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I DOCKET NO. W-03576A-03-0586 
IN THE MATTER OF THE APPLICATION 
OF SANTA CRUZ WATER COMPANY, 
FOR AN EXTENSION OF ITS EXISTING 
CERTIFICATE OF CONVENIENCE AND 
NECESSITY. 
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FENNEMORE CRAIG 
PROFESSIONAL CORPORATION 

PHOENIX 

Q* 
A. 

Q. 
A. 

Q. 
A. 

Q* 

A. 

Q. 

A. 

Q. 

A. 

PLEASE ST, TE OUR NA 1E A ID BUSINESS ADDRESS. 

My name is Cindy M. Liles. My business address is 22601 North 19’ Avenue, Suite 21 0 

Phoenix, Arizona 85027. 

BY WHOM ARE YOU EMPLOYED? 

I am the General Manager of Palo Verde Utilities Company and Santa Cruz Water 

Company (collectively, the “Applicants”). I am also Chief Financial Officer and Vice 

President of Operations for Global Water Resources (“GWR”). GWR is the owner oi 

Santa Cruz Water Company and Palo Verde Utilities Company. 

-WHEN DID GWR AcQuInUE; THE APPLICANTS? 

GWR purchased all ownership interest in the two utilities from Phoenix Capital Partners 

and Phoenix Utility Management in a transaction that closed February 2, 2004. 

WERE ANY OF APPLICANT’S ASSETS TRANSFERRED AS PART OF THE 

TRANSACTION BETWEEN GWR AND PHOENIX CAPITAL 

PARTNERSPHOENIX UTILITY MANAGEMENT? 

No. GWR purchased 100% of the membership units in the two utility companies from 

Phoenix Capital Partners and Phoenix Utility Management. Meanwhile, the Applicants’ 

assets were and are owned by the two utilities. It is best thought of as a “stock” sale 

where you acquire the whole entity, assets, liabilities and all. 

WILL THERE BE CHANGES IN APPLICANTS’ OPERATIONS AS A RESULT 

OF THIS TRANSACTION? 

Not really, although Michael Reinbold, who was also associated with Phoenix Capital 

Partners and Phoenix Utility Management, has resigned as Applicants’ President. 

COULD YOU PLEASE DESCRIBE THE STRUCTURE AND QUALIFICATIONS 

OF GWR INCLUDING IDENTIFYING THE OWNERSHIP INTERESTS OF THE 

INDIVIDUALS AND/OR COMPANIES WHO OWN GWR? 

Certainly, GWR is a utility holding company, which is 100% investodmanager owned and 

- - 
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FENNEMORE CRAIG 
PROFESSIONAL CORPORATION 

PHOeNlX 

Q. 

A. 

Q. 

A. 

Q. 
A. 

operated. Its mission is to build and acquire utilities and provide high quality water, 

wastewater and reclaimed water service to its customers. Additional information 

regarding the ownership structure, the background on the owners, directors, and 

management and their experience in the utility industry is included herewith as Exhibit A. 

ARE GWR AND THE TWO APPLICANTS WILLING TO ABIDE BY 

REASONABLE ONGOING OVERSIGHT BY THE COMMISSION? 

GWR recognizes the Commission’s interest in ensuring continuity of management within 

the regulated utilities and its interest in understanding the control and ownership of the 

companies which own the membership interests in the regulated utilities . GWR would be 

happy to provide the Commission with information if any change of ownership or 

management of the Applicants takes place in the future . Of course, it must be noted that 

GWR is not a public service corporation, and therefore is not subject to Commission 

regulation, and the Applicants are not, at this time, Class A investor owned utilities. 

BUT, MS. LILES, YOU DO RECOGNIZE THE COMMISSION’S DESIRE TO 

PROTECT CONSUMERS OF UTILITY SERVICES PROVIDED BY THE 

APPLICANTS, CORRECT? 

Absolutely, and we, like the Commission, take those consumer interests very seriously. 

We are certainly willing to accept any reasonable conditions that relate to the provision of 

water and wastewater utility services to our customers. 

DOES THAT CONCLUDE YOUR TESTIMONY IN THIS MATTER? 

Yes it does. 

1 5 3 5 2 5 7 / 8 3 3 2 6 . 0 0 1  
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. Global Water Resources 
Corpom Profile 

The Company 

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 directorsfinvestors 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. 

Ownership 

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

@.- 

Ownership Structure 

To build and acquire world class utilities and provide 
high qLIa!if\: vmter, \vGste\%tater and rec!aimed wskr 
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 I 
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 podfolio 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 
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. 

1 



Global Water Resources 
Corporate Profile 

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 
eo-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 Manaqement 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. 

@- 

Executive Management 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. Syrnmonds 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. Liies 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 
i 990 whiie branas Embassy Suites, Homewooa 
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 developmeht 
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, BE, 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 sewed 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 fin 
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 
surrounaing, adjacent aeveioprnenis, in ana near 
Maricopa, M. 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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OPEN MEETING AGENDA ITEM EXHIBIT 

RECEIVED 
COPY f +  

BEFORE THE ARIZONA CORPORATION COMMISSION 
2004 MAY - 4  A 11: 21 

A Z  CORP COMMISSIOP$ 
00 CUMEP1 T C 0 H T R  OL 

Arizona Corporation Commission 

MAY - 4 2004 

DOCKETED 
COMMISSIONERS 

MARC SPITZER, Chairman 
WILLIAM A. MUNDELL 

MIKE GLEASON 
KRISTIN K. MAYES 

JEFF HATCH-MILLER 

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

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

DOCKET NO. SW-03575A-03-0586 

DOCKET NO. W-03576A-03-0586 

COMPLIANCE FILING 

Under A.R.S. 9 29-633(B), a limited liability company must amend its articles ol 

organization if there is a change in the persons or entities owning twenty percent or more of the 

capital or profits interest of the limited liability company. Under A.A.C. R14-2-510(D), a utiliQ 

shall file with the Arizona Corporation Commission ("Commission") a written statement of anq 

change in the agent or employee responsible for the general management of the utility': 

operations in Arizona. In a transaction that closed February 2, 2004, Global Water Resource: 

purchased all ownership interests in Santa Cruz Water Company and Palo Verde Utilitie: 

Company from Phoenix Capital Partners and Phoenix Utility Management. Pursuant to A.R.S 

9 29-633(B), Santa Cruz Water Company and Palo Verde Utilities Company filed with the 

Arizona Corporation Commission on April 28, 2004, the following: (i) Articles of Amendment tc 

their respective Articles of Organization; and (ii) Statements of Change of Registered Office a n d  

Statutory Agent. Copies of the documents filed for Santa Cruz Water Company are attachea 

- 1 -  
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hereto as Attachment "A" and copies of the documents filed for Palo Verde Utilities Company arc 

attached hereto as Attachment "B," 

Pursuant to A.A.C. R14-2-510@), Santa Cruz Water Company and Palo Verde Utilitie: 

Company hereby notify the Commission that the name and address of the new office agent anc 

manager of the companies is: 

Trevor T. Hill 
22601 North 19th Avenue 
Suite 210 
Phoenix, Arizona 85027 

RESPECTFULLY submitted this 4th day of May, 2004. 

SNELL & WILMER 

Ode Aniona Center 
Phoenix, Arizona 85004-2202 
Attorneys for Palo Verde Utilities Company 
and Santa Cruz Water Company 

ORIGINAL and fifteen (15) copies 
of the foregoing have been filed with 
Docket Control this 4th day of 
May, 2004. 

A COPY of the foregoing was 
been hand delivered this 4th day of 
May, 2004, to: 

Dwight D. Nodes 
Hearing Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, Arizona 85007 
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Jim Fisher, Executive Consultant 
Utilities Division 
ARIZONA CORPORATION COMMISSION 
1200 West Washington Street 
Phoenix, Arizona 85007 

A COPY of the foregoing was 
mailed this 4th day of May, 
2004, to: 

Brent D. Butcher 
3975 S. Highland Drive, #6 
Salt Lake City, Utah 48124 

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

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 

Richard L. Sallquist, Esq. 
SALLQUIST & DRUMMOND 
2525 East Arizona Biltmore Circle, Suite 1 17 
Phoenix, Arizona 85016 
Attorneys for Sonoran Utility Services, LLC 

n 
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. - ’ 04/28/2a04 11: OB FAX 6236~0Q66Q GLOBAL WATER IdpN;IGEMBT . . 003/007 

, FIRST: 
SECOND: 

THIRD: 

FIFTH: 

SANTACRUZWATERCOMPANY,LLC 

The name of the limited liability compmy is $anta C m  Water Company, LE. 

The Articles of Orgtmimtkm were initially filed with the Arizona Corporation 
Commissicm on June 15,2001. 

Article 2. of the Articles of 0l.rJsnizaziOn is amended in its entirety to read as 
follows: 

”2. mmAeent The address of the compsmy’s rem osce m Arizorra 
is 22601 North 1gm Avenue, Suite 214 Phoenix, Arizona 85027. The 
mime and business address of the Company’s staftztory agent is Trevor T. 
Hill, 22601 North 19thAvenq Suite210, Phoenix, Arizoaa 85027.“ 

Article 3. ofthe Mcles of -on is amended inits eptirety to read as 
follows: 

‘9. Manaaement, Management of the Company is vested m a manager or 
roanagas. ‘Fhe nrrme and address of the manager on the date hereof is 
Trevor Hill, 22601 Noah 19th Avenue, Suite 210, PhoaJix, Arizoaa 
85027.” 

Article 4. of the Articles of Organkation is amended in its entirety to read as 
follows: 

“4. NalIKl€tandAddress of Sole Membeg . The sole member of the Company is 
Global WaWResources, UC, 22601 North 19th Avenue, Suite 210, 
Phoenix, Arizona 85027.” 

I 

1507362.1 



- U?/ZU/ZD04 11:08 PAX 8236809669 GLOBAL WATER ]I[ANAGJ3- # 008/007 

.FIRST: ' 

SECOND: 

THIRD: 

F0URm. 

STATEMENT OF CHANGE 
OF 

REGISTEXED OFFICE 
AND 

STATUTORY AGE" 
BY 

SANTA CRUZ WATER COMPANY, LLC 

The addrms of current regbtered ofece ofthe limited liability company is 426 N, 
44' Stneet, Suitc 200, Phoenix, A&OIU 85008. 

The adQess oftheregistend office is to be 
22601 North 1 9  Avenue, Snite 210, Phoenix, Arizolla 85027. 

The newregistered office is 

The name and address o f h  cursent -agentis Roberts Rowley Chapman 
Ltd., 63 E. Main St. #501, Mesa, Arizona 85201. 

The -agent is to be changed. Thename and address of thenew statutory 
agent is Trevor T. Hi& 22601 Noah 19& Avenue, Suite 210, phoenix, MZOM 
85027. 

DATED this z d a y  of April, 2004. 



* *  d4/28/2b04 11:07 FAX 0235809059 GLOBAL WATW W A G E M E "  

-: 

5 007/007 

CONSENT TO ACT AS STATUTORY AGENT 

Trevor T. MI, having been designated to act as Statutory Agent for Santa C m  Water 
Company, UC, hereby consents to act in that capacity until removal or resiepation is submitted 
in Bccor&Btzc8 with applicable law. 

! 

1507393.1 
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ATTACHMENT B 



FIRST 

SECOND: 

F0URTI-E 

FIFTH: 

APR 2 8 2004 ARTICLESOFAMF,NDME" 
TO THE 

ARTICUES OF ORGAPJIZATION 
OF 

The m e  of the limited liability company is Palo Verb Utilities Company, LLC. 

The Articles of Orgmization*were initially filed witb the Arizona Corporation 
Commission on June 15,2001. 

