diligently and reasonably defend any claims, actions, su i ts  and proceedings, 
and shall d.i!ige!itly and reasonably mitigate any liability, damages, losses, costs and expenses, 
in full consultation with the otber party. 

GC15 CONTRACTOR'S DJSCHARGE OF LJAIBILmS 

15.1 The Contractor shall discharge all liabiIities incurred by it, including for labour, 
equipment, materials or sewices used or reasonably required for US, in the performance 
of the Contract, on the date upon which each becomes due, except those which the 
C o n m r  has contested in good faith, in which m e  the Contractor shall pay the disputed 
amount into ctrurt or otherwise secure the payment of the disputed mount. 

152 The Cuntractor &all use its best efforts to <#use every Subcontractor to discharge 
all liabilities hmned by it, inchding for labour. materials or seMces used or reasonably 
required for use, in the perfomawe of the Subcomact, on the date upon which each 
becomes due, zxxcepr those which the Subcontractor has contested ii good faith, in which 
case the Subciintractor shall pay the disputed amount into court or otherwise secure the 
payment of thl? disputed amount. 

153 Workers employed by the Contractor shall be paid in full at intervals not less 
frequently thzi required by Law. Without limiting GCB, at tbe request of the Owner, tbe 
Contractor shll furnish the Owner with satisfactory evidence that the Contractor's liabilities 
relating to the Work, and shall use its best efforts to cause all Subcontractors to establish 
that liabilities of Subcontractors relating to tbcir Work have been discharged, cuch 
satisfactory ehidence to bc a statutory declaration sworn by a knowledgeable officer or 
senior ruanag1:ment employee of the Contractor or Subconuactor, as tbe case may be, 
provided that the Owner may, if i t  considers any such statutory declaration not to be 
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satisfactory evidence, require the Contractor to provide to the Owner forthwith, and to use 
best efforts to cause every Subcontractor to provide to the Owner fortbwith, such other 
evidence 8s is s itkfactoq ?,iS ~ & X ~ W W  with respect to discbarge of such liabilities. 

GC16 C " G ' Z S  LA THE WORK 

16.1 The Chwtcr, without invalidating tbe Contract, having consulted with tbe Contractor, 
may by nouce to the Contractor make changes to the scope of tbe Work by altering, adding 
to, or deductiqi; from the Work, with the Contract Price, Contract Ti and Construction 
Schedule being adjusted in accordance with GC17. 

162 No change to the scope of the Work shall be made without a written order from the 
Owner, and no claim for an addition or deduction to the Contract Price, or change in the 
Contract Time or the Construction Schedule, shall be valid unless so ordered and valued 
or agreed to br valued as provided for in these Gcs. 

163 Despite the rest of this GC, if subsurfam  condition^ at the Work Site differ from 
those contemp1 ated by the Conuact, the Owner, having consulted with the Contractor, shall 
make a change M the scope of the Work under this GC. 

16.4 The Ovrncr agrees that it shall not change tbe scope of the Work sucb that it is 
materially  red^ ced from that set out in the Contract Documents on the reference date of 
this document ,on page 1. 

GC17 VALUA'I'ION AND CERTIFICATION OF CHANGES IN THE WORK 

17.1 
following mal ods: 

The valae of any change in the Work shall be detmune ' d by one or more of the 

(a) t y estimate and acceptance in a lump sum: or 

(b) lry unit prices agreed upon. 

17.2 When a change in the Work is made under GC16, the Contranor shall promptly, and 
in any case within 10 Days after the change in the Work is proposed ar required by the 
Owner, present to the Owner its claims for any change to the C o m m  Price, the Contract 
Time or the Construction Schedule, or all of them, which arise from the change. 

17.3 In the xse of changes in tbe Work to be paid for under GC37.1@), the form of 
presentation OC costs and methods of measurement shall be agreed to by tbe Owner and the 
Qntractor bciorc proceeding with the cbaage. The Contractor shall keep accurate records 
of quantities or costs as agreed upon and shall present an account of the costs of the change 



in tbe Work, tcgether With vouchers where applicable, at least once each Month during 
performance of tbe change in the Work, which shall be paid by the Owner in accordance 
wi&the paper t provisions of these GCs, and shall present a fLna1 account upon completion 
of the change i~ L the Work 

17.4 If the nethods of valuation, measurement and value of any change cannot be 
promptly agree11 upon, and in any case withln 5 Days after the proposed change, and the 
change is requkcd by the Owner IO be proceeded With, then tbe value of the change shall 
be determined by arbitration as set out in these GCs and the change shall be performed 
promptly after ;.N& arbitration. 

175 It is inte ided in all matten involving changes in the Work that both the Owner md 
the Contractor shall act promptly and in accordance with the times set out in this GC. 

18.1 Subject to GC18.2 whenever it is necessary for the purposes of the Contract to 
determine the tost of labour, equipment or material, the cost of such labour, equipment or 
material s h d  le the amount agreed upon by the Contractor and the Owner from time to 
time Within a rtasonable time, in any case within 30 Days, after the issue arks in any @veri 
instance. 

1 -  
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18.2 If the Cxmactor and the Owner cannot agree as to the cost of labour, equipment 
or material as mntemplated in GClB1, the cost of labour, equipment or material for the 
purposes of thtse GCs shall be qual to the aggregate of; 

(a) a 11 reasonabIe and proper amounts actually expended by or legally payable by 
tle Contractor in respect of the labour, equipment or material which fall 
v ithin one of the dasses of expenditures described in GC18.3, (being costs 
urhich are directly attributable to the perfommce of the Work and are not 
costs in respect of which the allowance in GC18.2(b) is made); and 

(b) jB% of the total of the expenditures of the Contractors that meet the test in 
(X182(a), being an allowance for all other expenditures by the Contractor 
i nd for profit, aud without limiting the generality of the foregoing, being also 
in allowance for payment and charges related to overhead, head office 
t xpemes and general administration COSTS of Contractor, including finance and 
interest charges to the due date. 

18.3 Classes of expenditure that are allowable for the purposes of GC18.2 are: 

(a) Iiayments to Subcontractors that comply with GCl8.2(a), but despite 
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GC18.2@) the percentage applied to such payments to Subcontractors shall 
fer the purposes of GC18.2@), be 10% and not 18%; 

-~ - - ~  - _. -~ 

wig- salaries and travelling expenses of employees of the Contractor while 
they are actually and properly engaged on the Work, other than wages, 
srJaries, bonuses, living and travelling expenses of personnel of the Contractor 
gr:nerally employed at the head office, or at a general office, of the Contractor 
udess such p e r m 1  are necessarily and properly engaged at the site of the 
Work; 

payments for materials necessary for and incorporated in &a Work or 
nscessary for and consumed in the performance of the Work; 

p3pents for equipment necessary for and incorporated in the Work; 

p3yiymeats for tools, other than tools customariry provided by tradesmen, 
axessary for and used ia the performance of the Work; 

payments for preparation, inspection, delivery, installation and removal of 
plant and materials necessary for the performance of the Work; 

assessments payable under any statutory scheme relating to workers; 
c~~mpensation, unemployment insurance, or holidays with pay; 

F ayments for renting equipment and tools and dowances for equipment and 
t mls owned by tbe Conmctor, necessary for the perfomanm of the Work, 
frovided that such payments or allowances are reasonable or have been 
zgreed to by the Contractor and the Owaer; and 

c ther payments, made with the approval of the h e r ,  that are necessary for 
the performance of the Work, as detennined by the Owner in its reasonable 
uiscretion. 

GCl9 APPLUXTIONS FOR PAYMENT 

19.1 
progresSes, at h e  end of each Month shown in the Construction Schedule. 

Applications for JMYXXER~ may be made not more than one ea& Month as the Work 

19.2 
claimed therein shall be for the amount shown for that Month in the Payment Schedule. 

Applications for payment shall be dated the last Day of the Month and the amount 

19.3 Tbe Pairneat Schedule shall be used as &e basis for a l l  appliations for payment, 
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unless it is fount1 at any time to be in error, io which case it shall be corrected in accordance 
ivith directions 'by the Owner's Representative. 

reasonably reqilbe to establish the value and their delivery. 

19.5 
shall be made I:t the time and in the manner set forth in GC20. 

Applicattons for release of holdback aoaies and tbe application for final payment, 

19.6 If the Cmtractor bas given the Owner a written direction to pay any payment due 
to the Contractor by the Owner under the contract to any Subcontractor, or other person 
with whom the Contractor has a contract necessary for perf om^ of the Work by the 
Contractor, the Owner may pay in accordance with that direction to pay, and if the Owner 
does that the Cwner's obligations to tbe Contractor hereunder are satisfied and reduced to 
the extent of that payment, subject to any necessary GST or other tax adjustments 
necessitated by that payment 

20.1 The Ouner's Representative shall, not later than 10 Days after the receipt of an 
application for payment from the Contractor submitted in accordance with GCl9, issue a 
certificate for payment in the amount applied for or ia sach amount as the Owner's 
Representative determines to be properly due. If the Owner's Representative amends the 
application, thc Owner's Representative shall promptly notify the Contractor in writing and 
give reasons for the amendment, provided that, for clarity, the Contractor is  entitled to 
dispute any su:h amendment and may submit tbe matter for arbitration at that h e  or 
witbin 90 Days after Completion. 

202 The Owner shall make each progress payment to the Contractor on account no later 
than 15 Days after the issuance of a certificate for payment by the Owner's Representative. 

20.3 The @mer's Representative shall, not later than IO Days after the receipt of an 
application from the Contractor for a axtifitate of Substantial Completion, make an 
inspection and assessment of the Work to verib the validity of the application. The Owner's 
Representativc: shall, not later than 7 Days after the inspectioa, notify tbe Contractor of 
approval, or tle reasons for disapproval, of the application, which the Contractor may 
dispute or insiead remedy by conming tbe Work to which the payment relates. If the 
antractor fer =dies any such deficiency, the Owner shall, within two days after completion 
Of the remedy, approve or disapprove of the remedial measures, and so on, until Substanrid 
Completion is :each&. When the Owner's Representative finds hat Substantial Completion 
Of the Work has been reached, the Owner's Representative shall immediately issue a 
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” certjficate of Su!.)staatial Completion. The date of Substantia) Completion of the Work sball 
be the date of Substantial Completion of the Work by the Contractor and as stated in that 
certificate. bledia te ly  foUowhg the issum* of the certificate of SubstantiCd CompIetioP 
of the Work, thr h e r ’ s  Representative, in consultationwith the Contractor, shall establish 
a reasonable &.te for Completion 

20.4 lmmedktdy following the issuance of the certificate of Substantial Completion, the 
m e r ‘ s  Represeatative shall issue a certificate for payment of holdback monies, hut the 
holdback monks shall only become due and payable on the Day following the expiration 
of the swtutoq period under the Builders’ Lien Acr. The Owner may retain out of such 
boldback monir s any turn required by L a w  to sad!@ any claims of lien or liens against the 
Work Site or ’bNork, or other monetay claims against the Contractor and enforceable 
against the ourlier. The holdback monies are payable only if the Cantractor has submitted 
to tbc Owner A sworn statement of an officer or senior management employee of the 
Contractor that all accounts for labour, subcontracts, materials, constmction machinery and 
equipment, and other indebtedness, which may have been incurred by the Contractor and 
for whicb the Owner might in any way be held responsible (includiog by lien) have been 
paid in k4 exczpt holdback monies properly rem’ned by the Contractor. 

20.5 Tbe &net‘s Representative shall, not later than 10 Days after the receipt of an 
application from the Contractar for payment upon Completion of the Work, make an 
inspection and usessmznt of the Work to verify the validity of the application. The Owner‘s 
Representative shall, not later than 7 Days after the inspection, notify tbe Contractor of 
approval or the reasons for disapproval of the applicatian, which the Contractor m a y  dispute 
or instead rem:* by correcting the Work to which the payment relates. If the Contractor 
r t d w  any :uch deficiency, tbe Owner shall, within two days after completion of the 
remedy, approre or disapprove of the remedial measures, and so on, until Completion i s  
reached. When the Owner’s Representative finds that Completion of the Work has been 
reached, the Omer’s Representative immediately shall issue a certificate of Completion and 
certifL for papntot the monies due to the Contractor under the Contract, less holdback 
monies which are retained in accordance with 0 . 4 .  The date of Completion of tbe 
Work shall be tbe date of Completion of the Work by the Contractor and as stated in that 
certificate. Subject to the provisions of GC20.6, the Owner shall, not later than 30 Days 
after the issuance of such certscate, make Bnal payment to the Conuactor in accordance 
With the proviions of the Agreement. 

20.6 Without limiting the generality of GC14, the Contractor shall, at its sole risk and 
-rue, do ekerything necessary, including through the institution, prosecution or defence 
of legal proceedings, to promptly discharge from title to the Work Site my claims of 
builders’ lien, I ither Licm, or cenificates of pending litigation, If the Owner becomes aware 
that a claim I i f  builders’ lien, other lien, or certificate of pending litigation bas been 
registered aga’nst title to the Work Site, the Owner may, in its sole discretion, pay to the 



ContractoL solicitor, in trust, on that solicitor‘s undertaking discbar e any such claim of 
builder’s lien, builder’s lien or certificate of pending litigation, out of any monies payable 

d under the Buddg’ Lipll Act, 
such amounts 5t.i tbe Owner reasonably considers necessary in order to s&e the discharge- 
of the c l h  of builders’ lien, builders’ lien or certificate of pe*g litigation. 

-4 

20.7 If becau ;e of condirions reasonably beyond the control of the Contractor there are 
item of Work that cannot be performed, payment h full for Work which has been 
performed as cztified by the Owner’s Representative shall not be withheld or delayed by 
the Owner on iiccowt thereof, but the Owntr may withhold until the remaining Work is 
finisbed ody sach monies as the Owner‘s Representatbe determines are sufficient and 
reasonable to cmer the cost of performing sucb reraaining Work and to adequately protect 
the Ownet fron 1 clairns for payment relating to the Work, by Subcontractors or material or 
equipment sup;~liers, including claims of builder’s lien 

20.8 No payrxnt made by the Owner under this Coauact, or parUd or entire use or 
occupancy of i.he Work by the (%mer, shall constitute an acceptance of Work not in 
accordance wit b the requirements of the Contract Documents. 

2a9 By issu’ng any certificate, the Owner‘s Representative and the Owner do not 
guarantee, or iithenvise become liable or‘ responsible in any way for, tbe conecmess or 
completeness id the Work, including the Design, and no certificate makes the Owner‘s 
Representative or the Owner in any way responslile or liable for adequacy of the Design 
or for the U’o~k. 

20-10 As of the Completion Date, the Owner expressly waives and releases tbe Contractor 
from d1 claim; against the Contractor, including those that arise from the negIigeace or 
breach of Coaract by &e Contractor, except any one or more of the following: 

(a) those made in writing prior to the date of Completion of the Work and still 
1 unsettled; 

(b) 1 bose arising from the provisions of GC14 or GC28, or both, provided that the 
Owner shall n o m  the Contractor of any claim, loss, damage or expense as 
!oon as the Owner is aware hreof; or 

(c) ihose made in wziting within a period of two years from the date of 
tkmpietion, as set out in the certificate of Completion, and arising horn any 
!iability of the Contractor for darnages resulting from performance of the 
Ikntract with respect to defects or deficiencies in the Work for which the 
13mtractor is proven responsible, including design, construction, or failure of 
he Work to comply with the Performance Specifications, or dl of them. 
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20.11 As o€ tbt date of Completion, subject to payment in full of the Contract Price 
all in 

r from 
all claims against the Owner, including without Limitation those that migbt arise from the 
negligence or breach of Contract by h e  Owner, except those made in writing prior to the 
Contractor's ap?lication for payment upon Completion and st i l l  unsettled, and except for 
those arising h r n  the provkbns of GC14, provided that the Cantractor shall notify the 
Owner of any c l a i m ,  loss, damage or expense as soon as the Contractor is aware thereof. 

20.12 "be Owner may deduct from any payment to the Contactor under this GC the 
amount paid by the Owner to put the Contractor into compliance with the lmurance 
Conditions if tl e Contractor has defaulted in complying with the Insurance Conditions. 

20.13 In the cqmt of conflict between the provisions of this GC and any otber GC or the 
Agreement, tht provisions of this GC gmen 

21.1 The Owner shall pay to the Contractor any goods and services tax under the En5se 
Tm Act (Canada) on materials and services provided to the Owner by the Contractor as part 
of the Work ad such taxes shall be shown separately on progress payment applications 
made by the Omtractor under these GCs. The Contractor shall remit to Canada all goods 
and services t a r  as and when required by the Excise Tms Act (Canada) and shaU, without 
limiting GC14, indemdfv and hold the Owner harmless from and agah t  any GST, and 
other taxes, the  Contractor fails to remit as and when due, and from and against any 
penalties that imy be levied against the Owneq and any costs, in respect thereof. 

2L2 Unless ithewhe expressly provided in the Contract, the Contractor shall pay all 
govenusent goods and senices tax d e r  the Excise Tax Rct (Canada), social services t8;r 
under the Souid Services Tax Acr (British Columbia), customs duties and excise taxes under 
the Ex& Tax. 4ct (Canada), payable in accordance witb any enactment with respect to any 
component of ~e Work. 

213 Any increase or decrease in material or equipment costs to the Contractor due to 
cbanges in taxc s or duties after the reference date of this document on page 1 shall increase 
or decrease ths: Contract Rice accordingly. 

21.4 Where M exemption or refund of taxes, custom duties or excise taxes is applicable 
to the Contrat by way of the Contractor filing claims for, or cooperating fully with the 
Owner and the proper authorities in Meking to obtain such exemption or refund, the 
Contractor sh;9 makc such applications and provide such cooperation at thc Owner's 
expense, prodled that the Contractor has no obligation to investigate or pursue any such 
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exemption or rt:funds and the Owner accepts such responsibility. 

recovered by the - - - - ~  
__l__l_l 

Coatractor s h a l l  bt promptly refunded to the Owner. 

GC22 LAWS, I1’oTICE, PERMITS AND FEES 

22.1 The Cor,trwtor shall apply, and pay, for all permits and licences required by Law for 
the pcxformants of the Work (but this shall not include the obtaining of permanent or 
temporary easements or rights of way). The Contractor shall &e all necessary notices and 
pay all fees reqired by Law and comply With all Standards. 

222 All Law.; in force in British Columbia, excluding the land use bylaws of the Owner, 
govern the Wodc and the Contract Documents shall be deemed to klnde any such Laws 
from time M tine. 

GC23 INTELIlEcTuuL PROPERTY FWES 

2 3 . 3  As part of the Contract Price, the Contractor shall pay to the owner, including 
anon ,  of any intellectual property rights (including of any patent, copyright, industrial 
design, trademi rrk or trade secret) all royalties and licence fees required for the performance 
of the Contract and hll, without limiting GC14, hold the Owner harmless from and against 
all claims, denads, losses, costs, damages, actions, suits or proceedings arising out of the 
Contractor‘s p:rformance of the Work under the Contract which are zttributable to an 
infringement or an alleged infringement of any inrellectual property by the Contractor or 
anyone for whose acts it may be liable. 

23.2 As part of the Contract Price, the Contractor shall, in any contract with Zenon, 
secure from Z:mn such licences and other permissions in the of, or for the we and 
benefit 06 the Owner as are necessary for tbe Owner to use, operate, maintain and repair 
those compont :nts of the Upgrade that have been supplied by a n o n  as part of the Work. 

GC24 WOftIcZRS’ COMPENSATION 

24.1 Prior to commencing the Work at the Work Site, and as a condition of receiving the 
second propers payment shown on the Payment Schedule and to receiving payment on 
Substantial Ccrmpletion and on C!ompJetion, the Contractor shall provide the Owner 
satisfactory when evidence of compliance by the Contractor with all requirements under 
the Workers’ tbmpnsmbn Act, including payments of assessment6 due under it to the 
Workers’ Compensation Board Without limiting the foregoing, the Owner‘s Representative 
may at any tme require the Contractor to provide evidence of complianoe with all 
requiremeats imder the Wbrkers’ C o m p e n s ~  Act, or payment of assessments due under 
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it to the Workers’ Compensation Board, or both. 

~- 2G2 When rtquired to do so by the Owner, the ConWactar shall request evidence of 
compliance and compliance of any or all of its SubcontraZG-d I an CLjGerany 
such evidence t 3  t b i  Owner. 

GC25 PRO?W.TJON OF W O W  ANI) PROPERTY 

25.1 The C o n  tractor sball protect property adjacent to the Work Site from damage arising 
from the Contrwtor’s work and, without limiting GC34, shaJJ hold the Owmr harmless from 
any claims which may arise as the result of its operations under the Contract, or from its 
failwe to provide such protection, or both. 

252 The Coiitractor shall protect the Work and the Owner‘s property on the Work Site 
necessarily comiected with the Upgrade, inchding the Westview Facility, from damage and 
shall be responsible for any damage which my arise as the result of its operations under 
the Contract except damage which OCCUTS as the result of actions of the Owner, its agents, 
employees or Other Conft~ctors. 

25.3 Should ;ray damage OCCLU for which the Contractor is responsible under GC2S.1 of 
GC25.2, the Omtractor shall promptIy makc good such damage at its own expense or pay 
all cats incurrzd by others ia making good such damage. 

25.4 Should my damage occur to the Work or the Owner’s property, or both, for which 
the Contractor is not responsible under GC25.1 or GC25.2, the Contractor shall make good 
such damage tr.) the Work and, if the Owner so directs, to the Owner‘s property, and the 
Contract Price, Contract Tlme and Construcrion Schedule shall be adjusted in accordance 
witb GC18, pr.mided that if such damage requires an expense which in the Contractor’s 
opinion is rnajtw the Owner &all pay such expense directly. 

26.1 If the (bntractox has caused damage to any Other Contractor on the Work, the 
Contractor agees upon due notice by the Owner to settle with such Other Contractor by 
agreement or e rbitration. If an Other Contractor sues the owner on amwt of any damage 
alleged to babe been so swtaincd, the Owner shall notify tbe Contractor and, without 
limiting GC14: may require the Contractor, or at the Contractor’s election the Contractor 
may elect, to defend the action at the Contramor’s expense. If any fial order or judgment 
against the O m r  arises therefrom, the Contractor shall pay or satisfy i t  and pay aU 
reasonablct CO:B incurred by the Owoer as provided in GC14. 

26.2 If the CDntractor becomes liable to pay or satid) any final order, judgment 01 award 
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26.3 If the 01 mer bas caused damage to any M e r  Contractor on the Work, the Owner 
agrees upon duc: notice by the Contractor to settlewith such Other Contractor by agreement 
or arbitration If any Other Contractor sues the Contractor on account of any damage 
alleged to haw: been so sustained, the Contractor shall notify the Owner and, without 
limiting GC14, may requke the m e r ,  or at tbe Owner's election the Owner may elect, to 
defend the ackon at the h e r ' s  w n s e .  If any final order or pdgment against the 
Contractor arks therefrom, the Owner shall pay or sat;sfv it and pay all reasonable costs 
incurred by the Contractor as provided in GC14. 

26.4 If the Cwner becomes liable to pay or satisfy any final order, judgment or award 
against the Cor tractor, then the Owner shall 'have the right, upon undertaking to indemnify 
tbc Contractor against any and all liability for costs, to apptal in the name of the Contractor 
such final order or judgment to any and all courts of competent jurisdiction- 

GC27 BONDS AND I"CE 
, 

27.3 Eefore commencing any construction on the Work Site, the Contractor shall deliver 
to the Owner zxecuted performance bonds and exmted labour and materials papent 
bonds substamidly in the forms attached as Schedule B and C, respectively, to tbese 
General Con& tions, or in subsmntialljijiiiiukaeni forms acceptable to the Owncr, acting 
reasonably. 

27.2 The bo1 ds under GC27.1 s4all cumulatively be in the amount of $4,710,000.00, being 
agreeable to blxh parties given that sdch amount is exclusive of the engineering work that 
has been comjleted by the Contractor and reviewed, approved and paid for by the Owner 
as provided in GC2.3 and shall be issued by a surety licensed to t r w t  the business of a 
surety in Britkb Columbia and acceptable to the Owner, acting reasonably. 

273 Upon e itering into a contract with a Subcontractor, the Contractor shall advise the 
Subcontractor that a labour and material payment bond is in effect and shall supply a copy 
of the bond to the Subcontractor on request. 

27.4 The Co itraCtor shall., as part of the Contract Price, obtaio and maintain the insurance 
required by tlie Insurance Conditio% and otherwise shall comply with the Insurance 
Conditions. 

27.5 Before ammencing any construction on the Work Site, the Contractor shall deliver 
to the Owner certified copies of all insurance obtained by the Contractor in accordance with 
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the h t a n c e  thnditions, or such other proof of that insurance as is satisfactory to the 
Owner, acting reasonably, provided that the Contractor SbaU provide the professional 

-eed-.by-wimb2(Q . . .  . -- - 

28.1 "be Cor1.tract.m shall correct, at its own expeme: 

(a) a ly Work which is found by the Owner's Representative or the h e r  to not 
oxnply with the Performance Specifications or ta be not in accordance witb 
the Contract Documents, including performance of the Westxiew Facility after 
Comj~Jetion, for a period of 12 Monlhs horn and after Completion, or such 
hinger period as may be agreed by the parties by any separate written 
operadon and maintenance agreement entered into as Contemplated by 
C C 2 . 9 ;  and 

(b) any defects in the Work due to faulty products or workmanshp appeaTing 
P itb.in a period of two years from the date of Completion, or within two years 
f -om the date of termination of the Contract if the Contract is terrninsted 
~ d o r  to Substantial Completion, provided sucb defect is not caused by 
t xmination in accordance with the provisions of the Contract. 

The obligation:, of the Contractor under this GC23.1 appiy only if the Owner maintains and 
operates the M'estview Facility (including the Upgrade) completely in accordanoe with the 
operations miual supplied by the Contractor to the Owner under the Contract. 

28.2 
corrections rec uired under GC28. I. 

The k1trac tor  shall correct or pay for any damage to other work resulting from any 

28.3 Issuana: of the cenificares of Substantial Completion and of Completion, and final 
payment to thi Contractor, do not relieve the Contractor from its responsibility d e r  t h i s  
GC 

28.4 As pm to the Contract Price, the Contractor shali, in any cofltfact with Zenon, 
secure for the benefit of the Owner, as beween the Owner and Zemn, such warranties as 
Zenon customuily offers to purchasers of products from Zenon and the Contractor shall 
provide the Oolner with copies of all such warranties and relevant documents as are received 
by ihe Contrac$or from Zenon. 

GC29 PROD1 JCTS AM) EXPENSE OF WORK 

29.1 Unless otherwise expressly provided in the Contract, the Contract Pdce is the sole 
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consideration at, and remuneration of, the COnuacmr for perfom8nce of its obligations 
under the Confract, and the Contractor shall provide and pay for all labour, products, 

t, power, transportation, and 
all otber facilities, things and services whatsoever, wthout limitation, necessary for the 
proper performi tnce of the Work, provided that, for clarity, &e Contractor's obligation under 
t h i s  GC does D3t appIy with respect to the Owner's Work and provided further that the 
Owner shall prtwidc an operator for the Westview Facility, and all water, power, I@ and 
beat necessary 8:o and for the Work on the Work Site as part of the Owner's Work. 

292 
specified in the Cbmct D m e n t s .  

293 
best suited to tic purpose required. 

All prod icts, equipment OT materials provided shaU be new unless othenvise expressly 

Any pro jucts, equipment or materials which are not specifid sball be of a q d t y  

GC30 USE 01- WORK SJTE 

30.1 The Coi ltractor shall confine its took equipment and p h t ,  the storage of matenah 
and products, and the operations of its workers, to limits indicated by or under all Laws, or 
as agreed with the Owner, and shall not unreasonably encumber the Work Site. 

30.2 
weight that will endanger its safety. 

The Co!itractor shall not load or pennit to be loaded any pm of the Work with a 

30.3 
frres and smoking. 

The Co!.itractor shall enforce the Owner's directions regarding signs, advertisements, 

30.4 W i t h o ~ ~  having made any inquiry, the Owner is not aware of de presence on, in or 
under the W o ~ k  Site of any pollutant, contamination or toxic substance. If the Contractor, 
after commencing the Work, encounten or bas reason to believe in the existence of any 
such thing on, in or under the Work Site, the Contractor shall at once take all reasonable 
steps as are DI c e s s q  to ensure that no person or property suffers injury, sickness, death, 
damage or 0les:mction as a r d t  of exposwe u), or tbe presence oc any such thing, and the 
Contractor shall immediately report such matter to the Owner. If the Contractor is delayed 
in performing the Work, or incurs additional costs, due to any such matter, adfustment in 
tht Contract 'Itbe, Construction Schedule or the Contract Price, or all of them,  hail be 
agreed upon, in the case of the Contract Price as set out in GC18. 

GC31 CLEcuI.UP AND FINAL C W N G  OF WORK 

31.1 T h e  Ccatractor shall maintain the Work in a tidy and safe condition and free from 
the accumulat.:on of waste products and debris, other thaD that caused by the Owner, Other 
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Contractors or rheb employees. 

tly remove all 
surplus products, tools, construction machinery and equipment, and any waste and debris, 
and leave the Work and Work Site clan and sw'rable for occupancy by thc Owner unless 
otherwise specified. 

-2 CUTllNG AND REMEDIAL WORK 

32.1 
the several parrs of the Work mme together properly. 

The Coritractor shall do all  cutting and remedial work tha1 may be required to rnake 

32.2 The Counactor shall co-ordinate the conSouctim Schedule for the Work to ensure 
that the requirt:mcnt under GC32.1 is kept to a minimum. 

323 Cutting and remedial work shall be performed by specialists familiar with the 
materials affeci ed and shall be performed in a manner to neither damage nor endanger any 
Work 

GC33 QUALITY COhlROL AND INSPECTION OF WORK 

33,l Withoui affecting q other GC, the Contractor is solely respousible for the quality 
of the Work arid shall diligently implement a quality control plan throughout pexforrnance 
of the Work. The Contractor sball provide the Owner a copy of the Wty Contiof Plan, 
and any revisiclns thereto, at comnccmcn t  of the Work 

33.2 The Co:itractor shall, in its reasonable discretion, as required, appoint one or more 
independent c(Jnsd!m& with the relevant professiod education, skill and experience, to 
cany out and report upon aII testing and othe~ quality control activities comprised in the 
Quality ContrcJ Plan. 

333 Tbe Calltractor shall ensure that independent consultants appointed under (333.2 
implement the Quality Control P h ,  including by reparting to the Owner's Representative 
on jmplementcLtion of the Quality Control Plan. 

33.4 Despite the rest of this GC, the Owns may at any time, at the Owner's expense, 
carry out independent quality control testing at any time, provided that at all times the 
Owner shall ulie best efforts to avoid, or miaimize, any interference with the Contractor's 
performance o l  the Work OT with performance by Subcontractors and Other Contractors at 
tbe Work Site. 

33.5 Nothiail in this GC, and no action or inaction by the Owner or the Owner's 
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1 Representative, shall relieve the Contractor from its sole responsibility for the quality of the 

Work, for the CWty Control plan, or for implementation of the Quality Control Plan. 

33.6 The Dw.aer and the Owner‘s Representative shdl have access t i - the Work at the 

1 

_I_- 
-- - 

Work Site for tcsthg and the c0nuacto;shall provide reasonable access. No inspection by 
the Owner or the Owner‘s Representative shall relieve the Contractor from its sole 
responsibility for the quality of the Work, for the Quality coatrol Plan, or for 
implementatiori of the Quality Control Plan. 

33.7 Lf the rtmlfs of any testing (inchding Owner’s testing) or o€ the Quality Control 
Program dfsclose that any part of the Work is hcomplete or defective in any way, the 
Owner may order the Contractor to complete that part of the Work or correct the defect 
and the Contractor shall do so forthwith at its own expense. If the Owner determines, based 
on the results o f  any aspect of the Quality Control Rogram’s implementation or otherwise, 
that any part 0:: the Work is incomplete or defective in any way, and such determination is 
not disputed IJJ~ the Cornactor, the Owner may order the Contractor to umplete that part 
of the Work 01 correct the defect and the Contractor shall do so forthwith at its expense. 

33.8 The Co:wactor shall cause a Professional Engineer to certify to the Owner, under 
his or her prof’dond seal, that the Quality Control Plan has been implemented and in 
accordance with all Standards applicable to the Quality Control Plan. 

33.9 
and results taken for, and generated by, implementation of the Quality Control Plan. 

Promptly after Completion, the Contractor shall deliver to the Owner all test samples 

34.1 Defective Work, whetber the result of poor design, poor workmanship, use of 
defective equipment or materials, or damage through default of tbe Contractor or any 
Subcontractor, and whetber incorporated in the Work or not, which has been rejected by 
tbe Owner as failing to conform to the Performance Specifications or the Design, or both, 
shall be remmd promptly by the Contractor and replaced and re-executed promptly and 
properly at the Contractor‘s expense, unless the Contractor disputes that action of the 
Owner. If the Contractor does not remove such defective Work within d e  time fixed by 
written notice by the h e r ,  the Owner may remove it and Store it at the expense of the 
Contractor. 

34.2 
shall be made good by the Conaactor promptly at the Contractor’s expense. 

Other Contractor’s work destroyed or damaged by sucb removals or replacements 

34.3 If in thts opinion of thc Owncr it is not  expeclicnr to correct defective Work or Work 
not done in accordance with ibc Contract Documents, the Owner may deduct from the 
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act Price 1 he difference in value between the Work a6 done and that called for by the 

- - -  _I 

@ 
b 

-+ 
I 

GC35 DRAWIIiGS 

35.1 
Owner tbe following: 

Before h-suance of the cedicate of Completion, the Contractor shall provide to the 

2 complete sets of Drawings and Specifications, showing the as-built Work; 

1 set of disks with the as-built Drawings on tbem; and 

3 complete sets of maintenance manuals for all equipment comprised in the 
VJork. 

(a) 

(b) 

(c) 

GC34 NDTlCI: AND OTHER GEYEUL PROVISIONS 

36.1 Any not ce which may be or is  required to be given under this Agreement s b d  be 
in writing and (:ither be delivered or sent by facsimile transmission, addressed as follows: 

Pitention: Mr. Jim Greenwood, P.Eng. 
Iistrict of Powell River 
6330 Duncan Street 
PDweU River, B.C. 
18A 1V4 

Fax NO.: (604) 485-2913 

3 p the Cnntrztor: 

P.nention: I%. Trevor Hill., P.Eng. 
Flill., Murray and Associates Inc. 
232 - 780 Tolmie Avenue 
I'ictoria, B.C. VSX 3W4 

District d h l l  River 
LYA Pile Na 3-33 
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FW NO.: (250) 382-5436 

or to such othei address or facsimile number of which nonce has been given as provided in 
this section. Ay notice wbjch is delivered is to be considered to have been given on the 
first Day after i t  is dispatched for &livery. Any notice which is sent by fax transmission is 
to be considered to have been given on the first business Day after it is sent and may be 
copied by delhery. If a party changes its address or facfimile number, or botb, it sMl 
promptly give r otice of its new address or facsimile number, or both, to the other party as 
provided in thir section. 

362 An alleged waiver of any breach of the Contract is effective only if it is an express 
waiver in writicg of that breach. A waiver of a breach of the Contract does not operate as 
a waiver of ani other breach of the Contract. 

363 If any te XI of the Conuect is held to be void or unenforceable by a court, that term 
is to be severei from the Contract and the rest of the Contract remains in force unaffected 
by the severance of that term 

36.4 All an?ounts due under the Con~act from one party to the other, including any 
amount assessed by the arbitrator, shall bear interest from their due date until paid, at the 
rate of 1.0% pcx month, calculated monthly not in advance. 

36.5 The Coi tmt is the entire agreement between d e  parties regarding its subject. 

36.6 
and adm-nism ms. 

The Cor.tract binds the parties to it and their respective successors, heirs, executorti 

36.7 
the Contract, iicluding execution of further instruments. 

The paries must do everything rewnabty necessary to given effect to the intent of 

36.8 Time is of the essence of the Contract. 

36.9 Tbe Coiitractor shall, as a condition precedent to the obligation of the Owner to 
make any furthf:r payment hereunder other than for engineering work as provided in GC2.3, 
that the Contnlctor must have delivered to the Owner a statutory declaration sworn on 

I)rrtria of P a n U  R**r 09-lt1997/ab 
LYA A)e so. 3-331 WurVirr b t  Up@ DosipBuiki Contract 
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behalf of the Cjntractor In accordance with Sklus Dcuebpmnt mtd Fair Wige Acl (British 
Columbia), and the Contractor fw-tber acknowledges and agrees that it is the soh 
responsibility o l  the Contractor to comply with that Act. 

As w k b c e  of their agreement to be bound by the terms, the parties havo caused this 
Agreement tot e axccuted and delivered under seal by their authorized signataries as of the 

a 
* -__I_ -* ---- 

The Corporate !kal of the Corporation of 
the District of ::?owell Wver was hereunto 
&ed In the jrcsencc of: 

1 
1 

1. 

t 

? 
i 

7 

i 

f 
t 

I 

4 

f 

i 

r 

Date sip4 by the Corporation of the District of Powell River: September /c”. 1997 

Approved by rlsolution of tbc Council of tbe Corporation of the Dfstrict of Powell River 
on September 1W. 

Tbe Corporate Seal of HU, Murray and 
Associates Inc. was bcreunto affixed in the 
presence of its auth@ztd signatories 

1 
1 

Name: I 

Date d p d  Hill, Murray and Associates Inc.: !kpternber /z, 1997 
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SCHEDULE A - INSURANCE CONDITIONS 

1. The Conbador shan provide and maintain iasurance as required by thc r a t  of tbh OC and Ihc I-GSI of 
this section. All policks shall be in the joint names of tbl: Owpw and the Contractor, ahaIl include tU 
Subsoamborq chi o w a d s  Reprcsentah and tbc Contnctor's QDnsultants as unnamed insureds, and shall 
otherwise camply \vith tbz rest of these Insurance Conditions. All po5ciw shall pndude subrogation chinu by 
the insurw against apy0r;t: b d  thereunder. 