Article 2. of the Articles of organization is amaded in its entirety to read as 
follows: 

2. ce The address of the compsny's registered office m Arizona . 
lp Avenue, Suite 210, PtjLOenix, Arizona 85027. The 

name and address of the Company's statutory agent is Trevor Hill, 22601 
North 19' Avenue, SUite 210, phoenix, Arizona 85027." 

Article 3. of the Articles of Oqpkation is amended in its entirety to read as 
folIows: 

"3. . j!huwemq Management of the Company is vested in a manager or 
managem. The m e  and address of the manager on the date hereof is 
Trevor Hill, 22601 No& 19th Avenue, Suite 210, Phoenix, Arizona 
85027." 

Article 4. of the Artides of Organbation is amended in its entirety to read as 
fbUOWs; 

"4. Name aud Adclress of Sole Member. The sole member of the Company is 
Glolral Water ]Resources, LLC, 22601 North 19th Avenue, Suite 210, 
P h o e  Arizona 85027." 

DATED as of this & day of April, 200.4. 
/7 
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FIRST 

SECOND: 

FOURTH: 

: . FIFTH: 

STATEMENT OF CHANGE 
OF 

REemoFIFIcE 
AND 

STATUTORY AGENT 
BY 

PAL0 VERDE m m s  COMPANY, LLC 

The name of the limited liability company is Palo Venie Utilities Company, UC. 

The address of curxent r e m  office of the limited liability company is 426 N. 
44* Stteet, #200, Phoenix, Arizona 85008. 

The address oftheregiskredofficeisto be changed. T h e n y r e ~ o f f i c e i s  
22601 North @Avenue, sriite 214 Woenix, Arizona 85027. 

The name and address of the current statutory agent is Roberts Ibwley chapman 
Ltd., 63 E. Main Street #501, Mesa, Arizona 85201. 

The StaMOry agent is to bechanged The mime and address ofthenm-ry 
agent i s  'ztevor T. Hill, 22601 North 19* Avenue, Suite 210, Phodx, h m  
85027. 

DATED this a day of April, 2004. 
P 

1507443.1 , 
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GLOBAL WA!I'BR IIUNAGI3ldE"f 006/007 

CONSENT TO ACT AS STATUTORY AGENT 

Trevor T. Hill, having been designated to a@ as Statutory Agent far Palo Verde Utilities 
Company, LLC, hereby cofl8entzI to act in that capacity until removal or resignation is submitted 
in accordance with applicable law. 

DATED this $8 day of April, 2004. 

. .  
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BEFORE THE ARIZONA CORPORATION COMMISSION 

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 

SUPPLEMENTAL PRE-FILED DIRECT TESTIMONY OF 
CINDY LILES 

May 14,2004 
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Q. 
A. 

Q. 
A. 

SUPPLEMENTAL PRE-FILED DIRECT TESTIONY OF CINDY LILES 

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

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

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

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 Crud'). 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. Please identify each person or entity which has an ownership interest in Global Water 

Resources. 

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

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

A. 

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

businesses now. 

Q. 

30, in what capacity? 

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 

4. 

lay-to-day operations of the two utilities. 

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

2. Please discuss the professional background and business experience of Mr. Cracchiolo, 
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A. Mr. Cracchiolo is a prominent business man and lawyer in Phoenix. He is a lawyer by 

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

Q. 

if so, in what capacity? 

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

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

not personally involved in the day-to-day operations of Santa Cruz 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 frm, 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 direc 

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 

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 Cruz? 

A. 

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

Mr, Hill provides leadership and direction to the management team of Global Water but i: 

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

A. 

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

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 

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 

Resources and held the role of Genera1 Manager of AWRA until he left in the fall of 2003. Mi. 

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

A. 

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

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

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

A. 

architect of the infi-astructure 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 

have operated Santa Cruz and Palo Verde for two years. 

Q. 

A. 

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 

What are your specific responsibilities as General Manager of Palo Verde and Santa Cruz' 

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 

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

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

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. 
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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? 

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 

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

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

engineering. In addition to Severn Trent’s role in operations, the company has employed fi-om 

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? 

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

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

A. Yes. 

Q. How many customers do Palo Verde and Santa Cruz currently serve? 
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A. The companies serves approximately 2301 homes or 4600 service connections, combine( 

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

A. 

both water and wastewater. 

Q. 

Corporation Commission involving Palo Verde or Santa Cruz? 

A. 

with the Arizona Corporation Commission. 

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 

Q. 

A. 

What was the nature of the complaints? 

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

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

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

service. 

Q. 

A., 

Were all of the issues resolved? 

Yes, the complaints were resolved to the Arizona Corporation Comiss ion~s  satisfaction 

md in a timely manner. 

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

4. Yes, I am the senior customer complaint contact. 
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DIRECT TESTIMONY OF TREVOR HILL 

, 
Q. 

A. 

Please state your name and business address. 

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

Phoenix, Arizona, 85027. 

Q. 

A. 

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

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 

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 

Arizona Corporation Commission (Tornmission''). 

Q. 

A. YesIam. 

Q. 

Water? 

Are you also a principal in Global Water? 

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

A. 

Also attached as Appendix C are various references. 

Q. 

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

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

Water? 

A. Yes, I led the acquisition and negotiating team. 

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 

What exactly did Global Water buy? 

Global Water acquired-one hundred percent of the membership interests in Santa Cruz and 

In essence, was this acquisition a stock acquisition? 

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

Are you familiar with Mr. Michael Decker Reinbold? 

Q, 

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. 

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. 

Q. 

against the Reinbold judgment? 

A. 

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

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 

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 

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 

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 the 

utilities, we required that Mr. Reinbold’s interests in Phoenix Capital Partners and Phoenix Utility 
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* Management first be acquired by his partners or other intermediate entities. Then Global Water 

bought the membershp 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. 

Does Mr. Reinbold have any role in Santa Cruz 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 

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

appendices, Appenhx 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 

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 

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

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 late1 

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. 

Was Hill Murray a successful business? 

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

Was Hill Mwray ever recognized for these achievements? 

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. 

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

Q. 

A. 

Why is the Mt. Washington facility noteworthy? 

Mt. Washington ski resort required a new very high quality treatment facility to allow for 

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 whch required the extremely high quality treated water to 

- 
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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. 

The project was very successful. 

Did you replicate this facility anywhere else? 

A. 

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. 

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 wate 

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. 

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

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 

Hill Murray was responsible for permitting, facilities 

Did Hill Murray operate treatment plants? 
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m 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. 

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

Yes. Hi1 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 

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), 

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 

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 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 

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 

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 

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 Chef 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 

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

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. 

What was the purpose of Reid Crowther’s report. 

Since the project had met substantial completion, the report should have been to confirm 

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 

- - 
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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. 

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? 

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 

- - 
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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 

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. 

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

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? 

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

A. 

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

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

Q. 

A. 

shut down. 

Q. 

A. 

Could the Iqaluit plant have been started up for less? 

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

Is Hill Murray still operating? 

No. Hill Murray was wound down. 

i 
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Q. 

A. 

Did Hill Murray ever file bankruptcy? 

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

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

finds 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. 

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? 

Crockej\PHX\I 515010.2 
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Global Water Resources 
Corporate 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. 

OwnershiD 

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

Ownership Structure 

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 
invest men t. 

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 I 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 
seve ra I successf u I opera ti ng com pa nies . 

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 



Global Water 
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 Manaqement 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. gp+ l l W  

Executive Management Team 

TraucrT. HI. Pfw 
PrpsidKd A CEO 

Verd? Utillies Company and Sarda Cruz Water Company and thme have been M h  the 

CSRs and all field Dersonnel 



Corporate Profile 
Resources 

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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EXECUTIVE RESUME 

William S. Levine 

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 from 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 

II 

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

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 firm. 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. 

e 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 a 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 ofhis law f m ,  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 

@ AWARDS AND HONORS 



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 in recognition of more than 50 years of service in the 
legal profession. e CHARITIES 

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

Past President of COMPAS (Combined Metropolitan Phoenix A r t s  and Sciences), a fund-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. 



Trevor Hill. P.Ene. 

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 

1987 
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 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 Canadian Navy as 
an Engineering officer retiring in 1994 after serving as Deputy Engineering officer in HMCS Huron in the Gulf 
War 1991. 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 fm 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, 
Business/Industry 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 



EXECUTIVE RESUME 

Leo Commandeur 

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 Sellurk College, Castlegar, British Columbia 
1991-97 Certified Management Accountants Society of British Columbia 
1993 IBM Canada - Joint Application Design 

e 
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 0 



Member, AWWA 



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 

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, Mi-. 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 200 1, 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. 

0 PROFESSIONAL AFFILIATIONS 



Association of Professional Engineers and Geoscientists of British Columbia 



EXECUTIVE RESUME 

Cindy Liles, CPA 

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 INFORRIATION 

Ms. Liles is 41 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 
e 

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 14 joint 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 f m .  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 200 1, 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 



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 infiastructure 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 



EXECUTIVE 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 

1968 University of North Dakota, Bachelor of Civil Engineering 

PROFESSIONAL SUMMARY 

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 fums 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 



. .  

EXHIBIT B 



APPENDIX B 

HILL-MURRAY 
8 

BACKGROUND 



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 future 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). 

8 
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-Murray’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 TCP/IP 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:l 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. 

e 

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 fkom 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. 

8 
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 RBC (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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3. Burgoyne Bay Septage Treatment Facility (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 lookmg 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 Foumier 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 tank/tile 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 8 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 HouseKingfisher 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 O’Hara 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 8 
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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 
provided by Hill-Murray met all the objectives. 

7. LSS CAM Main/LSS 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. 8 
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&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 constructed in a most inhospitable 8 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 technologes, 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 (AWRA). 
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Algonquin Water Resources of America (AWRA) 

@ AWRA was formed to own and operate water and wastewater infi-astructure in the Southwestern United 
States. From its formation in 2001, AWRA has actively acquired infrastructure in Arizona 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. 

t 
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 111. 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 8 
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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. 

a 
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MT. WASHINGTON S K I  R E S O R T  

PROJECT: 
Mt. Washington Ski Resort, Comox, BC 

INSTALLED: COMMISSIONED: 

/ 

August - Mavember 1936 November 1396 
. - - -  

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 ftom the resort area. The building incorporates biological treatment and 
membrane filtration using Zenon’s ZenoGemTM technology, as well as the mechanical and support 
systems required to operate and maintain a large facility. 

The system treats wasrewater 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. 

TREAT MEN^: 
Treatment is accompl 

bioreactor that reduces IT 

ic trash removal and 

EFFLUENT QUALITY 

New Permitted New Advanced Parameter 

BOD5 ( d L )  c10 <lo 

Limit Treatment M a t  Level 

TSS (mgdL) <lo <IO 
Phosphorus (mgfL) 4.5 0.1 

Toxiciw Non Toxic Non-Tozic fBioAssav1 
FC ~ P N i 1 0 0  mL) <lO 

Turbiditv Not Soecified 40.2 NTU 
ENVIRONMENTAL 6.2 - 7.2 



I Satellite I 
The plant is actively controlled by a Programmable Logic Controller that activates systems as required by the plant’s 
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. 

The flow of Piggott Greek 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. 

control 
r. WASHINGTON SKI RESORT ST*----- 

Flow monitoring 
station and satellite 
uplink antenna 
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MT. WASHINGTON ALPINE RESORT WINS STARFISH AWARD 0 
Oceans Blue Foundation Presents Environmentally Responsible Tourism Award 

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. 

Mt. Washington impressed this year's judges with its integrated approach to conservation-based 
design and operations, as well as a clear commitment to the local community and adjacent 
wilderness areas. Environmental initiatives ranged from trail management and on-site 
wastewater treatment to efforts to save the endangered Vancouver Island Marmot from 
extinction (see the Backgrounder below for details). 

Peter Gibson, President and General Manger of Mt. Washington Alpine Resort, was at the BC 
Tourism Awards ceremony to receive the award. "At Mt. Washington, we operate from a 
position of respect," said Mr. Sharpe. "Respect for our guests, our staff, our community and for 
the natural environment. Demonstrating this respect allows us to thrive as an alpine resort choice 
where guests have a quality experience they will remember for years to come." 

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. 

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 runoffi 

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; 

-e 
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 fi.111 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. 
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@ Ecotourism Award for Mount Washington Alpine Resort 

Image: Skies Above Foundation Award for Mount Washington 

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.” 

0 

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.mountwashinPton.ca 

Live It Up! 
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S A N G E S  P O L L U T I O N  CONTROL CENTRE UPGRADE. 

PROJECT: 
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 

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. 

ENVIRONMENTAL 
SYSTEMS ENGINEERS o m  ... 



TREATMENT: 
Two existing tanks on the site were retrofitted with a EFFLUENT QUALITV 
ZenoGemm 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. BOD5 ( m g r ~ l  <25 <lo 

TSS (mg/L) <25 <lo 
Toxicity Non Toxic Non-Toxic (BioAssay) 
FC (MPN/100 mL) <loo0 <lo0 (no disinfection) 
Turbidity 

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 

Not Specifled e0.2 NTU 

pulled through the membranes with vacuum pumps. The Zenon process treats significantly more sewage in the same size 
of tank. 

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. 

r- DRINC: 

'1 ne 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. 

PreTrrprment 

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

MOdtOdQg 
The plant is actively Eontrolled by a 
new Propmmable Logic 
Controller that fully automam the 

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

enhanced air supply. Air supplied 
by blowers provides an aerobic 
environment hr nitrification of 

Trpsh ammonia, biological reduction of 
Remod (-&&@ sewage and solids digestion. , 

Duplra Lift 
stptian 

the future. 

which act as a barrier to solido and 
the wet well and then FO the marin 

TIS: 1-1 S ~ ~ p e a d a d  &lids - -/I. 
K: Faecal ComSnn measured us YPN - MQS~ h b a b l e  Number of Pathogens In 1OOml sample 

Suite 202 780 Tolmie Avenue Victoria British Columbia Canada V8X 3W4 Telephone: 250-388-3930 Facsimile: 250-388-3943 
Email: hma@islrndnet.com 

mailto:hma@islrndnet.com
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B U R C O Y N E  B A Y  SEPTACE FACILITY 

PROJECT: 
Capital Regional District 
Burgoyne Bay Septage Facility I 
Saltspring Island, BC 

APPLICATION: 
Septage de-watering facility 

CAPACITY: 
400 @hour 

INSTALLED: 
September 1996 

COMMISSIONED: 
September 1996 

L 

.’ 

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 faciiity 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. 

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

E9 
At the heart of the innovative facility is a 12”-diameter rotary press, manufactured 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. 

5 
ENVIRONMENTAL 

SYSTEMS ENGINEERS over ... 



TREATMENT: 
The septage is pumped from area septic tanks and EFFLUENT  QUAL^ 
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  BOD^ (mg/L) 10,000 - < 1,000 el0 
and is continuously mixed. TSS ( 4 L )  20,000 - < 1,000 <lo 

The septage is fed into the Fournier rotary press Dryness 1-2.596 AO% - - 
FC (MPN1100 d) 10,000,OOO - 10,000,000 <1 

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 filtrate 
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 Cacilities would use a variety of automatic 
features, including remote monitoring to ensure peak performance. 

A 

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 Wml sample 

0 Hill, Mumy Q m e s  Inc. 1997 All +is d. No p m  of hb plMi&n mry bc rrprodd. t - i d  w rod & a m m i d &  in &de 01 in pn W i h c  the ~“p- rnim -c of mC -. 

Suite 202 780 Tolmie Avenue Victoria British Columbia Canada V8X 3W4 Telephone: 250-388-3930 Facsimile: 250-388-3943 
Email: hma@irlandnet.com 

mailto:hma@irlandnet.com




HILL 
M U R R A Y  

* /  -7 w 

z 
0 
i= 
5 
I4 n 

HUBAND PARK ELEMENTARY S C H O O L  

z 
H 
in 

CA 
E N G I N E E R I N G  

W A T E R  

PROJECT: 
School District No. 71 
Comox Valley Board of Education near Courtenay, BC 

APPLICATION: 
Fully recycling water reclamation plant in a public 
school; nitrificatioddenitrification 

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

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. 

SOLUTION: 

school. The facility is housed in an quipment room in the school building. 

Wastewater fiom 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 efnuent outflow are reduced by more than 90 per an t  
to only 360 imperial gallons a day. The +sal field for the whole building requires only 26 ker 
of infiltrator pipe. EfHuent quality is very high, thus protecting the high water table in the area. 
Low flush fixmres 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 buildmg with a conventional treatment system. 

TREATMENT: 
The wastewater from sinks, toilets, and urinals is collected in a trash trap and pumped to a bioreactor 
where the bioreduction of organics and ammonia takes place. In the bioreactor, aerobic microbial 
breakdown of the sewage is an odourless process. 

The biosolids including all bacteria and other water-borne pathogens are removed in a membrane 
ultrafiltration process using Zenon's ZenoGemm technology. Water is prepared for reuse by passing it 
through a carbon filter and an ultraviolet sterilizer. 

The treatment process reduces solids so efficiently that residual stored solids usually don't need to be 
removed more than once a year. 

S O L U T I O N S  over ... 



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 recufjr the situation without visiting the site. 

e 

Huband Park Elementary School 
cprbonfnrarr 

w-&s First Water-recychng School ~ Student population: 325 

4,000 

3,000 

9 nnn 

. . - .  
TF' - Typical Elementary School 
. *<. Potable Water Use 
-7 - Huband Park Elementary 

Actual Potable Water Use 
3 <& - 
_)-- 

" 
Nov. 2 Nov. 16 
1998 

Nov. 3( Dec 14 
1998 

BOD: Biochemical Oxygen Demand - mg/L 
TSS: Total Suspended Solids - mg/L 
FC: 
0 Hill. h r m y  & m m z  Inc. 1999 AU rights d. No pan of h i s  publiabn m y  be q m d u c e d  rmumimd, or md dmmnidly ,  in w i d e  or in ppm. V i h r  the erprrn animn m m r  of& mmer. 

g-; Faecal Coliform measured as CFU - Coliform Forming Units per lOOmL sample 
L# -- 

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

mailto:info@hillmurray.com
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PROJECT: 
Sooke Harbour House, 
Sooke, BC 
Kingfisher Oceanside Inn 
Courtenay, BC 

APPLICATION: 

* r- I 
I Fully recycling, wastewater treatment plant 

CAPACITY: 
6,000 imperial gallons per day (IGPD)/ 
10,000 IGPD 

INSTALLED: COMMISSIONED: 
Sooke Harbour House: July-September 1997 
Kingfisher Oceanside Inn: April-June 1997 

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

' ~ $'"7: PROBLEM: 1 .1  

The owners of Sooke Harbour House, a world-renowned inn on the west coast 
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 fragile marine 

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 Ming septic system combined with a high 
water table mq$t 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 M 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 ammodations 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. 

E N V l  RON M ENTAL 

SYSTEMS ENGINEERS over ... 



TREATMENT: 

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: 
TREATED WATER QUALITY 

L 
L 

Recycled 
.water storage 

BOD Biochemical Oxygen Demand - mg/L 
TSS Total Suspended Solids - mg/L 
F C  Faecal Collfonn measured as MPN - Most Probable Number of Pathogens In 1OOml sample 
0 Hill. M- & hocktea Inc 1596 All righm d. No part of t h i  public.iion may bc rrpmducrd, mnrmimd. or r m d  h d d y ,  in or in p q  w i h t  the cxprrrr vrimn m-t of the ownu. B”S 

Suite 202 780 Tolmie Avenue Victoria British Columbia Canada V8X 3W4 Telephone: 250-388-3930 Facsimile: 250-388-3943 
Email: hma@islandnet.com 
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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 reclamation 
systems at its radar stations in 
Cambridge Bay and Hall Beach. 

SicecomputermoNtored 
equipment was installed in 
November 1995, water mn- 
sumption at the two HI& Arc 
ticsiteshas been cut in half, esti- 
matesTxworHill,co-founderof 
Hill, Murray and Associates, the 
Pacific and NWT reps for 
Zenon hvimnmental Systems 

How's it done? Simple 
water from toilets and showers 
on thebase isdeanedand used 
again in toilets and urinals 
(And the problem of dumping 
iaw sewage onto the tundra 
has been, a, eliminated Solid 
wasteisseparatedfrom the 
water by superhe filters and 
bmken down by bacteria in 
special tanks) A small amount 
of the d d  water is stedized 
by ultraviolet light and released 
backinto theenvironment 

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

dtaryhasinstalledimpres- 

10 UPHERE MAY/JUNE 19% 
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IEW WATER RECL T l O N  FACILIT!, 

c PROJECC: 
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 megagdons per day (USMGD) 

INSTALLED: 
Summer 1998 

COMMISSIONED: 
Fall 1998 

PROBLEM: 

and there was no land available adjacent to the site. The District of Powell River reviewed many 
options including relocation of the hdity. 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 fragile 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. 

ENGINEERING 
WATER over ... 

SOLUTIONS 



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 oqgen 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 WesMew 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 S W F  
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 

Hnc rcrcen bash removal and 
mtay dnrmrrreen arrangement 

F i b  - 

membrai 
modules 

\ 

BOD Biochemical Oxygen Demand - mg/L 
TSS Total Suspended Solids - mg/L 
FC: Faecai Coliform measured as CFU - Coliform Forming Units per lOOmL sample 
0 Hill. Mumy & Anodrrcr IN 1999 AU +tr -d No p of chi pblirrdw m y  bc @ucd mnaoimd. or rrod dmmnially, in whole or in p c ,  without & erp- rrimn mlucnt of rhc m. 

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 
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MOBILE CRUISE SHIP 
PASSENGER GANGWAY 
This gangway was designed for the Port of 
Antwerp, Belgium to service the new classes of 
cruise ships and solve passen er safety problems 

gangway wos designed to move on existing rails 
along a narrow riverside pier in the "old city" sec- 
tion of Antwer The system is similar to gangways 
designed by {MC En ineering and Management 

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

Owner: Havenbedrif Antwerpen (Port of 
Antwerp/. Manufacturer: Real Corporation nv, Bel- 
gium Design and Commission; CMC Engineering 
ond Monogement Itd. Partner in Charge: Michel 
Vander Noot PEng (electrical). Other CMC Profes- 
sionols. Rene Wedding PEn (materials handlin 

Minoo Coloh PEng (structuralj. 

on an ancient pier with a cobb 7 estone surface. The 

Ltd of Vancouver for 9, t e Port of Vancouver's Bal- 

and mechanical], Kalyan G a 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 adours and frequently failed to 
meet environmental regulations. The installation of 
a stateof-theort membrane bioreactor system r e  
~il!/ed in sisriificnrdy incieciied treatment capabii 
iry in tine existing intiu~truclure. BY utilizing exist- 
ing tankage and. enclosing the facility in an 
oesthetical y pleasing building, relocation of the 
facility was not required, resulting in an estimated 
savings to the District of $3 to $5 million. De- 
signed to meet the new Municipal Sewage Re u 
lotions, the water reclamation plant, one of t e 
largest in the [rovince! 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 at. 
lows for simple phased upgrades in the future. 

9,- 

RESCUE COMMAND 

The air/sea rescue catamarans CB1 and CB2 
were recently completed by Greenbay Marine 
(Pte) Ltd of Singapore for service at the new Chek 
lap Kok airport in Hong Kon These innovative 
vessels were jointly designed %; lncat Desi ns of 
Sydney, Australia, and Robert Allan Ltd a? Van- 
couver, BC, the same team res onsible for the de 
sign of the new fast ferries far t ie 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 I1 waterjets. 
TKe 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, 

has ita1 facilities, helicopter rescue 
io"n"%8irefig[ting capability. The project man- 
ager in Vancouver was Ken Harford PEng of 
Robert Allan Ltd. 