2. The b s w ; ~  that th: Cootractor ahaU provide and maintain is as follows: 

(a) tkr Conuactcu SbSIl providc ad maintab comprcbensSve gtneral Wity insurance subjea to 
bD;u of not less than $3,OOO,ooO.00 inclusiva pw occurrence, and a dedwib of aot more than 
SiooOmO per occwrcnce, for bodii injury, death and damage to or lms of property, including 
kls of ust thereof, and indudiry cavuage for: 

(il 

(i i) 

premises and operatioas liabm 

contractor's codagent hbility witb tesptct to tbc operations of pusoar, firms or 
corporatiax having a contract fm the c x x m b  of a put or parts o[ tho work included 
in Ihc Comtrau; 

products or completed operations l i a b i i ,  

blanket contractual liabsity, 

-056 liabiliv. 

elcvator and hoist liabiliv, 

contingent employdr Liabii, 

personal injury hbiliity; 

rburing. &sting, e ~ c a ~ t h g ,  ~ d ~ p h h g ,  dcmO&iOn, pilz driving and caiason work, 
w k  below p u n d  surface, tuMcUty and gadiry, as app!icabtb; 

liability witb respect to mn-owned licensed vebides; and 

Wity wirb respect to owned and  ob-04 aircraft and watercraft, as applicable. 
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be m the joint m e s  of the OWDIl and the Cantrado~, and shall indub: thz interest 
of tbc Owner, the contractor, SubconLrllctm and all others havmg an inwrablc 
inter& in the Work; 

include all Subcootractars M uaaamzd insureds or, if they spedscanr reqqucs~, as 
named iamu6ds; 

(j i) 

(ZU) 

(Y) 

shall be in th: joint nmeb of the Owner and Coalractor and shall inch& the interest 
of the Owner, the Contractor, Subcoauaetors and aU otbcls bavIag an insurable 
interest in tlu: Work 

preclude subragation claims by Lhc insurer against anyone b s u d  thneuodcr, 

bocomo Mmive imm&ely u p  the cartiticah of rhe firs boiler or prwsme 
vcsscl and bcforc they are p a  into optration apd sban be -ended to provide 
-age on aU subsequent ccrtificstjons of simillr Cquipr~ceat; a d  

be provided by a standard boiler and marhintyy poky and the coverage prwidcd 
tbereunder sban as aminimum KXJ the cquipmejt itself+ d i r e  damage loss 
as a d  as wvcr damage to tbc Work caused by aa acddtnt to or GQ~OS~OD of any 
boilers or preaure vMse l6  forming a part of thc Work. 
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SCHlCDULE B - CONTRACTOR’S FORM OF PERFORMANCE BOND 

District of Poprrll b e l  09-12-1W/ab 
Wcstvir;w Plant Upgrinlc Design-Buila Contract LYA Rls No. X331 
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SCHEDULE C - CONTRACTOR'S FORM OF 
LABOUR AKD MATERIALS PAYMENT BOND 

No- Band W i  
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SCHEDULE D CONTRACTOR’S PROP0U.L 
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SCHEDULE E - PERPOaMANCE SPECIFICATIONS 

__ The followinx Itre tbg-performance Specifications fouLeBrposes of the Contract, being 
the quantitativt: and qualitative characteristics of treated eftluent 8s it leaves the Westview 
Facility after Completion of the Upgrade, with the mrnpliance of the treated effluent with 
the following P>.:rformance Specifications being determined in accordance with the Contract: 

1. For flov. less than 931,000 US gallons per day: 2 X Peaking Factor 

8 BOD5 < IOW/L 

a Tss lo* 

I Faecal Coliform c 25 MPN / 100 ml 

2. Far Elo~ greater than 931,000 US gallons per day: 2 X Peaking Factor 

No disinfection 

Ln addirion, the treated effluent discharged by the Westview Facility after Completion of the 
Upgrade must io all respects meet applicable criteria set out in the Dmji Dirchmge Criteria 
for wastewater treatment facilities, as they apply to tertiary wastewater treatment facilities. 
issued by the JdOE and dated November 5, 1996, and any replacement or amendment 
thereto. 
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SCHEDLJLF F - CO?'iSTRUCTION SCHEDULE 

Date Action to be Takm 
-1. 

J@ 15, 1997 - 
August 30, 1!@7 

August 11, l!W - 

August 14, 1!J97 - 
August 28, l!W7 - 
Sept. 11, 199 7 
Sept. 01, 1997 - 

Prelimitmy Design 

Negotiate with MEW; Confirm all pricing 

Submit Change of Work Request to MEW 
Negotiate T m  of Contract with DOPR, Dctailcd Dcsign Part 
I ( H U A )  

DOPR Design Review; Sign Contract with DOPR 

August 12, l!.J97 

Sept. 15, 1997 - 
Sept. 3 4  1997 

Submit Building Permit Application; Issue ELT Purchase Orders 
(Zenon, Fourier, Lakeside, PRA. Re-Engineered Building 
Components) 

Sept 20,1991 - 
October 15, -997 Documeuts 
October 10, '-997 - 
October 30, '997 Tenders 

October 30, .'.997 Issue Sub-conuacts 

Sept. LS, 1997 - 
Nov. 15, 199" 

Draft Sub-Cocnact Specifications and Sub-Contract Tender 

Detailed Design Part Il (Consdtation); Public Sub-Contract 

Detail Design Part 111 (Zenonj 

Nov. l5,lW' Zenon Dedp Review 

Nov. 20,199" Zenon Design Approval 
NOV. 1,1997 - Upgrade Electrical Sewice; Forccmain Extension 

NOV. 1, 1997 - 
Nov. 30, 199:' 

Footings, Trash Channels 

Place Frames in Digesters 
e_- 
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Date Action to be Taken 
P - 

NOC. 30, 199” - 

DCC. 20, 199” - Flex 
Dec. 30, 199” 

January 1, 1598 - 
February 15, 1998 

Erect Trash Building; Upgrade MCR Electrical Panels; 
Dee. 30, 199” Electrical R0~gh-b 

Outfit Trash Roomfleadworks; System Pre-Wiriq 

Zenon Equipment Installation 

Subcontract Work; Final Wirbg System Plumbing (Air, 
e 

April 1, 1998 - 
April 15, 1993 Permeate, Sludge) 

April 30,1995 
March 15, 1998 - 
March 20, 1G98 
March 15, 1993 - 
Juae 15, 199;; 

March 15, 1598 - Terminations 
March 30. 1598 

April IS, 1993 ]Flex, Catch-up 

Empty and Clean East Tank Sections; Inspect Tank Wells 

Operate Existing Treatment Pian on West Section Only; Level 
and & m e  Frames; Tank repairs and coatings as required 

April I, 1998 - 
April 15,1993 

April 1,1998 - 
May 15, 199E 

End to End Checks; Wet Testing 

Seeding and Start-up (Commissioning) 
- 

April. 15,1%3 - 
May30,199€ 

June 15,1991;- FLeX 
Juee 30,199: 

June 30, 1991; 

B ~ O W  Monitoring & Start-up 

Completion (meet Performance Specifications) 



~ 
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SCHEDULE G - DETERMINATION OF SUBSTANTIAL 
(IOMPLETION A I D  COMPLETION 

For the purpos % of the Contract, achievement of Substantial Completion and Completion 
is to be dtternined in accordance with the following: 

Determination. of Snbotantial Completion 

Substantial Cornpledon of the Work is reached on the date on which the Contractor's 
Representative issues a certificate of Substantial Completion to the Owner, which the 
Contraaor's RC :presentative shall do as of the date on which the Contractor's Representative 
has determinet1 the Work has reached Substantial Comple3'on determined in accordance 
with the Suikkrs Lien Act. 

Determination of Completion 

Completion of the Work is reached on the date on which both of the following have 
occurred: 

(a) a ProfeEsional Engineer, acceptable to d e  Owner, has certified to the Owner under 
professi~.inal seal that Completion has been reached; and 

(b) not less han three consecutive treated effluent samples, taken at least two days apart 
on discharge from the Westview Facility, have been shown to meet the Performance 
Specificitions by having been tested by an independent professional testing 
laboratcry acceptable to the Owner, with the resuits of those tests having been 
rnnfirrncd in writing by that laboratory to the Owner. 
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SCHEDULE H - GENERAL DESCRPTIOK OF L-PGRADE A?dD OTHER MATTERS 

This section descriks, in general terms, the major components that are to be comprised 
in the Upgradc in order to meet the Performance Specifications and achieve Completion 
and includes the components and options set out in the August 28, 1997 Contract review 
meeting betwein the Conwaftor and the Owner. (An asterisk indicates an option chosen by 
the Owner at t'ie August 28,1997 meeting and sets out the price therefor, which is extra to 
the Contract Price.) 

k 

1. 
2. 
3. 
4. 

B. 

1, 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

12. 
13. 
14. 
15. 

16. 

!%mica Supplied by Contractor 

Design 
Project Management 
Start-up 
Operatcr Training 

Xah.rtstrueture and Equipment Supplied and Pertomed 

Headworks Facilitg 

3 Concrcte Channds for Trash Removal 
2 Grit .Removal Channels 
3 Drum Screen Charmels 
Flow M::asurement Appliance (Main) 
How Mmurement Appliance @rum Screens) 
All F l m ~  Control Stop G a t e s  
Treaunmt Plant Flow Control Valve 
Ultrasei..lic Level Measurement Equipment 
Sludge 1)ewaten'ng Bay With Access Ramp 
Inlet asll Outlet Manholes 
Headwc.rlss Building (57ft 6in.) by 36ft 6in) meting all B.C. Building Code and 
WCB s t d a r d s .  (Exterior finish and roo- material matching other buildingb on 
site.) 
Access I3riveway and Cake storage bins 
Scseedzg Storage Containers' 
Bulking Agent Storage Bin 
Perforated Plate Augu Type Trash Removal Equipment Rated for 5,OOO US gallons 
per bY 
Manual Barscreen for bergency Bypass QlaMel 
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17. 
18. Pournier Sludge Dewatering Press 

Drum Screens rated for 3.0 MGPD (US) 

c 19. Polymei. Handling Equipment _-- 

2. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

9. 

3. 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

a. 

Existin4 Machinery Control Building 

Back-u$ Diesel Generator rated at 200 KW 
Lntegrd Fuel Tank for 1.5 days continuous running at full load 
Wnder,jround Electrical Service @%ice: $54,00.00 plus EST) 
New Mrin Power Panels and Transfer Switch 
New PLC and MCC Panel 
New PC* and MMI Software 

Exterioi cladding to match other buildings on sib 
Pitched Roof Trusses and Roofing Materials IO match other buildings on sire 

3 Lam;on Centrifugal Blowers 

lteatrni nt Plant Building Over Existing Tanks 

New 931 t by 9Oft building on top of existing tank walla as shown in drawing approved 

New 121 wide walkway on North West aad Soutb sides of New Building 
16 c a s e  Res  of Zcnon ZW-So0 membrane madules 

4 penmato extraction pumps =.. 

UV diSi2eCtion unit rated at 2,OOO US gallons per day 
2 Me& fane Backwash and Clean-&place Systems 
2 Membrane Soaking tanks 
Membrme hoist for inspection and removal 

b y  Owner and reproduced on page H-7 of this schedule 

Stainless steel membrane frames 

The parties agr se that the design matters discussed at the September 8,1997 building design 
meetin& the :ninutes from which form page H-6 of this schedule, are relevant in 
determining tb: design of the treatment plant building. 

4. Cornposting FaclHty 

1. 

C 

In vesse. cornposting nnit rated at 3.0 m3 per day 

Ruther Optlone Available 'Ib Owner 

Tbc Costractoi and the Owaer agree that any one or more of the following items shall be 
addcd to the Work, but only if the Contractor and the Owner first agree on the price for 
any such item: 
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1. 
2. 
3- 

F o r c e m ~  Extension to Headworks Bdldhg 
EIIDWC~ Pillars and Fence for Work Site 
Grease Dec;ult Chamber and Plumbing at Lift Station 

11. ASSUMPTIONS LN-ERLYING CONTRACT 

h y  variation :iom the following assumptions is to be dealt with by a change in the scope 
of the Work pi rsuant to the general conditions. The Owner acknowledges and agrees that 
the following ;rssurnprions have formed the basis for the Contractor's Proposal and the 
Contract Price 

I. 
2. 
3. 

Unifornl structural fill existing at the Work Site. 
No polli.itants, contamhum& or toxic substances i0 fill or anywhere on the Work Site. 
The stri~tural integrity of existing tanks is in accordance with design drawings 
tberefoi, and  that no deterioration has occurred that will affect their strength 
(providtxl that a profesional engineer to inspect tbese matters is at the sole option 
of the Clontractar and at the sole risk and expense of the Contractor). 
Tbe Ow ner has a suitable disposal method for screenings that is satisEactory to MOE. 4. 

HI. INFORbfATION TO BE PROVIDED BY "HZ OWNER TO THE CONTRACTOR 

0 The following information is to be provided by the Owner to the Cantractor as promptly as 
is practicable i fter execution of the Contract by the Owner: 

3. 

4. 

5. 

6. 
7. 

Design jocumentation for the existing Warview Faciljty with regard to treatment 
processes, showing capacity of entire plant (permit compliant), main parshall flume. 
bypass ~ m h a l l  flume, &/bypass channels, trough feeding east half of treatment 
plant, bough feeding west half of treatment plant, east half of plant independently 
(permit compliant), and west hal€ independently @errnit compliant). 
Design drawings for the Westview Facility With regard to treatment processes, 
indudin g hydraulic profile. 
Geotechnical report on fill located below the existing treatment tanks and existing 
cquipnu:nt building on the Work Site. 
Drawinp displaying the electrical power, distribution and control for tbc Westview 
Facility. 
Structural drawings for the existing tanks and buildings at the Work Site comprised 
in the Vkstview Facility. 
Schema ic drawings of the Owner's sanitary sewer coUection system. 
Drawiqs of the Grief Point lift station arrangement comprised in the Owner's 
sanitary Sewer system. 

b&p.bld\PM.6 a 
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IV. 

As part of the Work, and included in the Contract Price, the Contractor shall provide the 
classroom and hands-on tralning services described on page H-5 of this Schedule. 

"RAINING AS PART OF WORK 
i 

2 

? 
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!XXEDCZIE 1 - OWNER’S WORK 

The following describes, in @nerd terms, the Work to be performed by the Owner as the 
“Owner’s Work” for the purposes of the Contract: 

I 

1. 

4 2* 
3. 

4. 

5. 

6. 

7. 

The Owner shall survey the Grief Point lift station md correct the odour of incoming 
sewage connected with that lift station. 
The Ou.ner shall eliminate or intercept grease from the Owner‘s sanitaty sewer 
wkcticm system so that ir does not enter the Wesrview Facility. 
The Owner shall be solely responsi?de for additions or improvements M landscaping 
beyond .my landscaping altered or damaged by the Convacrot in connection with the 
Work which landscaping shall be repaired by the Contractor to as close as is 
practica‘ble to its pre-Work Condition. 
The Oumer shall remove fencing around the Work Site as necessary for the 
Contraaor to perform tbe Work and the Owner shall remove that fencing at 
Comple:5oa 
The Owner shall opcratc the Westview Facility as necessary during the Work, 
includiqij by transferring the functions of the Westview Facility M the west half of 
that fadlity, having closed the east side of tbe Weswiew Facility. The Owner shall 
&io empty and clean the west side of the Westview Facility imrncdiately after 
Complei ion. 
The Owner shall service the compost site contemplated as a consequence of the 
Upgrade, including by providing electrical service thereto, fencing and control of 
access, and covered storage of cornposted materid, all to the satisfaction of the 
MOE. 
The Ower shall, at its expense, provide an operator for the Westview Facility, and 
all water‘, power, light and heat necessary to and for the Work on the Work Site. 
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1. 
2. 
3. 

11. ASSUMPTIONS LJNDERLYING CONTRACI' 

F o r c e m h  Extension to Headworks Build@ 
Entrance Pillars and Fence for Work Site 
Grease Decant Chamber and Plumbing at Lift Station 

--.___.-__"_.I_._^. ~ . - ~~ 

my variation :iom the following assumptions is to be deal1 with by a changz in the scope 
of the Work pi rsuant to the generd conditions. The Owner acknowledges and agrees that 
the following ;wurnptions have formed the basis for the Contractor's Proposal and the 
Centrad Price 

1. 
2. 
3. 

Uniforn L structural fill &ting at the Work Site. 
No polli.itaots, ContarniDants or toxic substances i0 fill or anywhere on the Work Site. 
The strictural integrity of existing tanks is in accordance with design drawings 
tberefoi, and that no deterioration has occurred that will affect their strength 
(praidcd that a professional engineer to inspec1 tbese matters is at the sole option 
of the Clontractor and at the sole risk and expense of the Contractor). 
Tbe Ow Der has a suitable disposal method for screenings that is satisfactory to MOE. 4. 

HI, INFORWTION TO BE PROVIDED BY THE; OWNER To THE CONTRACTOR 

The following information is to be provided by the Owner to the Contractor as promptly as 
is practicable i fter execution of tbe Contract by the Owner: 

Design 3ocumentation for the existing WesrView Facility with regard M treatment 
process s, showing capacity of entire plant (permit compliant), main parshall flume, 
bypass Imhall flume, main/bypass channels, trough feeding east half of treatment 
plant, bough feeding w e ~ t  half of treatment plant, east half of plant independently 
(permit compliant), and west half independently @errnit compliant). 
Design drawings for the Westview Facility with regard to treatment processes, 
indudin g hydraulic profile. 

e 

3. 

4. 

5. 

6. 
7- 

Gcotecluical report on fiIl located below the existing treatment tanks and existing 
cquipnumt building on the Work Site. 
Drawi43 displaying the electrical power, distribution and control for tbc Westvicw 
Facility. 
Stntctural drawings for the existing tanks and buildings at the Work Site comprised 
in the VJestview Facility. 
Schemaic drawings of the ~ e i s  sanitary sewer collection system. 
I)rawin/*~ of the Grief Point lift station arrangement comprised in the Owner's 
sanitary Sewer system, 
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OFFICE OF 
ENGINEERING TECHNICAL MANAGER 

May 6,1997 

MUNICIPAL HALL 
6910 DUNCAN STREET 

POWELL RIVER, B.C. 
V8A 1V4 

L_  MUNICIPAL HALL (604) 485-6291 
0 SERVICES (604) 485-8604 
- FAX (604) 485-2913 

R 

Hill Murray & Associates Inc. 
Suite 202,780 Tolmie Avenue 
Victoria, B.C. 
V8X 3W4 

VIA COURI ER 
Attention: Trevor T. Hill, P. Eng. 

President 

Dear Sir: 

Please find enclosed “AS Constructed” drawings for the Westview Sewage Treatment Plant and 
the Townsite Sewage Treatment Plant. Also included are photocopies of design flows as 
calculated by Reid Crowther & Partners Ltd. 

If you require any further information please do not hesitate to call the undersigned. 

Yours truly, 

R 
Richard Stogre, A.Sc.T. 
Engineering Technical Manager 

RSflf 

enclosures: 



e 

e 
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Average, kg/d 705 410 1,115 
Max. Month, kg/d 845 490 1,335 

Average, kg/d 705 410 1,115 
TSS 

i Max Month. k d d  880 515 1,395 L 

Section 2.0 - Wastewater Characteristics 

2.7 

whether it is real or whether it is a result of the test shortcomings noted earlier. 
Until this anomaly is resolved, it is recommended that unit BOD and TSS 
loads be based on a more 'normal' value of 0.075 kg/c'd. 

DESIGN FLOWS AND LOADS 

Based on the design populations and the unit rates of flow and load derived in 
the preceding sections, design flows and loads can be derived for the two 
plants. These are listed in Table 2.8. 

Table 2.8: Design Flows and Loads for the Townsite and Westview Plants 

Design Flows I I I 11 AAF. m'/d 3.950 3.410 7.360 II 
7 --- - - 7 -  - - 

ADWF, m'/d 2,820 2,725 5,545 
MMF, m'/d 6,580 4,460 1 1,040 
MWF, m3/d 9,635 5,480 15,115 
MDF, m'/d 13,065 6,575 19,640 

25.990 9.380 35,370 

.. . . .  

Design Loads I I I 
BOD II 

2-8 
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ENVIRONMENTAL SYSTEMS ENGINEERS 
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February 25,1998 
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1.0 Introduction 

Many municipal wastewater treatment plants suffer excessive peaking flows due to infiltration and inflow 
(18~1). In many cases, these peaking flows can exceed the treatment capacity of the plant by many times, 
resulting in discharges of raw, unscreened influent or carryover from the treatment process to the receiving 
environment. The nature of these discharges can result in non-compliance with permit regulations. 

The sewage collection infiastructure at a municipal site is typically of varying ages and in various stages of 
serviceability. In addition, there are usually unauthorized (or in the case of Combined Sewer Overflows, or 
CSO, authorized or accepted) connections of the storm sewer to the sanitary sewer. Typically, the costs 
associated with repairing and maintaining the collection system are staggering, as are the costs of upgrading 
an existing or building a new treatment facility to treat the I&I problem. As a result, an effective means of 
treating the full flow to the permit levels is required. 

2.0 The Draft Regulation 

The BC Ministry of Environment has undertaken a comprehensive re-write of the sewage discharge 
regulation to address advances in technology and increased environmental concern over sewage discharges. 
Included in the new assessment is the realization that many municipalities are faced with a CSO condition, 
which could require significant investment in capital dollars to address a problem which could require 10 
years for successful resolution. As a result, the draft regulation recognizes the need for a stepped approach 
to treatment in these conditions of high infiltration and inflow @&I). For applications in open marine waters, 
the following criteria are applied: 

Flows < 2.0 ADWF Treatment Required: Secondary 
BOD, <45mg/L 
TSS <45mg/L 

Flows > 2.0 ADWF Treatment Required: Primary (may be interpreted as) 
BOD, < 130 mg/L 
TSS <130mg/L 

This paper will show that through the selection of a treatment system that provides an exceptionally high 
level of treatment, I&I flows can be managed through screening, dilution and mixing: allowing I&I flows 
to be superimposed on the treated volume or “base” flow. In this way, “peaking” flows can be handled 
without sacrificing total flow quality. The key, then, is to provide a dilution medium of sufficient quality 
to meet permit requirements during peak flows. Membrane Bioreactor (MBR) technology offers great 
advantage in this regard. 

Provided the base flow can consistently meet very high treated water quality, the concept of treatment by 
screening and dilution can be an effective means of dealing with exceptionally high peaking factors. 

3.0 Concept of Operations 

In order to effectively employ a screening and dilution operational philosophy, the following are required: 

A highly renovated “base” flow (base flows are up to 2.0 x ADWF) 
A means of screening the peak flows to remove a portion of TSS and particulate BOD 
A means of controlling the flows to meet the required permit levels. 

By employing MBR technology for the base flow, the first requirement is easily met (MBRs consistently 

Hill, Murray & Associates Inc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 1 
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produce exceptionally high effluent quality: BOD 
effective dilution strategy). 

5 mg/L, TSS C 5 mg/L and act as the ideal base for an 

The second criteria can be established through a raw sewage screening mechanism whose mesh size provides 
for the proper removal of contaminants. The thrid aspect is simplya means of controlling flows to ensure 
compliance with regulations (i.e. treatment to 2.0 ADWF). 

- . ----i 

4.0 Pilot Unit Set Up 

In order to meet the screening or polishing requirement, a pilot operation was initiated to determine the effect 
of micro-screening on influent raw wastewater, and to determine if any adverse operational effects were 
encountered. For the trial, the micro-screen was supplied by PRA Manufacturing Ltd. While numerous tests 
had been performed by PRA and other firms on various influent wastestreams, there was concern over the 
ability of the screens to handle raw wastewater of the constituent level expected in a typical municipal plant 
(BODRSS - 170 mg/L). Other concerns were whether the particle size encountered in raw wastewater 
would cause permanent fouling of the mesh screens. In addition, the background data required to determine 
the flow capacity of micro screens in raw wastewater did not exist. 

PRA's pilot micro screen was installed at CRD's Central Saanich Wastewater Treatment Plant on 9-10 
October 1997. This unit is supplied at the following specifications: 

Mesh Area 5 f? 
The screen size for the pilot unit was 20p. 

The system was installed to receive wastewater from the treatment module #2 flow splitter via a Sensus 
turbine flow meter. Both screenings and screened wastewater were discharged back to the treatment module 
#2. 

Pilot Installation of PRA Micro-Screen 

~ 

Hill, Murray & Associates Inc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 2 
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4.1 Basic Operation a - 
The micro screen acts as a continuous filtering mechanism for suspended solids in the raw wastewater (see 
figure 1). The meshing material is located around the circumference of the drum. The raw wastewater 
flows into the unit through a fitting that directs the water to the interior of the drum. As the wastewater 
enters, it flows through the mesh and the mesh traps suspended solids. As the mesh gets progressively more 

~~ --fouled;the water-level in the-drum rises, activating a float switch. This float switch activates the drum 
rotation and the washwater spray solenoid valve, which operate for a preset period of time or until the liquid 
level is below the float switch. As the drum rotates, the screen carries solids collected by the lower portion 
of the screen. The solids built up on the screen are washed onto a tray assembly and discharged from the 
side of the unit, leaving the mesh clean to collect more solids from the wastewater. Filtered water leaves the 
unit fiom the bottom of the annulus surrounding the drum mechanism. After a preset time, the drum stops 
rotating and the wash water is isolated. Once the level in the micro screen again trips the float, the process 
is repeated. 

; 

Any flows that exceed the capacity of the unit spill over the top of the unit and are directly discharged. The 
sealing elements for the drum are rubber seals bearing against the drum assembly. 

OUT 

, Schematic of Micro-Screen - Figure 1 ~ 

Hill, Murray & Associates Inc. Suite #202 - 780 Tolrnie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 3 
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15 Oct 97 - 10% Washwater 

4.2 Operational Data 

BOD 206 142 31% 

TSS 196 74 62% 

During the Central Saanich trial, the pilot micro screen was operated at an influent flow of approximately 
170 Wmin. The flow vaned from 193 L/min at the start of a cycle (when the drum was clean) to 164 Umin 
as the screen was blocked off. The screen consistently began rotating as the influent flow reduced to 170 
L/min. 

In order to assess the effectiveness of the treatment provided by the micro screen, an analytical sampling 
regime was instituted to determine the constituent reduction. Samples were taken at various intervals from 
the system and at various points in the separation process. These samples were analyzed at JB Laboratories 
in Victoria. 

The following lab data was collected for the trial: 

The results show a significant level of BOD and TSS reduction (38% and 60% respectively). 

In addition, TSS samples from the screenings discharge were taken as were TSS samples from the 
internal drum area: 

Screenings Sample #1 3150 mg/L 
Sample #2 3010 mg/L 

Drum Liquid Sample #I 322 mg/L 
Sample #2 256 mg/L 

These analytical results show that the solids were in fact being captured by the screen and discharged 
from the unit (rather than simply collecting in the drum). 

4.3 Operations 

The PRA Micro Screen operated without dificulty after commissioning. The unit was operated in 
automatic mode for the duration of the trial. No significant fouling of the mesh surfaces was 
encountered, nor was there any bypassing of raw wastewater to the discharge. It is anticipated that the 
unit can operate unmanned, except for routine operational checks consistent with other machinery. 

Hill, Munay & Associates Inc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 4 
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Influent (Point A) 

Infiltration & Inflow (Point B) 

MBR Discharge (Point C) 

Micro Screen Discharge 
(Point E) 

5.0 Effect of the Application of MBR and Micro Screen Technology to the I&I-Limited 
Municipal Plant 

BOD 170 mg/L 

TSS I70 mgL 

Flow Variable 
Peak flow: 3000 m’/day 

BOD 30 mglL 

TSS 30 mgL 

Flow Variable 
Peak Flow: 26000 m’/day 

BOD 5 m g n  
TSS 5 m a  

Peak Treatment Capacity 7500 rn’lday 

BOD 38% reduction 

TSS 60% reduction 

Peak Treatment Capacity 6500 m’/day 

In order to assess the suitability for the combination of MBR and micro screen technologies to meet the 
needs of treating I&I in a municipal application, a model was developed to determine the treated water 
quality at all points in the treatment process and at all flow rates. 

For the purposes of this model, a plant was schematically modeled as shown: 
-- ~ - - ~- - _- _- 

Infiltration & Inflow 

A C 
Raw Wastewater 

a 

Micro Screen 

Schematic Model of Plant - Figure 2 

G - 
Discharge 

In order to run the model, the following parameters were input: 

Hill, Murray & Associates Inc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
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Using the data collected from this trial, and applying a mass balance to each point, the constituent 
components of the discharge can be predicted: 

Municipal Treatment Plant 
Treated Water Quality - Effect of I&I 

ADWF AAF 2 x A D W F  
70 

60 

$50 
E 

L 4 0  
CA e 30 cl 
0 a 20 

10 

0 
0 5,000 10,000 15,000 20,000 25,000 

Flow, m3/day 
+ BOD - MBR/Microscreen+ TSS - MBlUMicroscreen - BOD - Existing - TSS - Existing 

Figure 3 

In this analysis, the sewage flow was assumed to peak at the ADWF, with the remainder of the flow 
being composed of I&I (at BODITSS of 30130 mg/L). Superimposed on this analysis is the expected 
results from operating an existing plant (assuming the same flows, and a nominal treatment ability of 
BODiTSS of 35/30 m g L  to a design capacity of 4500 m3/day. 

6.0 Conclusions 

The combination of MBR and Micro-Screen technologies offers significant improvements to the level of 
treatment provided in extreme peaking events and allows for the extension of the “treatment envelope” to 
include I&I flows. The micro screen is very effective in reducing the influent BOD and TSS, effecting 
an average 38% removal of influent BOD and 60% removal of influent TSS. 

The application of a treatmentlscreeningldilution philosophy is a valid method of meeting the 
requirements of the new regulation, provided a high quality treated water source is used as the base flow. 

Hill, Murray & Associates Inc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
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Date: Tuesday, March 09, 1999 

To: Richard Stogre/ Rob Murray 

Ofice: District of Powell RiverMill Murray & 
Associates 

From: EdLai 
Pollution Prevention 
Lower Mainland Region, Surrey 

9 
# of pages (including this sheet) 

Fax # (604) 485-2913/ 
1250b655-8954 

Phone # (604) 485-8604/ 
(250)-665-8953 

Phone # (604) 582-5269 

Fm ## (604) 584-975 1 

Re; Draft Westview STP mended Waste Management Permit PE-73 

SPECIAL INSTRUCTIONS: 

Enclosed please find p, copy of a draft amended permit for the Westview STP to reflect 
discussions and new information we received. Please note the proposed changes andor 
additions. The number in parenthesis refers to the relevant sections in the draft document. 

1. Maximum discharge quantity has now been changed to 20,000 m3/day (1.1.1) with an 
cffluent quality of 45/45 for BODPSS. (1.1.2) 

2. The requirement to meet 10/10 BOD%(rSS and non toxic effluent for discharge quantity 
equal to or less than 4600 myday has been replaced by Section 2.3 Optimization of 
Membrane Filtration Process. 

3. Designated treatment works and authorized works have been modified. (1.1.3) 

4. Disinfection requirement has been modified.(2.4) 

5.  Changes have been made to the Bypass clausc to reflect bypassing of secondary treatment 
plant and treatment by rotating drum screens duhg rainfall evenk(2.5) 

6. Minor wording changes to Sludge Wasting and Disposal clause. (2.9) 

Enuironrnent and Land5 Mailing/Locallon Addms: Telephone: (604) 582-5247 
Lower Mainland Region 19470 i 52 Street Facsimile: (664) 584-9751 

SURREY BC V3R OY3 or (604) 582-5335 pollutlon Prevention 

Minlstry of 
Environment, 
Lands and Parks 



7. New requirements for Toxicity Assessment (2.12) and Membrane Filvration Backwash 
(2.13) 

8. Revised toxicity monitoring requirement (3.1. .4) 

9. Revised report frequency (2.10) and submission date for Infiltration and M o w  strategy 
(3.3) 

Please review the above changes and provide comments by March 29, 1999. 

a 002/009 - -  03/09/99 14: 08  =ao4 9751 c 

t 

1 1  

0 '  

URGENT: No CONFIDENTIAL: No 0RIG.INMAIL: No 

Material contained in this fa trdnsmirsion may be conmentiel, and should only be 
delivered to the uddressee. If you do not receive all pages, please call $&-5247. 

e 
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PROVINCE OF 
BRiTlSH COLUMBIA e *  I 

BFUTISH COLUMB~A 

PdluQn Prevention 

Sumy, Britlsh Columbla 

Telephone: (664) 582-52m 
Fax; (6w) 584-9751 

10470 - 152 Sthat 

V3R OYS 

MINISTRY OF ENVl RON MENT, 
LANDS AND PARKS 

PERMIT 
PE-00073 

Under the Provisions of the Waste Management Act 

THE CORPORA~~ON OF THE DISTRICT OF POWELL RIVER 

6920 Duncan Street 
Powell I River, British Columbia 

V8A 1V4 

is authorized to discharge effluent to the waters of Malaspina Strait from - municipal 
sewage treatment plant located near WiUingdon Avenue and Courtenay Street, Powefl 
River, British CoIumbia, subjcct to the conditions listed below. Contravention of any of 
these conditions is a violation of the Wwte Management Act and may result in prosecution. 

1 AUTHORIZED DISCHARGES 

1.1 This section applies to the discharge of effluent from a MUNICIPAL SEWAGE 
TREATMENT PLANT SERVING THE WESTVLEW AREA OF POWELL 
RIVER. The site reference number for this discharge is E100924. 

1.1.1 The maximum authorized rate of discharge is 20,000 cubic metredday. 

1.1.2 The characyristics of the discharge shall be: 

5-day biochkmical oxygen demand (BOG), 
Total suspended solids (nonfilterable residue), 

45 mg&, maximum; 
45 mg&, maximum. 

Date Issued: June 24.1963 
Da1.c Arnendcd: 

Page: 1 o f 7  

H.Q. Maxwell 
Assistant Regional Waste Manager 

PERMIT: PIC-00073 
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Pollutlon Prevention 

1.1.3 The designated treament works, approximately located as shown on 
attachedkita Plan A, arc: 

influent screens; 
grit removal. works; 
secondary treatment plant including membrane filtration; and 
submerged outfall extending a minimum of 485.8 metres offshore and 
discharging to n depth of approximately 53.4 metres below low water. 

Other authorized works include ultraviolet disinfection system, rotating 
dnun screens, sludge handling, dewatering and digestion system. 

1.1.4 The location of the facilities from which the discharge originates is ,Lot 3 
Blocks 6 CQ 7, Pian 6825; Lot 8, Block 9, Plan 5096; Lot 1, Block 9, Plan 
7075; all of District Lot 5307, md Lots D & E, Water Lot 5914, NWD, 

1.1.5 The location of the point of discharge is Malaspina Strait approximately 
490 metres northeast of Lot 8 Plan 5096, District LOU 5307, NWD. 

2 GENERAL REOUIREMENTS 

2.1 Maintenance of Works 

The pennittee shall inspect the authorized works regularly and maintain them in 
good working order. Notify the Regional Waste Manager of any malfunction of 
these works. 

2.2 Process Modifications 

The Regional Waste Manager shall be notified prior to implementing changes to 
any process that may adversely affect the quality and/or quantity of the discharge. 

2.3 Optimization of Membrane Filtration Process 

The permittee shall optimize utilization of the membrane filtration component of 
the secondary treatment plant to the fullest extenr of the design capacity in a 
manner acceptable to the Regional Waste Manager. 

2.4 Disinfection 

Disinfection of the effluent shall be carried out betwean May 1 and September 30, 
inclusive, by ultraviolet radiation or other alternatives acceptable to the Regional 
Waste Manager. 

Date Lcsucd: June 24.1963 
Date Amended; 

Pye: 2 of 7 

H.G. Maxwel\ 
Assistant Regional Waste Mannm 

PERMIT PE-o0073 
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2.5 Bv~asses 

A sign shall be erected along the alignment of the $$1 above high water m k .  
The sign shall idendfy the nature of the works. The:-Yordir;g and size of the sign 
shall be acceptable to the Regional Waste Manager. 

2.8 OutfaU Ins~ectionS 

The permittee shall have the outfall inspected once cach f i ~ e $ ; a r s  by independent 
qualified personnel to ensure it is in good condition. An insFbtjon report shdill be 
submitted to the Regional. Waste Manager within 30 days $t~f,& inspection date. 
The next report shall be submitted by June 30,2003. 

,* 

H,G. Maxwell , .'. 
Assistant Regional Wstc Mmegcr 

PERMIT PE-00073 
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.' 2.9 Sludge Wastine and Disposal 

Slildge wasted from the treatment plant shall be processed by mesophillic 
digestion and dewatering prior to disposal or utilization in a manner approved by 
the Regional Wasre Manager, or as authorized by regulation under the Waste 
Management Act. 

2.10 Infiltration and Inflow Strategies 

The permittee shall prepare annual reports on works undertaken to minimize 
infiltration and inflow of stomwater and groundwater into the sanitary sewer 
system. The report shall include, but is not limited to, initiatives such as 
identification and elimination of stormwater connections to sanitary sewer, 
replacement and repairs of leaking pipes and appkrtenances, standardization of 
construction standards, development and enforcement of local bylaws, education 
initiatives, idcntification of management options, and performance measures of 
each initiative. 

2.11 Facilitv Classification and Operator Certificatioq I 
The permittee shall have the works authorized by this permit classified by the 
Environmental Operators Certification Program Society (Society). The works 
shall be operated and maintained by persons certified within and according to the 
program provided by the Society. Certification must be completed to the 
satisfaction of the Regioiial Waste Manager. In addition, the manager shall be 
notified of the classification level of the facility and certification levels of the 
operators, and changes of operators and/or operator certification levels within 30 
days of any change. 