VESSELS 

42 INNOVATION Jul.Y/AuGusT 1998 



ENVIRONMENTAL 
$ Science & Engineering 

Focussing on industrial/municipal wastewaters - hazardous wastes - air pollution 13 drinking water treatment 

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

Storage tank options - a special €S&Efocus 
Consulting engineers face new challenges 
Management of combined sewer overflows 
Some surprising insurance claim statistics 

e L a r g e  water treatment system opens in NS 
Examining aquifer storage options 



I '  3dvanced Treatment Plant Upgrade - Cove1 w - Y .  I 
1 Unique upgrade to sewage plant in 
1 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- 
Eoria, 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 
plant. 

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 ZenoGemTM 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 ML 
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&1) if the community agrees to 
address the IBtI issues over time. To 
meet this requirement the plant was fit- 
ted with two 1.5 US mgd (5700 m') ca- 

"President, 
Hill, Murray 8 Associates Inc. 

Installation of drum screen during construction of HeadlNorks building. 
Photos courtesy Hill-Murray and ZENOM Enwronmental. 
pacity drum screens, built by PRA 
Manufacturing of Nanaimo, BC, in a 
parallel channel to the MBR feed sys- 
tem, to treat starmwater 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 Lamon 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 buildin 
rior of the Treatment build 
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- 
structcd using prefabricated concrete 
panels from 
tems Inc. of 

In the tanks, two of 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- 
GemTM Membrane Bioreactor system 
combines biological treatment with hol- 
low fibre membrane ultrafilmation for 
municipal1 wastewater treatment. The 
MBR system also includes full nitrifi- 
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 significantly because of the 
long SRT, and odour is significantly iz- 
duced as the plant acts both in an aero- 
bic treatment capacity as well as in an 

a 
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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. I NTU while faxal 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 C 
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- 
nal facility. The MBR upgrade also be- 

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, this 
increased capacity can be accommo- 
dated within the existing footprint me- 
gating any requirements for additional 
land. 

Hill-Murray's leadership in waste- 
water treatment and reclamation facili- 
ties resulted in a 1997 Minister's Envi- 
ronmental Award for its contribution to 
the protection of BC's environment. 
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Phone: (250) 655-8953 a Fax: (250) 655-8954 

Website: www.hillmurray.com 

... because every drop counts. 

http://www.hillmurray.com
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S O O K E  OFFICE BUILDING 

I 

PROJECT: 

British Columbia Buildings Corporation 
Ministry of Social Services 
Sooke, BC 

APPLICATION: 
Fully recycling, wastewater treatment plant 

CAPACITY: 
1000 imperial gallons per day (IGPD) 

INST ED: 

DecemDer 1995 - April 1996 7- 
COMMISSIONED: 
April 1996 

PROBLEM: 
There are no sewers in the area so the building required a disposal field for the sewage generated 

fket of disposal pipe. A large parking lot and s m a l l  overall lot size meant that there was 
insuflCicient space to install a standard field. 

SOLUTION: 
The developer and Hi, 
Murray & Associates 
provided a M y  recycling, 
tertiary-quality, wastewater 
treatment ficility. The 

reduced to an average of 18 
gallons per day and the 
disposal field consisted of 

SOOKE SOCIAL SERVICES BUILDING 
Canada's First Fully Rccrdulg Building -- 

mAv=wRacyded I 
Water Use 4 

3w e ' 200 

discharge to the field was 

I 
only 17 feet of pipe. The 100 7 

treatment system is housed in 
a 400 fk2 maintenance room 
in the basement of the 

0 

building. March 26 May 15 Aug. 23 oct. 12 
1996 1996 

finon's ZenoGemm 
technology has reduced potable water consumption in the building to only 18 gallons per day 
from 400 gallons per day. This results in an annual saving of 60,000 gallons of potable water. 

Effluent quality is consistently very high. The disposal field is not part of the treatment process, 
but merely acts as a hydraulic absorber for the treated water. 

ENVIRONMENTAL 

SYSTEMS ENGINEERS over ... 



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 ultrafitration. 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. 

TREATED WATER QUALITY 

BOD TSS FC 
mg/L mg/L MPNllOOml 

Day 1 e5 1 <1 
Day 2 <5 2 <1 
Day 3 <5 1 <l 
weck2 <5 2 <1 
week3 <5 1 <1 

MONITORING: week4 <5 1 <1 

Month 3 <5 1 <1 
Month 4 <5 1 <1 

control system can also be accessed through a modem link, allowing 
The plant is actively controlled by a Programmable Logic Controller. The Month 2 <5 1 <1 

technicians to alter systems remotely to ensure peak performance. The plant is Month <5 <1 <1 
monitored 24 hours a day and seven days a week. Month 6 <5 <1 <1 

SOOKE SOCIAL SERVICES BUILDING WASTEWATER SYSTEM: 

I 

Collection 
Thewastewaterisfbt 
collected in a a s h  trap/ 
sump rank. The trash 
chamber removes grit and 
retains solids; the sump 

WatapolWagddhfeuion 

~ p ~ a a i v a d a r b o n c o l u m n s  

dar mater. The mtu k dipinfected with ultraviolet 

emergency storage. ~ ~ ~ ~ ~ d w a t e r ~  

thur€!movc rrsiduplcolourdodourdproducc 

Air is supplied thre 
blowers to provide an aerobic 
environment for nitrification 
of ammonia, biochemical 
oxygen demand (BOD) reduction 
andsolidig ' - '' ' e 

that residual stored solids arc removed 
by hauling usually once per yea. 

BOD Biochemical Oxygen Demand - mg/L 

I 
A 

1 

separation of all su&nded 
solids and micro-organisms. 

treatment tank for M e r  
digestion. Filtered permeate 
proceeds to the water 
polishing step. Any excess 
water is discharged. 

TSS: Total Suspended Solids - mg/L 
F C  Faecal Coliform measured as MPN - Most Probable Number of Pathogens in lWml sample 
0 Hill. Murny & Arraciitn Inc. I996 All ri$s r e d .  No pt t  of rhir publication may be reprnducrd. tnnrmittcd, or md denrnnkdl~, in whole or in put, wirhour the a p m ~  written a m r  of rhc w e t .  
._ 

Suite 202 780 Tolmie Avenue Victoria British Columbia Canada V8X 3W4 Telephone: 250-388-3930 Facsimile: 250-388-3943 
Email: hma@islandnet.com 

mailto:hma@islandnet.com
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I SALT SPRING ISLAND VILLAGE R E S O R T  I I 

PROJECT: 
Salt Spring Island Viiage Resort 
Saltspring Island, BC 

APPLICATION: 
F d y  recycling, wastewater treatment plant; 
Nitrification/denitrification 

I ‘  --a 3 

~ 

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

INSTALLED: COMMISSIONED: 
Summer 1997 Summer 1997 

L 

E 

*,. * 
P 

water shortages. rn 
SOLUTION: 

A revolutionary new approach to wastewater treatment for 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 

ENVIRONMENTAL 
SYSTEMS ENGINE E RS over ... 
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623-935-1233 P . 2  

Advanced 

Energy 

Sfrutegies 

May14, 2004 

Arizona Corporation Commission 
Uti I i t i es Division 
1200 West Washington 
Phoenix, MI 85007 

To whom it may concern: 

My name is David W. Ellis and until December 31, 2003 I 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 of 
America was attempting to acquire LPSCO and Trevor was leading the effort on 
that acquisition. It was a very involved business deal and I 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. 

0 

After the acquisition I stayed on as the General Manager of WSCO 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 f d  P a r k ,  A Z  8 5 3 4 0  ( 6 2 3 ) 9 3 5 - 2 3 0 0  F A Y  ( x 7 7 ~ o . ? c . i ~ ~ a  



ALGONQUIN 
Income Fund 

April 29,2004 

2845 Bristol Circle 
Oakville, Ontario 
Canada L6H 7H7 

Tel: 905.465.4500 
Fax: 905.465.4514 

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 tnade 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 (“AWRA”). 

AWRA was formed in partnership with Trevor Hill and Algonquin 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 AIgonquin 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 pdormed very well, during what was a chaotic process. 

During the summer of 2003, as I indicated to M. 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 grateful 
for Trevor’s role in its success. 

We also look forwarding to continuing our excellent relationship with the AI~ZOM Corporation 
Commission. 

. .-.. . -. 
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if you have any questions or comments, please feel to contact me directly at (905) 465-45 1 1. 

David Ken 
Principal 
Algonquin Power Management Inc. 



.05/14/04 FRI 14:59 FAX 480 317 3814 SUNCOR DEV @ 002 

May 13,2004 

Arizona Corporation Cammission 
Utilities Division 
1200 West Washingtan Street 
Phoenix, AZ, 85007 

To Whom It May Concern: 

I am the Vice President and Chief Financial Officer o f  SunCor Development Company. Until 
February 2003, I was also Vice President and Treasurer of Litchfield Park Service Company 
(“LPSCo”). LPSCo was a subsidiary of SunCor Development Company and I had ultimate 
responsibility for the operations of LPSCo. At that time, W. Dave Ellis was fie Gm.mI 
Manager of LPSCo and responsible for its day-to-day operations. 

In 2001, Trevor Hill approached SunCor in his role as Director of Operations for AIgonquin 
Water Resources of AmeriGa (“AWRA“). At this time, AWRA was interested in acquiring 
LPSCo fiom SunCor. In February of 2003, tbe acquisition of LPSCo by AWRA was 
accomplished. SunCor chose AWRA because of 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 primarily by Mr. Hill 
and me. Ruing this process, Mr. Hill dealt openly and honestly. As a result of the work 
experience that I’ve had Gth Mr. Hill, I have remained in personal contact and we have 
reciprocally traded infonmation and expertise that has benefited both of  us, 

f 

Mr. Hill’s presenoe made the transition in ownasllix, of WSCo as simple as possible. His efforts 
with the employees and the operations of the utility were impeccable. h4r. Hll’s efforts, along 
with our manager, Mr. Ellis, whom Mr. Hill retained, made the transition seamless. 

I would have no hesitaeon in working With Mr. 3311 again in my capacity, If you have any 
questions, please feel hee to call me at 480-3 17-6876. 

GLA/blp 
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APPENDIX 1 

a 
MUNICIPALITY OF 

IQALUIT WASTEWATER 
TREATMENT PLANT 



Municipalitv 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 from 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 ski 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 0 
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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 biological 
process. This results in a system that is capable of being operated without a detailed kinetic process 
capability. 

0 

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 backing 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 territorial 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. 

1 
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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 J). 

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 Januaqdearly 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 tanks2, 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. 
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0 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 further 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 

0 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: 

0 
o IanMosher 
o RockBurton 
o Denis Bedard 
o Paul Fraser 
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 
sh-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; 

0 

0 

0 
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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 this 
type and size had never been undertaken in the Arctic. The Municipality had undergone 
numerous changes in personnel which 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 0 
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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 
garner 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 nothing more than a proposal to 
garner 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 successfid, 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 

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 $33  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 

27 July 1998 

14 Aug 1998 

26 Aug 1998 
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mid June to mid September (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 peaking 
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 fi-om 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 

28 Aug 1998 



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 plant 
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 3rd 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 process equipment 
HM submits detailed progress report and update on capital and operating costs for the 
facility. 
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 
signed by Iqaluit. 
HM begins operator training and produces local operator PasdMarginal 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 aspects 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 yet to be fully financed. 
Iqaluit issues Service Contract #5 in the amount of $878,200 for building construction. 
To ensure 31d 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 operations and maintenance costs. 