Alternatively, the works authorized by this permit shall be operated and 
maintained by persons who the permittee can demonstrak to the satisfaction of 
the Director, are qualified in the safe and proper operation of the facility for the 
protection of the cnvironment. 

2.12 Toxicitv Assessment I 

Date lssued: June 24, 1963 I. Date Amend&; 

The Regional Waste Manager may require an evaluation of the causes of effluent 
toxicity and/or the impact of toxic discharges on the receiving environment. 
Based on the evaluation, the manager may require that the permittee take steps to 
reduce effluent toxicity or its impact on the receiving environment. 

H,G. Maxwell 
Assistant Regional Waste Manager 

PERMIT: PE-00073 
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2.13 Membrane Filtration Backwash 

Any effluent from the membrane filtration backwash operation shall be 
dechlorinated prior to discharge to reduce the chlorine residual below detectable 
limits. Spent backwash solution m&be disposed of to the satisfaction of the 
Regional Waste Miager. 

3 MONITORING AND REPORTING REOUlREMENTS 

3.1 Dischawe Monitoring 

3.1.1 

3.1.2 

3.1.3 

Isrucd: IWC 24. 1963 
Date Amendcd: 

Pagc: 5 of 7 

Flow Measurement 

Provide and maintain suitable flow measuring devices and record once per 
day the effluent volume discharged over a 24-hour period fiorn a) the 
rotating drum screens, b) the secondary tmatment plant, and c) the find 
discharge point. 

Grab Sampling 

Suitable sampling facilities shall be installed and grab samples of the final 
effluent authorized by Section 1.1 shall be obtained once each week. 
Proper care should be taken in sampling, storing and transporting the 
samples to adequately control temperature and avoid contamination, 
breakage, etc. 

Analyses 

Obtain analyses of the samples for the following: 

5-day biochemical oxygen demand, mg/L; 
Total suspended solids (nonfilterable residue), mg/L; and 
Fecal coliform, MPN/lOO mL, between May 1 and September 30, only. 

H.G. Maxwell 
Assistant Regionul Waste Mmag~ 

PERMIT! PE-00073 
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Pollution Prevention 

3.1.4 Grab Sappling 

A suitable sampling facility shall be installed and a grab sanzple of the 
final effluent authorized by Section 1.1 shaU be obtained during February 
and August for fish bioassay (rJnheur_troue~,-t-o~~cl~-t~st, LT50, hours. 
If the toxicjty test results in a failure, the permittee is required to notify the 
Regionid Waste Manager imnlediately and conduct a confirnlation test 
within one week. If two consecutive toxiciry tests result in failure, 
monitoring shall be increased to once per two months. Upon passing 
three consecutive tests, testing frequency then reverts to twice per year. 
Proper care should be taken in sampling, storing and trsulsporting the 
samples to adequately control temperature and avoid contamination, 
breakage, etc. 

__- _- -- 

3.2 Monitoring Procedwq 

3.2.1 Sampling Procedures 

Sampling is to be carried out in accordance with procedures described in 
' the latest version of "British Columbia Field Sampling Manual for 

Continuous Monitoring plus the Collection of Air, Air-Emission, Water, 
Wastewater, Soil, Sediment, and Biological Samples, 1996 Edition 
(Permittee)," or by suitable alternative procedures as authorized by the 
Regional Waste Manager. 

A copy of the above manual may be purchased from Queen's Printer 
Publications Centre, P. 0. Box 9452, Stn. Prov. Govt. Victoria, British 
Columbia, W3W 9V7 ( I  -800-663-6105 or (250) 387-6409). A copy of the 
manual is also available for inspection at all Pollucion Prevention offices. 

3.2.2 Chemical Analyses 

Analyses are to be carried out in accordance with procedures described in 
the latest version of "British Columbia Environmental Laboratory Manual 
for the Analysis of Water, Wastewater, Sediment and Biological Materials 
(March 1994 Permittee Edition)", or by suitable alternative procedures as 
authorized by the Rogionai Waste Manager. 

A copy of the above manual may be purchased fiom Queen's Printer 
Publications Centre, P. 0. Box 9452, Stn. Prov. Govt. Victoria, British 
Columbia, V8W 9V7 (1-800-663-6105 or (250) 387-6409). A copy of the 
manual is also available for inspection ac all Pollution Prevention Offices, 

' 

Date Lssuad; Junc 24. 1963 
hate Amended: 

H.C. Maxwcll 
Assititant Regional Waste Manager 

Page: 6 of 7 PERMlT: P&OOM3 I 
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3.2.3 Quality Assurance 

3.3 

All data X ~ Y S E S  required to be submitted by the permit shall be 
conducted by a laboratory acceptable co the Regional Waste Manager, At 
the request of the manager, the permittee shall provide the laboratory 
quality assurance data, associated field blanks, and duplicate analysis 
results along with the submission of data required under Section 3. of the 
permit. 

Reporting 

Maintain data of analyses and flow measurements for inspection and submit the 
data, suitably tabulated, to the Regional Waste Manager for the previous quarter. 
The reporting period ends March 31, June 30, September 30, and December 
31, of each year. The f i a t  reporting period for the Infiltration and 'Inflow strategy 
status report pursuant to Section 2.10 ends June 30, 1999. All reports shall be 
received by the manager within 3 1 days of the m d  o€ the reporting period. 

Dnte hswd: June 24, 1963 
DMte Amcnded: 

H.G. Maxwell 
Assistant Rcgionel Waste Manages 

PERMIT: PE-00073 Page: 7of7 . 
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THE CORPORATION OF THE 
DISTRICT OF POWELL RIVER 
6920 Duncan Street 
Powell River, British Columbia V8A 1V4 

Dear Permittee: 

Enclosed is amended Permit PE-00073 issued under the provisions of the Wusfe Management Act. Your 
attention is respectfully directed to the conditions of the permit. An annual permit fee for the permit will be 
determined in accordance with the Waste Management Permit Fees Regulation. 

This permit does not authorize entry upon, crossing over, or use for any purpose of private or crown lands or 
works, unless and except as authorized by the owner of such lands or works. The responsibility for 
obtaining such authority rests with the permittee. It is also the responsibility of the permittee to ensure that 
all activities conducted under this permit are carried out with due regard to the rights of third parties, and 
comply with other applicable legislation that may be in force. 

This decision may be appealed by persons aggrieved by the decision in accordance with Part 7 of the 
Waste Management Act. Notice of the appeal must (1) be in writing, (2) include the grounds for appeal, 
(3) be directed by registered mail or personally delivered to the Chair, Environmental Appeal Board, 
4th Floor 836 Yates Street, Victoria, British Columbia, V8V 1x5, (4) be delivered within 30 days from 
the date notice of the decision is given, and (5) be accompanied by a fee of $25.00, payable to the 
Minister of Finance and Corporate Relations. 

Administration of this permit will be carried out by staff from our regional office located at 10470 - 152nd 
Street, Surrey, British Columbia, V3R OY3. Plans, data and reports pertinent to the permit are to be 
submitted to the Regional Waste Manager at this address. 

Yours truly, 

H.G. Maxwell 
Assistant Regional Waste Manager 

enclosure 

cc: Environment Canada 

Ministry of Environment and Lands Mailingllocation Address: Telephone: (604) 582-5247 
Environment, Lower Mainland Region 10470 152 Street Facsimile: (604) 584-9751 
Lands and Parks Pollution Prevention SURREY BC V3R OY3 OT (604)582-5335 
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Pollution Prevention 
10470 - 152 Slreet 
Surrey, British Columbia 
V3R OY3 
Telephone: (604) 582-5200 
Fax: (604) rn -9751  

MINISTRY OF ENVIRONMENT, 
LANDS AND PARKS 

PERMIT 
PE-00073 

Under the Provisions of the Waste Management Act 

THE CORPORATION OF THE DISTRICT OF POWELL RIVER 

6920 Duncan Street 

Powell River, British Columbia 

V8A 1V4 

is authorized to discharge effluent to the waters of Malaspina Strait from a municipal 
sewage treatment plant located near Willingdon Avenue and Courtenay Street, Powell 
River, British Columbia, subject to the conditions listed below. Contravention of any of 
these conditions is a violation of the Waste Management Act and may result in prosecution. 

1 AUTHORIZED DISCHARGES 

1.1 This subsection applies to the discharge of effluent from a MUNICIPAL 
SEWAGE TREATMENT PLANT SERVING THE WESTVIEW AREA OF 
POWELL RIVER. The site reference number for this discharge is E100924. 

1.1.1 The maximum authorized rate of discharge is 13 640 cubic metredday. 

1.1.2 The characteristics of the discharge for discharge quantities less than 
4 600 m3/day shall be: 

5-day biochemical oxygen demand (BOQ), 
Total suspended solids (nonfilterable residue), 
Fish bioassay (rainbow trout), LT50, 

10 m a ,  maximum; 
10 mg/L, maximum; 
96. hours, minimum. 

Date Issued: June 24. I963 
DateAmended: NT 06 1998 

Page: I of 7 

H.G. Maxwell 
Assistant Regional Waste Manager 

PERMIT: €‘E-00073 
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1.1.3 The characteristics of the discharge for discharge quantities greater than 
4 600 m3/day but less than 13 640 m3/day shall be: 

5-day biochemical oxygen demand (BODS), 
Total suspended solids (nonfilterable residue), 

1.1.4 The authorized works are effluent treatment works, sludge digestion and 
dewatering works, and related appurtenances approximately located as 
shown on attached Site Plan A. 

45 mgL, maximum; 
45 mg/L, maximum. 

1.1.4.1 

1.1.4.2 

For discharge quantities less than 4 600 m3/day. the designated 
treatment works include: 

influent screen; 
grit removal works; 
new secondary treatment plant complete with membrane 
filtration; 
new ultraviolet disinfection system; and 
submerged outfall extending a minimum of 485.8 metres 
offshore and discharging to a depth of approximately 53.4 
metres below low water. 

For the portion of the discharge quantities greater than 4 600 
m3/day, the designated treatment works include: 

influent screen; 
grit removal works; 
new rotating drum screen; and 

submerged outfall extending a minimum of 485.8 metres 
offshore and discharging to a depth of approximately 53.4 
metres below low water. 

1.1.5 The location of the facilities from which the discharge originates is Lot 3 
Blocks 6 & 7, Plan 6825; Lot 8, Block 9, Plan 5096; Lot 1, Block 9, Plan 
7075; all of District Lot 5307, and Lots D & E, Water Lot 5914, NWD. 

1.1.6 The location of the point of discharge is Malaspina Strait approximately 
490 metres northeast of Lot 8 Plan 5096, District Lot 5307, NWD. 

Date Issued: June 24. 1963 H.G. Maxwell 
Date Amended: 

Page: 2 of I 

Assistant Regional Waste Manager 

PERM IT PEW073 
OCT 06 r998 
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2 GENERAL REOUIREMENTS 

2.1 

2.2 

2.3 

2.4 

Maintenance of Works 

The pennittee shall inspect the authorized works regularly and maintain them in 
good-working order. Notify the Regional Waste Manager of any malfunction of 
these works. 

Bypasses 

The discharge of effluent which has bypassed the designated treatment works is 
prohibited unless the approval of the Regional Waste Manager is obtained and 
confirmed in writing. 

Process Modifications 

The Regional Waste Manager shall be notified prior to implementing changes to 
any process that may adversely affect the quality and/or quantity of the discharge. 

Emergency Procedures 

In the event of an emergency which prevents compliance with a requirement of 
this permit, that requirement will be suspended for such time as the emergency 
continues or until otherwise directed by the Regional Waste Manager provided 
that: 

a. Due diligence was exercised in relation to the process, operation or event 
which caused the emergency and that the emergency occurred notwithstanding 
this exercise of due diligence; 

b. The Regional Waste Manager is immediately notified of the emergency; and 

c. It can be demonstrated that everything possible is being done to restore 
compliance in the shortest possible time. 

, 

Notwithstanding (a), (b), and (c) above, the Regional Waste Manager may require 
the operation to be suspended or production levels to be reduced to protect the 
environment while the situation is corrected. 

Date Issued: June 24. I963 
Date Amended: O c T  Q 6 1998 Assistant Regional Waste Manager 

Page: 3 of 7 PERMIT: I'E-00073 
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2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

Pollution Prevention 

Posting of Outfall 

A sign shall be erected along the alignment of the outfall above high water mark. 
The sign shall identify the nature of the works. The wording and size of the sign 
shall be acceptable to the Regional Waste Manager. 

Outfall Inspections 

The permittee shall have the outfall inspected once each five years by independent 
qualified personnel to ensure it is in good condition. An inspection report shall be 
submitted to the Regional Waste Manager within 30 days after the inspection date. 
The next report shall be submitted by June 30,2003. 

Disinfection 

Disinfection of the effluent shall be carried out between May 1 and October 15 
inclusive by ultraviolet radiation or other suitable alternatives acceptable to the 
Regional Waste Manager. 

SIudPe Wasting and '  Disposal 

Sludge wasted from the treatment plant shall be disposed of to a site and in a 
manner approved by the Regional Waste Manager, or as authorized by regulation 
under the Waste Management Act. 

Plans - New Works 

Plans and specifications of the new works authorized in Subsections 1.1.4.1 and 
1.1.4.2 shall be certified by a qualified professional licensed to practice in the 
Province of British Columbia, and submitted to the Regional Waste Manager by 
November 30, 1998. A qualified professional must certify that the works have 
been constructed in accordance with the plans. 

Infiltration and Inflow Strategies 

The permittee shall prepare semi-annual reports on works undertaken to minimize 
infiltration and inflow of storm water and groundwater into the sanitary sewer 
system. The report shall include, but is not limited to, initiatives such as 
identification and elimination of stormwater connections, replacement and repairs 
of leaking pipes and appurtenances, standardization of construction standards, 
development and enforcement of local bylaws, education initiatives, identification 
of management options, and performance measures of each initiative. 

Date Issued: June 24. 1963 
DateAmended: O C ~  0 6  19% 

Page: 4 of 7 

Assistant Regional Waste Manager 

PERMIT: ~ E - O O O ~  
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2.11 Facility Classification and Operator Certification 

The permittee shall have the works authorized by this permit classified by the 
Environmental Operators Certification Program Society (Society). The works 
shall be operated and maintained by persons certified within and according to the 
program provided by the Society. Certification must be completed to the 
satisfaction of the Regional Waste Manager. In addition, the Regional Waste 
Manager shall be notified of the classification level of the facility and certification 
levels of the operators, and changes of operators and/or operator certification 
levels within 30 days of any change. 

-_ -- - --- ------ - --  ~~~ 

Alternatively, the works authorized by this permit shall be operated and 
maintained by persons who the pennittee can demonstrate to the satisfaction of 
the Director, are qualified in the safe and proper operation of the facility for the 
protection of the environment. 

3 MONITORING AND REPORTING REQUIREMENTS 

3.1 Discharge Monitoring 

3.1.1 

3.1.2 

3.1.3 

Flow Measurement 

Provide and maintain suitable flow measuring devices and record once per 
day the effluent volume discharged over a 24-hour period from a) the 
rotating drum screen, b) the secondary treatment plant, and c) the 'final 
discharge point. 

Grab Sampling 

Suitable sampling facilities shall be installed and grab samples of the 
effluent authorized by Subsection 1.1 shall be obtained once each week 
from a) the secondary treatment plant discharge point, b) the rotating drum 
screen discharge point, and c) the final discharge point. Proper care 
should be taken in sampling, storing and transporting the samples to 
adequately control temperature and avoid contamination, breakage, etc. 

Analyses 

Date Issued: June 24. I963 
DateAmended: OCT 0 6  Q98 
Page: 5 of 7 

Obtain analyses of the samples for the following: 

5-day biochemical oxygen demand, mgL; 
Total suspended solids (nonfilterable residue), mg/L; 
Fecal coliform, MPN/100 mL. 

H.G. Maxwell 
Assistant Regional Waste Manager 

PERMIT: PE-00073 
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3.1.4 Grab Sampling 

A suitable sampling facility shall be installed and a grab sample of the 
final effluent authorized by Subsection 1.1 shall be obtained once each six 
months. Proper care should be taken in sampling, storing and transporting 

~ - the- samples. to adequately control temperature and avoid contamination, 
breakage, etc. 

3.1.5 Analyses 

Obtain analyses of the sample for the following: 

Fish bioassay (rainbow trout), LT50, hours. 

Monitoring Procedures 

3.2.1 Sampling Procedures 

Sampling is to be carried out in accordance with procedures described in 
the latest version of ”British Columbia Field Sampling Manual for 
Continuous Monitoring plus the Collection of Air, Air-Emission, Water, 
Wastewater, Soil, Sediment, and Biological Samples, 1996 Edition 
(Permittee),” or by suitable alternative procedures as authorized by the 
Regional Waste Manager. 

A copy of the above manual may be purchased from Queen’s Printer 
Publications Centre, P. 0. Box 9452, Stn. Prov. Govt. Victoria, British 
Columbia, V8W 9V7 (1-800-663-6105 or (250) 387-4609). A copy of the 
manual is also available for inspection at all Pollution Prevention offices. 

3.2.2 Chemical Analyses 

Analyses are to be carried out in accordance with procedures described in 
the latest version of “British Columbia Environmental Laboratory Manual 
for the Analysis of Water, Wastewater, Sediment and Biological Materials 
(March 1994 Permittee Edition)”, or by suitable alternative procedures as 
authorized by the Regional Waste Manager. 

A copy of the above manual may be purchased from Queen’s Printer 
Publications Centre, P. 0. Box 9452, Stn. Prov. Govt. Victoria, British 
Columbia, V8W 9V7 (1-800-663-6105 or (250) 387-4609). A copy of the 
manual is also available for inspection at all Pollution Prevention Offices. 

Date Issued: June 24, 1963 
Date Amended: &T 0 6 ~ 9 8  Assistant Regional Waste Manager 

Page: 6 of 7 PERMIT: PE-00073 
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3.3 Reporting 

Maintain data of analyses and flow measurements for inspection and submit the 
data, suitably tabulated, to the Regional Waste Manager for the previous quarter. 
The reporting period ends March 31, June 30, September 30, and December 
31, of each year. The first reporting period for the Infiltration and Inflow strategy 
status report pursuant to subsection 2.10 ends December 31, 1998. All reports 
shall be received by the manager within 3 1 days of the end of the reporting period. 

Dare Issued: June 24, 1963 
a 

Date Amended: 

Page: 7 of 7 
oc1 0 6  1998 

H.G. Maxwell 
Assistant Regional Waste Manager 

PERMIT: PE-00073 
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Lend Description: 

Lot 3 Blocks 6 & 7, Plan 6825; Lot 8, Block 9, Plan 5096; Lot 1, Block 9, Plan 7075; all of District Lot 5307, and 
Lots D & E, Water Lot 5914, NWD. 

Location Map Scale: NTS 

Siteplan: A I PERMlT: PE-00073 

OCT 06 Q@ 

H.G. haxwell 
Assistant Regional Waste Manager 
Lower Mainland Region 
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Tests and Trials 

Trial Categories: 

Functional Trial The purpose of the functional trial is to prove that the system is correctly 
installed and wired and operates within the parameters of normal 
operation as determined by the manufacturer. The functional trial 
proves that the control algorithms and logic for the system in steady 
state are satisfactory. 

Typical tests completed during the functional trial include: 

StadStopEmergency Stop 
Measurement of steady state performance parameters 
Hand-Off- Auto Operation 
Stand-by System Operation 
Confirmation of steady state operational parameters such as 

level switches, limit switches, stadstop levels etc. 

The completion of the functional trial is a pre-requisite for the 
commencement of the full load stress trial. 

Functional Trials are completed by Canadian Wastewater Corporation 
staff and are witnessed by an Owner’s Representative 

Full Load Stress Trial The purpose of the Full Load Stress Trial is to prove the system is 
capable of operation at the design point for the time period specified in 
the contract documents. 

Full Load Stress Tests are completed by CWC and Manufacturer’s staff 
and are witnessed by an Owner’s Representative. 

Full Load Stress Trials should be repeated by site staff on an annual 
basis 

Note: In all cases, the Owner’s Representative shall have the authority to accept the trial on behalf of 
the owner. 



System: 

Purpose of System: 

Number of Primary 
Systems Fitted: 

Design Parameters: 

Trial Objectives: 

Trial Duration: 

Precautions/Notes: 

H-WCWC Acceptance Trial 
Storm Flow Screening System 

c w c - 0 0  10 
Full Load Stress Trial 

PRA Microscreens 

PRA Microscreens provide the screening of infiltration-diluted raw wastewater 
during wet weather flows. 

2 

37p panels 
92 13 m3/day per unit = 2.4 USMGD per unit = 1690 USGPM 
Continuous unmanned operation (normal maintenance required) 
BOD removal - 30% 
TSS removal - 44% 

The objective of this trial is assess the capability of the drumscreens to process 
the required flow rate to the required standards. The following shall be 
considered the minimum acceptable standard: 

Average flow 1690 USGPM for a 24 hour period for influent of 
BOD/TSS = 64 mg/L 

In the absence of a sustained 1690 USGPM flow for the 24 period, flow 
assessment may be projected through the monitoring of water 
depth inside the drum. 

2 days 

The PRA microscreens are designed to treat infiltration-diluted wastewater. Use 
in full strength wastewater will require close monitoring of the cleanliness of the 
screens. Pressure washing is REQUIRED should the differential in depth from 
the inside to the outside of the screens exceed 12". 

MoELP permit limits will require that during the performance of this trial, a 
minimum flow is maintained to the MBR for generation of the blending flow. 

In the case of full strength wastewater, the trial shall be conducted on a mass 
balance basis: 

1690 USGPM @ 64 mg/L = 636 USGPM @I 170 mg/L 

In the case of full strength wastewater, a minimum 4 hour trial shall be 
conducted irrespective of the mass balance loading criteria. 

DesigdContract Number: Date: 
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Trial Procedure: 

L 
I 

l 2  

Description Notes 

Drumscreen ## 1 Trial 

Install a stop gate in the inlet pipe to Drum Screen #2 

Increase flow to the drum screens by throttling the Flow 
Control Valve to the MBR. 

Increase flow to the Trial Objective Flow 

Based on the levels in the MBR tankage, it  may be 
necessary to maintain a flow of 400 USGPM to the 
MBR. 

Record water depth at the inlet to, and outlet of, the drum 
screens. 

Record bypass flow via Parshall Flume 

Take lab samples for BOD and TSS at 8 hour intervals. 

Repeat for Drumscreen #2 

Date of Trial: 

CWC Staff: 

Manufacturer’s Representative: 

Owner’s Representative: 

. . 



P.R.A. Manufacturing Ltd. 
Post Ofice Box 774. Station A, Nanaimo, B.C Canada, V9R 5M2 

Tel. 250-754-4844. Fax 250-754-9848, e-mall pramfg@tsland.net 

I6 November, I998 

PRA ROTOFILTERTM MAXIMUM FLOW CAPACITY TEST CHECKLIST 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

8. 

9. 

10. 

11. 

Ensure that downstream weirshalves are positionedlopened to receive the rated 
maximum flow with allowance for surge flows. 

Ensure that downstream level control measures are in place to limit the maximum 
head differential that can be placed on the screens to 12 inches or less. 

Check back wash pressure and ensure that spray nozzles are clean. 

Perform system lubrication as per maintenance manual. 

Visually inspect support wheels on drum for wear and alignment. 

Initiate "manual" rotation of drum and backwash spray. 

Slowly open valvedweirs upstream to allow flow to pass through the isolated 
filter wfile allowing the water level outside the filter to also rise limiting overall 
head differential. 

Continue this procedure until the water level inside the drum is at the level of the 
drum seal (just prior to emergency bypass). 

Observe flow rate and record. 

Repeat steps 6 through 9 three times and average results. 

Return filtration system to normal operational settings as per maintenance 
manual. 

Notes: 
a. 

b. 
c. 

Flow capacity testing should be performed under the supervision of PRA Manufacturing 
Ltd. personnel or their designated representatives. 
RotofilterTM Screens should be pressure washed thoroughly prior to initiating test. 
TSS samples of the influent should be taken at least three times during each test to 
correlate flow data with solids loadings. 

mailto:pramfg@tsland.net


System: 

Purpose of System: 

Number of Primary 
Systems Fitted: 

Design Parameters: 

Trial Objectives: 

Trial Duration: 

Precautions/Notes: 

H-M/CWC Acceptance Trial 
Trash Removal System 

cwc-0011  
Full Load Stress Trial 

PRO-AQUA ML Trash Augers 

PRO-AQUA ML Trash Augers provide coarse screening and trash removal for 
the influent to the plant. 

2 

# I  #2 
3 mm 5 mm 
100 L/sec = 1585 USGPM 

= 3.2 USMGD 
Continuous unmanned operation (normal maintenance required) 

140 L/sec = 22 19 USGPM 
= 2.3 USMGD 

The objective of this trial is assess the capability of the trash augers to remove 
trash and inorganics fiom the influent flow stream. Also included in this trial is 
the trial of the Manual Bar Screen. The following shall be considered the 
minimum acceptable standard: 

3 mm Screen 
Sustained Peak Flow of 1585 USGPM during the diurnal (0730 

to 1030) 
5 mm Screen 

Sustained Peak Flow of 2219 USGPM during the diurnal (0730 
to 1030) 

Manual Bar Screens 
1 100 USGPM during the diurnal period 

3 days 

During trial of the Manual Bar Screens, operator attendance in the headworks 
building is MANDATORY. 

Manual Bar Screens are not as effective as the ML Screw Augers for removing 
trash. Their use should be kept to the minimum requirement to satisfy the needs 
of the trial. 

DesignKontract Number: Date: 



Trial Procedure: 

Description Notes 

Install full height stop gates at the inlet to the manual bar 
screens and the 5 mm Screen at 0730 hrs. Isolate power 
to the 5 mm screen. 

Install a clean garbage bag at the auger discharge. 

Record the flow rate over the time period 0730 to 1030. 

Observe the amount of material collected. Weigh the 
material and record. 

Repeat for 5 mm Screen 

Manual Bar Screen 

Install full height stop gates in the 3 and 5 mm screen 
influent channels. isolate power to the 3 and 5 mm 
Screens. 

Record the flow rate over the time period 0730 to 1030. 

Monitor performance of the Bar Screens with respect to 
frequency of cleaning required. 

Date of Trial: 

CWC Staff: 

Manufacturer’s Representative: 

Owner’s Representative: 
V 



System: 

Purpose of System: 

Number of Primary 
Systems Fitted: 

Design Parameters: 

Trial Objectives: 

Trial Duration: 

Precautions/Notes: 

H-M/CWC Acceptance Trial 
MBR System 
c w c - 0 0  12 

Full Load Stress Trial 

ZENON Membrane Bioreactor 

The ZENON system provides tertiary quality treatment to the influent 
wastewater. 

2 

93 1,000 USGPD Steady State 
1,862,000 USGPD Peak (1 2 hours of 24) 
Continuous unmanned operation (normal maintenance required) 

The objective of this trial is assess the capability of the ZENON MBR to treat 
the steady state and peak flows. The following shall be considered the minimum 
acceptable standard: 

Peak Flow Rate: 

Requirement = 1,862,000 USGPD PEAK 
12 hours of 24 

Instantaneous Flow Rate = 1540 USGPM TOTAL 
Each Bank must therefore produce = 770 USGPM for 12 hours of 24. 

Average Flow Rate: 

Requirement = 93 1,000 USGPD TOTAL 
24 hours of 24 

Instantaneous Flow Rate = 931,000/1440/0.84 = 770 USGPM TOTAL 
Each Bank must therefore produce = 385 USGPM for 24 hours of 24. 

3 days 

The service factor for water-made-good is 84%. 

DesigdContract Number: Date: 



Trial Procedure: 

Time Description 

T Perform in-Situ Clean 

T+ 1 Throttle MBR production to 770 USGPM. 

Operate for a minimum of 4 hours at  th~s 
set point. 

Increase MBR flow to 1540 USGPM over 
an 8 hour period in accordance with the 
following schedule: 

T+5 770 USGPM 
T+6 960 USGPM 
T+7 1 155 USGPM 
T+8 1350 USGPM 
T+9 1540 USGPM 

T+9 

T+15 

Operate at 1540 USGPM for 6 hours 

Reduce production to 770 USGPM 

Item Notes 

1 

2 

T+15 

T+20 

3 

Perform In-Situ Clean. 

Operate for a minimum of 4 hours before 
returning to auto. 

4 

5 

6 

Date of Trial: 

CWC Staff: 

Manufacturer’s Representative: 

Owner’s Representative: 



Westview Water Reclamation Facility 
Performance Report 

Membrane Stress Test 
December 3,1998 

Introduction 

The purpose of this report is to provide details of the stress tests performed on membrane train #1 and #2 at 
the w&view Water Reclamation Facility in Powell River. This report will provide analysis of the membrane 
performance on full load stress tests over a 12 hour period. 

t 

Membrane performance w a s  very stable throughout the test. Several factors contributed to this: 

e Rotation of membrane cassettes through recovery cleans; 

MLSS levels at 12,000 mg/L. 
e sludge maturation; and 
e 

Performance showed sustained operation at the 1350-1400 USGPM (.976 MGD GROSS) over a 12 hour 
period. This represents a water made good total of .933 MGD. 

Treatment Plant Flows 

via Parshall Fl~unes measuremeat for total bypass flows and total flows to the MBR. Total 
and derated permeate flows were collected via the mag meters located on the discharge side of 

s pumps. Data from December 3,1998 at 22:08 hrs was as follows: 

Total influent flow: 1,843,085 USG 
Total bypass flow: 481,174 USG 
Total permeate flow (Mag Meters): 976,179 USG 
Derated Permeate Flow (0.956 x Mag Meters): 934,203 USG 

h a t e d  permeate flow percentage factor was calculated as per the following: 

Back pulse flow rates: 2.2% 
processing back pulse water: 2.1% 
PKXXSS pump ramp up time: 0.1% 

ee h e x  A, B and C. 

11, Murray & Associates Inc.. Sute 201 - 1962 Canso Drive, Sidney, BC V8L 5V5 
(250) 655-8953 FAX: (250) 655-8954 E-Mail: info@hillmurray.com 

mailto:info@hillmurray.com
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Westview Flows 
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CANADA 1 IN THE MATTER OF STATEMENTS MADE 
)/ 
) 

!3Y AN EMPLOYEE OF REID CROWTHER & 
PARTNERS LTD, TO DENNIS BEDARD 

NORTHWEST ) 
TERRITORIES ) 

) 
1 

STATUTORY DECLARATION 

TO WIT: 

I, DENNIS BEDARD, Professional Engineer, of the Town of Iqaluit, in the ’ 

Northwest Territories, Canada, DO SOLEMNLY DECLARE that: 

he Municipal Engineer for the Town of lqaluit and have been so . 
ce early 1998, having previously worked as a consulting engineer 

throughout Canada’s Arctic over the past several years. 

2. In my capacity of Municipal Engineer and with the expansion of local 
infrastructure to accommodate the new Nunavut government seat, I deal 
extensively with engineetjng consultants and contractors, * including Reid 
Crowther & Partner6 Ltd. (“Reid ‘Crowther”) and Hill, Murray & Associates Inc. 
(“Hill, Murray”). 

3. Both Hill, Murray and Reid Crowther have recently provided engineering 
consultancy and contracting services to the Town of Iqaluit, through competitive 
processes and under my direction. As well, both engineering firms have been 
competitors for additional infrastrudure work, as explained below. 

4. In the past year I have also had occasion to visit and inspect Hill, Murray’s 
recently completed Westview wastewater treatment plant at the District of Powell 
River, in British Columbia. My visit was partly intended to assess the application 
of similar treatment processes by Hill, Murray for the Town of Iqaluit. I am aware 
that Hill, Murray had won a competitive contract for construction of this plant, in 
preference to Reid Crowther. 

5. Subsequently, both Hill, Murray and Reid Crowther bid on engineering 
services for 4 new wastewater treatment plant at Iqaluit, Mill, Murray also won 
this competitive process.. . 

. <  

. . .  : .  .. . . . .  . . .  . . . . . . . . .  
. . .  . . . .  . . .  . .  

_ .  . .  
. ,  

. .  
. .  

. .  
. .  . .  , .  . .  

. .  . .  . .  

. . .  . .  .._. - . . .  . .  . .  . . .  . . . . . . . . . .  . .  . .  
. .  

. .  
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6. Further, during contract competition for an upgrade tQ the potable water 
treatment plant at Iqaluit, Reid Crowther attempted to introduce confidential 
information pertaining to Powell River's Westview waste water treatment plant to 
influence my town's RFP process. 

7. In mid-October 1998, I was visited by an employee of Reid Crowther, 
Mark Cronk, of its Yellowknife oflce. He made remarks to me which 1 
considered to be unprofessional and provocative. I set them out here to the best 
of my recollection. I emphasize that Mr, Cronk's visit, and his remarks, were 
unsolicited, 

8. Mr. Cronk entered my office, closed the door, and said words to the effect 
"We have ' to 'talk about something", explaining that "Hill, Murray was having 
problems with its Powell River plant". At this point, I advised Mr. Cronk that I had 
previously visited the Westview waste water treatment plant. 

9. Mr. Cronk's comments ' continued, indicating or implying serious 
engineering and contractual problems with the Westview treatment plant, I 
interpreted his remarks to be more than casual, being directed to further Reid 
Crowther's work and competitive prospects In Iqaluit. 

I O .  Considering such remarks . to be inappropriate and possibly 
unprofessional, I advised Mr. Cronk of my discomfort. He also related to me that 
his firm had been retained to review or "look at" performance of the Westview 
plant built by Hill, Murray. 

11, 

12. 
since that occasion, possibly given my cautioning of Mr. Cronk. 

These statements were made within hearing distance of my assistant. . 

I have not heard .similar remarks from any employee of Reid Crowther 

. .  . .  . . . . .  . .  
. .  c' . , . -  , 

. . .  
. .  

. .  : . 

e . .  

. .  

. .  
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13. These remarks have caused me concern, in part for their possible 
slanderous content and the continuing disolosure of what is or appears to be 
confidential municipal and business information as well as the fact that 1 may be 
required in future to deal with both Reid Crowther and Hill, Murray for competitive 
bids in the Town of Iqaluit. 

. 

virtue of theCanada Evldence Act. 

DECLARED before me at the Town ) 
of Iqaluit, in t h g  rthwest Territoiies, ' ) 
Canada, this day of January ) 

AND I make this solemn declaration, conscientiously believing it to be true 
and knowing that it is of the same force and effect as if made under oath and by 

1999. 

. .  

D E ~ I S  BEDARD 

. .  . . . .. 

. .  . .  . . .  
. _  . . .  , 

. .  
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OFFICE OF THE 
MUNICIPAL CLERK 

November 18,1998 

Mr. Rob Murray 
Hill Murray & Associates Inc. 
Suite 202 
780 Tolmie Avenue 
Victoria, B. C. 
V8X 1W4 

Dear Rob: 

MUNICIPAL HALL 
6910 DUNCAN STREET 
POWELL RIVER, 6. C. 
V8A 1V4 
TELEPHONE (604) 485-6291 
FAX (604) 485-2913 

Please find enclosed a final copy of the Westview Water Reclamation Plant Stage 1 - 
Contract and Completion Review, prepared by Reid Crowther for the District. This 
report was received on November 18,1998. 

Yours truly 

c2fl+d 
Isabel1 Hadford 
Municipal ClerkRersonnel Officer 

1H:dh 

Enclosure 
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WESTVIEW WATER 
RECLAMATION PLANT 

COMPLETION REVIEW 
FINAL REPORT 

STAGE 1 - CONTRACT AND 

Prepared for: 

The Corporation of the District of Poweli Ever 
Municipal Ea11 

6910 Duncan Street 
Powell River, BC 

VSA 1V4 

Prepared by: 

Reid Crowther & Partners Ltd. 
Consulting Engineering Worldwide 

300 - 4170 Still Creek Drive 
Burnaby, BC 

V5C 6C6 

Phone: (604) 298-6181 
Fax: (604) 294-8597 

October 31,1998 

Project No. 3292906 



November 17, 1998 

The Corporation of the District of Pov 
Municipal Hall 
69 10 Duncan Street 
Powell River, BC 
V8A 1V4 

Refer lo File: 32929-06 
\\RWLV~l\VOLI\Z~9O~A~lO~~~ 

ell River 

Attention: MI. Gino Francescutti, A.Sc.T. 
Development Services Manager 

Dear Gino: 

Re: Westview Water Reclamation Plant 
Stage 1 Contract and Completion Review 
Final Report Submission 

Please find attached four copies of our Final Report for Stage 1 of the above project. The report 
is an update of the Draft Report submitted on October 19, 1998, and presented to Council on 
October 20, 1998. 

The Final Report details the status of the project as of October 16, 1998, and lists several 
deficiencies that need to be addressed by the Contractor prior to Final Completion. Since issuing 
the Draft Report, we have been involved in the following activities: 

1. Met with the Contractor in the District offices on October 20, 1998. 
2. Responded in writing to a letter from Michael Holmes of Jones Emery Hargreves Swan & 

Hall dated October 26, 1998, to Michael Quattrocchi of Lidstone Young & Anderson 
regarding the above project. 

3. Reviewed the comments on our Draft Report by the Contractor in a letter dated November 6, 
1998. 

4. Attended a meeting at the District offices with the Contractor on November 10, 1998 to 
discuss their proposed completion schedule for correcting the deficiencies noted. 

5. Met with the Contractor in their offices on November 16, 1998 to provide input into their plan 
for correcting the deficiencies noted. 

Reid crowther & Partners Ltd 
suite m, 4170 Still Creek Drive, Burnaby, British Columbia V5C 6C6 Phone: (604) 2986181 Fax (604) 294-8597 vvww.reid-crowther.com 

http://vvww.reid-crowther.com


Mr. Gin0 Francescutti, A.Sc.T. 
Development Services Manager 
November 17,1998 
Page 2 

It should be noted that since October 16, 1998, progress has been made correcting some of the 
deficiencies and areas of concern listed in our Draft Report. The following table summarizes, to 
the best of our knowledge, areas where significant progress has been made by the Contractor to 
date: 

Plant had not proven capable of 
reliably meeting contractual 
design flows while remaining 
within normal operating 
parameters 

Muent  auger screens do not 
appear to function as intended; 
they do not remove sufficient 
screenings quantities. 

The grit removal system does not 
appear to function as intended; 
grit quantities removed from the 
wastewater are substantially less 
than would be anticipated 

The membrane system has not 
satisfactorily demonstrated the 
ability to treat the flows 
stipulated in the Contract 

Sludge quantities generated are 
expected to be substantially 
greater than indicated in the 
design information provided. 

. . . .  

Significant progress has been 
made in this regard. A flow 
equalization basin has been 
commissioned. 

Screw auger mechanism has been 
modified to improve 
transportation of screenings. 
Other modifications to the 
equipment are planned. 

Contractor to provide details of 
proposed modifications to system 
and revised operating procedures 
for review by District. 

A rigorous membrane cleaning 
schedule has been implemented 
and additional membrane 
cassettes have been provided. 
System now appears to be 
capable of exceeding average 
design flows, but has not been 
proven capable of meeting peak 
flows for sustained periods. 

Contractor and plant operators to 
monitor sludge wastage rates. 

Performance testing to be carried 
out during 30 day monitoring 
period. 

Screenings removal efficienq 
and hydraulic capacity testing tc 
be carried out during 30 day  
monitoring period. 

Issue remains unresolved. 

Performance testing to be carried 
out during 30 day monitoring 
period 

Sludge quantities and operation 
of sludge press to be evaluated 
during 30 day testing period. 



Mr. Gino Francescutti, A.Sc.T. 
Development Services Manager 
November 17,1998 
Page 3 

Odour control biofilters are toc 
small and are unlikely tc 
effectively. control odours fron 
the headworks area and sludgc 
press room. 

Disinfection not provided foi 
bypass flows. 

No containment is provided fox 
sodium hypochlorite storage 
containers in the main process 
building, as required by WCB 
regulations. 

No emergency eyewashfshower, 
with a 20 minute supply of 
tempered water, is provided at 
the sodium hypochlorite storage 
wea, as required by WCB 
regulations . 
No gas detection sytem has been 
nstalled in either the headworks 
3r the membrane treatment area, 
is required by NFPA 820. 

Electrical components do not 
tppear to satisfy exposure 
quirements for a Class 1 
Iivision 1, or Class 1, Division 2 
irea classification, as required by 
VFPA 820 and the Canadian 
2lectrical Code. 

iecord drawings have not been 
iubmitted. 

Contractor has made a mino1 
modification buy adding 150 mm 
layer of activated carbon 
underneath biofilter media. 

MOELP to issue amended permit 
which requires disinfection of 
tertiary treated flows only. 

Contractor to provide spill 
containment vessels. 

Contractor to provide required 
facility. 

Contractor to provide required 
gas detection equipment. 

Contractor to provide plan of 
remedial action. 

Contractor to provide all 
required record and as-built 
drawings. 

Issue remains unresolved. 

Issue has been resolved, subject 
to receipt of amended permit. 

Issue resolved, subject to District 
approval. 

Issue resolved, subject to District 
approval. 

Issue resolved, subject to District 
approval. 

Issue remains unresolved. 

Issue resolved, subject to District 
approval of drawings provided. 
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c Mr. Gin0 Francescutti, A.Sc.T. 
Development Services Manager 
November 17, 1998 
Page 4 

Operating manuals, maintenancc 
manuals, andor operation & 
maintenance manuals have no1 
been submitted for review bj 
District. 

Substantial changes and 
modifications have been made 
without record of the Distrid 
approving the change or 
modification. 

Seismic bracing in main process 
building appears minimal. 

Ventilation rates in the 
jeadworks area may not be 
sufficient as evidenced by the 
mndensation that occurs when 
he doors are closed. 

The control system may not 
ncorporate sufficient equipment 
xotection as evidenced by the 
iperation of one of the new 100 
ip blowers at well below the 
nanuhcturer’s published flow 
‘ate., i.e. under surge conditions. 

. . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 

Several manuals for individual 
pieces of equipment have been 
provided and are in use at the 
plant. Contractor to provide 
complete set of manuals for 
review by the District. 

Contractor has submitted 
technical information on 
replacement screw augers. 
Contractor has submitted letter 
from Zenon explaining change in 
bioreactor contiguration. 

Contractor has provided letters of 
assurance by the engineers 
responsible for supplying the 
precast panels and roof cross- 
bracing. 

Contractor has agreed to evaluate 
ways of increasing ventilation 
rates in headworks and sludge 
press room to 12 air changes per 
hour. 

No remedial action has been 
proposed. 

Issue resolved, subject to Distrid 
approval of manuals provided. 

Contractor to provide 
justification for all substantial 
changes made to plant design, 
and all replacement equipment 
provided. 

Reid Crowther has recommended 
to the District that a review of all 
structures and cranes be camed 
out by an independent 
professional engineer prior to 
iinal completion. 

Issue is resolved, subject to 
District approval. 

Equipment protection provided 
by control system to be evaluated 
during 30 day testing period. 



W. Gino Francescutti, A.Sc.T. 
Development Services Manager 
November 17,1998 
Page 5 

We confirm ~- that _ _  the _- deficiencies and __ areas - - of concern __ listed - in our report ___ are . both substantial _ _ _  and 
saious. However, we note that that the Contractor has made progress in correcting many of 
these deficiencies. Once again, we recommend that the Contractor be given every reasonable 
opportunity to address the remaining deficiencies prior to Final Completion. Meanwhile, we will 
endeavour to provide the District with the assistance it requires to veri@ that the plant is able to 
meet its contractual performance requirements, and that the Contractor rectifies all physical 
deficiencies in a timely manner. We remain committed to providing the District with the high 
%eve1 of service required to bring this project to a satisfactory completion. 

Should you have any questions regarding our report, please contact the undersigned or our MI-. 
M. Kim Fries, P.Eng., at any time. 

Sincerely, 

REID CROWTHER & PARTNERS LTD. 

Barry Rabinowitz, Ph.D., P.Eng. 
Senior Environmental Engineer 

cc M. Kim Fries, P.Eng., RCPL Winnipeg 
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SECTION 1.0 
INTRODUCTION 

The Westview Water Reclamation Plant was built under a DesignBuild contract between the 
District of Powell River and Hill, Murray & Associates (HMA) of Victoria, B.C. The plant is 
currently being commissioned and a Substantial Completion Certificate was issued by the District 
on July 13, 1998. As the plant was to be turned over to the District, it became apparent that the 
status of the project should be reviewed by an external engineer. .On September 25, 1998, the 
District commissioned Reid Crowther and Partners Ltd. (RCPL) to conduct a Contract and 
Completion Review of the plant. The plant was inspected by Reid Crowther on September 26, 
and again on October 13, 1998. The objective of the review was to provide the District with 
some assurance that the facility they are about to receive meets or exceeds their Contract with 
HMA. If there are deficiencies or problems with the new facility, these must be -identified and a 
plan of remedial action developed to ensure that the facility works as anticipated. Powell River 
staff themselves have developed two lists of deficiencies that they have requested be rectified 
prior to project completion. To the best of our knowledge, this report details several other 
deficiencies noted during the short duration of the study. Reid Crowther Partners Ltd. does not 
accept any liability for deficiencies not noted during the study. All deficiencies related 'co the new 
wastewater treatment facility remain the responsibility of the Contractor. 
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The District of Powell River has two wastewater treatment plants that were constructed in the 
1970s to serve the two major catchments - Townsite and Westview. A third aerated lagoon plant 
serves the Wildwood area of the community. The Townsite and Westview plants are both high- 
rate activated sludge facilities which have experienced several difficulties treating .the wastewater 
flow reliably .and consistently, especially during the wet winter months when extraneous flows 
increase substantially. Another treatment problem was related to the handling of waste sludge 
from these facilities. The waste secondary sludge is placed in aerobic digesters at both plants and 
when stabilized, is discharged through the plant outfall together with plant effluent. This practice 
has been prohibited at other B.C. plants over the last few years and it was expected that the 
provincial environmental authorities would proscribe this practice in the future. A third treatment 
issue is related to the fact that the effluent fiom the plants is not disinfected prior to discharge. It 
is believed that the discharge of this waste stream has added to the faecal colifonn counts in- 
nearshore waters in the area and likely has contributed to shell fish hatvesting prohibitions over 
the last few years. 

In addition to these treatment problems, the Westview plant generated odours during the warmer 
summer months that became a source of complaints from nearby residences and c o m m e r d  
enterprises. To address these issues, Powell River considered various wastewater treatment 
options. A Predesign Report in the late 1980’s by Dayton and Knight suggested consolidating 
treatment at the Townsite location, providing primary treatment for the combined flow from the 
two catchments. In 1995, Powell River engaged Reid Crowther to develop this concept further, 
considering the Provincial Government’s anticipated secondary treatment requirements. In a 
report submitted in 1996, Reid Crowther recommended the construction of a consolidated 
secondary treatment plant at the Townsite location, with effluent disinfection prior to discharge. 
The Westview plant was to be abandoned and replaced with a pump station and forcemain to 
convey wastewater to the Townsite plant. 

The cost associated with this scheme exceeded the community’s spending capacity and the project 
stalled for a time. During this period, various alternatives and staging scenarios were considered 
which might reduce initial costs and the aesthetic impact of the plant on the community. 
Ultimately, Powell River elected to proceed with the plant through the next phase of the work - 
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‘ Section 2.0 - Project Background 

Prior to Reid Crowther completing the Functional Design, the community elected to accept an 
unsolicited proposal from Hill, Murray & Associates to construct a plant at the location of the 
existing Westview plant. Reid Crowther’s involvement in the project was terminated at that 
point. In September, 1997, Hill-Murray entered into a ‘Design-Build’ contract to provide Powell 
Riyelxitbm operating wastewater treatment plant based on certain perfomlance warrantees and 
minimum equipment and quality assurances. 

That plant is now nearing completion. On July 13, 1998, the Contractor applied for and was 
granted Substantial Completion. Since that time, they have been involved in commissioning the 
facility. In the near hture, the Contractor intends to achieve Final Completion. 



SECTION 3,O 
DESIGN FLOWS 

3.1 AVERAGE ANNUAL FLOW AND AVERAGE DRY WEATHER FLOW . 

The average annual flow (AAF) is the amount of flow expected through a calendar year. 
The average dry weather flow (ADW) only accounts for those days when rainfall induced 
extraneous flows do not occur. The Reid Crowther Preliminary Design Report 
(September, 1996) predicted an ADWF of 2,820 m3/d and an AAF of 3,750 m3/d for the 
Westview catchment. The contract between €€MA and the District was based on an AAF 
of 3,524 m3/d (931,000 US gpd). No reason for this discrepancy has been cited in the 
documentation provided to Reid Crowther. 

3.2 MAXIMUM DAILY FLOW 

The design Maximum Daily Flow (MDF) for the Westview catchment was identified in the 
1996 Reid Crowther Preliminary Design Report as 13,065 m3/d. This concurs with the 
new pennit for the plant issued by the British Columbia Ministry of Environment, Lands 
and Parks (MOELP) on October 6, 1998. This permit states that the maxinluin daily 
discharge will be 13,640 m3/d. Reid Crowther’s Preliminary Design Report predicted a 
Peak Wet Weather Flow (PWWF), which is the expected peak flow in any one hour, to be 
25,990 m3/d, or 1,080 m3/h (4,770 gpm). For permit applications, the maximum daily 
flows are normally listed. Therefore, new Permit reflects the previously predicted 
maximum daily flows to the plant. However, all elements of the plant must have sufficient 
hydraulic capacity to handle the PWWF. 

3.3 SECONDARY TREATMENT FLOW 

There is some uncertainty regarding the required amount of flow through secondary 
treatment. In Schedule E - Performance Specifications of the Execution Version of the 
Contract, HMA proposed an average annual flow of 931,000 US gallons per day (3,524 
m3/d). They indicated that this flow was subject to a peaking factor of 2.0, resulting in a 
peak treated flow of 7,056 m3/d. The MOELP Permit (PE00073) indicates the maximum 
flow expected to be treated through secondary treatment is 4,600 m3/d. District st& have 
indicated that the secondary treated flow listed in the MOELP permit resulted from 
discussions between HMA and MOELP. Reid Crowther have received no documentation 
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' Section 3.0 - Design Flows 

outlining the rationale for the relatively low maximum day flow through secondary 
treatment (4,600 m3/d, or 1.21*AAF) noted in the permit, when compared with the flow 
noted in the Contract. Nonetheless, HMA has a contractual obligation to  provide a plant 
capable of treating 7,048 m3/d (1,862,000 US gpd) through secondary treatment. 

Higher secondary treatment flows are mentioned in the Zenon proposal to HMA, dated 
August 29, 1997, and included in the HMA Preliminary Design Package. The Process 
Warranty included in the Zenon submission states that their system is capable of treating 
and average flow of-3,785 m3/d (1.0 M US gpd), and a peak flow of 7,570 m3/d (2.0 M 
US gpm) with 16 membrane cassettes (128 ZW-500 membrane modules). The Process 
Description included in the Zenon submission states that the peak flow should not be 
sustained for more than 12 hours in a 24 hour period. 

- ___ - - _ ~ _ - _ -  - __ 

3.4 FLOW MONITORING 

One issue related to the design flows is the reliability of plant flow monitoring. The 
approach conditions to the secondary treatment flow measuring flume are poor, which will 
produce inaccurate results. Turbulence was observed in the region where the water level is 
monitored by an ultrasonic level sensor. Flow volumes should be reconciled to  ensure that 
the flow entering the plant equates reasonably with the flow leaviilg the plant. 

Another factor which confounds the flow monitoring is the internal recycle and flushing 
flows in the plant. For example, influent screen washing adds 60 t o  120 m3/d to the 
influent, which is measured in either the secondary treatment or bypass flumes. Bypass 
screen washing adds approximately 275 m3/d to the bypass flow. 

Membrane backwash flows are included in the treated flow measurements taken from the 
magnetic flow meters mounted on the discharge of the permeate pumps. Readings taken 
on October 13, 1998 indicate that the backwash flow may be between 10 and 20% of the 
flow through secondary treatment. Thus, treated flow measurements taken &om these 
flow meters significantly overstate the amount of flow actually treated in the secondary 
treatment process. 
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Primary Bypass 8,600 m3/d 

Blended Flow 13,000 m3/d 

SECTION 4.0 
EFFLUENT REQUIREMENTS 

lo6 cfU/lOO mL 8.6*1013 cfi 

8.6* 1013 c h  6.6*105 cfbllO0 mL 

Schedule E - Performance Specifications of the.Execution Version of the Contract with HMA 
clearly states that the plant will provide treatment (BOD < 10 m a ;  TSS 10 mgL; and faecal 
coliform < 25 MP"100 mL) for a flows less than 931,000 US gallons per day(3,524 m3/d) with 
a 2 X peaking factor. Flows greater than this value are to receive primary treatment and no 
disinfection. The Discharge Permit (PE00073) specifies this effluent quality, but only for flows 
less than 4,600 m3/d. For periods when daily flows exceed 4,600 m3/d, the Permit requires the 
blended effluent to have BOD and TSS concentrations below 45 mg/L. Schedule E of the 
contract states that "the treated effluent from the Westview Facility after completion of the 
Upgrade must in all respects meet applicable criteria set out in the DraJs Discharge Criteria for 
wastewater treatment fucilities as they apply to tertiary wastewater treatment facilities, issued by 
the MOE and dated 5, 1996 and any replacement or amendwent thereto ". 

Regarding disinfection, the wording of the MOELP-Permit suggests that all flows be disinfected 
prior to discharge. The Contract does not conform to this requirement, clearly stating that only 
flows treated to a tertiary standard will be disidected. It should be noted that, as $he bypass is 
not disinfected, as soon as any by-pass takes place it renders disinfectioir of the treated flow to be 
immaterial. The following example, based on the approximate maximum day flows and maximum 
values listed in the Permit for flow to secondary treatment and disinfection (assumed secondary 
effluent faecal coliform density of 10 cfu/lOO mL) illustrates the resulting high faecal coliforni 
density in the blended flow when the primary bypass (assumed faecal coliform density of lo6 
cfX00 mL) is not disinfected: 

10 cfil/lOO mc 

It is our understanding that both the Permit and the 1996 Draft Discharge Criteria require that the 
entire effluent stream (i.e. tertiary effluent plus bypass) require disinfection. In addition, 
Appendix 1 to Schedule 3 of the 1996 Draft Discharge Criteria states that discharges to shellfish 
bearing waters are required to have faecal coliform densities below 14/100 mL. 
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SECTION 5.0 
CONTRACT REVIEW 

This section of the report provides an overview to the status of the contractual issues of 
this project. The source documentation used for tlis review is the Execution Version of 
the Design Build Contract between the District of Powell fiver and Hill, Murray and 
Associates for the “Design and Construction of an Upgrade to the Westview Wastewater 
Treatment Plant’’ dated September 12, 1997. This document was based on the Agreement 

I Contents between the two parties to the contract dated September 12, 1997. The Table oc 
for the Contract is as follows: 

General Conditions 

Schedule A - Insurance Conditions 
Schedule B - Contractor’s Form of Performance Bond 

Zenon’s Form of Performance Bond 
Schedule C - Contractor’s Form of Labour and Materials Payment Bond 

Zenon’s Form of Contract Maintenance Bond 
Schedule D - Contractor’s Proposal 
Schedule E - Performance Specifications 
Schedule F - Construction Schedule 
Schedule G - Determination of Substantial Completion and Completion 
Schedule H - General Description of Upgrade and Other Mztters 
Schedule I - Owner’s Work 
Schedule J - Payment Schedule 

5.2 CERTIFICATE OF SUBSTANTIAL COMPLETION 

A Certificate of Substantial Completion was received and was approved by the District, 
effective on July 13, 1998. As a result of this approval, the District commenced release of 
the holdback monies under a phased approach agreed with the Contractor. 
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Based on the Project Status Review presented in Section 6 below, Reid Crowther 
considers that Substantial Completion, as defined by the Builder’s Lien Act, had not been 
achieved by the end of September, 1998, and therefore, this Certificate of Substantial 
Completion was issued in error. 

The pertinent clauses in the Contract are the following: 
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Definitions and Interpretation , 

GC 1.1. (aj) “Substantial Completion” nieans substantial completion as 
determined in accordance with the Builder’s Lien Act by the Owner’s 
Representative in accordance with these GCs. 

Certificates and Payments 

GC20.3 me Owner’s Representative shall, not later than 10 Days after the 
receipt of an application from the Contractor for a certiJcate of Substantial 
Completion, make an inspection and assessment of the Work to Tperijl the validity 
of the application. The Owner’s Representative shall, not hter than 7 Days @er 
the inspection, notifi the Contractor of approval, or the reasons for discpproval, 
of t??e application, which the Contractor may dispute or instead remedy by 
correcting the work to which the payment relates. 

GC20.4 Immediately following the issuance of the certificate of Substantial 
Completion, the Owner ’s Representative shall issue a certificate for payment of 
holdback monies, but the holdback monies shall only become due and payable on 
the Day following the expiration of the statatory period under the Builders ’ Lien 
Act. 

Warranties 

GC28.3 Issuance of the Certificates of Substantial Completion and of 
Completion, and final payment to the Contractor, do not relieve the Contractor 
fvoni his responsibility under this GC. 
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A definition of Substantial Completion is documented as Schedule G - 
Determination of Substantial Completion and Completion of the Contract which 
states: 

Substantial conipletion of the Work is reached on the date on which the 
Contractor ’s Representative issues a certijkate of Substantial completion to the 
Owner, which the Contractor’s Representative shall do CIS of the date on which the 
Contractor ‘s Representative has determined the Work has reached Substantial 
completion determined in accordance with the Builder’s Lien Act.. 

However, as defined in Clause GCl.1 (aj), Substantial Completion shall be as determined 
in the Builder’s Lien Act which states the following: 

(2) For the purposes of this Act, a head contrmt, contract or subcontract is substantially 
performed if the work to be done un&r that contract is capable cf completion or 
correction at a cost of not more than: 

(a) 3% of theJirst $500 000 of the contractprice, 

(b) 2% of the next $500 000 of the contraciprice, and 

(c) I% of the balance of the contract price 

(3) For the purposes of this Act, an inprovement is completed if the improvement or a 
substantial part of it is rea@ for use of is being used for the purpose intended 

The definition of Substantial Completion in the Contract and that in the Builder’s Lien Act 
are contradictory. Reid Crowther asserts that the Builder’s Lien Act should govern where 
a codict  or inconsistency is identified. Based on the definition in the Builder’s Lien Act, 
the work would be substantially complete if the contract is capable of completion or 
correction at a cost of approximately $78,000 on the $6.4 M contract value, and the 
improvement is ready for use or is being used for the purpose intended. Based on Reid 
Crowther’s visits to the wastewater treatment plant site on September 25, 1998 and on 
October 13, 1998, neither of these conditions had been met. For example, the membrane 
system did not treat the design flows so the intended purpose is not being satisfied. 
Further, the sludge handling system has not yet been commissioned and so has not been 
demonstrated to hlfill its intended purpose. 
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5.3 

5.4 

The proposal for the membrane system provided by Zenon Municipal Systems to HMA, 
and included in the Preliminary Design Package (Proposal #160-97 Revision 1, August 29, 
1997) also contains a contradictory definition of Substantial Completion as follows: 

Substantial Completion is defined as the date when the equipment 
supplied first meets the required treatment quality and quantities as 
defined iii accordance with Performume Wurranties. 

To the best of Reid Crowther’s knowledge, as of October 16, 1998, the membrane system 
had’not been able to achieve the design flows for any period in excess of four days without 
exceeding the maximum allowable trans membrane pressure (TMP) of 7 psi. Reid 
Crowther would not accept this performance as sufficient to prove compliance with the _. 

design requirements. 

OWNER’S REPRESENTATIVE 

The Contract allows for a designated Owner’s Representative. Commonly on a Desi@.- 
Build contract of this nature, an independent, Professional Engineer is assigned this task. 
In this instance, the District elected to appoint Mr. Jim Greenwood P.Eng., of the District 
of Powell River, as the Owner’s representative. 

QUALITY CONTROL PLANS 

As identified in GC33, the Contractor is solely responsible for the quality of the work and 
shall implement a Quality Control Plan for the performance of the work. This plan 
includes the appointment of independent professionals who shall report to the Owner’s 
Representative. 

A Quality Control and Inspection of Work Plan, dated January 27, 1998, was submitted 
by HMA to the District in accordance with GC33 of the Contract. The total plan is less 
than three pages long and contain less than two pages of text. It is Reid Crowther’s 
opinion that the Quality Control Plan is inadequate for a project of this cost and 
compIexity, and lacks many of the basic elements normally included in Quality Control 
Plan. For example, the Plan does not include the following elements incorporated into 
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Quality Control Plans for wastewater treatment plant upgrading projects recently carried 
out by Reid Crowther for the Greater Vancouver Regional District: 

1. 

2. 

Name of the Quality Control Manger, his responsibilities, duties and authority. 

Organization chart showing the project staffing, clear lines of authority, and 
responsibilities, and assigned alternates in times of staff absence. 

- __ ~~~ --_- ____ - -  _ _  ~ 

3.  

4. 

5. 

6.  

7. 

8. 

9. 

Procedures for peer review of design. 

A list of standards and guidelines used for the design of the facility. 

Procedure for coordinating specified and proposed -testing and inspection activities 
during the construction period. 

Responsibilities and procedures for assuring requirements arising from regulatory 
agencies, codes, and reference standards are met. 

Procedures on how submittals from manufacturers, suppliers, contractors and 
other parties will be reviewed for compliance with the contract documents prior to 
submission to the Owner. 

Procedures to be used to identify and report deficiencies and corrective actions. 

Testing procedures for verifying that the completed project meets the requirements 
of the Contract. 

5.5 RECORD DRAWINGS 

GC 5 Design Preparation of the Contract lays out the procedure and form for design 
drawing submittal, review, correction and modification, and final submission. GC3 5 
Drawings of the Contract states: 

35.1 Before issuance of the Certificate of Completion, the Contractor shall provide the 
Owner with the following: 

(a> 2 complete sets of Drawings and Specijkations, showing the as-built Work; 

@> I set of disks with the as built Drawings on them; 
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Reid Crowther has reviewed the drawings submitted to the District for the plant. These 
include the structural and some piping drawings, all noted to be “Issued for Construction” 
or “Issued for Reference”. No “As Constructed” drawings had been received as of 
October 16, 1998. In addition, those drawings that have been received by the District do 
not detail any of the electrical, plumbing, ventilation and minor piping details. 

As per the’ Contract, an entire set of drawings will be required prior to  accepting that the 
facility is complete. 

5.6 OPERATING MANUALS 

GC35 Drawings, of the Contract, states: 

35.1 Before ismunce of the Certi@ute of Completion, the Contractor shall prov@e the 
Owner with the following: 

c) 3 complete sets of maintenance manuals for all equipment comprised in the Work 

As of October 16, 1998, the District had not received any operating manuals for the’plant 
for review. It is believed that some of the necessary documentation has been prepared, tis 

it is being used for start-up and commissioning of plant processes. Formal submittai, 
review, correction and modification, End final submission is required prior to Final 
Completion. 

5.7 PERFORMANCE BONDS 

GC27 Bonds and Insurance require that the Contractor deliver to the Owner executed 
performance bonds and labour and materials payment bonds with a cumulative value of 
$4,710,000. Schedules B and C of the Contract list two bonds in the name of Hill, 
Murray and Associates, and two bonds in the name of Zenon Environmental Inc. with a 
total value of $4,878,057.54. 

Should the District of Powell River have concerns resulting from performance of the work 
in respect to defects or deficiencies, then at some point, if not satisfied, they may want to 
invoke the Performance Bonds by placing the bonding companies on notice. This should 
by at the discretion of the District after consultation with their legal council. 

5 - 6  



SECTION 6.0 
PLANT STATUS REVIEW 

__ __I__ _I-_ __ - - _ - _  
6.1 HEADWORKS 

6.1.1 Auger Screens 

The headworks are equipped with two screw auger screens (one with 3 mm openings and 
the second with 5 mm openings), and two manually raked bypass screens with 6 mm and 
12 mm openings in a single bypass channel. The screw auger screens are ML Engineering 
Screw Screens manufactured by Pro Aqua Engineering of Toronto, Ont. We have noted 
the following issues related to these screens: . 

. 

1. 

2. 

3.. 

4. 

5 .  

The proposed screen presented in the HMA Preliminary Design Package was a . 

Rotomat mcrostrainer manufactured by Lakeside Equipment Corporation. 
(However, the letter from the local Lakeside representative, Promag Enviro Systems 
Ltd., refers to the Ganges WWTP rather than the Westview WWTP). 

The 16" screens referred to in the Preliminary Design Package have a maxhnuni 
capacity of 750 US gpm (4,090 m3/d). Therefore, the capacity of two screens 
(1,500 US gpm, or 8,180 m3/d) is lower than the maximum daily flow to the plant 
(13,640 m3/d) and significantly lower than the estimated peak wet weather flow to 
the plant (24,000 to 26,000 m3/d). 

No technical information was provided on the hydraulic capacity of the screens 
installed. Further, we have not yet been provided with my documentation indicating 
the District's approval to change, or that the installed screens are considered to be 
an equal and approved substitute. 

The screens are not effectively transporting material to the compaction zone. We 
understand the Contractor is in the process of installing a central shaft to the screens 
to attempt to improve performance. 

The screens are not removing substantial volumes of screenings. For reference, 
Lakeside (the screen included in the Preliminary Design Package) claims that their 
equipment removes 96% of screenings from the wastewater flow. The actual 
volume of screenings in the flow is difficult to determine as it can vary significantly 
between systems depending on the screen opening, wastewater flow, characteristics 
of the collection system, type of screen used etc. The WEF Manual of Practice No. 8 
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identifies typical volumes of screenings -for various plants. Extrapolating from the 
graph presented in the manual, the volume of uncompacted screenings removed on a 
3 mm screen is expected to be approximately 0.1 m3 per 1,000 m3 of wastewater 
treated. When compacted, screenings volumes are halved, so one would expect 
about 0.05 m3 per 1,000 m3 of wastewater treated. The Westview screens appear to 
remove approximately 0.003 m3 per 1,000 m3 of wastewater treated, or less than 10 
percent of the anticipated quantity. 

- 

6 .  Visual inspection and the experience of the plant operators indicates that a 
significant fraction of the influent screenings escape capture and enter the 
downstream units. 

6.1.2 Grit Removal Channels 

The Contract required that grit removal be incorporated in the p!ant. The id& works are 
equipped with two grit removal channels. Each channel is equipped with six manually 
removed stainless steel grit co!lection troughs. We have noted the following issues related 
to these grit channels: 

1. 

2. 

3. 

Typical grit quantities generated from a wastewater treatment system are 
approximately 0.013 m3 per 1,000 m3 of wastewater treated, based an grit 
dewatering to about 80% solids content. The WEF Manual of Practice Nc. 3 lists 
the volume of grit expected in wastewater collected in a separate sewer system to be 
between 0.004 and 0.037 m3 per 1,000 m3 of wastewater treated. In mid-October, 
the grit channels had not been cleaned although operating for more than 60 days. At 
the rate of accumulation noted above, approximately 3.1 m3 of grit would be 
expected. . However, manual probing of the channels and visual inspection of the 
collection troughs did not suggest any significant grit accumulations. 

Removal of grit from the channeIs is a labour intensive operation. Jn addition, entry 
into the channels for the purposes of cleaning will require that the operators comply 
with “Confined Space Entry” regulations. 

If grit is not efficiently removed upstream of the main process, it will, over time, 
accumulate in the bioreactor. Eventually, this accumulation will need to be removed 
as it could damage the aeration system as the volume accumulates - it should not be 
allowed to build up to a depth of more than 300 mm in the first aerobic cell. Grit 
removal is a manual job involving digging the grit out of the bioreactor. 
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4. Little or no information on the design and operation of the grit removal channels has 
been provided in any submission to the District. 

6.1.3 By-Pass Screens 

All flows not directed to the bioreactor for secondary treatment pass through two Model 
RF60120 in-channel rotary drum screens with 37 micron apertures, manufactured by PRA 
Manufacturing Ltd. of Nanaimo, B.C. There is provision for the installation of a third 
screen. These screens have an in-to-out operation with regular high pressure potable 
water spray cleaning applied to the exterior of’the drum. Issues noted regarding these 
units include the following: 

1. 

2. 

3. 

4. 

5. 

6. 

According to the Specification Sheet provided in the Preliminary Design Package, 
the capacity of these screens when treating effluent with 40 mg/L of TSS (municipal 
effluent polishing) is 6,748 m3/d (1,235 US gpm). However, wastewater TSS 
concentrations in the bypass flows will vary between 50 and 2-00 mg/L. For this 
reason, the screen capacity at these higher TSS concentrations will be lower than the 
rated capacity of 1,238 US gprn. With two units in service, the byp- ass screens are 
unlikely to be able to treat the fiaction of the expected PWWF not directed to 
secondary treatment. 

Screen panels in one of the screens shows signs of ‘bulging’. The Contrsctor 
provided the District with a removable standpipe to artificidly raise the water 
elevation in the outlet channel and reduce the head across the screen. Submerging 
the screens causes backup within the headworks channel and could contribute to the 
perceived poor performance of the auger screens. 

Examples of broken screen panels caused by excessive pressure build-up on the 
screens were noted. 

At the time of the September 26 site visit, one of the screens had a bearing that was 
generating noise and warranted investigation and repair. 

The high pressure potable water spray cleaning system is fabricated predominantly 
from PVC pipe. Waterkammer occurring on shut-down and start-up has caused 
several line ruptures. 

The drum screen water spay has a flow rate of approximately 50 US gpm. If used 
50% of the time, the potable water consumption will be approximately 50,000 m3 
per year, which will incur significant ongoing costs to the District. 
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6.1.4 Oil and Grease Removal 

The headworks do not include oil and grease removal. All oil and grease passing through 
the auger screens either will flow directly to the bioreactor, or will be trapped on the 

~~ _ _ _ _ _  h p a s s  screens, from where it will be returned to the flow entering the bioreactor. We 
note that Point (2) of Schedule I - Owner’s Work of the Contract Document states that 
the District is responsible for “eliminating or intercepting grease ern the sanitary 
collection system so that it does not enter the Westview Facility”. The District mandates 
and enforces grease removal from commercial and institutional establishments through its 
sewer use bylaw. This practice is reasonable and consistent with wastewater practice 
elsewhere. Nonetheless, oil and grease is present in domestic wastewater and, normally, 
must be managed at the wastewater treatment facility. 

1 
i 
I 

I 
I 6.1.5 Bypass Flow Measurement 

Screened by-pass flow passes through a parshall flume before being blended with tertiary 
treated flow prior to marine discharge through the outfall. The liquid level in the inlet to 
the flume is measured and converted to a flow to provide a measure of the bypass flow. 
Issues related to this flume are as follows: 

1. Turbulent flow conditions exist where the flow enters the flume, despize BP, upstream 
flow stilling structure. As a result, the accuracy of the bypass flow measirement is 
questionable. 

6.2 BIOREACTOR 

6.2.1 Process Configuration I 
I 
I 
I 
I 

The design drawings submitted to the District indicate a pre-denitrification process 
configuration. The raw wastewater enters a comnion anoxic zone, from where it splits 
into two aerobic zones, each followed by a second aerobic cell equipped with filter 
membrane modules. Mixed liquor is continuously recycled from the third cell to the 
anoxic zone. In a pre-denitrification process, the bulk of BOD utilization and all of the 
nitrification (biological oxidation of the influent ammonia to nitratelnitrite) occur in the 
aerobic cells. Denitrification (biological reduction of the nitrate to nitrogen gas) takes 
place in the anoxic reactor, with the bacteria using the incoming wastewater as a carbon 
source. Issues related to the process configuration are as follows: 
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6.2.2 

1. 

2. 

3. 

The plant was built in a post-denitrification configuration, with the raw wastewater 
and the recycled mixed liquor being blended in a common aerobic cell at the head 
end of the process. Mixed liquor from the aerobic cell flows into an anoxic cell and 
then on to the aerobic cells having the filter membrane modules. We have received . 

no documentation discussing or indicating the District's approval of this -change 
from a pre-denitrification to a post-denitrification configuration. : 

Minor concerns with the post-denitrification configuration include reduced 
denitrification efficiency, lower process alkalinity, and higher oxygen requirements. 

A more serious concern is the use of the single common aerobic cell which receives 
all of the influent wastewater and feeds the north and south anoxic cells. All grit 
escaping the headworks will settle in this cell where it will accumulate and interfere 
with proper operation of the aeration system. It is difficult to remove this cell from 
service for maintenance while keeping the secondary treatment process in operation. 

Membranes 

Originally, the plant was equipped with 16 membrane cassettes. In September, 1998 
another four cassettes were added. In October, another two were provided t O  allow one 
pair to be regularly removed fiom service for recovery clewing. Each cassette consists of 
eight membrane modules, and each module has 500 ft2 of membrane surfiace area. Issues 
related to these membranes include the following: 

1. Schedule E - Performance Specifications of the Contract states the plant will treat 
flows less than 931,000 US gaVday (3,528 m3/d) with a peaking factor of 2X 
(1,862,000 US gpd, or 7,056 m3/d) to a tertiary level (BOD and TSS < 10 mg/L, 
faecd coliform, 25 MP"100 mL). The proposal from Zenon Municipal Systems 
dated August 29, 1998, and included in the Prelinlinary Design Package, for the 
supply of the ZenoGerdZeeWeed membranes confirm these design criteria with a 
small factor of safety. The design criteria listed in the Zenon proposal are as 
follows: 
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Instantaneous Peak 
Flcm-p -__-_ 
BOD 
TSS 
TN 
PH 
Toxicity 
Faecal Coliform 
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2,000,000 US gpd (7,570 m3/d) 

250 m g L  <10 mg/L 
250 m g L  4 0  mg/L 
40 mg/L 

_______________-___I-- __ - - ~ ---- . -. - -. - -- 

- 
6.0-9.0 
100% LCso 96 hour 
c2.2 100 mL 

1. Note: Peak flows should not be sustained for more than 12 hours in a 24 hour period 

2. The above design was based on the use of 128 ZW-5GO membrane modules housed 
in 16 membrane cassettes, i.e. 8 modules per cassette. The membrane design flux is 
15.6 US gaI/ft*/day at average day flow. On the basis of the Zenon proposal, the 
secondary treatment plant equipped with 16 membrane cassettes should be capable 
of treating a flow of 2.0 ‘IJS MGD (7,570 m3/d), or 1,390 US gpm, for up to 12 
hours without exceeding the maximum allowable trans membrane pressure (’? p i ) .  

3. The setpoint transmembrane pressures (TMPs) are 3.0 psi (Ioiv) and 5.0 psi (‘nigh). 
Extended operation above 5.0 psi apparently will shorten membrane life. District 
operators have noted that during start-up, the TMP exceeded 7.0 psi on several 
occasions. 

4. During the plant visit on October 13, 1998, the TMP was 3.5 to 3.7 psi and the 
system effluent flow 650 to 660 US gpm (936,000 US gpd to 950,400 US gpd) with 
all 20 membrane cassettes in operation. This flow includes the membrane backwash 
flow which appears to account for 10 to 20 percent of the measured amount. Thus, 
the membrane treatment portion of the plant was treating less than the contractual 
average capacity and significantly less than the peak flow through secondary 
treatment stipulated in the contract. Nonetheless, approximately 50 percent of the 
plant influent was bypassing secondary treatment. 