9 Sept 1998 

10 Sept though 31 Oct 

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 

15June1999 

~- 

22June1999 
24 June 1999 

25 June 1999 

30 June 1999 
12 July 1999 

12 July 1999 
14 July 1999 

22 July 1999 

Page 8 of 12 



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), Western 
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. Lorne 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 completion of the water reclamation facility. 
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 3rd 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 
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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 31 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 gives Quigg 5 working 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 
faces of the tank walls. 
Quigg’s lawyers Phillips and Wright lean the project in Iqaluit. 
Quadra CoatingsKlean Seal bids on the application of the CIM 1000 product. The 
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 Coatings/Clean 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 worlung 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 

1 Dec 1999 

22 Dec 1999 

10 Jan 2000 

21 Jan 2000 

2 1 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 Iqaluit 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 CH2M 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 Engineering 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 HWIqaluit owes contractors $600k also for retainage. 

29 Mar 2000 

5 Apr 2000 

6 April 2000 

11 April 2000 

14 Apr 2000 
14 Apr 2000 
19 Apr 2000 

1 May2000 

1 May2000 
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Iqaluit decides to strip all the Octaform 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 
taking 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 Hopkins (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 fi-om 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 
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MUNIGIPALIW O F  lQALUlT 

sac s 0" K L T C  A'bAF 

May 20,1998 

Hi.11 Murray & Assoc. 
Suite 202,780 Tohie  Ave. 
Victoria, B.C. 
\ ' O X  3V'C'I 

Secondary Treatment System - Request for Proposals 
Iqrmluit, NT. 

Dear Sirs; 

Fruther to OUT 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 proposal. All short listed proponents WE receiving the same questrons. 
Should you wish to resubmit your original proposal with revisions that xddress the 
questions, this would be acceptable, however is not a requirement. 

1 ~ 

LwiiaiUwecl LW ddiG-uA +n +he rnromrinn TnHb. w-- yu~,,,i~+ iLl 

Attached is a letter fiom the Nunavut Wabr Board. Confirm that your 
proposed system can meet the effluent requit.crnents indicated on this 
letter. /..i + p o / i l ^ J  

Based on the location shown on the mapping attached and the 
requirements of the 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 fiom lift station to treatment facility. Assume 2OOmm 
HDPE with 50 mm of insulation and heat trace. 
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Treatment plant building. Include site works, foundation, road access, building 
envelope, lighling, heating, stand by power. Euilding to have a minium ofml 
3.5 on all walls. The roof is to have an RSI value of 5.0. 

Trc&ment process. 

Sludge handling and divposal system. Provide a description of this 
proess. 

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

d9 3. Update Operation ad Maintenance costs based on the above facility. 

4. List the expected kilowatt-hour consumption of  the treatment facility, lift 
station and pipeline on a m m a l  basis. hunl ing bat fuel w i l l  be used fnr '5 
heating the Eft station and treatment fscility, estimatc the consumption of 
f b I  irr Gtrea on - alrniial hnnis. 

5. Indicate if you would be willing to provide a performance bond guarantee 
to cover the estimated comymption of power and heating fuel based on the 
above estimates. 

ci 

6. Indicate your fmns willingness to pro rated 5 yesr bmanties V(J' 
on the major facihty components. 

p .% 
3 ++ 7. List the three (3) most recent installatiow of the proposed treatment 

systems of an equivalent size (1000 to 50,000 person town). Provide 
refcrence names for these installations. C Y @  

8- 

0 
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 rquired'to 
perlorin to opcrate the plant. 

3 

0. The Town mav reauire financin2, to complete the capid works an this 
project. Provide d&Js of the options that your 1117n WII DC WU.LI~ c u  
undertake to aid the Town in this respect. 
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The date for submissions for the above responses is Jun1.1998 at 3 p.m- local f$if$ CQPY 
flfpfodd \ k  

7 *JlcplM"C 

Consulting Limited 867-920-4555. hyP@ 

time in Iqaluit. Submissions will only be received at the Town of Iqaldt. 
Inquires for the proponents can be directed to either Mr. Rock Burton, Director 
Public Works, Town of Iqaluit 867-979-5633, or Mr. Gary Strong, P. Eng. DilIon 

M. 7 t  Thank you for your interest in our project. 

Yours Sincerely - Rock Burton 
Director Public Works 
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Suite #202 - 780 Tolmie Ave, Victoria, British Columbia CANADA V8X 3W4 
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suly IS, 1998 

Dear Sir; 
Re: s p e n  t P r o m  

This letter is to inform you that the Municipal &view Committee and thc Munici.pal Cow& hss 
completed it's review'and finid selection of &e pmponmts for the design and construction of the 
scwrlge trcatmeat p h t  for thc MWci- of Iqaluit. 

Picase consider this your official notification that your submission bas been accepted by the 0 Municipality of Iqduit The Municipal R ~ c w ~ c o m m i ~  axxi thc Municipal Corracit thank you 
€or your submission, you will be con- shortly to begin contract ncgoti&om- 

. .  

Dircctar, Engineering and Planning 
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SEP-03-98 THO 09:28 
, 

P, 02 

"ICIPALITY OF IQALUIT 
SPECIAL DEVELOPMENT, WORKS dk PUBLIC SAFETY 

COMMZTTEE MEETING 

AUGUST 26,1998 MINUTES 

Councillor Matx Spence 
Councillor John Mathews 

John Raycroft, SA0 
Denis Bedard, Director, &g. & Plng 
Teri Slamy, Coord., Eng. & Plng 

,f 
Meefme Ca Ucd to 0 rder 

Meeting called to order at 1 :20 p.m. 

Adontion of Aee adq 

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

"The agenda be adopted as presented". 
Carried 

1. &laration of Interest 

Chair noted that no htercst was declared 

/ 
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D W S  Specid Meeting 
August 26,1998 

Page 2 

a) Sewage Treatment Facility Update 

Denis Bedard referred to a report sumfnanzin * g the trip to BC to inspect 
and review several existing Hill Mumy sewage treatmat facilities. 

Recornended by: Councillor Mathews 
Seconded by: Councillor Spence 
T h R P  

‘*IIW DWPS committee &cept ’chis report as information”, 
Carried 

b) Sewage Treatment Facility Design hoposal 

I Rob Murray, Director of Engineering, HiXl M m y  & Assoc., gave the 
Committee a short presentation on the scwage facifity being popoged for 
Iqaluit Councillors w m  given the oppoltunity to ask questions and 
rewive olarification on the infannation provided. Denis informed the 
Committee! of what the design conmt for the Sewage Treatment Facility 
will enfail: 

Treatmeat BuUding ‘ 

Fbrce Main . .  
Lfff Station 
Electronic Contrals 

’ Mechanical Controls 
Purcbase of Cement 
Shipping: of Form Work 

Recommended by: Councillor &thews 
Seconded by: Councillor S p r w  
That; 

’The DWPS Committee recommend to Council that the Munkipdity enter into a 
contract for the desip’of the above noted componvntdwork for an mount of 
$63 4,540 -00”. . I  . . .  

. ’. C a r ~ e d . : .  
, , .  . 

~ ’ , .:. , 

. .  , .  
, ’ . .  

, .  , . .: I ... , 
. .  
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DWP Speclsal Meeting 
Augort 26,1998 

Page 3 

Recommmded by: Councillor Mathews 
Second4 by; CouncilIor Spence 
That: 

‘“l’hr: meeting be d j o d  at 2: 10 p.m.” 
P II carried 

. . .  
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PWNICIPALITY OF IQALUST CONTRACT NO. 

. SC-1512  SERVICE CONTRACT 

[GENERAL OESCRIPTION: 

Hill Murray 6r ~ s soc. 
780 Tolmie Ave. 
Victoria, B.C. 

Design of sewage treatment B i d g .  

LOCATION: 

DETAILS OF TERMS OF CONTRACT 

Design of sewage treatment B l d g  
Force Main lift station 
electronic controls 
mechanical controls 
Purchase of cement 
Shipping of form work 

GST. 

UNIT PRICE TOTAL 

$ 6 3 4 , 5 4 0 .  ( 

$ 4 4 , 4 1 7 . 8 0  

$678,957.8 
aMRAcTsHAu: 

COMMENCEWTHE 

ACCEPTED ON 8 E W  OF THE MUNlClPMY OF KlALuV 

JQALUV. NW.T. XOA PHO 
TEL (819) 979-5381 " 
FAX (819) 919-59 10 SEP 1 0  19% 





t 

1 .  Seuaga TreaXment. Plant. / 
Prngress C l a i m  2 I) A s  Per &tZaachEd 

. .  
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h i t e  201 

1962 Cxiso Road 

Sidney 

British Columbia 

Canada 

V8L 5VS 

relephone: 

250-655-8953 

Facsimile: 

March 17, 1999 

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

Our File: 38-70 Iqaluit 

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. l’hc 
followings items are arisings which have resulted in adjustments to the contract price: 

0 inclusion of all “spare” equipment within the main contract 

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

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

a 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 

0 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 

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

0 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: 

inio(~hllliiiurray.com 

Website: 

www.hillinurray.com 

. . .I2 

http://www.hillinurray.com


Denis Bedard Page 2 
k r c h  17,1999 

/J 

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 

3. Cake Bin Vehicle (Dump Truck) 

1. Electrical Costs 
reduced by 2.92# kwh  

2. Equipment Sinking Fund 
reduced based on stainless components 

3. Regular Inspection of 4160V 0 Switchgear 

$74,000.00 

$12,000.00 

$27,000.00 

$250 .OO/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 Prepare for Operator Training April 5 - 9, 1999 in Iqaluit 
0 Order Consumables for 199912000 
8 Finalize Airport Lease 

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 IS&, 1999. 

Regards, 

HILL, MURRAY & ASSOCIATES INC. 

Robert A. Murray, P.Eng. 
Chief Operations Officer 

0 RAMiemb 



MUNICIPALITY OF IQALUIT 
WASTEWATER TREATMENT FACILITY 

PROJECT SUMMARY 

Prepared by 
Robert A. Murray 

March. lSth, 1999 
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0” - 
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 revims were conducted with the Municipality on October 2 I ,  1998, January 20, 1999, and March 5 ,  
1999. 

Recent adjustments to the contract price resulted in a final contract price of $7,050,000.00 * 
Administrative delays and complications with funding were encountered in November , December, 1998, 
and January, 1999. 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 

Item 

MBR Flow 1000 m3/day 
Microscreen Flow 1000 m’/day 

Cost ($M) 

Blended Flow 2000 m’lday 

Permitting 

ZenoGEM Equipment 

Drum Screen Equipment 

Sludge Pressing Equipment 

Subject to: 

0.3 

1.8 

.015 

0.3 

Headworks Equipment 

Headworks Tanks 

EngineeringDesign 

0. I 

0.15 

0.8 I 

Mobilization & Shipping 

Installation & Management 

Commissioning 

0.3 

0.45 

0.15 

Sub-Total - Option 2 

Headworks Building I 0.15 I 

5.95 

Treatment Tanks I 0.4 I 

Recommended Contingency - may be reduced 
subject to site visit 

Treatment Building 

1 .o 

0.4 1 
Civil Immovements 0.5 I 

Summer Site Visit 
Errors & Omissions Excepted 

Capital Costs for  BLENDED OPTION 
March 18, 1998 From initial proposal dated: 
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Municipality of Iqaluit 
Water Reclamation Facility 

Option 1 - Full Tertiary Immediately 

MBR Flow 2000 m3/day 

~~ ~~ ~- 

Engineerinflesign 

Permitting 

ZenoGEM Equipment 

Fournier Press Equipment 

Headworks Equipment 

Headworks Tanks 

Item I Cost($M) 

1.5 

0.5 

3.5 

0.5 

0.35 

0.25 

Installation & Management 

Commissioning 

Headworks Building (2000 ft’) 

0.75 

0.2 

0.25 

Sub-Total - Option 1 

Treatment Tanks 

11.3 

1 .O 

Recommended Contingency - may be reduced 
subject to site visit. 