5. The membrane cleaning system includes backwashing of the membranes with a 
sodium hypochlorite solution. The WCB requires that an eyewash and shower (with 
20 minutes warm water storage) and spill containment facilities be provided. These 
safety provisions have not been included at the plant. 
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6.2.3 Process Sludge Age 

The design calculations provided in the Zenon Proposal, that was included in the 
Preliminary Design Package, are based on the plant being operated at a sludge age (SRT) 
in excess of 50 days. Our review of the caiculations was carried using a well recognized 
activated sludge process computer simulator (BioWin), developed by EnviroSim 
Associates of Oakville, Ontario. The model predicts that at the design flows and loads, 
and an MLSS concentration of 15,000 mg/L in the bioreactor, the maximum SRT at which 
the plant can be operated is approximately 30 days. This implies that the estimated waste 
sludge production at the plant may be significantly higher that the design value. However, 
at an SRT of 30 days, the plant will still maintain year round nitrification, thus satisfjring 
the requirement to produce a non-toxic effluent (assuming there is no bypass of primary 
effluent). During the October 13, 1998 visit to the plmt, we noted that the operators 
were adding approximately 12.5 kg NazCaC03 and 12.5 kg Na2HC03 per day to  the plant, 
presumably to raise the process pH and sustain nitrification. 

6.2.4 Aeration System 

Process air is provided to the aerobic and membrane zones of the bioreactor by three new 
100 hp Lamson centrihgal blowers, and two existing Hoffmari units. Dirring a i r  October 
13 site visit, three new blowers were operating; although O m  of the blowers w a s  mrJling 
at flows substantially below the stipulated minimum for the machines, i.e. ilnder surge 
conditions. This mode of operation is of concern as it leads to accelerated wear due to 
relatively high vibration. 

One of the blowers delivers air to the aerobic zone while the remaining air is delivered to 
the membrane zones where it agitates the liquid in the membrane area. 

In the aerobic zone, the air apparently is supplied to fine bubble diffusers. Dissolved 
oxygen concentrations were relatively high at greater than 2 mg/L in the aerobic zones 
indicating that the system had sufficient capacity under the operating conditions at the time 
to satisfy the oxygen demand. 

. .  
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6.3 

6.3.1 

6.4 

6.4.1 

DISINFECTION 

UV Disinfection System 

The Preliminary Design Package contains a proposal from Trojan Technologies Inc. dated 
September 5, 1997. The proposal is based on providing a Trojan UV3000B system with 
72 low pressure, low intensity W lamps, and a peak design flow rate of 3.0 US MGD. 
The system provided has 48 lamps. As of October 16, 1998, no documentation had been 
provided outlining the rationale for this change-in the design, nor had the necessaq 
approvals been granted by the District. 

During the October 13, 1998 site visit, it was noted that the UV intensity being displayed 
on the system control screen at a flow rate of approximately 3,540 m3/d (650 US gpm) 
was between 4.1 and 4.3 mW/cm2, which is considered to be low for a system that is 
required to meet a limit of 25 FC/100 mL. Subsequent communication fiom the UV 
system vendor (Trojan Technologies) indicated that the system was designed to provide a 
W dosage of 22,000 pws/cm2 at a peak flow rate of 1.86 US MGD: Initial monitoring 
data indicate that the system is capable of meeting the effluent limit of 25 FCA00 ml in the 
tertiary treatment flow stream. 

SOLIDS HANDLING STREAM 

At the time of the October 13, 1998 site visit, mixed liquor fiom the process was being 
wasted to an aerated sludge storage tank, but the sludge dewatering system had not been 
commissioned. However, the Contractor was planning to commission the sludge handling 
system “within a few days”. Once the system is put into operation, it will be’possibk to 
evaluate its pefformance. The following paragraphs provide a brief summary of the 
components. 

Sludge Holding Tank 

Mixed liquor, at a concentration between 1.5 and 2.0 percent, is pumped from the 
bioreactors to the sludge holding tank. In that tank, the waste sludge is aerated by a 
dedicated 10 hp blower through the an aeration system constructed of difisers saved 
fiom the existing plant, and thickened by withdrawing supernatant using dedicated 
membrane modules. 
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6.4.2 Rotary Press 

From the sludge holding tank, the thickened sludge is pumped to a flocculation tank from 
where it is conveyed by a progressive cavity pump to the rotary press. The press is a two 
channel, Model 1200 unit manufactured by Fournier. 

Sludge is conditioned by the addition of polymer and woodchips. Woodchips are added 
via a feed hopper and screw conveyor to the sludge storage tank. A diluted polymer 
solution also is added just prior to the sludge press. ’The polymer feed system was not 
reviewed during Reid Crowther’s two plant visits. No provision has been made for 
polymer storage in the sludge dewatering room. 

6.5 BUILDINGS 

During the September and October site visits, several areas of concern were identified 
regarding the plant buildings. Many of these have been noted in deficiencies lists prepared 
by the District and presented to the Contractor. Areas of concern noted by Reid Crowther 
include: 

1. 

2. 

3. 

4. 

5.  

Lack of sufficient ventilation arid excessive condensation in the heallwcrks building. 

Several crane beams supported on top of doorways. 

Support bolts missing from the main crane beam in blower room. 

Visible deflection in the support beam of the cantilever crane in the main process 
building, and reports that this crane has failed on at least three occasions. 

The normal provisions for seismic restraint appear to be absent in the main process 
building. There was no cross bracing or shear walls. Possibly, the roof structure 
was designed as a diaphragm to allow the building to resist seismic forces. Major 
pieces of mechanical equipment, such as the aeration blowers, were not provided 
with seismic restraints. 

6.6 VENTILATION & ODOUR CONTROL 

In order to comply with the “Standard for Fire Protection in Wastewater Treatment and 
Collection Facilities” (NFPA 820), enclosed headworks and secondary treatment areas not 
proceeded by primary treatment must be ventilated at 12 air changehour in order to 
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obtain a Class 1, Division 2 rating. At ventilation rates lower that 12 air changedhour, 
these area receive a Class 1 Division 1 rating. In the latter case, all lighting, electric 
equipment, motors and starters, W A C  and operator’s equipment must be intrinsically 
safe, Le. explosion proof In addition, the areas must be equipped with combustible gas 
monitarmg -To-address safe~-conceHls,-combu~ible~ gas- -monitoring -is-generally 
augmented by sulphide and oxygen monitoring. 

Our experience indicates that minimal odour is generated at the secondary treatment stage 
of an activated sludge type of wastewater treatment plant. Most odours are generated at 
the headworks and sludge handling facilities. Issues related to the design of the ventilation 
and odour control systems for the headworks and sludge press rooms are as follows: 

__ 

1. The headworks building has a total enclosed volume of approximately 24,250 fi3. In 
order to provide 12 air changes/hour, the total blower capacity would have to be 
4,850 cfin. The two 2.0 hp blowers have been provided with an estimzted combiced 
capacity of 1,700 cfm at low speed, and 3,700 c h  at high speed. As the two 
blowers operating at high speed would only be capable of providing approximately 
approximately 9 air changedhour, the headworks building should receive 2 Class 1, 
Division 1 rating. 

2. The headworks room and sludge press room each have a dedicated 4’ by 4‘ by 1’ 
deep biofilter. Biofilters are normally designed with an empty bed retention time of 
60 seconds, and a minimum retention time of 45 seconds. When operated at low 
and high blower speeds, the East Biofilter has an empty bed retention time of 1.2 
seconds, and 0.6 seconds, respectively. The West Biofilter has an empty bed 
retention time of 1.1 seconds and 0.5 seconds, respectively, when operated at low 
and high speed. 

3. A paper on the design of biofilters presented in the Preliminary Design Package 
(Odor Control - Biofiltration by Tom Richard of Cornell Composting Science and 
Engineering) states that literature values for biofilter airflows are typically 0.015 to 
0.02 m / s  (3 to 4 cfm/ft2). Given that the enclosed volume of the headworks building 
is 24,250 ft3, and assuming a design airflow rate of 3 cfm/ft2, the total area of 
biofilter required to provide 12 air changes per hour is 1,600 fi2. The two biofilters 
provided have a total area total of 32 ft2 and are, therefore, severely undersized. 
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4. The Cornel1 Composting paper also states that: “BioJilter bed depths vpically range 
porn 1 to 1.5 meters deep, with shallower be& subject to short-circuiting of gas 
flow and deeper be& more difficult to keep uniformly moist.” The media depths of 
the two biofilters provided was approximately 0.3 m and the airflow rate excessively 
high.. On both the September 26 and October 13 siFvTts,eholeapproximateIy 
300 mm in diameter was observed in the biofilter media, indicating extreme short- 
circuiting and failure of the odour control system. 

- - -- _ _ _ _  _ _ _ _    hole hole ~ _ _ _ _  
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SECTION 7.0 
CONCLUSIONS AND RECOMMENDATIONS 

Reid Crowther has undertaken Stage 1 of the Contract and Completion Review of the Westview 
Water Reclamation Plant project, as outlined in our proposal to the District of Powell River dated 
September 22, 1998. This report summarizes our findings and provides what is essentially a 
snapshot of the project status as of October 16, 1998. It should be understood that, although 
Substantial Completion was granted by the District on July 13, 1998, significant work remains to 
be done prior to Final Completion. 

. 

' 

Reid Crowther, within the time frame permitted, has reviewed the available information rekited to 
the Westview plant to determine its status within the context of the Contract between the 
Contractor, Hill, Murray & Associates, and the Owner, the District of Powel! River. 

The Stage 1 Contract and Completion Review has led to the following conclusions: 

1. The effluent from the Zenon membrane treatment portion of the piant is of excellent quality 
and appears to surpass the permit and contractual requirements for BOD, TSS and fzacal 
coliforms. 

2. To October 16, 1998, Reid Crowther has identified rlumeious deficiencies ;J: the facility. To 
gain an appreciation of the priority allocated to these deficiencies, we have arranged them in 
three categories of DesigdPerformance, Regulatory/Code and Contractual Obligations. A 
summary of noted deficiencies is provided in the following: 

Desigflerformance Deficiencies 

1. 

.. 
11. 

iii. 

iv. 

vi. 

,4s of October 16, 1998, the plant had not proven capable of reliahiy trczting the 
contractual design flows while remaining within normal operating paramezers. 
The influent auger screens do not appear to fbnction as intended; they do not remove 
sufficient screenings quantities. 
The grit removal system does not appear to function as intended; grit quantities removed 
fiom the wastewater are substantially less than would be anticipated. 
The membrane treatment system has not satisfactorily demonstrated the ability to treat 
the flows stipulated in the Contract. 
Sludge quantities generated are expected to be substantially greater than indicated in the 
design information provided. 
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vii. The odour control biofilters are too small, and are unlikely to effectively control odours 
from the headworks area and sludge press room. 

viii. Disinfection is not provided for bypass flows. 
ix. The 1.5 ton crane in the secondary treatment area, and the associated crane rail has 

failed on several occasions and must be repaired or replaced to ensure adequate safety 
and service. 

~ - ~~ 

RegulatowKode Deficiencies 

i. No spill containment is provided for the sodium hypochlorite storage containers in the 
main process building, as required by hazardous materials handling and WCB 
regulations. 
No emergency eyewashhhower, with a 20 minute supply of tempered water, is provided 
at the sodium hypochlorite storage area, as required by WCB regulations. 
No gas detection system has been installed in either the headworks area or the 
membrane treatment area, as required by " P A  820. 
Electrical components do not appear to satisfy exposure requirements for a Class 1, 
Division 1, or Class 1, Division 2 area classification, as required by " P A  820 arid the 
Canadian Electrical Code. 

Contractual Obligations Deficiencies 

i. 
ii. 

iii. 

ii. 

iii. 

iv. 

Record Drawings have not been submitted. 
Operating manuals, maintenance manuals, andor operation & maintenance manuals 
have not been submitted for review by the District. 
Substantial changes and modifications have been made without record of the District 
approving the change or modification. Examples include the change in auge- I screen 
manufacturer and the change of the bioreactor configuration. 

3. The above Deficiencies are in addition to those identified by District staff and separately 
communicated to the Contractor. 

4. In addition to the above deficiencies, Reid Crowther has the following concerns which, due to 
insufficient information, we are unable to investigate in fill at this time: 

i. Seismic bracing of the main process building structure appears minimal. An independent 
check of this aspect of the structural design should be conducted together with a check 
of the crane support structure. Seismic restraints have not been provided for major 
items of mechanical equipment, e.g. aeration blowers. 
Ventilation rates in the headworks area may not be sufficient as evidenced by the 
condensation that occurs when the room openings (doors) are closed. 

ii. 
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iii. The control system may not incorporate sufficient equipment protection as evidenced by 
the operation of one of the new 100 hp blowers at well below the manufacturer's 
published minimum flow rate, i.e. under surge conditions. 

The deficiencies arid possible deficiencies noted above are substantial and serious. The potential 
costs associated with their rectification are significant. 

As a result of the above findings, Reid Crowther recommends the following: 

1. 

2. 

3. 

4. 

5.  

The Contractor should be given every reasonable opportunity to rectify the deficiencies 
previously noted by the District and those noted in this report, as well as any other 
deficiencies that are identified in subsequent review. 

Until the defic.iencies are rectified to the satisfaction of the District, Final Completion should 
not be granted. 

The Contractor should be directed to establish a program, which when approved by the 
District, can be implemented to veri@ that the plant is able to meet its contractual 
performance requirements. Third party monitoring of performance should be an integral 
component of the verification program to provide an adequti?e level of quality assurance. 

The Contractor should be directed to establish a program, which when approved by the 
District, will be implemented to recti@ all physical deficiencies in 2 timely manner. Third 
party monitoring of performance should be an integral component of the program to provide 
an adequate level of quality assurance. 

Should the Contractor not expeditiously and conscientiously develop and implement the 
performance verification program and deficiency rectification program described above, the 
District of Powell River should, with the advice of their legal counsel, pursue their rights and 
remedies under the Contract. 

Due the substantial and serious nature of the deficiencies, the District should keep their legal 
counsel hlly apprised of the ongoing situation and, if legal counsel should suggest, advise other 
interested parties (bonding companies, etc.) of the potential for dispute. 
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Confidentiality 

I. 

This document is intended only for the person, persons or organization listed on the front cover. This 
document contains proprietary information that if released could damage the potential sales or reputations 
of Hill, Murray & Associates Inc., the Canadian Wastewater Corporation, its clients and its equipment 
suppliers. Any unauthorized repduction, transmission or release, in whole or in part, constitutes a 
copyright infringement and is subject to the appropriate remedies under the law. 
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Comments on Draft Report # I  Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, 1998 

INTRODUCTION 

Hill-Murray has reviewed the draft report referenced above, prepared by Reid Crowther & Partners Ltd., 
dated October 19, 1998. Hill-Murray has also reviewed the proposal submitted to the District by Reid 
Crowther dated September 22, 1998 and a letter submitted to the District by Reid Crowther dated October 
29, 1998. 

Hill-Munay’s first reaction to the draft completion review report was one of frustration since the report 
contains several mistakes, erroneous information, and flawed conclusions. The recommendations of the 
report are also potentially damaging to our company. Many of the points raised in the report stem from the 
review of preliminary design documents which do not form part of the contract documents. Further, many 
of the conclusions and recommendations in the draft report, based on this review of preliminary documents 
which have been superceded by more recent submissions, are not accurate. Hill-Murray feels that had Reid 
Crowther been given the correct documents and had they contacted Hill-Murray to discuss any of the areas 
covered in the report, their conclusions and recommendations would have been different. Reid Crowther 
states, in their October 29, 1998 letter, that the tight time-line given to them limited their ability to discuss 
the design with Hill-Murray. In fact, it was not discussed at all with Hill-Murray. They stated that they 
were attempting to elicit feedback on issues that they allege were serious, but did not contact Hill-Murray. 
Hill-Murray requested and was granted a meeting with Reid Crowther on October 20, 1998, the day after 
the draft report was written and the day before the daft report was released to Council. At that time, Reid 
Crowther refused to discuss the report with Hill-Murray. 

A draft report, based on an incomplete review was forwarded to Council before Hill-Murray had a chance 
to see it. Attached herein are documents that show that the District was in possession of the proper material 
for Reid Crowther to review. Reid Crowther, despite their vast experience, have not done the comprehensive 
review that is indicated in their proposal and yet presented ‘draft’ conclusions and recommendations to 
Council. Staff and Council have reacted out of fear and an abundance of caution, and have taken actions, 
including placing Hill-Murray on notice of default and putting Hill-Murray’s bonding company on demand. 

Worthy of mention is the fact that Reid Crowther have acted in a way which may indicate that they cannot 
act impartially. This is perhaps due to previous involvement with the Westview facility as well as their 
relationship to Hill-Murray as a competitor on this and many other projects in both BC and the North West 
Territories. The draft report evokes fear and concern, and is potentially damaging to Hill-Murray. Until the 
report is researched fully by Reid Crowther, circulated to Hill-Murray, ZENON, and the District of Powell 
River, and then revised and submitted to the District in its final corrected form, it should be treated as a drafr 
and not released to anyone due to inaccurate, potentially damaging statements. 

Reid Crowther should review their own ‘terms of reference’ with respect to this contract and completion 
review, and determine if they have completed a comprehensive review. Since Hill-Murray was not consulted 
at all by Reid Crowther during the review, and review documents were incomplete or simply not requested 
by Reid Crowther, Hill-Murray does not see how this report can be released. The timing and inaccuracy of 
this draft report and completion review have created significant interference to Hill-Murray in its completion 
of the project. 
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Comments on Draft Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, 1998 

Notwithstanding the above, there have been certain points brought forward in the Reid Crowther draft report 
that are valid. While Hill-Murray is fully capable of meeting its contract requirements without any 
modifications or additions, Hill-Murray - has considered all points - - - -  and ~ recommendations - ~ carefully and.-will 

-implement some of the recommendations in order to provide the District with a better end product. 

The ‘preliminary design’ documentation reviewed by Reid Crowther has been superceded by final design 
submittals. The preliminary design information does not define the contractual obligations of Hill-Murray. 
This appears to be the root of the problem. Record keeping, both on Hill-Murray’s and the District of Powell 
River’s part, could have been better. This can easily be cleared up by forwarding the proper, final equipment 
submittals (which have been received, reviewed, and approved by the District) to Reid Crowther. Hill- 
Murray has attached several transmittal forms which show that the District received and reviewed and 
approved all final equipment submittals (see Annex B). 

Annex B to this document contains copies of letters and notes between Hill-Murray, the MoELP, and the 
DOPR. Unfortunately, these were not given to Reid Crowther nor did Reid Crowther request them from 
Hill-Murray. 

Overall communications regarding this situation have been poor. Hill-Murray requested and was given a 
meeting with Reid Crowther before the release of the draft report. Hill-Murray asked if there were any major 
issues and was told by Reid Crowther that the report could not be discussed with Hill-Murray until after the 
report was released to Council. The draft report was sent directly to Council and Hill-Murray was put on 
notice of default without an opportunity to refute the findings of the report. 

The amended MoELP permit was received by the District, shown to Reid Crowther but not shown to Hill- 
M m y .  It was found, however, that the amended permit contained some simple errors which the Ministry 
has indicated that they will correct immediately. Lack of communication made a small issue appear to be 
serious. 

Reid Crowther cites several ‘standard manuals of practice’. They hold up Standard Manual of Practice #8 
in reference to screenings. They make reference to ‘typical’ grit quantities and a ‘well recognized’ activated 
sludge process computer simulator. They make reference to NFP 820 ‘standard for fire protection in 
wastewater treatment and collection facilities’. While these are interesting references, they do not define 
contractual obligations. This project has been designed, supervised, and certified as meeting all applicable 
codes by a team of registered professional engineers and architects who have submitted signed, sealed letters 
of assurance that all applicable codes and laws have been met. Hill-Murray will endeavour to incorporate 
any improvements suggested in the Reid Crowther review process, nonetheless, manuals of standard practice 
are not code, therefore, they do not define contractual commitments. Reid Crowther must focus on the 
simple performance criteria defined in the contract. Hill-Murray, as a designer-builder, must meet these 
criteria within all provincial and federal construction, electrical, and fire codes. The contract does not 
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Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19. I998 November 5 ,  1998 

require Hill-Murray to subscribe to any particular manuals of standard practice. The advanced technologies 
provided in the Westview upgrade are not standard technologies. The Hill-Murray approach is not the 
standard approach. 

REBUTTALS 

ection 3 of &ld Cro- 

It is suggested in the Reid Crowther letter of October 29, 1998 that the issue of design flows is a red herring. 
This is certainly not true. The Reid Crowther Preliminary Design Report (September 1996) was used (with 
the permission of the District) as a guideline in determining design flows, contract performance 
specifications, and permitted flows. The fact that actual daily flows both in dry weather and wet weather 
conditions at the Westview Plant exceed the flows predicted in the Reid Crowther report by 30% to 40%, 
is very significant. Hill-Murray acknowledges that performance of the ZENON system at the time of the 
site inspections by Reid Crowther was below specification and below the performance requirement of the 
contract. Full recovery, however, has been achieved by manual cleaning and soaking of the filter cassettes, 
removal of cassette shrouds, and modification to the auto-clean and baclcpulse software. Reid Crowther 
makes an important and valid observation that washwater for the drum screens and backpulse water for filter 
cassette cleaning can confuse the flow measurement issue. In dry weather, in the steady state, with the 
ZENON system operating at 100% capacity, the drumscreens are not used. Drumscreen washwater, 
therefore, does not contribute to the ‘flow measurement’ issue and does not represent any significant ongoing 
cost as the Reid Crowther report suggests. 

The intention of the performance criteria in the head contract is to provide the District with sufficient 
treatment capacity and some reserve capacity in the ZENON system to meet the requirements of Section 21 
of the draft discharge criteria, two times ADWF. To provide reserve capacity and safety margin, and to 
ensure operation for low TMP, the ZENON specification purchased was at a maximum capacity of 7575 
m3/day. Hill-Murray contracted with the District for 7053 m3/day, which in our professional opinion is the 
maximum recommended peak flow for the ZENON system. Hill-Murray, with the express knowledge and 
consent of the District, negotiated with the Ministry for a maximum sustained flow through the ZENON 
system of 4588 m3/day. This will reduce operating costs and extend the life of the membranes and the entire 
ZENON system. It does not in any way influence the performance criteria of the contract. In summary, Hill- 
Murray has worked to put the District in the best possible position by purchasing a system with 7575 m3/day 
capacity (peak flow), by committing to a performance specification of 7053 m3/day (peak flow) and by 
negotiating a steady state flow requirement of 4588 m3/day. This has provided reserve capacity for the 
district over the predicted AAF of 3950 m3/day and the actual observed dry weather flow of 5000 m3/day. 
The table below illustrates the rationale behind the various flow criteria and shows corresponding 
instantaneous flow rates which have been corrected for the consumption of treated water by auto washing 
and auto-backpulsing of membranes. 
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Flow 
(m3/d) 

7575 

7050 

5000 

4600 

ZENON SYSTEM FLOW PARAMETERS 

Description 

Manufacturers’ maximum capacity of treatment system. The 
manufacturer has indicated that this will not be sustainable without 
significant operator intervention (cleaning and soaking). This is not 
a contract requirement. Each side of the ZENON system will be 
capable (at maximum TMP) of 790 USGPM. 

Contracted maximum flow in the Design-Build contract between 
Hill-Murray and the District of Powell River. This is the specified 
peak flow capability and not the recommended operating point, 734 
USGPM is the actual water production rate required per side to 
meet the total net water production rate of 7050 m3/d (88% service 
factor). Continuous operation at this flow rate is not recommended 
as it will require higher TMP and more frequent cleaning and 
soaking of cassettes. Continuous operation at this flow rate will 
seldom, if ever, be required. 

This is the actual steady state dry weather flow which was observed 
during start-up, it is higher than the AAF predicted by Reid 
Crowther (3950 m3/d) and higher than the point at which use of the 
rotating drum screens is authorized by the amended permit (4588 
m3/d ). The membrane system has been operating at this point for 
many weeks. An increased fkequency of cassette rotation and 
soaking has been instituted to ensure that operating TMP remains 
low. It should be recognized that increased sludge production, man 
hours and electrical power consumption result from this higher than 
expected daily flow. In order to meet this flow, 521 USGPM per 
side is the steady state requirement. This does not account for daily 
diurnal peaks which, during dry weather must be treated by the 
ZENON system. It is for this reason that start-up has been 
prolonged and Hill-Murray has had to convert the West Aeration 
Basin to an equalization tank. Instantaneous diurnal peak flow not 
previously measured by Hill- Murray, the District, or Reid 
Crowther are in the order of 2000 USGPM. 

The point at which use of the rotating drumscreens is authorized by 
the amended permit. This is the maximum recommended operating 
point of membrane system. The steady state operating point during 
wet weather is 504 USGPM per side from the ZENON system. 

Instantaneous Flow 
per side of the 
ZENON system 

Corrected to Allow 
for All Auto Wash 

790 

52 1 

480 
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Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,  1998 

Wet W e d e r  Flow (Seem 3.2 0- 

The trash removal equipment is designed to treat the peak wet weather flow of approximately 26000 m3/day 
~~ (peak - hour). During peak wet weather events (statistically, the largest single onehourflow in a year), the 
flow to the ZENON system will be maximized to 7575 m3/day. This requires each drum screen to have a 
capacity of 92 13 m3/day. 

Trash Removal 26000 m’Id 

I 

I 

MBR 7575 m’ld 

Drum Screen #1 
9213 m3/d 

Drum Screen #2 
9213 m’ld 

Trash Removal 13065 m’/d 

I 
1 

I MBR 7050 m’ld 

Drum Screen # I  
3008 m’ld 

Trash Removal 4600 m’ld - 5000 m’ld 

Drum Screen li 
3008 m’ld 

MBR 4600 m’ld - 5000 m’ld 
including diarinal peaks 

No Flow to Drum Screens 

PEAK WET 
WEATHER 
EVENTS (not 
sustainable) 

Statistically, a 
one hour event 

MAXIMUM 
DAILY FLOW 
EVENTS 
(sustainable, but 
will require extra 
maintenance) 
Statistically, a one 
day event 

12 

OPERATING 
POINT (dry 
weather) 
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v Tr- !Sectran 3.3 of Rad Crowt 

The upgrade can meet all requirements of estimated PWWF, MDF, AAF, and the Ministry’s requirement 
of secondary treatment for two times ADWF. The upgrade will meet the permit requirements of BOD <I  0 
mg/L,, TSS < 10 m a  for flows less than 4600 m3/d and BOD < 45 mg/L, TSS < 45 mg/L for flows greater 
than 4600 m3/d. This is illustrated in our first operational report attached as Annex A. 

The accuracy of the main flow flume and drum screen discharge flume were checked with a portable flow 
measurement device (Q-Tracker). The results are included in Annex A. 

Trash washing does add up to 1.5% of the total flow. Performance checks must take this into account so that 
net flow is considered. 

Drumscreen wash water adds up to 275 m3/day to the flow treated by the MBR. Performance checks must 
take this into account. 

Membrane backwash flows are allowed for by derating membrane capacity by 12%. Performance checks 
must take this into account. 

4 of Beid CronrtherBepart) 

Contract 

Flows .s 7050 m3/day BOD I 10mg/L 
TSS I 10mgL 
Faxal Coliform I 25 MPN/100mL 

Primary treatment, no disinfection Flows 2 7050 m3/day 

Perrmt 

Flows 5 4600 m3/day BOD i 10 mg/L 
TSS I 1Omg/L 
W Disinfection * 

BOD I 45 mg/L 
TSS I 45 mg/L 
No Disinfection * 

Flows 2 4600 m3/day 

*The Current amended permit dated October 6, 1998, contains some errors which the Ministry 
acknowledges and indicates will be corrected within one to two week  by letter or amendment. 
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Westview Water Reclamation Facility 
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The amended permit # PE00073 issued by the MoELP to the District on October 6, 1998 
has not been reviewed by Hill-Murray. The values above are based on discussions between 
Hill-Murray and the MoELP, and on drafts of the amended permit. It appears that a 

-- discrqancy%xists W e e n  the drafts-of-the a m e n d e d p e m i t a n ~ e ~ l  amended permit 
dated October 6, 1998 - Hill-Murray will remedy this discrepancy. The MoELP does not 
expect the drum screen discharge to be disinfected. The MoELP will be issuing corrections 
to the permit document to reflect this. 

Note: 

~- _. 

Crow- 

Substantial completion was reached and approved by the Owners’ representative in mid-July 1998. 
Continuous operation of the plant, compliance during construction, and live changeover issues have caused 
fluctuations in performance. Software problems resulting in poor h c t i o n  of the auto backwash and in situ 
clean functions compounded performance shortfalls after substantial completion. Hill-Murray has continued 
to provide compliance during construction and has returned the membrane system to 100% performance. 

ty c o v  5.4 of 

This plan was submitted to the District on January 27, 1998. 

Becord D r a w h g s @ a t b  5.5 

Final as-built drawings have not been submitted. In accordance with the head contrac these will have to 
be submitted before completion. This is addressed in the completion schedule (November 20, 1998). 
Preliminary as-built drawings were submitted on November 5, 1998. 

5.6 of 

Several manuals have been submitted to the District (see Annex B). The requirements of the contract have 
not been met. This is addressed in the completion schedule (November 20, 1998). 

The District reviewed the submittal for the ML trash removal screens on February 5, 1998. Comments and 
notes from the District operators are included in Annex B. The 3 mm screen has 100 Us capacity while the 
5 mm machine has 140 Ws capacity. The total capacity of 240 L/s provides 20736 m3/day capacity. Wing 
plates will be added to the machines to provide increased capacity for a total PWWF of 26000 m3/day. In 
addition, there are two manual bar screens, one with 6 mm spacing and one with 12 mm spacing, which can 
be used to supplement the automated trash augers. Both automated trash augers were retrofitted with centre 
shafts and additional flytes to increase the efficiency of the screenings transport. Wash water spray intervals 
were monitored and modified to minimize residence time of screenings on the open flytes. 

Grit removal channels are designed for the interception of coarse grit and sand during heavy inflow and 
infiltration events. Lighter suspended solids which pass through the grit channels will pass into the primary 
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Comments on Drafi Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19. 1998 

aeration basin. The accumulation of sand and grit in the channels are expected in winter months only. 

November 5,1998 

For the most part, solids will stay in suspension due to the high degree of mixing in the primary aeration or 
east basin. T h e - w ~ s ~ ~ ~ ~ r ~ a l ~ ~ ~ ~ ~ ~ i n  em beused in;l-eoPrjtetionuvi ththe Totatingbm-screens 
to take the primary aeration basin off-line for inspection and cleaning if necessary. 

Grit channel wiers contain integral grit traps for removal of removed grit. Periodically, the grit channels will 
need to be cleaned out by a vacuum truck. The second grit channel allows the first channel to be taken off- 
line for cleaning. 

Rotating drum screens are installed in the headworks building of the Westview facility for the purpose of 
filtering diluted wastewater flows during inflow events. Since up to two times ADWF or 4600 m3/day will 
be treated in the steady state by the MBR process, only that portion of the flow above 4600 m’/day will be 
directed to the drum screens for filtration. Concentrate removed by the drum screens is directed to the MBR 
process. Filtrate is recombined with MBR effluent to produce a blended effluent. Under normal conditions 
the drum screens will be used infrequently - only during storm events. Under normal conditions, these 
screens will see diluted wastewater in the range of BOD 75-125 mg/L and TSS 75-125 mg/L. These screens 
will provide a reduction in TSS in the order of 44% and a reduction of BOD in the order of 30%. While the 
manufacturer’s data indicates a specified capacity at a certain influent concentration, Hill-Murray, in 
cooperation with the manufacturer, has extensively tested the machine with both 21p mesh and 37,u mesh 
on full strength municipal wastewater. Many areas of concern are being raised (noise, wash water, 
consumption, bulging, condensation, and moisture) due to the continuous use of the drum screens during 
construction and start-up. The drum screens have provided supplemental treatment during construction to 
meet the Ministry’s requirement of compliance (no-bypass) during construction. The continuous operation 
of these machines on full strength wastewater is an improvised use of the units which is quite different from 
their intended steady state use. This continuous use will cease upon completion and will become intermittent 
use only, eliminating many of the areas of concern such as noise, water consumption, and condensation 
build-up in the headworks building. Drum screen capacity will easily achieve the PWWF requirement of 
9213 m3/day on diluted wastewater with 37p panels in use. The standpipe recommended by the 
manufacturer reduces the pressure across the panels, but also reduces the flow through the units. With 
regular cleaning by pressure washer with hot water, the sand pipe will not be required. 

Grease build-up on the inside of the panels created difficulties during full-strength operation. This build-up 
created excessive loading on screen panels and caused bulging. Hill-Murray supplied a hot water pressure 
washer to allow operators to remove grease build-up and keep the units operating without a high water level 
on the inside of the drum. The standpipe is therefore not required, except in the case where a screen is in 
operation and has not been cleaned properly with the pressure washer. 

Hill-Murray is consulting with PRA and ZENON on the possibility of providing new drum screen panels 
to the District due to the heavy use the current panels have received during construction and start-up. A full 
report and review on drum screen operation is in the completion schedule. Performance trials indicated in 
the completion schedule will include full-flow use of the drum screens to prove capacity up to 92 13 m3/day. 
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Comments on Draji Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,1998 

Crowt- 

The membrane system is operating at 100% efficiency, exceeding contractual requirements. During October 
1998, one blower was operating below design flows in manual for start-up purposes only. ZENON has 
addressed the issues raised in this section in a letter included in Annex F. 

Hill-Murray consulted carefully with Trojan Technologies Inc., the equipment manufacturer, to determine 
the W system requirements. Several samples of Membrane Bioreactor (MBR) effluent (already very low 
in Faeacal Coliform) were tested by Trojan Technologies. The W installation at Westview is guaranteed 
by Trojan to achieve Fzcal Coliform counts of less than 25 MPN/lOOmL. with MBR effluent. There is no 
requirement for, nor was there ever any intent to indicate, a requirement for 72 W lamps. See Trojan 
Technologies letter included in Annex F, as well as lab results in Annex A showing Faecal Coliform counts 
of less than 1 CFU/lOOmL at full flow rates. 

6.4 of Reid Crowt- 

Annex C contains a summary of predicted performance of the Fournier Industries Rotary Press. With the 
higher than anticipated flows, approximately 6000 - 8000 imperial gallons of activated sludge at 1.5% solids 
will be wasted fiom the ZENON process per day. This volume will be reduced by the dedicated membrane 
thickener in the sludge holding tank. Sludge at approximately 2% - 4% solids will be de-watered by the 
Rotary Press with the addition of wood pellets and polymer, resulting in approximately 5.3 m3/day of cakes 
per day, depending on the cake dryness. Dryness will be variable depending on many parameters. 
Operations to date indicate a cake dryness of 17 - 20 % solids. To date, Hill-Murray has done all pressing. 
The press is now fully operational, however, and should be operated by District staff. 

See Annex F for Supplemental Letters. 

Odour C- 6.6 of 

NFPA 820 is not part of the National Fire Code or the BC Fire Code. The headworks room, sludge room, 
and main building are all ventilated at appropriate air exchange rates. This is confirmed in actual 
measurements shown in Annex D. Gas monitoring equipment will be added by Hill-Murray in the 
headworks and main building. Biofilters have been provided to reduce possible odour emissions from the 
headworks and sludge room. This is to achieve a commitment fiom Hill-Murray for a no odour operation 
at Westview. If there is no odour being discharged from the facility, then the discussion becomes academic, 
standard design parameters not withstanding. Hill-Mumay will review all ventilation rates with Reid 
Crowther and, if necessary, may increase fan sizes or provide supplemental fans to reduce condensation in 
the headworks building. 
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Comments on DraJ Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19. I998 

SUMMARY 

November 5 ,  1998 

The draft report by Reid Crowther was prepared on a very short time-line and presented a very conservative 
- 2 e e a s e + & i w  ‘ ’ &aw&-krAw*m* madewai4&ete4%ei&ww&ewvere 

preliminary in nature. Final documents must be made available to Reid Crowther so that they may finalize 
their report. 

Observations by Reid Crowther at the Westview plant in early October 1998, were during a period of poor 
performance related to start-up difficulties. Plant performance has been significantly improved and Reid 
Crowther should be given the opportunity to inspect the facility again to update their report . Reid Crowther 
have made some recommendations which will be implemented by Hill-Murray as indicated in the completion 
schedule. 

Section 

3 

4 

5 

6 

7 

SUMMARY OF DRAFT REPORT 

Descrintion 

Design Flows 

Effluent Requirements 

Contract Review 

Plant Status Review 

Conclusions and 
Recommendations 

~~ 

Action 

Re-inspection of facility. 
Consultation with Hill-Murray. 

More detailed investigation by Reid Crowther. 

Review corrections to amended permit when 
published by the Ministry. 
Review operational reports and performance data. 

Hill-Murray has outstanding items which are 
addressed in the proposed completion schedule. 
Reid Crowther to review completion schedule and 
discuss with Hill-Murray. 

Reid Crowther to review supplemental information 
provided herein. 
Reid Crowther to review all final equipment 
submittals. 
Reid Crowther to review this report and comment 
on rebuttals. 
Reid Crowther to review completion schedule 
containing outstanding items which need to be 
rectified by Hill-Murray. 

These should be revised by Reid Crowther and 
published in “final” form after consultation with 
Hill-Murray and the District of Powell River. 
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Annex A 
CONFIDENTIAL - CLIENT RELEASE ONLY 

Westview WRF 
Operations Report - to 4 November 1998 

Introduction 

T h - e ~ u ~ ~ s e ~ i ~ i I s t o o ~ e t ~ i l s  o ~ ~ - o p ~ ~ o ~ ~ a ~ - r n ~ ~ e n ~ c ~ i ~ ~ ~ ~ h e - W e ~ t v i e w  
Water Reclamation Facility. These reports, to be completed weekly, will provide analysis of the following: 

Membrane Performance 
Treatment Plant Flows 
Effluent Quality 

Rotary Press 
Operations and Maintenance Support 
Equipment Status 

including Drum Screens and blended flow analysis 

During this reporting period, the main focus of Hill-Murray, CWC and ZENON staff has been the recovery 
of flux for the ZW-500 series membranes. This action, started in mid-September, was a result of reduction 
in membrane performance during start-up. The results have been very good, resulting in the flow control 
valve being placed in AUTO on 30 October 1998. Drumscreen use is limited to very large instantaneous 
flows (> 1200 USGPM). 