~~ ~ 

Treatment Building (10000 ft’) 

2.5 

1 .o 
~ ~~ 

Civil Improvements I 1 .o 
Mobilization & Shipping I 0.5 

Subject to: Summer Site Visit 
Errors & Omissions Excepted 

Capital cost for TERTIARY OPTION 
March I8, 1998 From initial proposal dated: 



TRAINING, 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. 

Agreement in principle was reached on a total operations and maintenance cost in the order of $300,0001 
year this did not include 1.4 person years provided by municipal utilidor and road maintenance crews. It 
did include a $5,62I/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 $ 50,000 

August 26", 1998, Design Review 

Previous Capital Budget Line Item 

$ 59,000 

$109,QOQ 

February lom, 1999, Design Review 

Revised Capital Budget Line Item 

$ 79,200 

$188,000 

This will result in further reduction of monthly operations and maintenance costs by $1,022/month. 

e Monthly power demand 35000kwh 
b Current commercial (600V service) rate 29.27#. 

Revised commercial rate 600V service effective March 29, 1999,26.34#. b 

Primary service rate (unchanged) 23.322 

35000kwh/month *(26.34$/kwh - 23.32#/kwh) = $l,022/month 

(L 



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: 

0 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 '/e that of full load. 

0 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: 0 .  
In order to reduce demand charges, all equipment is phased in starting and operation to reduce 
demand charges on the electrical service. 

0 Isolation of Systems: 

Other systems that are not actively in use will be isolated. 

0 Close-controlled Power Monitoring: 

Power consumption at the plant is continuously monitored by the on-board power monitor. 

0 Minimization of Chemical Use 

From revised proposal dated: June 12, 1998 
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Composter 

Spares 

ANNEX D 

CAPITAL COSTS, SITE 3 

0.35 

0.05 

DESCRIPTION 

Engineering and Design 

ZenoGEM Equipment 

PRA Drumscreen Equipment 

Foumier Sludge Press 
~ ~~ 

Headworks Equipment 

Integrated Tanks and Channels 

Building 

Lift Station/Genset/Buildinn (for 1000’ forcemain) 

Forcemain, (nominal 1 OOOm ) 

Outfall (nominal 200m) 

NTPC Power lines (2) 

Diesel Generator 
~- -~ 

Shipping and Mobilization 

Local Installation Sub Contracts 

Project Management 

Training and Commissioning 

TOTAL 

OPTIONS 

7 (millions) 

0.5 I 
1.5 I 
0.05 I 
0.3 I 

0.5 i 
0.1 I Site dependent 

0.5 1 Sitedependent 

0.1 I Site dependent 

0.05 I Site dependent 

0.05 I 
0.5 I 
-I 
0.25 

0.4 

0.15 

5.53 

UV System 10.10 I 

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 I OOOA 000 (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 BoilerMot Water Heat . Extra MarshallingBhipping 
0 Final 25% Design 

Cat Genset Upgrade 
0 Design Contingency 

0 Slab and Insulate Storage Area 

Victoria Design Changes Sub-total 

Sub-total 

To tal 

cost 

$5,530,000.00 

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 

5 5 8,000 .oo 
6,088,000.00 

%6,088,00.00 

First Owner's review: July 1998 



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: 

Geotechnical Upgrade, grade beams and pilings 
Deep Gravity Sewer, counter ice lance 

Feed Strength Upgrade: 
BOD, increase tank size 
TSS, increase recirc rate 

Project Contingency 
Electrical Power, primary service 

Iqaluit Design Changes Sub-total 

Iqaluit Design Review Credits: 

4 Forcemain Shortened 
No Lift-station building 

Iqaluit Design Review Credits Sub-todl 

$6,088,000.00 

13 1,500.00 
1 17,500.00 

459,500.00 
92,000 .OO 

5 9,000 .OO 

859,500.00 

p,3Kiii i i i  
(2 10,000.00) 

$247,500.00 

Total Credits - $6,700,000.00 

$ 247,500.00 

Total Extra Charges $ 558,000.00 
w 
$1,4 1 7,500.00 

Second Owners Review: August, 1998 
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CAPITAL COSTS 

ION 

t 

Engineenng and Design 

ZenoGEM Equipment 

PRA Drumscreen Equipment 

Foumier Sludge Press 

Headworks EsuiDment 

integrated Tanks and Channels 

Budding (Revised) 

Lift StatiodGensetlBuilding (for 1000 m forcemain) 

Gravity Sewer Extension 

Outfall ( n o d  200 m) 
~~~ ~~ 

"I'F'C Powerlines Primary Power 4 160 

Diesel Generator 

Shipping and Mobilization 

I Local tnstallation Sub coatracts (Revisedl 

I Project Management 

Training and Commissioning 

I I TOTAL 

0.79 

1.55 

0 

0.3 

0.08 

0.83 

0.95 

0.0625 

0.377 1 
0.07 

0.109 

0.0793 

0.542 

0.423 

0.4072 

6.70 

NOTE: All value added taxes are extra. 



IQALUIT WWTP 
Contract Price Adjustments 

March 2 ,1999 
Prepared By: Robert A. Murray 

Financing Charges (due to delays in contract signing) 

S S  Frames & Components (in wetted areas) 

Plant Spares: 
Filters 1,000 
Mechanical Parts 1,000 
Spare Sensors 10,000 
Penneatic Pump 17,100 
Blower 22,500 
Recirc Pump 1 3,000 
Air Compressor 10,300 

Temp Transmitter (in biomass) 

Initial Proposal for Blended 
Effluent (48 Modules) 

Credits (duel to relocation) 

Changes (Addition of 16 Modules ) 
total flow through ZENON system 

~~ 

$4,900 

$45,5 00 

$74,900 

$3,500 

$5,530,000 

($247,500) 

$1,417,500 

~ -~ 

Membranes Modules 1 800 m3 @ 10 O (1 6 modules) 

TOTAL ADDITIONS 

8% Mark-Up for Overhead & Contingency 

Additions With Mark-Up 

Previous Total 

Truck for Cake Removal 

Training in Iqaluit 

Rock Removal 

REVISED TOTAL 

I TOTAL I %6.700.000 1 

~ 

$109,550 

$322,350 

$25,788 

$348,148 

$6,700,000 

no extra charge 

no extra charge 

no extra charge 

$7,048,138 

~ _ _  

FEBRUARY ADDITIONS 

Flow MeterA'ransmitter (on influent line) I $4,800 

4 160 Volt Switchgear & Transformer 1- ~ $79,200 

$37 5-00 



. ~~ ~ 

0.0625 

0.377 

~ 

0.130 

, 7.050 I 

14 

15 

16 

Local Installation Sub Contracts (Revised) 

Project Management 

Training and Commissioning 

TOTAL 

J "  ' 

ANNEX C 

CAPITAL COSTS 

Line 
Item 

MBR/Drum Screen 
DESCRIPTION 

1 800m3/d 

0.79 

1.67 

1 Engineering and Design 

l ZenoGEM Equipment 

3 I PRA Drumscreen Equipment 0 

4 I Fournier Sludge Press 0.30 

5 I Headworks Equipment 0.08 
~ ~~ ~~~ ~ ~ ~ 

Integrated Tanks and Channels 

Building (Revised) 

Lift Station/Genset/Building (for 1000 m forcemain) 

Gravity Sewer Extension 

Outfall (nominal 200 m) 

0.83 

1.10 

0.070 

11 NTPC Powerlines Primary Power 4 160 0.189 

12 Diesel Generator 0.0793 

13 I Shipping and Mobilization 0.542 

0.423 

0.4072 

NOTE: All value added taxes are extra. 
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Municipality of Iqaluit Project Summary 

Item Details Annual Cost 

. Operations Man-hours 

0 Maintenance Man-hours 

400 Man-hourdyear 

330 Man-hoursJyear 

1 -  I 

0 Sludge Management 

. Operations Man-hours 1460 Man-hourslyear 

. Maintenance Man-hours 100 Man-hourdyear 

Bin Transfer 208 Man-hourslyear 

. Maintenance Man-hours I 182.5 Man-hoursJvear I 

By Owner 

intenial 

rate of 

(based on an 

charge out 

$35/hour) 

TOTAL 
LABOUR 

0 Trucking 

$14,000.00 

$11,550.00 

104 Man-hourdyear I 

1 

Collection System 

$51,100.00 1 
$3,500.00 

$7,280.00 

$3,640.00 

LO95 Man-hourstyear I $38,325.00 ---i 

FhWx $l8,059/month 

0 Process 34,562 kWhrdmonth 

0 Lift Station 1,6 14 kWhrsJmonth 

0 Outfall 1,235 kWhrsJmonth 

0 Building 13,301 kWhrdmonth 

0 Heat Trace Piping 8,660 kWhrdmonth 

$6,387.50 1 
$135,782.50 1 

$2 16,708.00 

- 

Consumables 

WRF 

~~ 

$28 13fyear $2,813.00 

0 Sludge Management 

From revised proposal dated: June 12, 1998 

$7077/year $7,077.00 1 



0 I Cake Disposal I I I I 

0 Process Warranty 

0 Membrane Warranty 

I I 

I I I 1 

$10,000.00 

$14,000.00 

TOTAL 
O&M 

$4 1,422.00 

$26,038.00 

$3 18,058.00 

I Other Requirements I 
~~~~~~~ ~ ~ 

. Membranes $4 1,000lyear 

I i 
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 verifj any operating condition 
at the plant and allows for alteration of control logic as well as recovery from 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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Electrical Power @23.32$/kwh 
Chemicals 
Pellets 
Fuel 
CWC Fee for Operations & Maintenance Services 
Extended Warranty ZENON 
Recommended Sinking Fund 

Recommended Operations & Maintenance & Replacement I Monthly Budget 

~ ~ ~ ~ - 
OPERATIONS AND MAINTENANCE COST SUMMARY FROM NOVEMBER, 1998 

$ 8,162.00 
235.00 
590.00 

1,820.00 
5,62 1 .OO 
2,500.00 
3,867.00 

$22,795.00 

a 

System Manhours 
Biosolids Management 
Trucking Manhours 
Electrical Power 35,000 kw hours/month 
Chemicals 
Pellets 
Fuel 
Contingency 
CWC Fee, 4 trips 
ZENON Fee, Warranties 
Sinking Fund 

60.8 hours/month, Utilidor Crew 
130 hours/month, Utilidor Crew 
3 1.2 hours/month, Road Crew 

Operations and Maintenance Expenditures Per Month 

I .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 

24,445.00 

1 OPERATIONS AND MAINTENANCE COST SUMMARY FOR MARCH, 1999 

Operations & Maintenance Costs Savings $1,65O/month 



SENT BY: 
* .  . 

8-24-98 ; 13:51 ; N. T. P. C. I -I 

ma- 

Momhly Service Charge: 

cwromer 
$15.00 

Government 
Customer 

$15.00 

;# 21 2 

Monthly Energy Charge: P 32.13 C k W h  032.13 ClkWh 

Minimum Monthly Bill: s15.00 515.00 

Rate Rider: 0.251 CikWh 0.OOO ClkWh 

Qmmercial sm ic;rt*. 
Customer 

Monthly Demand Charge: $7.00 Ikw . 
Monthly Energy Charge: 325.82 C k w h  8 29.27 CikWh 

Minimum Montbiy Bill: $35.00 
/ 

Raw Rider: 0.O00 ClkWh 

Monthly Demand Charge: 37.00 IkW Mmimum Monthly Bill: 535.00 

Monthly Energy Charge: e 23.32 C l k w h  

Rate Rider: l- 
V. 

mcrcirl Smict - Billing Demand shall be Iht greater of Ihe current monch's maximum Dnnami or the maximum 
h a n d  cxpcrienocd du+gthe 12monrh period ending with the current billing month. 