Membrane Performance 

The commissioning of the MBR plant commenced in August 1998. This period included the assembly of 
an appropriate biomass for the membranes via seeding from the west digesters and steadily increasing thq 
flow of raw wastewater to the MBR. During this time, flow was gradually increased to the MBR, allowing 
the membranes to see a steadily increasing duty cycle. 

- 

During the commissioning phase, membrane performance monitoring tracked flows and pressures to 
determine the amount of work required to process the wastewater and permeate and biomass analytical work 
to determine the state of the biomass. The commissioning brought the biomass from 2,000 mg/L to 12,000 
mg/L over a short time frame. Laboratory data suggested that the nitrification and denitrification processes 
were well established, consistently producing ammonia and nitrate levels of less than 5 mg/L. Afier 
operating for several days with the MBR controlled to 400 USGPM, it was decided to increase the flow. At 
this point, the plant was capable of treating 1500 - 1600 USGPM (instantaneous) at a TMP of -7 psi. After 
several days of operation at the increased flow to the MBR, it became apparent that the flux and permeability 
parameters were not following the guidelines established by ZENON. The result was that performance 
declined to the point where total permeate flow approached the steady state requirement of 93 1,000 USGPD. 
Also, the pumps were operating at 100% speed continuously, leaving no reserve capacity to treat diurnal 
peaks. 

At this point, in consultation with ZENON specialists, it was decided that a recovery clean procedure was 
required on the membranes. Recovery cleans are a high strength chlorine soak that allows any foulant on 
the surface of the membranes to be oxidized, recovering flux. It is suspected that the foulant in the case of 
the Westview WRF was a combination of: 

Low sludge age - resulting in less than hlly activated sludge, allowing components of the sludge 
to bind to the membranes. 

Hill, Murray & Associates, Inc. #202-780 Tolmie Ave, Victoria, BC V8X 3W4 
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Annex A 

Flow 

GFD 

Permeability 

CONFIDENTIAL - CLIENT RELEASE ONLY 

Stress on the membranes - flux/TMP maintained at high levels. 

Before Cleaning #1 After Cleaning #1 After Cleaning #2 

Train A Train B Train A Train B Train A Train B 

420 3 70 324 327 529 61 1 

18.9 16.65 11.664 11.772 19.044 2 1.996 

2.4 2.1 3.32 3.42 3.88 4.58 

Sludge blinding - fibres matted together with dewatered sludge due to insufficient agitation. This 
has been resolved through removal of the Lexan shrouds by ZENON. 

Soaking was accomplished using the west tankage as soaking tanks (the stainless steel soaking tanks had not 
been installed at that time) and soaking four cassettes from each bank in succession. The soaking solution 
was limited to 400 mg/L because of the large volume of the west digester tankage. 

The result of the work completed is as follows: 

A substantial increase in the instantaneous treatment capacity of the plant (to > 1200 USGPM.) 

A substantial reduction in operating pressure - equating to less work on the membranes. 

A substantial increase in the plant’s ability to meet the demands of the diurnal peak. 

Current instantaneous permeabilities are in the order of 4.3 to 4.6 USGFD/psi. 

Treatment Plant Flows 

The Westview WRF was designed to meet the stated flow of 93 1,000 USGPD, with 2x peaking factor and 
the facility to handle wet weather flows. During the commissioning phase, a large discrepancy between 
influent flow to the MBR and adjusted permeate flow was observed (the adjusted permeate flow is the 
“water-made-good” taking into account the backpulse, aerator flush, in-situ cleans. This value is in the order 
of 88% of the instantaneous treated flow rate.) 

In order to address this discrepancy, H-M and ZENON installed a in-pipe flow measurement device known 
as a Q Tracker just upstream of the influent Parshall flume. Data collected over the course of a 14 day period 
suggested that the Parshall flume required recalibration. The flume was recalibrated and as a result the 
average flows measured by the flume and the Q Tracker were much more closely aligned. 
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Parshall Flume vs QTracker 

06-013-96 08-Oct-98 loa-98 12-Oct-98 14-oc1-98 

Date 

- Parshall Flume - QTracker 
i 

At present, the Parshall flume is considered accurate to -+lo0 USGPM. It is less accurate at low flows. At 
higher flows, accuracy approaches that of the Q Tracker. 

The Mag meters installed on the permeate flow meters were tested by pump-down test of the backpulse tank. 
These meters were proven to be accurate to *5%. 

The Bypass Parshall Flume has been recalibrated. As of yet, no comparison flow measurement has taken 
place. 

Average flow to the plant is in the order of 1.2 to 1.4 USMGD. This is a substantially higher flow than the 
931,000 USGPD average expected. As a result, the MBR duty cycle is increased, and its response to diurnal 
flows reduced. At present, the MBR is set-up to maintain a sliding TMP set-point based on bioreactor tank 
level. These set-points are 3 to 5.5 psi. As a result, the MBR works harder as the tank levels increase. At 
peak values, the plant will produce > 1400 USGPM at TMPs of 5.5 psi. This equates to an instantaneous 
flow equivalent of 2.01 USMGD. Membrane performance at the plant continues to improve. CWC and 
ZENON have instituted a membrane cassette rotation schedule. This schedule will be refined as membrane 
performance plateaus. In addition, H-M is in the process of installing equalization equipment in the west 
aeration tankage to deal with the diurnal loads. 
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Effluent Quality During Commissioning 

The Westview WRF is designed to meet the criteria established in the amended MELP Permit. In order to 
accomplish this, the plant employs a combination of treatment technologies: Membrane filtration and micro 
screening. The premise for this combination is that the micro screens can effectively remove enough of the 
wastewater constituents such that when combined with the high quality effluent from the MBR, the resultant 
product meets MELP guidelines at all flows. 

The MBR continues to produce excellent laboratory results: a 
MBR -- BODITSS 

Date 

The MBR treated water is consistently at levels of BOD, < 5 mg/L and TSS < 1 m g L  Average drum screen 
reductions for BOD and TSS are 30% and 44% respectively. 

The following graph shows effluent quality as a function of flow rate during the commissioning period. It 0 
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assumes that the MBR permeate flow is 800 USGPM and all other flow is bypassed (note that presently the 
MBR is capable of sustained operation > 1200 USGPM and peak operation > 1400 USGPM at low TMP 
values.) As shown, even at the highest flow rates, effluent quality during this commissioning phase meets 
the current permit requirements. 

Municipal Treatment Plant 
Treated Water Quality 

50 

40 

. .  
10 

0 
400 600 800 1,000 1,200 1,400 1,600 

Flow, USGPM 

+ BOD - h4BR + Drum Screen -+ TSS - MBR + Drum Screen 

Rotary Press 

The Westview WRJ? employs a consolidated sludge management plan utilizing a Fournier Rotary Press. This 
unit dewaters sludge wasted from the MBR, returning the liquid (or filtrate) to the MBR and depositing the 
cakes into a disposal bin. 

During the commissioning phase, no sludge was wasted from the reactor until it had achieved sufficient 
MLSS to activate the membrane system. As a result, no sludge was wasted to the outfall from August 1998. 
All the sludge generated in the treatment process accumulated in the reactors and the designated sludge 
holding tankage until the press was commissioned. The press was commissioned during the week of 12 - 16 
October. Test results have been excellent. The press is exhibiting a capture rate of 96 to 99% of all solids, 
and has been effective in eliminating BOD, from the filtrate stream. Cake dryness has been > 20%. As a 
result, the filtrate is only slightly stronger than raw wastewater entering the plant. No polymer has been 
detected in the filtrate stream. 

On completion of dewatering the accumulated sludge from the commissioning phase, the plant will waste in 
the order of 6,000 USG per day. In conjunction with the membrane dewatering system installed in the sludge 
holding tank, the anticipated manpower requirements will be reduced to steady state values. Note that it is 
imperative that MLSS monitoring and control be maintained. 

Note: Sludge production numbers are directly proportional to influent flow and inversely proportional to 
solids retention time. As flows increase, the sludge production increases, requiring more sludge to 
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be wasted. This effectively drives down the SRT, further increasing sludge production. As a result, 
the plant will be producing more sludge at the higher flows. 

It is our intention to operate this plant at an MLSS in the order of 13,500 mg/L. 

Operations and Maintenance Support 

CWC and ZENON continue to provide comprehensive operations support for the Westview W. CWC staff 
monitor the alarm status of the plant and respond accordingly. CWC/ZENON staff have performed all sludge 
pressing to date, have performed all maintenance on equipment (membrane cleaning & soaking, blowers, 
process pumps, DO probes) and has performed all process adjustments (pH, alkalinity, air adjustment) and 
on-site testing (NH3, NO,, alkalinity etc). 

There are currently 59 outstanding PM routines for the Westview WRF (see enclosed). 

Equipment Status 

All systems in AUTO with the following exceptions: 

Sludge recirculation pumps - currently HAND because AUTO can cause erratic tripping of the 
pumps, resulting in a requirement to shut down the associated membrane train. This is being 
rectified through PLC logic amendment. 
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November 2,  1998 DATE: 

~ ~ _.___ 

CLIENT: HILL HVRRAY & ASS0CI:ATES 
CONSTRUCTION DIVISION 
780 TOLMIE AVE UNIT 202 
VICTORIA BC VBX 3 W Q  

827 FORT STREET. 
VICTORIA, BC.  W W  1 H6 
Tel: (250) 385-61 12 
Fox: (250) 382-6364 
jbbts@isIandnei.com 

JOBNO: I 7 * O A  
268871 

LR NO: 

Attn: Robert A. Murray 

Sample # 1: Westview RF - MER Aeration Tank Biomass Oct 20/98 
Sample # 2: Weetview RF - Permeate 
Sample # 3: Westview RF - MBR Aeration Tank Biomass O c t  23/98 
sample # 4 :  Wastview RF - Pcimaate 
Sample # 5 :  Westview RF - MBR Biomaes Membrana Tk #1 
Sample # 6 :  Weatview RF - MBR Biomass Membrane Tk #2 
Sample # 7 :  Westview RF-Bio aft waete Membrane Tk#l O c t  26/98 
Sample # 8: Westview RF-Blo a f t  waste Membrane 7% #2 
Sample # S i  Westview RF - Permeate 
Sample # 10: Weetview RF - Permeate Oct 2 8 / 9 8  
Sample  # 11: Westview RF - MBR Aeration Biomapf 
Sample # 12: Westview RF - Biomaas Call #I. 

SAMPLE: 

Tot Suepended Solide mg/L 
Fixed Susp .Solids mg/L 
Volatile suep Solids mg/L 
BODS mg/L 
PH 
Alkalinity, Total mg/L CaC03 
Nitrite W/L N 
N i t r a t @  w / L  N 
Ammonia W/L N 
T-Kjeldahl Nitrogen mg/L N 
T o t a l  Nitrogen =/L N 
Faecal Coliform C m /  i o o d  

S a m 1  c 1 Samle 2 Samuls 3 
1 6300  C 1 1 6300 

2800  2700  
1 3 5 0 0  1 3600 

C 5 
7 .I 

4 6 . 0  
0 . 0 5 7  
1.40  
0.84 
1.31 
2.77 

Sample 4 
< 1 

< 5 
7 - 5  

6 5 . 6  
0 - 042 
1.14 
1.34 
1.62 
2 . 8 0  

**** 

= lass than 
***+ Oil & Greaee resulte pending 

Faecal Coliform - sample too old for a.IIalySeS 

R 
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November 2, 199e DATE: 

CLIENT! HILL MURRAY & ASSOCIATES 
CONSTRUCTION DIVISXON 
7 8 0  TOLMIE AVE UNIT 202 
VICTORTA BC v e x  3w4 

827 fOR1 STREEL 
VICTORIA, R C  V8W 1 H6 

FaxX250) 382-6364 
)blo~Wslandmt.com 

Tel; (250) 385-61 12 

J'B 17SOA 
268871 

JOBNO: 

LR NO: 

SAMPLING DATE; See B@lOW 
SAMPLINGAGENT: 'lien' 
Iherompl+(L)IUbmittd 
by tha c u ~ ~ n f  haw been 
tested os rrqueded cmd 

wrrSpcrtaefollourC: 

Attn: Robert A. Murray 
SAMPLE: 

Sample 
Sample 
Sample 
sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

# 1: 
# 2 :  
# 3: 
#t 4 :  
# 5:  
# 6: 
# 7 :  
# 8 :  
# 9: 
# 10: 
# 11: 
# 12: 

Weatview RP - MBR Aeration Tank Biomaes O c t  2 0 / 9 8  
Westview RF - Permeate 
Westview R F  - MBR Aeration Tank Biomarse Oct 23/98 
Westview RF - Permeate 
Westview RF - MBR Biomasd Membrane Tk #1 
Weetview RF - MBR Biomass Membrane Tk #2 
Weetview RF-Blo aft w a e t e  Membrane Tk#l O c t  26/98 
Weetview RF-Bio aft waste Membrane Tk #2  
Westview RF - Permeate 
Weetview RP - Permeate Oct 28/98 
Westview RP - MBR Aeration Biomass 
Westview RP - Biomass Cell #1 

i%mu&2. Sa mple g Samle 7 Samle 8 
Tot Suspcneed solids m g / t  1 7800 1 eooo 1 8800  1 7900 
Pixad Susp. SolIda mg/L 3000  3200 3aoo 3200 
Volatile Susp Sol ids  mg/L 1 4800 1 4800 1 5600 1 4700 

Samde 9 SatnpXe 10 SamLe 11 Samln 12 
T o t  Suepsnded So l ids  mg/L < 1 < 1 1 3600 

PH 7 . 4  7 . O  
Alkalinity, Total mg/L Cam3 87.9 69.2 

N i t r a t e  mglL N 0.217 3.04 

T.Kjeldahl Nitrogen mg/L N 3.58 4.50 

BODS mg/L c 5 < 5 

Nitrite mg/L 0 - Dl5 0 .  oat3 

Ammonia mg/L N 3.37 3.74  

Total Nitrogen mg/L 3.81 5 . 5 7  
Faecal Coliform c m /  10 om1 C 1 c 1 

Volatile Susp Solids mg/r; I 1200 
Oil h Grease mg/L 

Fixed Susp . Solide mg/L 2400 

**** 
e = le69 than 

*++* Oil k Grease results pending 
Faecal Coliform - sample too old for analyaee 

John E. Evonoff, MX. 

Barbara M. Massen, BSC. 



NE,. MOV-03-98 8 :55AM NORTH ISLAND LflBORRTOR IES 3387786 

I 

North Islcrnd 
9755 B Way Aveoue, COUrtenaY, B.C. WN 8M9 

a .  
Report To: Graham Symmono 

Gfahamsylumm 
Hill Murray Bt Assodarcs 
202-780 Tolmie Avt 

Collected by: Graham Symmons 

Sample point; 

Sorrrre: cake semplts 

SOB Analvsis Results 

Lab Number: 8497 
Date Repartcd: 11/03/98 
Date Receive& 10/23/98 15~15 
Dote Collected: 10123198 

~. 

C h d  #1 14:W 
MoiSturrCO~tcnt 

Channel& 14:oO 
Moisture colltmt 

Channet#l 16:O 
Moisture Cantat 

Channel #2 16:OO 
Miakxure Content 

80.4 

74.2 

78.8 

78.7 

P. 81 



e 

e 

TUE, NOV-83-98 8 :55AM NORTH ISLAND LABORATORIES 3387786 P. 02 

&part To: Graham symmons Lab Nornber: 8498 
Graham symmons Date &portal: 11/03/98 
Hill Murray Bt Associates Date Rerehrcd: 10/23/98 1515 

Date Cdected: 10/23/98 202-780 Tohie AVC 

collectedby; orahamsyrmnons 
snurct: Composite sample 
Sample point 

Soil Analysis Results 

-- - 

W&ew Fouder hess - corn 
FGcalCoMbrms > 7273 MPN/g dry wt. 

MoishrreC~ntent 78.0 % 

Pqe 1 



Comments on Drafr Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, I998 November 5 ,  1998 

ANNEX B 

DOCUMENTS SUBMITTED TO THE DISTRICT 

b OPERATING MANUALS 
b TRANSMITTALS 
b VARIOUS CORRESPONDENCE PERTAINING 

TO PERMIT AMENDMENT 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 

0 
L 

mailto:info@hillmurray.com


............................. 
t i  : L L. 

M U R R A Y  
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........................... 

............................ 

............................ 
&SSOt!ATEJ !NC. Suite 202 780 Tolmie Avenue Victoria B.C. Canada V8X 3W4 

(250) 388-3930 Fax (250) 388-3943 Email: hma@islandnet.com 

......................... 
EIIWY:RMULXTAL ............................. 

s7sxws C%r.:rEiRS ............................. 

LETTER OF TRANSMITTAL 

WE ARE SENDING YOU Attached IJ Under separate cover via 
the following items: 

0 Shop drawings Ixl Submittals & Plans 0 O&MManuals 
0 Copy of letter 0 Purchaseorder 0 Specifications 0 Other 

THESE ARE TRANSMITTED as checked below: 

0 Foryouruse 0 Approved as submitted 0 Resubmit 0 copies for approval 
0 Asrequested 0 Approvedasnoted 0 Submit 0 copiesfor 

'lid. For approval 0 Returned for corrections 0 Return 0 corrected prints 
0 Forreview 0 For signature 0 Other 

distribution 

and comment 

copy to SIGNED - 
Please sign and return acknowledgment 
Transmittal No. Sheet of - I\AOMIMFORMS\LcRe( of Transmittal.wpd 

mailto:hma@islandnet.com


SENT BY:CORP. POWELL RIVER ; 6- 9-98 ;ll:53AM ; COW. POWfW RIVER- 
._._.__..--._.... .-..- 

L I I 
I 



Suite 202 780 Tolrnie Avenue Victoria B.C. Canada V8X 3W4 
'~f (250) 388-3930 Fax (250) 388-3943 Ernail: hrna@islandnet.com 

Date: 

bPR lb 19% 

ENVIRONWENTAL -_.. 
svsrEms ENGINEERS - . _. 

4K- b%q\ Phone # 

Fax # 

WE ARE SENDING YOU Attached CJ Under separate cover via 
the following items: 

IJI. Shop drawings 0 Submittals 0 Plans 0 O & M  Manuals 
0 Copy of letter 0 Purchaseorder 0 Specifications 0 Other 

No. 

I 

THESE ARE TRANSMITTED as checked below: 

$; For your use 0 Approved as submitted 0 Resubmit 0 copies for approval 
0 As requested 0 Approvedasnoted 0 Submit 0 copies for 

0 For approval 0 Returned for corrections 13 Return 0 corrected prints 
0 Forreview 0 For signature 0 Other 

distribution 

and comment 

REMARKS 

copy to 

I.\ADMIMORMSU.ella of Transmitlal.wpd 

L 

P -  

mailto:hrna@islandnet.com


& ._ _I_ -_ -_ 
ASSOCIATES --- INC. 

4- 
Suite 202 780 Tolmie Avenue Victoria B.C. Canada V8X 3W4 
'0 (250) 388-3930 e Fax (250) 388-3943 Email: hma@islandnet.com 

*& 
- - _ ~  
ENVIROWYEN~AL 
.---- 

SYSTEMS ENGINEERS -_ 

LETTER OF TRANSMITTAL 4 s - b m \  Date: Phone # 

Fax # 
MAR 27/% . 

WE ARE SENDING YOU b$ Attached IJ Under separate cover via 
the following items: 

0 Shop drawings 0 Submittals $; Plans 0 O&MManuals 
0 Copy of letter 0 Purchaseorder 0 Specifications 0 Other 

t- 12 

Date I CoDies 

3/26/981 I 
Description I 

THESE ARE TRANSMllTED as checked below: 

0 Foryouruse 0 Approved as submitted 0 Resubmit 0 copies for approval 
0 As requested 0 Approvedasnoted 0 Submit 0 copiesfor 

0 For approval 0 Returned for corrections 0 Return 0 corrected prints 
0 For review 0 For signature , O  Other 

distribution 

and comment 

REMARKS 

copy to SIGNED 
Please sign and return acknowledgment 
Transmittal No. Sheet of _c_ I:!ADMIWORMSVelter d Tranuruttai.wpd 

L 

mailto:hma@islandnet.com
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Total pages this fax (including cover sheet): 
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M U R R A V  ............................... 

h ...... .... Suite 202 780 Tolmie Avenue Victoria B.C. Canada V8X 3W4 
zr (250) 388-3930 Fax (250) 388-3943 Email: hma@islandnet.com 

ERVIROSU ?JX&l. ........................ 
5-s:cus ERCWC~.CS ........................ 

LFlTER OF TRANSMITTAL 

WE ARE SENDING YOU 
the lollowing items: 

0 Shopdrawings 
0 Copyof letter 

,@ Attached 

13 Submittals 
13 Purchase Order 

1 I 

0 Under separate cover via 

0 08MManuals 
~ ! ~ f i c a t i i m  0 Other 

1 I I I I 
THESE ARE TRANSMITTED as checked below: 

0 Foryouruse 0 Approvedassubmiied 
0 Asrequested 0 Approvdasnoted 

0 R e t u m e d f o c m W  
0 Forsignature 

PL 
)!?& Farreview 

and comment 

0 Resubmit 
a submi 
Cl Return 
uother 

0 ~esforapproval 
0 copiesfordistriin 
0 mectedprints 

* n 

mailto:hma@islandnet.com
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10 

11 

12 

13 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 

L 

Foumier Rotary Press - Volume 2 - 1 5-Aug-98 
Technical Data Sheets (Mechanical) 

Foumier Rotary Press - Volume 3 - 1 5-Aug-98 
Instrumentation Control 

Foumier Rotary Press - Volume 4 - 1 5 - Aug-9 8 
Technical Data Sheets 
(Instrumentation and Control) 

Trojan UV 3000 Operation and 3 5-Aug-98 
Maintenance Manual 

ProAqua ML Engineering Screw 2 5-Aug-98 
Screen Operations and Maintenance 
Manual 

PRA Manufacturing Ltd - PRA 1 5-Aug-98 
Rotofilter Owner’s Manual 

Zenon Powell River Vender Data 2 5-Aug-98 

CWC Operations and Maintenance 3 TBD 
Manual 

Jarek Tipping Bucket Rain Gauge 3 5-Aug-98 

ProSofi 3 100/3 150-MCM Modbus 3 TBD 
Communications 

Building Maintenance Information 3 17-Aug-98 

Maintenance Tasks 

Equipment List 



H I L L  
M U R R A Y  
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ASSOCIATES I N C .  
- 

ENVIRONMENTAL 

SYSTEMS ENGINEERS 

January 22, 1998 Our File: 38140-01/POWRVR 

VIA FACSIMILE: (604) 485-29 13 

Jim Greenwood 
Director of Engineering Services 
The Corporation of the District of Powell River 
Municipal Hall 
6910 Duncan Street 
Powell River, B.C. 
V8A 1V4 

Dear Jim: 

Re: Westview Water Reclamation Facility 

Attached is a copy of the January 22&, 1998 letter from Paul A u E  at Les hidustries Fournier 
which includes a list of the recommended spare parts for their model 2-1200/3000A with a 
flocculator. 

Please feel free to contact me should you have any questions. 

Kindest regards, 

HILL, MURRAY SSOCIATES INC. q,&c 
1 : Robert A. Murray, P.Eng. P Director of Engineering 

Attachment 

/j lr 
I : U ' R O J E C T S U = U R R E I  Rive~enwoodlc132 foumier.wpd 

Suite 202 

780 Tolmie Avenue 

Victoria 

British Columbia 

Canada 

vax 3w4 

Telephone. 

250-388-3930 

Facsimile: 

250-388-394 3 

Email: 

hrna@islandnet.com 
i 

mailto:hrna@islandnet.com


01/22/08 JEU 16:23 FAX 1 418 423 7366 INDUSTRIES FOURNIER 

Black Lake (Quebec) 
January 22nd, 1998 

~ ~ ~ 

Hill, Murray 8 Associates inc. 
780 Tolmie Avenue, Suite 202 
Victoria, B.C. V8X 3W4 

Attent ion: Mr. Robert A. b r r  a y 
Vice-President, Corporate Marketing 
Fax No.: (250) 388-3943 

Subiect: Powell River 

Gentlemen: 

In answer to your fax of January ZOth, 1998, the following is a list of the 
recommended spare parts'for our model 2-1 200/3000A with a flocculator (*). 

(1) Actuator 
(8) Seals 
(2) Scraper assemblies 

(1 ) Pressure transducer 
. (1) Oeflector liner 

(") (1) Wear sleeve 
(*) (2) Shaft seals 
(3 (1) Pressure transducer 

Since all the above parts are kept in inventory in sufficient quantities in our 
warehouse along with the filtering elements, in our opinion, it is not necessary for the 
End-User to carry them in his stock. 

For the drive arrangement, the eledrical motors are standard electric motors 
easily available, while the speed reducer, operating at such a low speed, will not need 
replacement parts before many years, except if some very unforeseen condition occurs 
and even then, parts should be easily available because those reducers are selected 
from reliable suppliers. 

Yours truly, 

LES INDUSTRIES FOURNIER INC. 

PNld Paul Aub6 
Sales Director 

@ 001 

LES INOUSTRIES FOURNIER INC., 325. BOUL. FRONTWC, BLACK M E  (O&BEC) CANADA G6H 285 / TCL.: (418) 4-41 / FAX: (416) 423-73C8 
Malle E: fournier~megnn~ic.nat L 



H I L L  
M U R R A Y  
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February 5 ,  1998 

ENVIRONMENTAL 

SYSTEMS ENGINEERS 

VIA FACSIMILE: (604) 485-29 13 

Suite 202 

780 Tolmie Avenue 

Victoria 

British Columbia 

Canada 

V8X 3W4 

Telephone: 

250-388-3930 

facsimile: 

Jini Greenwood 
Director of Engineering Services 
The Corporation of the District of Powell River 
6910 Duncan Street 
Powell River. B.C. 
V8A IV4 

Dear Jini: 

FEB 05 1998 1 

Our File: 3814O-OI/POWRVR 

Re: Powell River Wastewater Treatment Plant 
Preliminary Design Report 

We request that two copies of the Powell River Wastewater Treatment Plant Preliminary 
Design Report prepared by Reid Crowther & Partners dated September 1996, Project No. 
32929-00 be forwarded to HM&A. 

We would like pernussion to release copy of the report to Jeff Van Haagstregt in our 
upcoming submission to the Ministry of Environment, Lands and Parks. 

Your pronlpt considention to this matter is appreciated. Please feel free to contact me should 
you have any concerns. 

Kindest regards, 

HILL, MURRAY & ASSOCIATES MC. 

Robert A. Murray, P.Eng. 
Director of Engineering 

RAMIsc 
I.VRI.)IECIS\CURREKowdl hverujrcenwoodko4 prellni cksw rcpostwpd 

250-388-3943 

Email: 

hma@islandnet.com 

mailto:hma@islandnet.com


May 12, 1998 Our File: PE-73 

The Corporation of the District of Powell River 
69 10 Duncan Street 
Powell River, BC V8A 1V4 

Xcopy 76780-30LWMP Powell River 

Attention: Jim Greenwood, P. Eng. 
Director of Engineering & Development 

Dear Sir: 

Re: Waste Management Permit PE-73 amendment 

I am writing to follow-up on the discussions we had recently with your consultant, Hill Murray 
& Associates concerning amendment to the Waste Management Permit for the Westview sewage 
treatment plant to reflect the current treatment works upgrading. It is our understanding that the 
upgrading work at the plant is proceeding well and is targeted for commissioning in early 
summer. In this regard, we are proposing the following changes and additional requirements to 
the present permit: 

e Maximum discharge rate to be 13 640 mJ/day. 

Discharge characteristics shall be: 
For discharge quantities less than or equal to 4 588 mJ/day: 
BOD, = 10 mg/L, maximum; TSS = 10 mg/L, maximum; Fish bioassay (rainbow 
trout), LTSO, 96 hours minimum. 

For discharge quantities greater than 4 588 mJ/day and less than or equal to 
13 640 m'/day: 
BOD, = 45 m a ,  maximum; TSS = 45 mg/L, maximum; Fish bioassay (rainbow 
trout), LTSO, 96 hours minimum. 

Update list of authorized designated treatment works to include the proposed secondary 
treatment plant plus filtration, and proposed rotating drum screen with proposed works 
completion date of on or before September 30. 1998. 

Ministry of Environment and b n d s  MailingiLocation Address: Telephone: (604) 582-5247 
Environment, Lower Mainland Region 10470 152 Street Facsimile: (604) 584-9751 
Lands and Parks Pollution Prevention SURREY BC V3R OY3 Or (604) 582-5335 



2 

Update monitoring program to include daily flow measurement consisting of daily discharge 
quantity from the sewage treatment plant and the rotating drum screens, weekly analyses for 
BOD, and TSS, semi-annually for toxicity, and semi-annual data submission. 

New standard clauses to be added include Disinfection by ultraviolet radiation, Posting of 
Outfall, Outfall Inspection requiring inspection once every five years, Sludge Wasting and 
Disposal, Maintenance of Works, Emergency Procedures, Bypasses, Process Modifications 
and Facility Classification and Operator Certification. 

0 Add new clause requiring submission of semi-annual reports on works undertaken to 
minimize infiltration and inflow of storm water and groundwater into the sanitary sewer 
system. 

The above proposed changes and additions are consistent with discussions we had with your 
agent. Should you wish to comment on the proposed changes for the permit amendment, please 
do so before May 29, 1998. 

Also, we are encouraged by council’s recent decision to initiate a liquid waste management plan. 
In this connection, I have enclosed a copy of a document entitled “Guidefinesfor Developing a 
Liquid Waste Management Plan” for your reference. Your attention is directed to Section 5 of 
this document concerning the procedural requirements and the necessary steps to be followed in 
preparing a L W :  

Do not hesitate to call me at 582-5269 if you have any other questions. 

Yours truly, 

\s‘ L.q ’ 
H. E. Lai, P. Eng. 
Sr. Pollution Prevention Officer 

Enlc. 

cc: Hill, Murray & Associates Inc 
Suite 202,780 Tolmie Avenue, 
Victoria, BC V8X 3W4 
Atten.: Mr. Rob Murray 



ENVIRONMENTAL 

SYSTEMS ENCINI:ERS 

May 27, 1998 Our File: Powell River 

Jim Greenwood 
Director of Engineering Services 
The Corporation of the District of Powell River 
Municipal Hall 
6910 Duncan Street 
Powell River, B.C. 
V8A 1V4 

Dear Jim: 

Re: 

Attached is a copy of the draft letter to Ed Lai at MOELP regarding the upgrades to the 
Westview Sewage Treatment Plant. 

Letter to Ed Lai, MOELP 

This letter has the intent of reducing the frequency of analytical testing during dry weather 
flows. A reply to Ed Lai from yourself is required by Friday, May 29, 1998. 

Please feel free to contact the office should you have any questions. 

Regards, 

HILL, MURRAY & ASSOCIATE3 INC. 

Robert A. Murray, P.Eng. 
Director of Engineering 

Suite 202 
780 Tolrnie Avenue Attachment 

Victoria 

British Columbia 

Canada 

V8X 3w4 

Telephone 

/j Ir 
I W R O J E C T S \ C U R d l  R i v d j p x n d c c 5 2  wpd 

250-388-39 30 
Facsimile: 

250-388-394 3 
Ernail: 

hma@islandnet.com 

mailto:hma@islandnet.com


DRAFT 
May 27, 1998 

- -  L 
(through Jim Greenwood) 

Our File: Powell River 

Ed Lai 
Ministry of Environment, Lands and Parks 
15326 - 103 A Avenue 
Surrey, B.C. 
V3R 7A2 

Dear Ed: 

Re: Your Letter of May 12,1998, regarding the Upgrades to the Westview Sewage 
Treatment Plant in Powell River 

We forward the following comments in response to the above letter. 

Permitted Discharge Criteria 

For flows less than 4588 m3/day, we recommend the following permit parameters: 

8 BOD I; 10 mg/L 
8 TSS I; 10 mg/L 

Toxicity, Fish Bioassay, 96 Hr LTso 
Faecal Coliform s 25 MP"100mL 

For flows above 4588 m3/day, the following permit criteria are valid: 

BOD s 45 mg/L 
TSS I; 45 mg/L 

Note that in this case, toxicity criterion is not valid since drum screen filtrate receives 
neither biological treatment nor disinfection. 

Monitoring Program 

Daily flow data will be collected by the MMI system. This information will be plotted and 
submitted to the ministry as required by the permit. 

... I2 



DRAFT 
Ed Lai 
May 27, 1998 Page 2 

Analytical Process Data 

For flows less than 4588 m3/day, the following analytical regime is proposed: 

BOD: 
TSS: 
Facal Coliform: 
Toxicity: Semi-annually by certified laboratory 

Monthly by certified analytical laboratory 
Monthly by certified analytical laboratory 
Monthly by certified analytical laboratory 

During rain events, or whenever the druq screens are in operation, samples of the combined 
effluent will be collected at a minimum of weekly intervals and tested for BOD and TSS by 
a certified analytical laboratory. 

The Westview plant upgrade will also include the following on-line quality monitoring 
equipment: 

Turbidity 

Rainfall 
PH 

Biosolids Management 

Waste sludge from the ZenoGem process will be de-watered on-site with a Fournier press. 
De-watered sludge will meet all of the criteria for distribution under the 1983 guidelines for 
biosolids management. De-watered sludge will be transported off site to a composting 
facility. Composted material will be distributed or sold in accordance with the attached 
letter by Harvey Maxwell regarding the Lower Mainland Region policy on biosolids dated 
February 12, 1998. 

Operations and Maintenance Monitoring 

The plant will be operated and maintained jointly by the District of Powell River and the 
Canadian Wastewater Corporation (CWC). CWC will publish and oversee the operational 
plan. CWC will be involved through on-line support and on-site supervision with any major 
operational evolutions including any actions required under the Emergency Procedures and 
Contingency Action section of the operational plan. CWC will prepare semi-annual 
operational reports for the Ministry on behalf of the District of Powell River. 

All equipment maintenance, including outfall inspections, will be monitored by CWC. 
Planned maintenance activities, corrective maintenance actions and equipment sinking funds 
will be administered by CWC and reported to the Ministry in summary form with the semi- 
annual operational report. 

Influent strength, waste sludge quality and Inflow & Infiltration status will be reported 
semi-annually by CWC on behalf on the District of Powell River. 

. . ./3 



.DRAFT 
Ed Lai 
May 27, 1998 Page 3 

Ventilation 

The new headworks building at the plant will be fitted with a forced ventilation system 
which will discharge through a biofilter to safeguard against odours. The main treatment 
building is also fitted with a forced ventilation system. 

Facility Classification 

CWC has submitted an application for classification of the facility under the Environmental 
Operator’s Certification Board. The EOCP has classified this plant to Level 111. 

These comments are respectfully submitted for your consideration. Please contact the 
undersigned should there be any further questions. 

Kindest regards, 

HILL, MURRAY & ASSOCIATES WC. 

2 

Robert A. Murray, P.Eng. 
Director of Engineering 

cc. Jim Greenwood 



Facsi mi le 
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Total pages this fax (including cover sheet): d- 
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OFFICE OF DIRECTOR 
OF OPERATlONAL SEPVlCES 

May 29, 1998 

Ministry of Environmcnt, Lauds & Parks 
I 5326 - 103A Avenue 
Surrcy, B.C. 
V3K 7A2 

Allention: Mr. 11.E. Lai, P. Eng. 

Dear Mr. LiJ: 

MUNICIPAL H l y l  
69 1 0 DUNCAN SIR- 

----~?QWELL&&R, B.C. 
V6A lV4 

MuwcIPAL HALL (604) 485-6281 
ENGINEERING SERVICES (604) 4858604 

FAJ~ (604) a85291 3 

Rc: Westview Wastewater Trcatrnent Plant - Your Letter of May 12", 1998 

The attached i s  a rcsponsc h m  Iiill Murray h hsooiates Inc;. tci your lcttm of May 12*, 1998 
regarding the work now in progress to upgradc Powtll River's Westview Wastcwater Treatment 
Facility. . 

Would you please review thc idomtion and advise mc if you require anything ruther. 