No&: The riden will be collected until June 30. 1998 or undl &C combined 1995/96 and 1996/97 deficiencies arc colkled. 



Commun ty: LQALUlT 1 1  

. .  

Commeecp S.e- * 

Customer 

$18.00 

31.58 ClkWh 

$18.00 

50.0000 C/kWh 

Customcr 

Govtmmcnt 
cusamer 

$18.00 

31.58 C k W h  

$18.00 

$o.oooO c/kwh 

ciovtmment 
Customcr 

Monthly Demsncl Charge: $8.00 /kw $8.00 /kw 

26.34 CIkWh Monthly Energy Charge: 25.47 c&Wh 

Minimum Monthly Bill: 

Rate Rider.: 

540.00 s40.00 

$ O . ~ O O  CtkWh $O.oooO C/kWh 

Commercial Primary Semi= 

Monthly Demand Chars: 

Monthly Energy Charge: 

Customer 

$8.00 IkW Minimum Monthly Bill: $40.00 

23.32 Clkwh 



. , i .L, 

One (I) ZenoGem@ Membrane Biomctor Waste 
nPatmeat System indudhg aeration system, pumps, 
blowers, insbrunenk, control system and motor control 
quipmeat 

R.ocess equipmeat will be supplied Ioose,  i-e- not on 
skids dw pipe s p S  

Average Day How 
h!hXhum Day Flow 
Peak Hourly Flow 

0 Total 

CDN$1,46Z,SOO.OO 

CDNS 1,557,500-00 

Pricing is v d d  for a pcriOd of 60 days from I3zunbc.r 23. 1998, If a formal purchase order is nor 
Leceived the 60 day wad, both thc pricing and delivery schuidc are subject to review and 
adjusrment 

No taxcs or duties or b k w e  are included in the above pricing- Any taxes, duties, ta&s of any type 
are for the account of Chc Purchaser. 

The counW' of origiu of the membranes and major pnxess equipmcm included in this proposal is 
Burlingon. Ontario. Canada 

Freight and hsuranas is included F.0-B- Pon of Montreal, Barge Shipment Ready- D e W q  to dxe 
pmjm site is conditional upon provision of access r~ad.s of a n a u e  that will peanit access by tractor- 
a-ailers to the project site. Off-loading. appmpriare storage, positioning and installation of equipment at 
the jub-sitc is not included 

ZMON CONRDENlAL 4 



\ 4  ' Municipality of Iqaluit WWTP z 
' Hill, Murray and Associates m Proposal Number 252-98 

1.0 COMMERCIAL 

1.1 Pricing Summary 
v 

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 Ioose, Le. not on 
skids c/w pipe spools 

Average Day Flow 
Maximum Day Flow 
Peak Hourly Flow 

1,800 m3/day 
2,500 m3/day 

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 0 
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. 
Off-loading, appropriate storage, positioning and installation of equipment at the job-site is not 
included. 

ZENON CONFIDENTIAL 4 
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- - __^_____ 

' *  H I L L  

Facsimile M u LKA! L d AS~OCIATES - INC 
& 

4 Transmittal 
ENVlRONUENrAC _-  

SYSTEMS ENGlNfERS Suite 202 780 Tolmie Avenue Victoria B.C. Canada V8X 3W4 
(250) 388-3930 Fax (250) 388-3943 Email: rob@hillmurray.com 

Our File 
To: Ddug J;.fh&d 
Fax: 
From: 
Date: 

Total pages this fax (including cover sheet): 6 
M E S S A G E  

m 

n 

mailto:rob@hillmurray.com


ANNEXJ 

FLOW DATA FROM ON SITE FLOW 
MEASUREMENTS DONE BY CWC 
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ANNEX K 

LAB DATA 
INFLUENT FEED STRENGTH 



September 2 ,  1998 
OAS: 

HILL m3RRA.Y c ASSOCIATES CUENT: 
CONSTRUCTION DIVISION 
780  TOLMfS AVE UNIT 702 
v x c r o m  BC vex 3u4 

JB 1 7 5 0 A  
26683 

JOB No: 
u7 NO: 

SAMPUNGDA~ See B e l o w  
SAMWNQAQEW. 

A t t n :  R o b e r t  A. Muray 
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M"rUICIPALITY OF IQALUIT SERVICE CONTRACT 
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 AND CORRESPONDENCE 

TOThTt 

2 
UNIT PRICE 

' 5 0 , 0 0 0 . 0 0  R 

E 

ACCEPTED ON BEHALF OF THE MUNICIPALITY OF IQALUIT 

UNDER THIS CONTW S H A U  NOT EXCEED 
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H I L L  
M U R R A Y  

June 11, 1999 

VIA FACSLMTLE: 867-=5.910 

Denis Bedad 

Municipality of Iqaluit, P.O. Box 460 

EN I E E N 
' DLrectrn Enginemine: and planninE WA I kH 

SOLUTIONS Iqaluit, Nunavuf XOA OH0 

Our File: 38000-27Aqaluit 

Dear Denis: 

Re: Madcipality of Iqaldt Water Reclamation Facility 

Fiirthrrt tn MI Acmicoim thic nftmmon with roopnot to anpital O O ~ W  asaooiatcd vrith the 
new municipal water reclamation facility, we haw reviewed and reconciled our accounts. 
Thc following represents our view of the status of this account. 

Our signatures below indicated ow intention to move forward with this project and our 
consensus as to the financial status of the project. 

PresidGt & CEO Director of Engineering . City Administrator 
Hill, Murray & Asss: Inc. Municipality of Iqaluit Municipality of Iqaluit 
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O t ( / Z 5 / 8 8  FKl 0 7 : Z Z  FAS 12508558054  HILL HURRAY & ASSOCIATES 002 
I 

A ' I .  

" H I L L  
M U R R A Y  

E N G I N E E R I N G  
WATER 

S O L U T l O N S  

Suite 201 

1962 Can& Road 
Sidney 

Britkh Colunrbi 
Canada 
v8L svs 

T-hone: 
250-65J-8953 

Fadrnile: 

2S0-65S-69M 
Emsil: 

info@hillmurray.com 

Sune 29,1999 Our File: 38000-70 Iqaluit 

VIA FACSIMEE (867) 979-5305 

Rosemary Keenainak 
Through Doug Sitland, Project Enginerr 
Government of Nunavut 
Box 800 
Iqaluit, Nunawt XOA OH0 

Dear Rosemary: 

Re: Xqaluit Water Reclamation Facility 
Project DemobiationRMobilization 

With regards to the costs for stopping and swing the pruject the following tablc cxplains 
each line item and shows a representative cost effect of demobilization and then 
mobilization. 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 I999 and installed 
2000. 

Should you rc@e any f i t h e r  information, please feel free to Contact me. . ' 

Robert A. Murray, P. Eng. 
Chief Operations Officer 

Attachments 

lemb 

Websits 
whillmurr8y.com 

mailto:info@hillmurray.com
http://whillmurr8y.com


0 

Sub total 
I!’~ui uicr 

Drawing certification & extension 
Extra pian renew I 

I .  

52,000 

Re-stock membrane with supplier 

Cancel the Foumier purchase agreement 50% 

EngineerinR inspections (31 
Sub total 

Sub total 

~ - - - - - ___ 
Zenon 1 All equipment shipped but not installed membranes 

re-stocked 
Winterize and re-crate 

Q RP.inventoqr upon f t x t  up 

Sub total 
Tanks 

15,360 21400 I 
$25,760 

4,800 
3,600 

agreement 25% 

Cancel soaking tanks 

Subtotal 
Building 

Receiving Station 

3,280 

$21,920 

Cancel trash charnels 
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 

’ u. 
Headworks Equipment I 0 Cancel the head works equipment purchase 

I Pumpsrelocking25% 
Sub total 

r 

Sub total 
Sewer Line 
Outfall 
Power Service 
Diesel Gen Set 

Pumps relocking 25% 

Construction complete 
Construct complete 
Comdete primary power 
Ship complete * Cancel fuel tank 50% restocking 

. -  
Sub total 
Shipping Year 2000 rate increase 10% x 260,000 26,000 
Suh tntal %Zd,ObO 

, Sub total , -- $80,000 
fnstallatfon of Equipment Increase cost year 2000 800,000 x 10% 80,000 

Project Management * Demobilization of sub contractor 40,200 
Demobilization of site supervisors 1 1,400 

9 Insurance S 1,260 x 9 months 11,340 
Living Unit Maintenance 9 x $470 month 4,230 
Site Security 9 x $600 5,400 

Sub total ~ 572,570 
Training & Startup Delayed 
Operations Warranties may not be extended by ! 
- 1 manufacturers 

Subtotal 
Contingency on I $378,400 x 10% 

demobilization I \ mobilization & 1 I I 
TOTAL I _5;116,240] 
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JUL-13-00 TU[; 11'00 
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SE 
P.O.OOX 4 

TEL: (86 7) 0 
. .-- 

-- 
I 
I 

TERMS 
O / l O  ..-- I UN=- k L u b l I w \ c I  TOTAL 

: ..". . <d .' . 
. . .  

wncl IASING 
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.. .. . .  flue , .u . .  
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_ _  
H I L L  

M U R R A Y  

ENGINEERING 
W A T E R  

July 22, 1999 

SOLUTIONS ~ 

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 

Suile 201 
1962 Canso Road 

Sidney 
British Columbia 

Canada 
\IS1 SVS 

Telephone: 
Zs0-655-89S3 

Facsimile: 
250-655-8954 8 Email: 

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 INC. 

\ 

Rohert A. Murray, P.Eng. 
coo 
Enclosure 

/ram 
AW. Bcdard Report Cover Lettcr.doc 

info@hillmunay.com 
Website: 

www.hillrnurray.com 

mailto:info@hillmunay.com
http://www.hillrnurray.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, 
0 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. \ 

The public consultation meeting originally scheduled for July 20, 1999 has been rescheduled to 
September 1999 by the Nunavut Water Board. 
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HILL, MURRAY & ASSOCIATES INC. 

NOTICE 

document contains proprietary informat e the potential sales or reputations 

Prepared for 

Matthew Spence 

July 5,1999 

Hill, Murray & Associates Inc., Suite 201, 1962 Canso Road, Sidney, B.C. VSI, 5V5 
Phone: (250) 655-8953; Fax: (250) 655-8954 
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Report to Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit . _. 
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Report to 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 fkom 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: 

0 Higher than stated flows, 
0 

0 

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 funding 
fkom 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. 

e 

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 



Repori io 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. 

I 

Hill, Murray & Associates 

I Fall, 1998 March, 2000 I 
Plan A required capital funding 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 B, 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. 

SERVICE I I 
CONTRACT #3 
- Initial 
Equipment 
Deposits Main Contract 

k - 4  - $750,000 

started all 
equipment 
manufacturing in 
order to meet 
1999 sea-lift 
schedule 

May 1999 
Nunavu t Government 
Approves capital plan 

Sept 1998 Jan 1999 April 1999 June 1999 I 
The 1999/2000 capital budget did not contain enough money to complete the project; it fell some $2.7 M short. 
This gave rise to Plan C. 8 



Report to Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 e 

SERVICE 
CONTRACT 
#I -75% 
Design 

Plan C 

SERVICE 
CONTRACT 
#2 - 
Mobilization 

Under Plan Cy 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 funding 
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 $1 50,000.00. 

SERVICE 
CONTRACT 
#3 - Initial 
Equipment 
Deposits 

$750,000 ____,- 
started all 
equipment 
manufacturing 
to 1999 sea-lift 

SERVICE 
CONTRACT 
#4 Equipment 
Release 
Payments 

$1.88 M 

Nunavut 
Government 
Approves 
capital plan 

$635,000 

75% design 
included feed 
strength, flow 
characterization 

_____, 

SERVICE 
CONTRACT 
# 5  Complete 
Tanks and 
building to 
70% 
$850,000 

Sept 1998 

Main Contract 

-ILIIIIII) 
$225,000 ____, 
cement and 
forming 
materials 
shipped in 
1998 sea-lift 
Jan 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. 