Jim Greenwood, P. FAg. 
Diredot of Operational Services 

xc: Hill Murray & Associates, Attn: Mr. Rob Mumy, P. fing. 

attachments: 5 

L 



MaY27,1998 

mLai 
Ministry OfEnvirOnslmt, Limb andparks 
15326 - 103 A A m 0  
Surrey, B.C. 
V3R 7A2 

... f2 
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Ed La1 

May27.1998 Pagc 2 



May27,1998 
Pa= 



Dear Sir 

L 





Comments on Draft Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, I998 November 5 ,  1998 

ANNEX C 

Sludge flow: 1000 iglhr or 3785 lllhr 
Solids content: 2.20% Solids input 83kglhr Kgs: 
Pellet addition: 60.00% or 50 kglhr Ibs: 

PREDICTED PERFORMANCE OF ROTARY PRESS 

100% 70% 50% 
15,160 10,612 7,580 
33,352 23,346 16,676 

I. I mstofill20 cu. yards __ ___ . ~CAKE PRODUCTION CALCULATION - 

t 
Cake dryness: 15.00% Cake production 888 kglhr 17.11 11.9 8.5 

I 

Cake dryness: 17.00% Cake production 784 kglhr 19.3 13.5 9.7 

Cake dryness: 20.00% Cake production 666 kglhr I 22.81 15.91 11.4 
I I 

Cake dryness: 25.00% Cake production 533 kghr I 28.41 19.91 14.2 
I 1 

lCake dryness: 30.00% Cake production 444 kg/hr I 34.11 23.91 17.11 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 

L 

mailto:info@hillmurray.com


Comments on Draft Report # I  Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, I998 November 5 ,  1998 

ANNEX D 

VENTILATION RATES 

HEADWORKS BUILDING 

West Area and Trash Channels 1 1,800 ft’ 
Sludge Press Room 4,830 fi3 
Ceiling -u=i-fP 

TOTAL 24,246 ft’ 

Biofilter: 

East 790 cfm 
West 2 x U X i h  
TOTAL 1,697 cfm 

1,697 cfm x 60 min = 101,820 cf iour  = 4.2 exchangeshour 

East 1,577 cfm 
West -2uLdin 
TOTAL 3,732 cfin 

3,732 cfm x 60 min = 223,920 cf7hour = 9.2 exchangeshour 

MAIN TREATMENT BUILDING 

Floor Area 
Ceiling Area 

1 15,290 ft3 
59,340 l?t3 

TOTAL 174,630 ft’ 

Two Fans - Model Cook XLWH42: 

13,700 c h  

27,400 c h  

27,400 cfm x 60 min = 1,644,000 cf7hour = 9.4 exchangeshour 
u 

20,545 cfm 

4 1,090 cfm 

41,090 cfm x 60 min = 2,465,400 cfiour = 14.1 exchangeshour 
u 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@illmurray.com 

L 
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Comments on Drafi Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd.Dated October 19, 1998 November 5 ,  1998 

SCHEDULE A 
ANNEX E 

WESTVIEW WATER RECLAMATION FACILITY 

NOVEMBER 1998 
___- COMPLETION SCHEDULE- ~- 

__ ___-_-I__ ~ 

a 

DATE 

Nov 1/98 

____I 

Nov 2/98 

Nov 5/98 

Nov 6/98 

Nov 6/98 

QC Plan has been submitted per Jones Emery letter of October 26, 1998. 

New or revised drawings required for the following schedule. To be discussed at 
November 9, 1998 meeting 

Completion of installation of wider wheels and truck stops on main crane. 

Meeting Hill-Murray, District of Powell River, and Reid-Crowther 
Review Reid-Crowther draft report in detail 
Discuss oil and grease removal - drum screens 
Review purpose and approval of grit channels 
Procedure for inspection of aeration basin 
Operations support provided by CWC 
Maintenance support provided by CWC 
Status of Permit 
No Disinfection of Drum Screen Effluent Required 

Submit Performance Report #1: 

Summary and details of Operational Data to date, including: 

MBFUBypass Flows 
Q Tracker vs Parshall Flume Main Flume Analysis 

Performance Review of MBR 
Lab Analyses 

Flow Analyses 

MBR 
Drum Screens 
Rotary Press 

Assessment of Equipment Status 
Effluent Blending Assessment 

Turnover of Sludge Management 
Review of Sludge Generation Numbers 
Operation of Rotary Press 
Analytical Requirements for Press 

Seismic Certification. Certification of Cranes (exceDt Main Crane). 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 
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Comments on DraJ Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, I998 

DATE 

Nov 9/98 
- 

Nov 9/98 

Nov 9/98 

Nov 9/98 

Nov 10198 

Nov 11/98 

Nov 12/98 

Nov 13/98 

Nov 14/98 

Nov 15/98 

Nov 16/98 

Completion of equalization system components and automation. 

Functional trials of trash machines - review submittals including rated 
capat5tyT 

Functional trials of ZENON system under operational conditions. 

Completion of Headworks Building ventilation cross-connection. 

Issuance of SWL Certificate for Main Crane and P.Eng. certification. 

ZENON to report on post nitrification vs pre-nitrification and operation of 
process blowers 

~- 

Submit report of drum screen operation, use of stand-pipe. 
Bearing Defect 
Bulging of Panels 

Completion of assessment of effectiveness of modification of Biofilters 
Air Diffusion Plenum 
Increased media depth 

Completion of ZENON MBR System and Control Logic. 
~ ~ _ _ _ _ _ _  ~ ~ 

Submit Performance Report #2: 

Prove effluent quality 
Prove ability to meet contracted flows (two times ADWF) 
(PWwF) 
Prove drumscreens at 100% flow 

Publish recommended spares list and storage requirements. 

Installation of Ventilation Failure Sensors. 

Spill Containment of NaOCl containers. 

Installation of Gas Detectors in Headworks and main Building 
Methane 
oxygen 
Hydrogen Sulphide 

~~ 

Review UV submittal and UV performance 
~~~ 

Deliver Cornposter 

Completion of H-M Control Logic items: 
Gas Sensors 
Ventilation Fan Sensors 

Trash Auger Machine Wing Plate Extension Installation 

NOTES 

Final Portion of holdback 
$166,563.65 GST incl. 
Composter: 
$64,200.00 GST incl. 
TOTAL 
$230,763.65 GST incl. 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 
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Comments on Draft Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, 1998 

DATE 

Nov 17/98 
- 

Nov 18/98 

Nov 19/98 

Nov 20/98 

Nov 21/98 

Nov 22/98 

Nov 23/98 

Nov 24/98 

Nov 25/98 

Nov 26/98 

Nov 27/98 

Nov 28/98 

Nov 29/98 

Completion of CWC SMART MMI System. I 
Training course on-SMART (4 hours) 

Operation of system 
Data recording 
Alarm protocols 

Installation of CDPR Pager Watch 

Submit Performance Report #3: 

Prove effluent quality 
Prove ability to meet contracted flows (two times ADWF ) 
(PWWF) 
Prove drum screens to 100% flow 

Provide control narrative for blended flows. 

Operations Manuals 
Vendor Data 
Immediate Response Chart 
Operations & Control Summary 
Maintenance Information and Tracking 

As-Built Drawings 
Mechanical 
Architectural 
Structural 
Civil 
Electrical 
Control 

Submit Report on Ventilation and Gas Monitoring. 

Report on Biofilter Performance 

Install column caps. 

Owner Inspection and Walkaround 

Operations Turnover 
~ ~~ ____ 

Submit Performance Report #4: 

Prove effluent quality 
Prove ability to meet contracted flows (two times ADWF) 

Prove drum screens to 100% flow 
(PWWF) 

Seal electrical chase at tank building 

Submit Completion Certificate for approval. 

I 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hilhurray.com 
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Comments on Dra) Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,1998 

Nov 30198 

Dec 30/98 

Start 30 day monitoring period. 

End 30 day_monitoringperiod 

NOTES 

Balance of contract 
amount: 
$160,212.63 GST incl. 
(Note: This does not allow 
for any adjustments for 
additions, changes, 
deletions, and credits to be 
negotiated before November 
30, 1998) 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 
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Comments on Draj Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5 ,  1998 

ANNEX F 

SUPPLEMENTAL LETTERS FROM 
DESIGN ENGINEERS AND SUPPLIERS 

- ~ _ _ _ _ _ _ _  

I WROJECTS\CURR€~Powcll Rtver\Commmu re haft RePofib wpd 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 
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November OS, 1998 

Mr. Graham Symmonds 

suire 202 
780 Toh-e Avenue 
Victoria, British Columbia 
Canada 

Hill M-ray & Associates --__ 

Re: 

A discussion of the issues raised in the referaced correspondence iS presented below: 

Westview Water Reclamation FacilicV: Faxed Cormwndcnce of November 03 

The zenoGm@process at Westview istmtingwask-krath~erthan desigP flews. Initial 
estimates for M F  and ADWF were 3,750 m3/d and 2,820 @Id. Actual data from the site over the 
last 60 days indicares that ADWP is in the orda of 4,950 
gnakr tban originally estimated. .%fey design factors used by Zexron wi allow steady state 
opedon of the ZenoGemQ process at daily average flow rates up to 4,956 m3/d. Peak flow 
rapabilities remab as specified a 7,575 mS/d However? 10% term opemtion at peak flow rates is not 
recommended and will r s u h  in siificadt Operating costs due to the requiremats for iacreascd 
frequency of manual cassette rotation a ~ d  soaking. 

Suggdng that AAF will also be much 

Obviowly, the 1-e difference between a d  ADWF and predicted ADWF will result m higher 
sludge produ&on and operating costs. High inslantan~us dry weather dbmtd flowrates coupled with 
cmrhuous operation above hitid design value may require upsa~m flow equaljzation. - Rtid-crowther are correct in their assertion that ddtr&alion rates in predenitrMCation ZOAW ~ x e  
typically p t e r  than ddMcation rates in post-daitrifiitatian xmes. With prcddtd5catio11, the 
soluble -ic malwial m the raw wastewater is readily available far dautnfb  
denitdidon, the soluble m i c  materiat is g a m e d  principally from microbial esdogenow decay. 
The rate of cddogenous decay becomes tbe xate limiting step, lowering the o v d  denitrification rate. 
However, rhis fad does not preclude postdenitrification as an enibely funaional method fw 
den&if5cation, ifthe post anoxic imne is sized apppriatdy for the an~Mpatd denitrification rate. In 
fact, most conventional bionutxient processes employ a post denhifieon zone to easure the 
achievemmt of low effluent nitrate concentmtiox1~. 

fim. wiehpost- . .  

For the W e d e w  Water Reclamation facility, it was decided to proceed with post denitrification 
design (without pmdcdtrification) because of the exjsting, tank configuration Ei would have been 
Wid to efficiently aerate the existing anoxic zone because of the highly tapaed fl-1- Based on a 
review of anticipated posrdenitiification kmetiq it was concluded &at at an operating MLSS 
concentration of 15,000 mg/l, the postdeduification mnes would be adequately sized to fully 
deni* nhttk$ gencratbd in the common-aerated zbne and the two membrane filtration mne.S. 

Since process start-up, malysis of the p b t  effluent has been d u c t e d  daily using Cb-et 
Adalytical kits. Sampm and analysis have been conducted by HiU-Murray. Samples of the effluent 
have been submined to an external laboratory an a regular basis to confirm the accuracy of the daily 
measurements. Both the daily analysis and the laboratory analysis hdicate that effluent total nitrate-N 
concentratiom have been consistently lcss rhaa 4.5 mg/L and typically less tban 3 m a  (tabulated data 

ZENON Environmental Systems InC. 
845 Harrington Court, Burlirqton, Ontario, Canada L7N 3B TeI; (90s) 639-6320 Fax; (905) 63&1812 
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available upcm request). The cOnsistcnt achievement of these low effluedt niaate analysis co&m dra 
success of the denitrification proccu design 

I believe &at the 50 day SRT that Reid crowtbar refer to is  taken fiom a kinetic andysis m the 
August 29,1997 propod from Z ~ ~ O D  to HMA. The kinetic analysis was based on immmwt cstiznatcs 
of tank volume. 

I 

The tank volumes used for subsequent kinetic analysis are presented _ _  below: _ _  

Aerobic V o h  I80,OOO US gdons 
Anoxic Volume = 77,060 US gallons 

HtstOrical wastewater analysis data were reviewed and the followiag values used for sludge yield 
analysis: 

Flow - 1 MGD: BOD = 200 m a ;  TSS = 206 mg& 

Flow- 1.5 MGD BOD==16Om~;TSS=l60~ 

Flows = 2.0 MGD, 

At high flows, the BOD concenxration was reduced to account for rain water diludon.. 'xhs suspaadad 
solids concuntralion was not reduced by the same extent because of the impaa of BOD and TSS ftom 
tberorarydnunNton. 

BOD - 120 m a ;  TSS = 160 m@ 

Results fium the analysis ate presented below: 

Flow = 1 MGD 

FiW - 1.5 MGD 

Flow = 2.0 MGD 

The kiaelic analysis. was based on a pmprierary steady sfate model based on Classid Moaod kinetics. 
A true field cosfficicnt of 0.6 (kg TSW BOD applied) was selected and an endogmow decay 
Eoeffieket of 0.06 day'. The endogenous dacay coefficient is redud as SRT hroasos basad OD. 
equations pmwted in the referenced paper Tomphcnaive Ad- Sludge procasS I)aslga W. 
Eclcmfddcr, M. h n s z y  and A. Waddns, 1985"- In the aadysis it was assumed thu 2OYe of the 
muout msprsded solids were non vdatik. A -on ofthe mods1 m f l O n S  Can be 

Net yield = 0.56 kg SSkg BOD; WAS = 7.198 gpd; SRT - 36 days 

N8t Yield- 0.63 kg S a g  BOD; WAS - 9,755 gpd; SRT = 27 days 

Nct Yield = 0.70 SSkg BOD, WAS - 10,637 gpd; SRT = X days 

F-P-duPon raqusa 

The $reatest impae on sludge generation rates will result h m  the ''high= than ds-" flawratse 
under cby weather conditione. Tbese "higher" flowrates M y  incrtasC the BOD Qbd TSS load as 
well as reducing the SRT and digestion capacity for the.- A mm of esthnated ddga 
generation rates for an average flowrate of 1 MGD 
mglL BOD and 200 mg/L TSS). 

1.35 MOD is prsssntad bdow @asoa on 200 

Flow = 1 MGD, 
Flaw = 135 MOD 

Net Yield = 056 kg TSsn(;tz BOD; WAS = 7,198 gPa; SRT - 36 days 
Net Yield - 0.61 kg TSs/kg BOD, WAS 10,800 gpd; SRT = 24 daw 

0 Because of the axtcndcd SRT at which the process is 0- Zen- beliovcs t h t  the fecllity d d  
likely achieve a substantial degree of nitrification azrd has attempted r 0  start the procff~ in a f b h b  to 
maximize the nitrification potential. 'Ihere is no intention to d supplamontal dld& addilh 

I 
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beyond process start-up. The anticipated date far stopping Supplemental alkalmiq addition i s  
November 13- 

The reason for the chemical addiion employed to date i s  to maintain pH in a range whw nitrification 
rates are not severely inhibited. "be influent alkalinity of the raw wastewater is approximately 100 
m a .  With substantial nitrification, the mixed liquor alkalinity would be less than 50 m@ (wen 

substantial denitrification), resulting m bioreacbr pH d u e s  suffiaently low to f i b i t  
nitdication xates. During process start-up, alkalinily has been added fo supplement &e raw 
wastewater alkalinity to allow fot a fully ni-8 population to develop and potentially atclimate to 
the relatively low d x e d  liquor pH The intention was to slowly reduce alkalinity addition rates to a 
value of zero. 

Withm supplemental aIkalinity addition, the permeate pH has been in the range of 6.0 to 6.2. With 
approximately 25 mg/L of supplemental Winiq addition the permeate pH has been in the range of 
6.2 b 6.5. With w1 flow to the ZenoGun@ process and supplemental alkaliaity additioa, &e effluent 
ammonia concentratioa. has btgl in the mge of3.5 to 9.0 m f i  (tabulated dala available upon 
request). The imtention is to slowly reduce the supplemend altaliniw addition rate wef the next ten 
days and deteamine the effluent ammonia ancentration that can be achieved. 

PAGE i/1 

Hof&nann blowers were contacted in April, 1998 to comment on throttling of the blowers in ordet to 
operate at the Supplemental Airflow Design Flow Range presented below: 

1100 ICFM @ 4.5 psig discbarge pressure 
1350 ICFM @ 4.5 psig disehaxge pressure 
1 I 0 0  ICFM @ 5.6 p&g discharge pressure 

Mr. Rob M e  of Hofhann had& Canada florcmto, Ont.) produced blower cwes and commented 
that the blowers would be operated witbin an acceptable range. A copy of the cbntspondence betwea 
k o n  and ~ofihann is available on request 
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Trojan 
e 

TROJAN TECHNOLOGIES INC. 
3020 Gore Road. 
London. Ontario N5V 4T7 CANADA 
Tel: (519)467-3400 I Fax: (519) 457-3030 
Intemet httpYhwuv.tmjanuv.com 
E-mail: 

--S-ni- w r s h e e t :  1 
To: 
cc: Ted Thrush/ Ramtech/048 

From: Christine Zimmer 
Date: 11/05/98 
Re: Powell River, BC 

Graham Symmonds / Hill Murray / 1-250-388-3943 

Kevin Wyliel Trojan 

~- 

0 Urgent 0 For Review 0 Please Comment 0 Please Reply 

Dear Graham, 

In response to your fax regarding Reid-Crowther's inspection of the Powell River WWTP, please review 
the following comments: 

Looking through our file, Trojan has provided 5 budget proposals, two of which were proposed on 
Sept. 5,1997. The UV system that was proposed with a total of 72 lamps was based on a peak 
tlow of 3 MGD. The UV3OOOB that has been installed at Powell River has been designed for a 
Peak Flow of 1.862 MGD. 0 
The readings displayed on the System Control Screen of the UV3OOOB are UV intensities NOT UV 
dosages (Dose = Intensity x Time). The system was designed to deliver a UV dose of 22,000 
uwdcm2. This design dose was based upon a collimated beam result that Trojan performed on 
effluent from 8 similar WWTP (efluent treated by a Zenon system). Collimated beam results 
showed that a dose of 7.2 uws/cm2 was suftlcient to meet a limit of 25 Fa100 ml. Trojan's 
standard practice is to design a system to deliver a dose to achieve % of the disinfection limit (or 13 
Fa1 00 ml) as an extra safety for fluctuations in effluent quality. Thus a design dose of 22,000 
uwdcrn' was selected. 

- 

I hope the above information is helpful in addressing the issues raised by Reid-Cmwther. Please 
contact me if you have any further questions. 

Regards 

a4g 
Christine Zimmer, P.Eng. 
Regional Manager-Trojan West 

http://httpYhwuv.tmjanuv.com


From: Gabe Le Bihan To: Gary Jazek Date: 11/4/96 Time: 3 1 4 3 2  PM Page 1 of 1 

Y 
BY FAX 

Hill Muny & Associates Inc. 
Victoria, BC 

ATTN: Gary Jazek 

Dear S k  

LEBIHAN 
ENGINEER1 NG 
INC. 
SmmAi 
ENGINEERING 
#240 - 1054 KIRSCHNER ROAD, KELOWNA, 6.C. VIY 4N6 
TELEPHONE (604) 061-6607 * FAX (604) 061-6609 

RE: Westview Water ReclamationFacility. Powell River, BC 

In reply to your letter of November 3, 1998 regarding seismic bracing for the above project. 

The precast panels are designed to the seismic requirements of the BC Buildmg Code and the loads supplied by 
the steel designer. 

If you have any M e r  questions please call. 

Regards, 

H.G. Le Bihan. P.Eng. 
for LEBI" ENGJNEERING INC. 
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-my, kERTh CANADh 72P 206 
PHONE: (403) 236 9293 FAX: (403) 279 3140 

~- FAX TRANSMISSION SHEET 

DATE Novtmber 3,1998 

COMP~HillMurrayandAssociatesJnc. 

Am. Mr. Gmy le& Engineering Manager 

FAX NO: (250) 38% 3943 

FROM Narcr Rsbbnai 

NUMBER OF PAGES: 1 (including this sheet) 

R 2  W d e w  Water Reclamtion Facility, Powell River, B.C. Project No: 9841B-001and 002 

In reply to your letter in regard to seismic bracing for the above projects, please refir to our 
drawings E-5 for job 98-01B-001 and E-1 for job 98-01B-002 where roof x-bracing and struts art 
showm The struts consist of W6x15.S and C8xl3.2 at the wall elevations. X-bracing are 1" 
muncl steel bar. ,The provided b.amcd x-bracing will transfkr the seismic forces of the foof to the 
shear d s  around the building. Please note that the concrete walls are not designed by Car& 
Rohg  m s  Ltd. 

Please call to discuss should you q u h  further informatiollL, 

NaserRabbani 

c. CollinLee, Advance Building Systems Inc. 
c- Bob Fergusos Bifer Holdiags BC Ud 

Fax: (2501861 1034 

' TOTW p.01 
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i- 

CRANES & EQUIPMENT LID.  

OFFICES a MANUFACTURING PLANT: 
33!S LYNN AVENUE, 
NORTH VANCOUVER, B.C. V7J 2G4 
TELEPHONE (604) 9esl181 
FACSIMILE: (604) -160 

HILL MURRAY 61: ASSOCIATES INC. 
Suite 202-780 Tolmie Avenue 
Victoria, B.C. 
vsx 3w4 

Your Ref P.O. # 246735-01797 

Date; November 4, 1998 
Our Ref: CEV-98- 1 1,107 

Attention: Mr. C a N J& 

Dear Sir: 

f 

Please accept this letter as confirmation that the crane serial #I CEV-98-1 I ,  107, was built in 
accordance 4 t h  all CSA and CMAA specifications and designed to operate with a safe working 
load capacity of 3000 lbs. in a full cantilever position. 

As we have stated previously, the bridge travel cannot be driven down shop with cantilever in fill 
position until cantilever has travelled back to underside of bridge girder. 

I trust this meets with your requirements in regard to this project and remain, 

Yours very truly, 
MENT LTD. 

Sales Manager 
BLB : hdk 

. 
I 

1 
SALES & MANUFACTURERS L 

TOTAL P.81 
L C  &.# As?. 
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S O L U T I O N S  

FULL FLOW TRIAL 

WESTVIEW WATER RECLAMATION FACILITY 

5 - 6 JANUARY 2000 



Westview Water Reclamation Facility 
5 - 6 January 2000 

Full Flow Trial 
Page 1 

Full Flow Trial 
Westview WRF 

5 - 6 January 2000 

Trial Performed by: 

Trial Reference: CWCFOO12B 

Graham Symmonds, P.Eng. 

Purpose: The purpose of this trial was to prove that the Zenon MBR system could meet 
the peak flow requirements of the contract. 

The contract documents spec@ the following MBR production capacities: 

Average Annual Flow: 
Peak Flow: 

Criteria: 

93 1,000 USGPD 
1,862,000 USGPD for 12 hours maximum 

INTRODUCTION 

The trial consisted of two elements: single pump trial and pa l le l  pump trials. This was instituted to 
establish the best operating conditions to meet the peak flow requirements. 

The Westview WRF control sequence has a number of control elements designed to both meet the flow 
requirements of the design, and to protect equipment. The two primary control elements are: 

1. Control by Weather; and 
2. Control by Flow. 

In Control by Weather, the PLC calculates flows entering the facility over a one hour period, a three hour 
period and a 12 hour period. This information is used to determine when the plant is seeing high flows due 
to infiltration and inflow, rather than simply a diurnal peak This is normal mode of operation. 

In the Control by Flow mode, a flow set point can be entered, and the PID loop will drive the pumps to 
meet that flow (subject to constraints on transmembrane pressure, NPSH requirements of the pumps, tank 
levels etc). 

Note that both these modes have effects on the flow control valve, and the permeate production p p  
operations. 

CONSTRAINTS 

During this trial, the following criteria were maintained as operational limits: 

TMP > -9.Opsi 
GFD <3OUSGFD 

OPERATING CONDITIONS 

During the trial, the following conditions existed in the reactor: 

MLSS 
Temperatwe 12.5C 
Aerobic DO 
AnoxicDO <0.3rngL 
PermeatepH 6.07 

14,600 m a  (average of four membrane tanks - data from 4 Jan 00) 

2.0 to 3.0 mgR, 

During the trial, the area recorded 1.5 mm of rainfall. 

Hill Murmy & Associates 
201 - 1962 Canso Road Sidney, BC V8L SVS 



Westview Water Reclamation Facility 
5 - 6 January 2000 

Full Flow Trial 
Page 2 

PROCEDURE 

5 Jan 2000 

1330 

1343 

1415 

1430 

1437 

1451 

1725 

1830 

1950 

2020 

Changed plant from Weather Control to Manual Control 
Adjusted set point (FCV 7660) to 1200 USGPM 
This controls the influent to the plant to 1200 USGPM 

Adjusted FCV 7660 from 1200 to 1320 USGPM 
1320 USGPM = 1.9 USMGD equivalent 
Plant controlling to set point 

Adjusted FCV 7660 from 1320 to 1400 USGPM 
This was done to get additional flow to the plant 

MLSS samples of east and west aeration tanks taken 
BOD and TSS samples taken of mixed effluent. 

Adjusted FCV 7660 from 1400 to 1500 

Adjusted FCV 7660 from 1500 to 1600 
Flow not increasing to plant because of lack of influent flow. 

Headworks V-notch weir raised slightly (0.5 - 1.0”) 
This was done because V-notch weir requires final adjustment and was causing overflow 

to the Drumscreens when influent flows were at about 1100 USGPM. By 
raising the V-notch and allowing flow underneath, the levels dropped and more 
flow entered the MBR 

Adjusted FCV 7660 back to 1400 USGPM 

Changed ZW-1 to “Controlled by Flow” 
On Settings 4, changed FAH-3520-1 (Flow Alarm High) from 650 to 800 USGPM 
Changed FC-3520-1 (Flow Controller) from 648 to 750 USGPM. 

Changed ZW-2 as above. 

Changed FC-3520-1 and FC-3520-2 h m  750 to 790 USGPM. 

Changed FC-3520-2 from 790 to 850 USGPM. 

At this point, the max one pump flow was attained - ZW-1 was capable of sustaining a flow in the 
order of 735 USGPM at a TMP of -5.2 psi. ZW-2 was capable of sustamng 695 USGPM at a 
TMP of -5.1 psi. Both pumps were operating at approXimately 8 1% speed 

6 Janwy 2000 

0125 Reverted to Level Control and returned amended control parameters to pre-trial values, 
with the exception of which remained in Manual Control at 1400 USGPM to allow plant 
to take as much flow as possible (ie reduce bypass). Flow values returned to 648 
USGPM at -4.5 psi for both systems. 

Hili Murray & Aswciates 
201 - 1962 Canso Road Sidney, BC V8L 5V5 



Full Flow Trial 
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Westview Water Reclamation Facility 
5 - 6 January 2000 

Parallel PumD Trial 

6 January 2000 

1022 

1027 

1034 

1039 

1756 

1945 

1947 

1950 

2010 

2 143 

2243 

2307 

7 January 2000 

03 15 

Changed ZW-1 to Controlled by Flow 
Changed FAH-3520-1 (Flow Alarm High) fkom 900 to 1000 USGPM 
Changed FY3H-3520-1 from 850 to 720 USGPM. This changes the permeate flow rate 
that determines when parallel pump operation is called for. 
Changed FY2H-3520-1 from 400 to 650 USGPM. This changes the return to smgle 
pump operations parameter. 
Changed FC-3520-1 from 648 to 735 USGPM. Two pumps were activated. 

Changed FC-3520-1 from 735 to 800 USGPM. ZW-1 controlling to 800 USGPM. 

Changed to Manual Control from Weather Control 
FCV 7660 set at 1400 USGPM. 

Changed ZW-2 as per ZW-1 at 1022 hrs. 

Increased FCV 7660 from 1400 to 1600 USGPM. Influent flow reducing - tank levels 
dropping. 

Changed FC-3520-1 from 825 to 850 USGPM 

Changed FC-3520-2 from 850 to 895 USGPM 

Changed FC-3520-1 from 850 to 895 USGPM 

Changed FC-3520-1 from 895 to 810 USGPM to try to have PID control better. Reverted 
back to 850. 

Changed BP frequency from 10 minutes to 11 minutes. 

Flow Check @10:39:56 Discharged Volume = 589,646.38 USG 
Discharged Volume = 1,525,371.5 USG @22:39:32 

Total Treated Flow = 935,725.2 USG 

Revert to Normal Ops (Control by Level in Weather Control Mode) 

MLSS samples taken fkom east and west aeration tanks. 

Hill Murray & Associates 
201 - 1962 Canso Road Sidney, BC V8L 5V5 



Westview Water Reclamation Facility 
5 - 6 Januaw 2000 

Full Flow Trial 
Page 4 

DISCUSSION: e Sinele Pumu Onerations 

This trial was performed to establish the maximum production fiom the system when using single pump 
operations. Maximum sustained single pump flow attained was: 

ZW-1 
ZW-2 

- 735 USGPM at a TMP of -5.2 psi. 
- 695 USGPM at a l l @  of -5.1 psi. 

Both pumps were operating at approximately 81% speed. 

Parallel Pumu ODerations 

The plant is not fitted with the capability of directly inputting a controlled transmembrane pressure. TMP 
is calculated within the PLC ladder logic. This means that the trial was conducted under true operational 
condition, not at an artificially high TMP. This does, however, result in a trial that is more complicated to 
manage. 

Flows 

Flow data was recorded from the following systems: 

Permeate Production Mag Meters 
W Discharge Mag Meters (representaive of Water-Made-Good) 
MBR Influent Parshall Flume 
Bypass Parshall Flume 

The total production during the 12 hour parallel pump trial was 936,284 USG. This was accomplished at a 
maximum TMP of -6.1 psi. Permeate production was measured form the W Discharge Mag Metm. 
Permeate Mag Meters recorded a production of 1,081,449 USG. By comparing the change in tank levels, 
and adding the MBR Influent Parshall Flume totalizer, a third total flow produced can be determined. This 
method yielded a flow of 937,159 USG. 

It is important to note that the data from all three methods of flow calculation agree. The parshall flume 
and the W discharge data are within 0.1%. The permeate production and W meters indicate a seMce 
factor of 86%. This indicates the relative accuracy of the measuring methods, and confirms the findings of 
Southwestern Flowtech and Environmental during their flow studies. 

e 
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Westview WRF 
Full Flow Trial 

January 6,2000 
1039 hrs to 22:39 hrs 

Analysis 

iOWS Meter Readings 
stall Stop Total Production During Triil 

Perm-eate Discharge - Water Made Good ~ ~ ~ - - ~ ~ p58StT4Tp 1,525,631 936,284.2 USG 

Permeate Production (incl BP) 726,986 1,808,435 l,OBI,449.3 USG 

MBR Influent Flow 
Parshall Flume 530,738 1,437,499 906,760.7 USG 

Tank Level (average) 13.13 12.35 
Tankage Area 
Tank Level Delta 0.78 fl 
Total Volume Removed from Reactor 4.222 ft3 

5400 R2 - 90 x 60 tanks 

30,399 USG 
Total Treated Oul of MER 937,159.4 USG 

Bypass Flow 57,977 96,385 34407.7 USG 

' owr  Consumption 
kW-hn Start Stop Total MN-hrs Used 

32846.43 35996.72 ,3150.29 In 12 hour trial 

As shown on the graph below, permeate production throughout the trial was hear, indicating consistent 
peI-fOrlllanCe. 

WesMew FFT Flow Data 

lime 

I FFT Flow- W Discharge - 12 tv Peak FlowRequiamnt I 
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Membrane Performance 

.. . 
. 

The performance of the Zenon ZeeWeed membrane system was evaluated by examining the flow, flux and 
permeability sustained during the trial. 

The following graphs show membrane performance for ZW-1 and ZW-2 during the trial. 

ZeeWeed #1 (North) 

TJV-I FFTData 
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PermeateMagMeter#l I 
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Westview Water Reclamation Facility 
5 - 6 January 2000 

ZeeWeed #2 (South) 
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In general, both ZW-1 and ZW-2 maintained stable operations throughout the trial. ZW-1 performed 
better, likley due to the inclusion of OKC membranes (ZW-2 consists of 16 cassettes of 8 modules each of 
OCP membranes. ZW-1 consists of 11 cassettes of OKC and 5 cassettes of OCP modules). 

It is interesting to note that as the flow reduced to the plant, and the tank levels receded, a drop in 
production rate (flow) was observed. This can be explained by the effective reduction of head on the 
membranes, resulting in an increased suction head on the pumps, and can be seen on the graphs as a 
decrease in the absolute value of the TMP (ie as the tank levels decreased, TMPs in the system changed 
fiom 4 . 0  to -5.6 to -5.7 psi). Permeabilities (flux divided by transmembrane pressure) remained constant, 
indicating that the degradation was not due to membrane performance, but rather external factors. 

Other Operational Data 

Data was collected on the electriacl power consumption during the trial. The plant consumed 3 150 kW-hrs 
during the 12 hour trial. This represents a monthly equivalent of 189,000 kW-hrs per month, were the plant 
to be operated continuosly at this peak flow condition. Peak demand was consistently in the 270 kW range. 
Power factor averaged 86.5% (ranging fiom 85 to 87%). 

Westview FFT Electrical Data 
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The following graph shows current drawn and kW deamnd at the plant against tank levels. It is apparent 
that the electrical load at the plant varies with tank levels. This effect is likely due to the change in the 
operating head o fthe blowers (ie lower tanks provide less back pressure against the blower discharge). 
This data is useful in determining an optiumum level of operation for the plant. From this graph ot would 
appear that controlling level to approximatley 13.13 feet reduces the demand charges, and results in the 
optimimum reduction in current draw (resulting in an equivalent drop in kw). 

- -  

Electrical Data vs Tank Levels 

350m I 15 

50.0000- 11.5 

om 7 , 11 
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CONCLUSIONS and RECOMMENDATIONS 

1. The plant met the obligations of producing 93 1,000 USG water-made-good in a 12-hour period. 
Water-made-good was 936,284 USG 

Membrane performance was stable throughout the trial. 

When the plant is in Level Control, consideration of setting a controlled level in the order of 13.13 
feet should be made. 

The operational MLSS of the plant was high. The new a n o n  spedication is 10,000 to 12,000 
mgL. CDPR staff must take action to reduce MLSS to specification. 

The membrane cassettes should be subjected to a recovery clean in the normal course of activities 
(ie 2 cassettes per day). 

2. 

3. 

4. 

5. 

Hill Murray & Associates 
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Preliminary Briefing Note 
Westview Flow Analysis 

Background 

In order to venfy the accuracy of the flow measuring devices, Hill Murray commissioned Sothwestern 
Flowtech and Environmental (SWFT) of Surrey, BC to install additional flow meters and evaluate the 
flows. 

This report details the preliminary findings. 

Methodology 

SWFT installed the meters for the period 13 September to 27 September. Flow meters were installed as 
follows: 

1. 
2. 
3. 

Flow data (depth and velocity) was collected at five-minute intervals throughout the trial. This data 
represented the average flow over the five-minute interval. 

Data was downloaded and analyzed using standard'data correlation techniques (depth vs velocity scatter 
plots etc). 

The manhole immediatley upstream of the headworks building (doppler area-velocity meter) 
The bypass parshall flume (ultrasonic flow meter) 
The inlet to the MBR area of the plant (doppler area-velocity meter) 

Data 

The data collected is shown in the following chart. Of note is the marked correlation between the SWFT 
#3 flow meter monitoring the flow to the MBR and the HMI totalizer operating from data from the MBR 
influent parshall flume. This contrasts dramatically with the SWFT #1 Headworks flow meter, which 
consistently reads an average of 4 1% lower than the HMI and the SWFT #3 flow meters. This can be 
explained by the influence of the lift station: the lift station causes dramatic variations in the depth and 
velocity in the influent pipe. It is felt that the combination of rapidly changing parameters results in a less 
accurate data curve. The velocity-depth scatter plot clearly reveals a bi-modal flow characteristic. The 
influent parshall flume and the SWFT #3 meter, on the other hand, are subjected to a much more steady 
flow (due to the flow dampening effects of the headworks facility) and are therefore considered to be more 
accurate. There is still an effect on the flow characteristics from the lift station, and this causes variation in 
the velocity-depth scatter plot. 

Also plotted on the same graph is the mag-meter discharge volume from the W discharge, as totaled by 
the HMI. These meters, when installed according to the manufacturer's instructions can achieve accuracies 
in the order of 0.5% of span - far superior to any open-channel flow measurement device. There are four 
mag-meters installed on the permeate discharge system, two measuring total permeate production, and two 
measuring permeate discharged. Comparing instantaneous flows, the mag-meters read the same values 
when measuring the same flow. In addition, the ratio of totalized production to totalized discharge is 0.83, 
the expected ratio when all the backpulses, maintenance cleans, aerator flushes etc are taken into account. 



Westview Flow Data 

13-Sep-99 153ep-99 173ep-99 19Jep-99 213ep-99 233ep-99 253ep-99 27Sep-99 

Date 

I-SWFT#l +SWT#3  -MBR Influent HMI MBR Influent * HMI Permeate Discharge I 

Data Conclusions 

The third-party data supports and validates the flow measuring techniques employed at Westview. This 
data suggests that the actual flows to the plant are substantially higher than that recorded during the design 
parameter evaluation performed by Reid-Crowther. 

Analysis of Flows against Design 

Design Criteria 

The Westview design is based on flow data supplied from the District in the initial contractq period. The 
Corporation had commissioned a detailed assessment of the condition of the Westview, Townsite and 
Wildwood treatment plants, and a determination of the design parameters for a new facility. A comparison 
of the Reid-Crowther Preliminary Design Parameters, the Hill Murray Design Parameters and the Actual 
Flow to the Facility is shown below (flows in m3/day): 

1993 1994 1995 1998 1999 2010 
Reid Crowther Preliminary Design Data 

Population 
RC Average Annual Flow 
RC Average Dry Weather Flow 
RC Maximum Month Flow 
RC Maximum Weekly Flow 
RC Maximum Day Flow 
Peak Wet Weather Flow 

Hill Murray Design Data 
HM Design Average Annual Flow 
HM Design Average Dry Weather Flow 

8275 
3246 3473 3704 
2385 2581 2294 
5455 5417 6930 
8698 7028 9709 

12358 10406 11769 

9400 
3950 
2820 
6580 
9635 

13065 
25990 

3520 
2300 



Actual Data 
Actual Average Annual Flow 6432 
Actual Average Dry Weather Flow 4902 
Actual Maximum Month Flow 9038 

- A- _ _  9946 

0 bservations 

The actual ADWF seen by the Westview facility in 1999 is 1.73 times that expected in the year 2010. The 
AAF in 1999 is 1.6 times that expected in 2010. The MMF in 1999 is 1.4 times that expected in 2010. 

Impact on Operations 

Clearly, the flows to the plant are substantially higher than expected, and well in excess of the design 
parameters. This will have a sigmficant operational, as well as a permit, impact. 

MBR Impact 

The plant is currently configured (post-expansion) with 240 operational ZW-500 modules. Assuming that 
the plant is maintained to a standard to meet an average GFD of 15, the plant will be able to produce a 
totalized “water-made-good” value in the order of 5,500 m3/day (0.83 SF). While this represents a 
totalized flow above the actual ADWF (4,902 m3/day), there are still days between 1 May - 3 1 October 
that will result in bypass of screened sewage. This contravenes the permit requirement of disinfection of all 
flow during this period. In addition, the plant is incapable of treating the required 2 x ADWF of the 
Municipal Sewage Regulation (see permit discussion below). 

Operation of the plant at greater than the design AAF requires both a higher TMP and a higher flux. This 
results a greater cake deposition on the membrane surface, and a greater flux of solids approaching the 
membranes. Both of these conditions increase membrane maintenance requirements. 

Sludge Impact 

Sludge production is proportional to influent flow and BOD loading. As flows increase, a linear increase in 
sludge is expected. 

Drum Screen Operational Philosophy 

The design philosophy of employing Drum Screens to treat the I&I flow in wet weather is predicated on a 
reduction in BODRSS loading as I&I occurs. An increased AAF and ADWF means that the dilution effect 
is delayed, subjecting the Dnun Screens to full strength wastewater. This has an effect on the overall 
efficiency of the system (as the effluent is dependent on the influent strength) and increases Drum Screen 
maintenance. 

Permit Impact 

While the ADWF in the permit is stipulated as 2,300 m3/day, the actual ADWF is in the order of 4,900 
m3/day. The current permit requires that “discharge quantities” less than 4,600 m3/day (ie total flow to the 
plant) must meet a BODESS of 10/10 and a fecal coliform value of 25 CFU/lOO mL. With an ADWF of 
4,900 m3/day, this value, by extension, would have to be 9,800 m3/day - a value likely not to be reachable 
by the plant. It is, however, possible to meet the secondary standard (BODRSS 45/45) for up to 2 x 
ADWF, provided the ME3R treat a water-made-good value of 5,300 m3/day - a value possible with GFD 
of 14, a service factor of 0.83 and 240 modules. 



This is shown in the accompanying graphs, based on the following: a - 
Treatment Capacity 
Micro-Screen Capacity 
Peak Wet Weather Flow 
Average Dry Weather Flow 

Wastewater Influent BOD 
Wastewater Influent TSS 

~ -~ ._ 

Infiltration BOD 
Infiltration TSS 

MBR Effluent Quality 

Fine Screen Removal 

1,400,000 
1,782,720 
6,873,840 
1,293,600 

170 
170 

30 
30 

BOD 1 
TSS 1 

25% 
45% 
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Westview Water Reclamation Facility 
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At all flows, including observed Peak Wet Weather Flow of 13,DOO m3/day (3,430,000 USGPD), the 
blended effluent can meet the secondary requirement. 

While this method would meet the 2 x ADWF requirement, the disinfection of the entire flow from 1 May 
to 3 1 October is ng$ possible without augmentation to a minimum of 320 ZW-500 modules, as shown in the 
accompanying graphs. 



Actual Flows - Westview WRF 
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Conclusions and Recommendations 

1. Augment rneinbraife lhodwles to 280 ZW-500 modules. This will result in a treatment capacity of 
6,600 m3/@ (1,743,000 USGPD, @ 0.83 SF and 15 USGFD) and an ability to meet the 
requireme& the my to October pennit. 

2. Commence permit negotiations to enable the p l d -  to operate under a realistic permit. 

I : W R O J E C T S \ C U R o w e l l  River\F’reliminary Briefmg Note - Flow Study.doc 
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(7) the lack of dissolved oxygen probes in the westerly membrane biorermr: , e  

LIDSTONE, YOUNG, ANDERSON 

-UP} .rn.1-rv613 
,250) 383-2064 

VIA ] F a m E  ~- ~~- - - - .- - 

May 12,2000 

Mr. Mnrviii R.V. Stonow, Q.C. 
Elako, Cassels 4% Grdydoii .LLP 
Barristors & SaliGi tors 
Suite 2600, Three Bentall Centre 
595 Burrard Strm 
Vancouver, BC VTX 1 L3 

Dear Mr. Storrow: 

Re: Design-Build Contract for Upgrade of Westview Treatment Plant ('(Contr?uctJ') 
between the District of Powell IRlver (9he District") and Hill Murray and Associates 

Our File No. 00003-0331 
(claw MurrayW> 

0 We write firther to our letter dated Miry I ,  2000, whoruin WB advised that *we would be 
providing you with a list of the daiiciencies remaining in tho work performed by Hi11 Murray 
under the Conuaol. 

Plwe be advised that, lo dab, our client's review of the work performed by Hill :Murray under 
the Contract indicates the following defirienoias in relarion 1.0 the 6arnc): 

(1) 

(2) 

the lack of a backup system for the central control sysbm of the plane r! 3 
LJLr-' 2 ,* Lk '44 tho lack of a primary flow incasurhc device prior to the inlet screw auger sci'eens; + , 

(3) 

(4) 

the lack o f  a mechanical ~creeni~igs oompactiorddewotering devioe botwcal the weas or 
screen discharge and screenings storage; 

tho lack of suitable gn't removal dovices in tho hcudworks a d  bioreaotor pmione of tho 
plant; 

(5) 

(6) 

the insufficiency of ihe two 1.atm-y drum screens io 
flows; W n h  - l*Ld G h A  &'&J .to "mk"lh-( 

tlic lack of LI permanent device for draining the rotary drum screen concrtk mclosurce to 
allow for the clewing of, and elimination o f  biologicul growth in, the mclosrrcs; 
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(8) 

(9) 

the lack o f  suiiabfe tank isolation gates for the westerly membrane bioreacttrr; 

the lack ofsuitable sludge storage facilities prior to the sludge dewatering process; 

(IO) [he lack of magnetic flow meters in rcspe~t of the flow of sludg~ from the membrane 
biorcactors to the sludgo prtes; R.8. A? 

(1 1) the lack of 8 hilly enclosed flow-through in-vessel sludgo compostiny unit and 'the 
unauthorized replwement theroof with an open trough style cornpostinB ui i t  (which has 
not yet been installed); 

the lack of u 72 lamp W eMuent disinfection system and the unauthorized replwernent . 
rhereof with a 48 .tamp UV effluent disiiifection system; 

the lack of a disinfacdon system in respect o f  e f b m t  flows which bypass ihc mtmbrmc 
treatemmt procw; 

d 

WJkJ. (12) 1 

(13) 
*.t ~ L - J  - u~ L. %--;UJ Td-4-d 4. 

(14) tbe lack of as-built drawings in respect of the work pc~fo~mcd by Iiill Mulray under the 
Contract; 3, 

(1  5 )  

(16) 

tba lack of v&ficEstion of the effectiveness of the bioAllar sydam; ? 

the lack of local hand-off-auto switches and how metere on various machines and other 
equipment in the plant (e.g., thc screw auger inlet scremo in the headworks ;lorlion of the 

@ 
plmt}; 

(17) the Iuk of covers in tespeQt of the rotary drum screens to crlpliira the dtflactod water 
spray from the spraybars and reduce the moislura in the headwurh portion o.'tha plant; 

(1 8) 

(19) 

(20) 

(21) various oltctricel deficiencies. 

In addition to the foxxgoing deficiencies in the work performed by Hill Murray 'undw tho 
Contract, these UB il numbar oCother issues between our clients that rcmain outstanding:. 

First, our client remaiw concerned that the plant remains unable to bath effeotivAy treat the 
expected flows of wastewater enteriag the plant and meet the perforniance spacifitaions aet out 
in the Coneract. Ta date, our client lias not received any continnation from Hill Murray tbar the 
plant will br; able to & the same In these circumstances, our clieni i s  currently unilsrlakiny its 

thc lack of a connection of the r o l r u y 3 r n  screen spraybws to a bot water supply; 

thc lwk of verification of the hydraulic capacity of various podons of the plmt (t.~., the 
cause of the surcharging of ti  manhole along the effluent discharge pipinEJ); 

various structural deficiencies (e+, the instiillation of various 6& b e m a  and the 
construction of tbe\lnernbrane cleaning tat&$; and 

-M sUl0pl;cd A, -CU & 

\oU L * b  

pbi -  -e' zs'l & - i  : 

c/ 

M a y  I I ,  :!uuo 413s PMmC 
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own invcstigations to detenninc the ability of the plant to clTwlively Ireat the expected flows ai' 
wastewater entering - the plant and nied the performance specifications set out in che Contrict. 
Wa will advise you ofthe results of such invcstiptions in due toursc. 

Second, our ciienl is concaned that the: costs of operating the plant are drastically higher than 
represented by Hill Mumty. From thc beginning o f  this project, Hill Murray pmniisd 0111' client 
a highly automated and cos1 affective sewage treatment facility, To date, t h ~  plan': has proven to 
bo extremcIy labour intensive and expensive to operate. In F i r ,  the operatuip coste for the plant 
am more than double the cost ofopmting a conventional 8ewage troatment facilij). 

'JXird, our client is concerned that the cxpandability ol' the plant has bcei) significantly 
diminished in Hill Mumay's efforts to make it effwtively treat th~ expected flows of wmewarer 
or entering the plant and meet the porformancc specifications set out in the Contract, Hill 
Murray initially repcesentd to our client that the plant would have sul7licimt apandability to 
provide offectiva sewage treatment €or our client for in excess of 20 years. With [he installation 
of 32 membranes in the plant in an effort to eEiitively treat the current flows of wastewater 
entering the plant and me1 the performance spacificslions set out in the Contracf, i l  seems that 
the pminisod Euture expandability ofthc plant has been lost. 

Finally, through an internal audit of tlie monies paid out by our client under the Contract, i t  hw 
come to our client's attention that ir has overpaid Hill Murray in respect of the work actually 
performed by Hill Murray under the Contract. 

We look forward to meeting with you in the mar futklrt! to discws your client'tl intmlians in 
mspact of remedying the aforementioned deficiencies or compensating our clienl in respect o f  
the WIQ. 

If you have any questions regarding the foregoing, please do not hesitate tn conht thc 
undersigned at (604) 689-7400. 

LID~~ONB, YOUNG, ANDERSON 
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Powell River Deficiency List 

General Comments: 

1. The comment with respect to flows is incorrect. We are hlly capable of meeting the “expected” 
flows in the contract. The trouble is that what was expected has not come to fruition - ie rather 

- thanan ADWF o f - 2 3 0 O - m 3 7 ‘ d a ) . ; - t h e - a e t ~ - A ~ ~ ~ t h ~ ~ d ~ ~ € 4 ~ Q ~  a?3fdaYdkikw*- 
weather flows were expected to be 27,000 m3Iday (peak hour). In reality, the peak hour flow is > 
43,000 m3lday. 

- 

2. Operating costs are directly proportional to flows. 

3. Expandability - the plant was designed for the AAF of 93 1,000 USGPD. The RC report stated 
that in the year 2010, the AAF would be 745,000 USGPD. Expandability has been sacrificed not 
because of performance, but because flows are actually at the levels expected in 2010. In other 
words, the starting point for the plant is 12 years in the future. 

Specific Comments: 

1. The lack of a backup system for the central control system of the plant. 

It is safe to say that no PLC driven WWTP is fitted with redundant PLCs - the costs would be prohibitive. 
The Allen-Bradley SLC 5/04 CPU provided is an industry standard system - very reliable and robust. 

2. The lack of a primary flow measuring device prior to the inlet of the screw auger screens. 

The original specification called for flow measurement to be tabulated from the MBR and Bypass Parshall 
flumes. Had the flows been in accordance with the data submitted, the flows during the dry season 
(ADwFs) would have all gone to the MBR and the Bypass would only be used during extreme wet 
weather. There is no requirement to supply a third flow measuring device, as all the flows exit the 
headworks and either go to the MBR or through the Bypass. 

3. The lack of mechanical screenings and compactioddewatering device between the areas of 
screen discharge and the screenings storage. 

I believe they may be referring to the “plug” in the auger. The manufacturer’s rep (ProAqua Engineering) 
states “these type of units are not designed to form a plug”. 

4. The lack of suitable grit removal devices in the headworks and bioreactor portions of the 
plant. 

Grit separation is supplied. Grit removal system to be assembled. 

5. The insufficiency of the two rotary drum screens to handle peak wet weather bypass flows. 

Each drum screen was tested in 1998 to > 1800 USGPM, and indeed the headworks has been subjected to > 
8000 USGPM (1 1 Nov 99). This is well in excess of the 4950 USGPM peak hour flow expected. 

6. The lack of a permanent device for draining the rotary drum screen concrete enclosures to 
allow for the cleaning of, and eliminate the biological growth in the enclosures. 

The enclosures were expected to be emptied via portable submersible pump. 

7. The lack of dissolved oxygen probes in the westerly membrane bioreactor. 



This was never part of any specification. 

8. The lack of suitable tank isolation gates for the westerly membrane bioreactor. 

??? 

9. 

This tank was consumed by the expansion required to meet the actual flows. 

10. 

The lack of suitable sludge storage facilities prior to sludge dewatering process. 

The lack of magnetic flow meters in respect of the flow of sludge from the membrane 
bioreactors to the sludge press. 

MLSS control is based on solids levels, not WAS flow. 

11. The lack of a fully enclosed flow through in-vessel sludge composting unit and the 
unauthorized replacement thereof with an open trough style compositng unit (which has not 
yet been installed). 

Credited. 

12. The lack of a 72 lamp UV effluent disinfection system and the unauthorized replacement 
thereof with a 48 lamp effluent disinfection system. 

The original spec was generated prior to transmissivity tests being performed on the permeate. 48 lamps is 
sufficient. CDPR credited with $10k. 

13. The lack of a disinfection system in respect of effluent flows which bypass the membrane 
treatment process. 

The permit is inconsistent here. The treatment works for flows in excess of 4600 m3/day DO NOT 
INCLUDE disinfection (section 1.1.4.2). The requirement to disinfect from 1 May to 15 Oct is based on 
the assumtion that the ADW is 2300 m3/day (section 2.7). 

14. The lack of as-built drawings in respect of the work performed by Hill Murray under the 
contract. 

As-builts are being completed. 

15. The lack of verification of the effectiveness of the biofilter system. 

The biofilter is designed to industry standards. 

16. The lack of hand-off-auto switches on various machines and other equipment in the plant. 

H-0-A switches are supplied on the Hh4I system. 

17. The lack of covers in respect of the rotary drum screens to capture the deflected water spray 
from the spraybars and reduce the moisture in the headworks portion of the plant. 

If desired, CDPR can install. This was never part of any specification. Spray is considerably reduced with 
modifications to containment walls. 

18. 

HM supplied an in-line heater and pressure washer. 

The lack of connection of the rotary drum screen spraybars to a hot water supply. 



19. The lack of verification of the hydraulic capacity of various portions of the plant. 

This is a well known issue - the 10” line form the SW manhole was marked incorrectly on the Pacific 
Group drawings. A resolution plan has been developed by HM and CDPR. 

The membrane soaking tank lifted as a result of buoyancy when emptied. The crane beams comment is not 
understood. 

21. Various electrical deficiencies. 

. 

This is not understood. 



TAB S 



L A D N E R  
ti ERVAlS  
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1616 - 808 Nelson Strcct 
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Attention: Sukhbir Manhas 

Dear SirsMesdames: 
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L-’ Bordeti lsdner Gervais LLP 
Lawye Pat& & TradeMark Agmk 

1200 Wa&diit tenbe 
200 Bumtd Stmt, P.O. Box48Ebo 
Vancowcr, B.C., Canada v7X IT2 

Fax: (604) 687-141 5 
w . b i ~ M d i L c o m  

d: (604) 687-5744 

1. . CHRISTO~-HEIC J. O’CONNOlt 
direct tcl: (604) 640-4125 
dircct fiqx: (604) 622-5825 

emai I: coconno@,hlgcnnnda.com 

Design-Buil Contract (the LLContract’’) for the Upgrade 
of the Westvicw Wastewater Treatment Plant (the 
‘Want”) between the District of Powell 1Gver (the 
“District”) and Rill Murray & Associates Inc. PlaM”’) 
Performance Boml No. VS1006020 (the L‘Rond’’) 

We write on behalf of chc Guarantee Conipany ofNorth America C‘GCNA”) 
and reply to youu letter dated Ochbcr 23, 2000. It is thc: position of GCNA that it is 
not obligated to take any steps pursuant to the Bond on the Bounds that: 

a) no work-remains to be performed by HM; 

b) all dcficicncies have been addressed by HN; 

c) any continuing problems with the Plant are design or perhmiance issues 
and not covered under the Bond; and 

d) IIM accepted tlie District’s settlement offer dated Augwt 24, 2000 and 
the District is now estopped from changing its position with respect 
thcreto, As a result, the claims against GCNA arc moot and 
uiienforccablc. 

In rcsponse to the items speci[ically enumerated in your October 23, 2000 
letter, it is GCN’A’s position that: 

1. HM has installed a total of five measurement dcvices, the combined 
readings from which nicasuTe the influent flows, These meas~uing 
devices were insullcd pursuant to, and in compliance wlth, the terms 
of Schedule I€ of the Conbact, and specifically section Bl(4) and 
Bl(5) therein. The reason that the District felt it necessary to hire a 
third party to review flows was to confirm thc accuracy of the fitted 
cquipment. As a result of this process, suffixcicnt data was provided 
to confirm that the flow mcasurement equipment was functioning in 
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accordance with specificatiops. As such, T-IM h a  complied with the 
terms of the Contract and the District should be, and is, abls to 
detemiinc jntluent flows. Tlicrc is no further contractual tenn or 
requirement pursuant to which HM is required toprovide a further 
primary flow measuring device prior to the inlet SCTCW auger screcns, 
and as such, Reid Crowther is holding WM to a fictitious standard or, 
in the alternative, raising a design issue with respcct to which GCNA 
lias no obligation, Further, thcre is no mcntion whatsocver of flow 
measurement devices in the substantial completion documentation 
accepled and signed by the District on July 27, 1993. 

Schedule H of the Contract calls for grit removal channels. These 
channels were provided in accordance with the design. There were 
ncver my specifications suggested or implied with respect to these 
clianncls, nor was their cfficiency quantified in any way. There is no 
evidence Lo suggest that the grit removal channels have been 
ineffective and any continued challenges thereto are either a dcsi5 
or performance issue with respect to which GCNA has no 
obligations. 

HM has reviewcd the completion report and agrees that a pump and 
screening devicc was to be provided, This equipmcnt has been 
putchased but not dclivered. Upon final sign-off of the project and 
payment in full, this pump will be delivered. There are no 
specificatims or efficiencies cited in the conipletion report and any 
concern with respeot thereto is 3 design or ydomance issue with 
respect to which GCNA has no obligation. Purlher, as the main 
process tanks were made redundant with the addition of mort 
membranes, the District can now take either sidc of the process 
offline to conduct inspections or degritting routines as they scc fit. 
This tequirement ha6 bccn more than fulfilled. 

HM has no obligation to provide an in-vessel cornposting unit as 
provided for in Schedule H to the Contract. HM sdccted PGL 
Organix to hcad up the selection process for a cornposter which 
included taking c~uncillors and Jim Greenwood to virtually cvev 
composting site in the province at EM'S expense. The District th~m 
selected tlic bough-style cornposter as the most suitable for the 
District's purpos~s. The equipment selection and acquisition has 
bccn thoroughly discussccl, agreed to, purchased and delivered. The 
trough-style cornposter has been delivered but WM never installed 
because of the District's inability to locate a suitable property on 
which to perfom bio-solids composting. HM's obligations did not 
include the locating of the compost facility. Whm the site selection 
yroccss became politically embroiled, "I offered a credit o f  
$64,200 for sitc work y i c h  we understood wfls acceated. HM's 
contractual obligation to provide a cornposter is bascd on the District 
finding a suitable site. No site has to date been found so there is 
consequently no contractual obligation on HM to provide a 
cornposter. The dcficienoy list attached to thc certificate of 
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substantial completion clearly indicates that delivery of the 
cornposter is only to take place once the District has an approved site. 
As a result, HM has no fiuther obligatioas with respect to thc 
cornposter at this time. 

Schedule H does not specify a 72-lamp U V  effluent disinfection 
system. Schedule I3 refcrs to a UV disinfection unit rated at 2000 US 
gallons per day. Clearly, since the fitted unit is treating 1,500,000 
US gallons per day, this rcquirement has been achieved. The 
reference to a 72 bulb W system refers back to a prc-design 
document provided by Trojan Technologies to treat 3.0 MUSGD of a 
standard secondary quality water. Trojan redefined their bid bascd 
on .the contractual flows and highly treated water wilh a submittal 
documcnt no. S'U4501.2 1, effectively replacing the previously 
described system with a 48 bulb system. These were nevcr 
contractual documerr,ts. The performmcc requirement of disintkction 
has becn continuously achieved. Any further issue with respcct to 
the disinfection system is thus a desiq or perfomlance issue with 
respcct to which GCNA has no obligation. 

The as-built drawings arc complete. €334 will be submitting these 
when the unpaid bills are agreed to. 

~~- __ ~ _ _  - 

5.  

6. 

It is the position of GCNA that the Plmt is currently exceeding performance 
criteria specified in the Contract, including criteria for expansion. Pursuant to the 
proposal attached to and forming part of thc Confract, HM was required to ensure an 
average annual flow of 3528 cubic metres upgradeable to 5000 cubic metres. On 
January 5 ,  2000, a full flow trial was performed by Graham Symmonds, P. Eng., to 

The trial results 
indicate that current ability excecds the peak or a 12 hour ueriod which is the 
contractual oblieation. On an ongoing h a r i s . ~ u k n t  has been kcatinn over 5.OOO-yIys/oLLy uJ 

( 3  Y *  &- . . As a result, the District has been providcd with almost 

demonstrate the peaking ability of the mcmbmne bio-rcactor. f&privzz'YSCfi t 
h.rFc 

1s rqfic&aHy 

c d h @  &a( A m <  
double the oapacity it paid for, and HM is neither in dcfault under the Contract, nor is irn exrcfJ 6 P- 
there any rcmaining work lcft to be performed by it. 

If the District feels there are still ongoing problems with the Plant, these are bMcda 1 fiuLJ* 
clearly the result of misrepresentations on flow estimates provided to HM by the 
District and Reid Crowther in May 1997, and on the basis of which HM developed a 
te~lmicd plan which was prcsented to the District in July, 1997. The flow cstimates 

estimates were rclied U D O ~  in the, nresaration o f  the technical nlan and were 

higher. It apuews clear Bat the original flow estimates were misremesented to FIM 
relieving it. of anv contractual. obligation to meet uerfohmce targets. 

p p  

s $ y  

We note also that thc alleged deficiencies referred to in your October 23, 
2000 letter stern fiom a repofl dated April 24, 2000. It is the position of GCNA that 
the CHZM Gore & Storrie Limitcd ("C"') report reprcscnted the final deficiency 
list and we question the basis on which the District continues to provide HLM with 
new and revised deficiency lists or the contractual authority of the District itself lo 
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determine acceptability of the work. Pursuant to section 20.5 of the Contract, thc 
owner’s reprcsentative is rcquired to asse~s the work and either approve completion 
or provide IIM with reasons for disapproval. 

~ -~~ 
Jim -Gi-eSFwG6TwZCTfiC-de@@+itted owner’s representative until his 

resignation in 1998. Pursuant to Section 4.3 of the Contract a party m3y chang~ its 
represmtative by giving written notice to thc other paitics of the new representativt, 
effective on the dak notice is given The District never replaced Mr. Greenwood 
with another representalive and now purports to usc the selviccs of Reid Crowthet in 
the capacity o f  owner’s rqresentative notwithstanding that no written notice was 
provided to the other parties and in breach of contract. 

Furlhermore, we; have serious concerns regarding the continued involvement 
of Reid Crowthcr in this matter and the District’s reliance on the April 24, 2000 Reid 
Crowther report. Reid Crowther was initially involved in the projcct in 1996. It was 
commissioned at that time by the District to develop a solution to the sewage 
treatment problenis. In September 1996, Reid Crowther developed a preliminary 
design package that proposed the amalgamation of thc Townsite, Westvicw and 
Wildwood plants into o m  new facility. The District considered Reid Crowther’s 
proposal to be tlnancially unfeasible. I-IM was consequently rccained to see what 
sLwices could be extended to ensurc that the District received its best value for 
money. HM thus coinpekd against, and ultiniatcly replaced Reid Crowther in 1997. 
As such, Reid Crowther cannot bc regarded as an independent and unbiased party. 
We also note that Reid Crowtlier has previously been rcmoved from acting in thc 
capacity of third party engineer by Court order and we object to the current attempts 
by the Dis~ic t  of Powell River (the “District”) to again use Reid Crowther as its 
reprcscntative. 

In addition. we und,arstrtnd that there are still simificant issues between HM 
and the District with respect to the balance of contract funds. We understand that a / 

Furthermore, the conduct of the District in this matter has to datc proven jy Km prejudicial to GCNA for the following reasons: 0-7 I 

a) a certificitc of substantial completion was granted on the Project on 
July 27, 1998 as a result of which GCNA released a $400,000 letter 
of credit; 

b) settlement discussions were cntered into betwacn th.e District and 
HM without notice to CCNA,  and 

c) the District removed and rcplaced its represmtative with no notkc to 
GCNA. 

Finally, on the issue of settlement, on August 24,2000, the District offercd lo 
pay HM the sum of $37,001.89 in full settfeincnt of this inattcr. The District 
requested that accept the offer by no later than 4:OO p.m. on Wednesday, August 
30, 2000. On August 30, 2000, HM requested w1 extension to Friday, September 8, 
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2000, in ordcr to mdce representations on behalf of all concerned parties. On Friday, 
Septcmber 8, 2000, IN accepted the olfer telephonically and followed up with a 
letter dated September 12,2000, referencing ihe Septcniber 8,2000 acceptance. 

At no time prior 'to September 20, 2000, did the District inform IEM that an 
extension would not be granted. On Sepkmber 20, 2000, HM was advised by the 
District that the offer had expired on August 30, 2000, mld W ~ S  not open for 
acceptance by HM as it purported to do on Fiiday, Septembct 8,2000. 

Where onc person rnakcs a representation to another in words, acts or by 
conduct, silence or inaction, and on the basis of such representation the representee 
altcrs his position to his dcttiment, the representor i s  estoppcd fiwn behaving 
contray to its own representation [see S.M. Waddams, The Lcrw of Contructs (1984) 
at 143). It i s  the position of GCNA that the District, by its conduct, accepted the 
extensioii period and is now estopped from raising the August 30, 2000 deadline as EL 
defence. As a result, thc District is bound by the  ems of tho settlement agrccnlent 
and any claim against GCNA is moot and unenforceable. 

/ 
fmalize the scttlement made on AuPust 24. 2000 rathcr than engage in litination with 
Guarantee which will be vigorously defended. 

Docuicni: 740256: 03 

Yours tnly, 

Borden tadner Gervais LLP 

By: 

Christopher J. O'Connor 
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R E L E A S E  

KNOW ALL MEN BY THESE PRESENTS that the Corporation of the District of 

Powell River (the “Releasor”), for and in consideration of Hill Murray & Associates Inc. 

releasing the Releasor in respect of the subject matter of an action in the British Columbia 

Supreme Court issued out of the Powell River Registry under No. S. 1299, and for other good 

and valuable consideration, the receipt and sufficiency of which is hereby acknowledged, does 

hereby remise, release, and forever discharge Hill Murray & Associates Inc., CWC Canadian 

Wastewater Corporation, the Guarantee Company of North America, their directors, officers, 

servants, employees, agents, and assigns (collectively the “Releasees”) of and fiom any and all 

actions, causes of action, claims, proceedings, suits, debts, contracts, demands, and damages of 

any nature or kind whatsoever which the Releasor now has against the Releasees arising out of, 

or connected with, any cause, matter, or thing in relation to, or in any way connected to: 

_ _  --____-------- - 

1. the contract dated September 1, 1997, between Hill Murray & Associates Inc. and the 

Releasor for the design and construction of an upgrade to the existing municipal wastewater 

treatment plant known as the Westview Wastewater Treatment Plant (the “Plant”); 

2. 
the Plant, whether such claim or cause of action be in contract, tort, equity, or otherwise; and, 

the Plant, including the assessment, construction, repair, remediation, and operation of 

3. performance bond no. VS6006020 dated November 17, 1997, issued by the Guarantee 

Company of North America in respect of the contract between Hill Murray & Associates Inc. 

and the Releasor dated September 12, 1997. 

IT IS UNDERSTOOD AND AGREED that the Releasor will not at any time hereafter 

commence, maintain, continue, or assign any action, suit, complaint, or proceeding of any kind 

whatsoever in any court of law or equity or before any regulatory body, board, or tribunal or 

before any arbitration tribunal or arbitrator against the Releasees in respect of the subject matter 

of this Release, and if the Releasor should do so, this Release may be raised as a complete bar. 

IT IS UNDERSTOOD AND AGREED that nothing contained in this Release shall be 

deemed to be an admission of liability on the part of the Releasees. 
C:\TEMPLit-Release(il1 Mmy)-SM.Doc Nov 28,2000 3:44 PMll 



IT IS FURTHER UNDERSTOOD AND AGREED that, for the consideration expressed 

herein, the Releasor, or any person on its behalf, shall not make any claim or take any proceeding 

against another person or corporation who might claim contribution or indemnity fiom the 

Releasees with respect to the subject matter of this Release, and, if such a claim is made or 

proceeding taken, the Releasor shall indemnify and hold harmless the Releasees in relation to 

such claim or proceeding, including the costs of the Releasees in defending against the same. 

IT IS FURTHER UNDERSTOOD AND AGREED that the contract dated September 1, 

1997, between Hill Murray & Associates Inc. and the Releasor for the design and construction of 

an upgrade to the Plant is hereby terminated. 

IT IS FURTHER UNDERSTOOD AND AGREED that the Releasor is under no legal 

disability, and has read this Release and filly understands the terms of this settlement and it 

voluntarily accepts the terms hereof for the purposes of making a full and final compromise and 

settlement of all such claims against the Releasees. It is hereby acknowledged that the Releasor 

has consulted with, and has been advised by, its solicitor before entering into this settlement. 

IT IS FURTHER UNDERSTOOD AND AGREED that this Release contains the entire 

agreement between the Releasor and the Releasees, and the terms of this Release are contractual, 

and not mere recitals. 

IN WITNESS WHEREOF, the Releasor has hereunto set its hand and seal this 
c=>9#.Y ' in the Province of British Columbia. 

1 The Corporate Seal of Powell River was 
hereunto affixed in thwresence of: 1 

/ /  I 

1 Clerk: 
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Operational Services 

WELCOME TO THE OPERATIONAL SERVICES DEPARTMENT 

Overview 

The Operational Services Department manages the development, 
maintenance and upgrading of District of Powell River infrastructure which 
consists of 112km of roads, 130km of water mains, 120km of sanitary mains, 
78km of storm mains, 2 water reservoir sources, 3 treatment facilities and 12 
pumping stations. A wide variety of engineering projects are undertaken in 
support of the above municipal infrastructure including: 

Design and project administration of the districts capital and 
maintenance projects including roads, water, sanitary and storm 
systems. 
Review of subdivision and development proposals with respect to 
current district design and bylaw standards. , 

Developing district engineering and construction standards and bylaw 
requirements. 
General engineering support to maintenance staff, other departments, 
developers and the public. 
Management of the district mapping, geographical information system 
and engineering infrastructure data. 

Location 

6910 Duncan Street 
Powell River, BC 
V8A 1V4 

Department Mission Statement 

To deliver appropriate services to the public and other departments in an 
efficient and cost effective manner and to ensure that a reasonable standard 
of transportation systems, utilities and civic facilities are provided to the 
citizens of Powell River. 

Department Goals and Objectives 

Refine project management procedures. 
Establish polices and procedures to assure all department services are 

http://www.district.powellriver.bc.ca/operationai.htm 5/14/2004 
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I Townsite Sewage Treatment Plant 

The Townsite STP was built in 1973 and serves approximately 4000 people 
in the areas of Townsite and Cranberry. The plant is located on the 
waterfront in Townsite, south of the Powell River Paper Mill. The treatment 
process is high rate activated sludge, which treats between 2000-3500m3 
per day. 

administered fairly. 
1 Short and long term capital planning. 
1 Enhance Operational Services staff skills through training. 

* 
Sanitary Sewer System 

The Powell River Sanitary Sewer System collects and treats the wastewater 
that we flush down household or building’s sinks, drains or toilets. The 
system includes a network of pipes and pumping stations that collect the 
wastewater at one of the three Treatment facilities. 

Powell River has two sewage treatment plants (STP) that were originally 
constructed in the 1970’s to serve two major catchment areas - Townsite 
and Westview. An aerated lagoon facility serves the north portion of the 
community - Wildwood. Each plant has an outfall to Malaspina Strait. An 
overview of each treatment location is listed below: 

Westview Sewage Treatment Plant * 

The Westview STP was built in 1971 and serves approximately 8000 people 
in the area of Westview. It is located on the waterfront near the Westview 
Boat Harbour on Willingdon Avenue. The original high rate activated sludge 
plant was upgraded in 1998 using membrane ultrafiltration technology. The 
improvements have helped eliminate almost all odors associated with the 
treatment process, while at the same time improving the quality of the 
effluent. The plant currently treats between 4600 and 9500 m3 per day and 
presses 5m3 (20% solids) per day of biosolids, which is shipped to 
Vancouver Island for use as fertilizer. 

Wildwood Sewage Lagoon 

http://www . district .powellriver. bc. cdoperational . htm 5/14/2004 
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The Wildwood plant was built in 1965 and serves approximately 1270 people 
in the area of Wildwood. The plant is located at the north boundary of the 
district near Highway 101, 
The treatment process is a 36,000 m3 single cell aerated lagoon, which 
treats between 500 and 1500 m3 per day. 

* 
All three facilities use natural treatment to process the wastewater. No 
chemicals are added to the water. Instead an aeration system is used which 
enhances the natural bacterial breakdown of the nutrients in the water. The 
air is used by naturally occurring bacteria in the sewage to break down the 
organic compounds into carbon dioxide, nitrogen gas and a sludge. The 
sludge is removed from the plant and disposed of off site. 

The Norske Powell River Paper Mill operates its own treatment facility that 
treats all sewage associated with the operation of the mill. 

All three treatment facilities have been issued permits of operation by the 
Ministry of Environment. The permit allows the discharge of municipal 
effluent to Malaspina Strait. The effluent is tested by the district monthly and 
must meet strict guidelines set out by the Ministry. Failure to meet these 
guidelines can result in fines against the district. 

Collection System 

The Sanitary Sewer System includes a network of underground pipes, which 
collects wastewater from existing homes and businesses. These pipes range 
in size from 4 to 18" in diameter and flow downhill by gravity to treatment 
facilities or pumping stations. There are currently approximately 5000 service 
connections to the system and approximately 120 km of sanitary main. A 
flushing program is also carried out to cleanse distribution mains to reduce 
the chance of blockages in the system. 

Pump Stations 

Pump Stations are used through out the sanitary distribution system to lift 
sewage from areas that cannot drain by gravity. The stations collect the 
wastewater at low areas of the system and pumps move the wastewater to a 
section of the system where flow can continue by gravity. The pump stations 
are alarmed to warn of power failure to ensure that overflow does not occur. 
Pump Station are currently located in the following areas: 

Grief Point (Hernando/Malaspina) 
Churchman's Corner (Marine/Penticton) 
Padgett Road 
Willingdon Beach 
Lindsey Park 
Powell Place 
Waddingdon Avenue 
Ab botsfo rd Street 
Mowat Bay Park 
Wildwood Heights 

http://www.district.powellriver.bc.cdoperationd. htm 5/14/2004 
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Westview Treatment Plant 
Townsite Treatment Plant 

Water System 
_ _  ._ 

The District of Powell River currently has two sources that distribute water in 
the municipality. The water supplied to consumers is screened and treated to 
ensure that all provincial and federal regulations are met. The District 
ensures that there is an adequate supply at sufficient pressure for residential, 
commercial and fire flow needs and that the water is as clean and pure as 
possible. The two water sources for the District of Powell River are as 
foliows: 

Haslam Lake 

Haslam Lake is located 1 km East of Powell River and the water surface 
covers an area of approximately 1 170 hectares. The lake serves the areas of 
Westview, Cranberry and Townsite with a combined population of 12,400 
and average use of 9 million litres per day. The system has been in place 
since 1959 and is capable of servicing over 25,000 people. The water is 
chlorinated and screened at the head works building located at the Haslam 
Lake intake and distributed through a piping system by gravity to consumers. 

Powell Lake 

Powell Lake is located at the northeast boundary of the district and the water 
surface covers approximately 1 1 ,I 92 hectares. The lake serves the area of 
Wildwood with a population of 1,237 and average use of 1 million litres per 
day. Water is pumped 120 meters up from the lake then chlorinated before it 
reaches a 380,000 liter reservoir located at the top of Chilco Avenue. From 
the tank it is distributed to the majority of the residents via gravity with the 
exception of the residents above Seton Avenue who's water must travel via a 
booster pump to provide them with an adequate operating pressure. 

http://www.district.powellriver.bc.ca/operational.htm 5/14/2004 
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From the two sources water is distributed through a series of main ranging in 
size from 4” to 30” and pressure is maintained between 40 and 120 psi with 
the use of 24 Pressure Reducing Valves. 

Both the Haslam and Powell Lake systems are monitored via daily staff 
inspections and with alarms to notify staff in the event of power or equipment 
failures. The system is tested weekly to monitor chlorine levels and bi- 
monthly to analysis bacteriological levels. A flushing program is also carried 
out to cleanse distribution mains, particularly those that are dead-ended, to 
ensure that the effects of the chlorine are not reduced by the build-up of 
sediment or impurities. 

The Powell River Waterworks By-law No. 935, adopted 1978, regulates 
water use in Powell River and sets up the terms and conditions of providing 
service to customers. 

Although the Ministry of Health has assigned a low hazard rating to Haslam 
and Powell Lake, and others have reported on the excellent quality of our 
water, we remain vigilant to maintain the high quality of our water. We 
continue to monitor the lake for human and animal activity on an ongoing 
basis to ensure water quality is not compromised, and as well, an annual 
inspection is carried out with the Coast Garibaldi Health Inspector. 

I. 
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