6“ t 

RFP value (estimated) 
Actual value (measured) 

Report Io Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 

1 668m3/d 
2000 m3/d. 

Review of Design Changes and Project Cost Adjustments 

RFP value (estimated) 
Actual value (measured). 

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. 

250ppm 
450ppm 

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 ful l  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 

Flows Recombined at this point 

Diagram #1 - Mixed Flow Minimum Compliance Option 

tertiary option with a requirement for minimum possible cost. 8 
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Entire Flow to 
Highest Quality 

Diagram #2 - Full Tertiary Option 

Over five million dollars was saved from the cost for the full tertiary option identified in the FWP submission. 
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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: 

Full computer automation and remote monitoring 

. Minimum operations and maintenance costs 

Expandability from 2000 to 3500 m3/d 

All inclusive, turnkey project. 

The water board, in addition to discharge quality, has requirements for: 

* Trash management 

. Sludge management 

Biosolids composting 

All Enclosed in Building - 

Pi eline 

Alternate Truck 
Dump Station and 
Lift Station 

F 
Remote Q JB[ Computer 

Wastewater 
treatment Membrane 
tank Modules 

TrashRemoval / / 

--------------_---- 

“Cake Truck‘’ 

uter Biosolids Cornposting 
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Items Included in Project Scope 

. New pipelines 

Truck dump station 

. Trash removal 

Local MMI computer 

. 
9 

Sludge dewatering press 

. 

MMI software for “remote monitoring” 

Allowance for expansion modules to 3500m3/d 

Sludge cake dump truck with snow-blade 

Fully enclosed building 



Report to Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 19, 1999 

Daily (Estimated) 
Cake Volume 
Daily (Estimated) 
Annual Cake 

Biosolids Management 

1.75 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. 

Volume 
Windrow Pile 

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 
Volume 
With bulking agent 
* minimum compost time: 60 days 
* minimum ambient air temperature for composting: 5 Oc 

Operations & Maintenance 

The following excerpt fiom the contract document explains the O&M arrangement for the facility. Costs 
include manpower, consumables, power, monitoringlmanagement, and capital sinking funds 



Report io Chairmen & Members 
Development Works and Public Safety - The Municipality of Iqaluit July 22, 1999 

System Man-hours 
Biosolids Man-hours 
Trucking Man-hours 
Electrical Power 
Chlorine (Bromine) 
Pellets 
Polymer 
Caustic 
Acid 
Fuel 
Contingency 
CWC Fee, 4 tripslyear 
ZENON Fee, Warranties 
Sinking Fund 

60.8 hours/month, Utilidor Crew 
130 hours/ month, Utilidor Crew 
3 1.2 hourdmonth, Road Crew 
35,000 kW hours/month 

v e Estimated Operations & Maintenance Expenditures Per Month 

1.4 persons per 
year from current 
municipal crew 

9,562.00 
7,901.00 
2,345.00 
2,134.00 
1,995.00 
1,3 12.00 
1,820.00 

0.00 
5,621.00 
2,500.00 
4,117.00 

$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 from 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 2000/200 1 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: 111 867-979-5633 
Fax: [l] 867-979-5910 

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. 

2) 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. 

\ \ D A T A S E R V E R \ D A T A \ P R O S E C T S \ C U R R E N n l q a l u i ~ ~ ~ i s ~ d ~ d l ~ c o n t ~ ~ s i ~  aug5-*.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 Services 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 fklfill 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. 

AUqaluit DB-contract - june 14, 1999 (a).doc 
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AGREEMENT BETWEEN OWNER AND DESIGN-BUILDER 

This Agreement made on the 1 5h 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 L e  design  an^ 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 jklfill everything indicated by the Contract Documents. 

1.3 commence the Work by the 22nd 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 
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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 CONTRACT 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 
#99 1550) 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 (lo%), 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 this 
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 RECEIPT OF AND ADDRESSES FOR NOTICES 

-1  

7.1 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 
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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 

Iqaluit, 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 office 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, 
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 rkdigde en anglais h 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; 

S 
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0 In witness where the patties hereto have executed this Agreement and by the hands of their duly 
authorized representatives. 

SIGNED AND DELIVERED 
in the presence of: 

Owner 

signarure 

O R  
notne and rihe of person signing 

signature 

name and title ofperson signing 

Desb-Bu ilder 

signature 

name and title ofperson slgning 

WITNESS 

L signnlure 

WITNESS 

rignolure 

nnme and title ofperson signing 

N.B. 
for: 

Where legal jurisdiction, focal practice, or Owner or Design-Builder requirement calls 

(a) proof of authority to execute this document, attach such proof of authority in rhe 
form of a certified copy of a resolution naming the representarive(s) authorized to 
sign the Agreement for and on behalf of the corporation or partnership; or 

(b) the @king of a corporate seal, this Agreement should be properly sealed. 

July22, 1999 
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The following Definitions shall apply to all Contract Documents. 

1. 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. 

2. 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 ofRequirements, 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 
- 

3. Construction 
Construction means the total construction and related services required by the Contract 
Documents. 

4. 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-BuiZder after execution of the 
Agreement. 

5. Consultant 
The term Consultant means Professional Engineer(s) employed by Hill Murray and 
Associates Inc. and/or 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. 

6. 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. 

7. 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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17. 

18. 

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) f?om commencement o f  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 OfRequirements 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 of the Work is as defined in the lien legislation applicable to the 
Place ofthe Work. When such legislation does not contain such definition, or if the Work 
is governed by the Civil Code of British Columbia; Substantial Performance ofthe 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 Builders 
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 
Vulue Added Taxes means such sum as shall be levied upon the Contract Price by the 
Federal or any Provincial or Territorial 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 Sewices 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. 

July 22,1999 
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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, from highest to lowest, shall be: 
The Contribution Agreements between CGHT and the Owner; 
the Agreement between the Owner and the Design-Builder; b 

the Definitions; 
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0 supplementary Conditions; 
the General Conditions; 

the Construction Documents: 
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 . l .  1 2  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 Work, 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 Sewices 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 fbmished by the Design-Builder at the Owner’s 
expense are the property of the Owner. 
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1.2.2 

1.2.3 

1.2.4 

1.2.5 

1.2.6 

1.2.7 

1.2.8 
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OWNER SUPPLIED INFORMATION 

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 fimctional 
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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17. 

18. 
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15 

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 ConsuZtant '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 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 
correction of same; and 

The applicable statutes, regulations, codes, 

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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2 1, 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. 

C\eb;te $5 1n.h-i ch \ 

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 

2.3.1 The Design-Builder shall: 

REVIEW AND INSPECTION OF THE WORK 
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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 andor 
GN when required for review and acceptance. 

2.3.2 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 
Docurn en ts . 

2.3.3 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. 

2.3.4 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 PZace 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. 

2.3.5 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. 

2.3.6 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. 

2.3.7 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. 

2.3.8 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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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 Owrzer 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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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 aAer 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- 
Budder 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 of the 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. 

GC3.6 SUPERVISOR 

3.6.1 

3.6.2 

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. 

The supervisor shall represent the Design-Builder at the Place ofthe 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 perform 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, 
Subcontractors, 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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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 firm 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 of the 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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The Design-Builder shall provide shop drawings as required by the Consultants. 

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. 

Shop drawings which require approval of any authority having jurisdiction shall be 
submitted to such authority by the Design-Builder. 

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. 

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. 

3.1 1.2 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 requirement 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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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. 

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. 

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 

3.141 1 nless reaso bly objected b the Owner, the esign-Builder d the Consult t shall e \ to sig\building b%ption or o;8rwise on a su&e and reaso&y v iske  
part o the perman nt fabric of the uilding. in'\fis\ 

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 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

If the Contract Price includes cash allowances stated in the Contract Documents, these 
allowance shall be expended as the Owner directs. 

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. 

The Contract Price, and not the cash allowance, includes the Design-Builder 's overhead 
and profit in connection with such cash allowances. 

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). 

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 performed 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 

4.2.2 

4.2.3 

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. 

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). 

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 

5.1.2 

The Owner shall, at the request of the Design-Builder, prior to execution of the 
Agreement, and promptly fiom time to time as requested thereafter, furnish to the Design- 
Builder reasonable evidence that financial arrangements have been made to hlfill the 
Owner’s obligations under the Contract. 

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 

5.2.2 

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. 

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 of the Work at that date. 
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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. 

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. 

The Design-Builder shall include a statement based on the schedule of values with each 
application for payment. 

Claims for Products delivered to the Place ofthe 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 

GC 5.4 SUBSTANTIAL PERFORMANCE OF THE WORK 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

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. 

The Design-Build shall invoice the Owner using those amounts as documented in the 
ConsuZtants “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. 

When the Design-Builder considers that the Work is substantially performed, or if 
permitted by the lien legislation applicable to the Place ofthe 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 (10) 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 Substantial 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 

GC 5.6 PROGRESSIVE RELEASE OF HOLDBACK 

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 satisfy any 
liens against the Work, or, if permitted by the lien legislation applicable to the Place of the 
Work, other third party monetary claims against the Design-Builder which are enforceable 
against the Owner. 

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. 

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 

5.7.2 

5.7.3 

When the Design-Builder considers that the Work is completed, the Design-Builder shall 
submit an application for final payment. 

Upon receipt of the Design-Builder ’s application for final payment, the Consultant will 
review the Work to veri@ 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. 

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 

6.1.2 

6.1.3 

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. 

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.  

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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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. 

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. 

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 

6.2.2 

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 Work. 

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, within 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 
performance 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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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 

6.4.2 

6.4.3 

If the Owner or the Design-Builder discover conditions at the Place of the Work which 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. 

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). 

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. 

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. 

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. 

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. 

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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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, not ie  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: 

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. 

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 from 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. 

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. 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 Desigrz- 
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. 

2. 

3. 

4. 
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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 identifylng 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. 

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). 

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 

7.2.2 

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. 

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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7.2.3 

7.2.4 

7.2.5 
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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. 

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. 

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. 

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 from any 
claim in respect of the particular matter dealt with in that finding unless, within fifteen (1 5) 
Working 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 (10) 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 (10) 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-Builder has abandoned the Work, 
whichever is earlier; and 
consolidated into a single arbitration under the rules governing the arbitration under 
paragraph 8.2.6. 

2. 

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 PROTECTION OF WORK AND PROPERTY 

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: 

to the Place of the Work from damage which may arise 2 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. 

i&d 
GC 9.2 DAMAGES AND MUTUAL RESPONSIBILITY 

9.2.1 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. 

9.2.2 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). 

9.2.3 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. 

9.2.4 If the Design-Builder becomes liable to pay or satis@ 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: 

' 1  
. i  
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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. 

9.3.3 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. 

9.3.4 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 ofthe Work prior to the Design-Builder commencing the Work. 

9.3.5 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. 

9.3.6 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. 

9.3.7 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. 

9.3.8 The Owner shall indemniEy 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 

10.2.1 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 fiom 
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 inhngement 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 infnngement or an alleged infkingement 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 project-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 2100 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. 

2. 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 Work, 
until two (2) years after Substantial Performance of the Work. 

3. 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. 

4. 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. 

5.  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 refimd 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. 

July 22, 1999 



7 - 

:i. 
:I 
:1 
: I  
’ I  i 

I a 

q 1  r 

: I  
:I. 
: I  
‘1 4 

:1 
‘1  i 

4 

’-1 

. i  

45 

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 

above. 

12.1.2 

12.1.3 

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 Desigrz-Builder 
may be liable, and 

Performance of the Work or within s 
limitation statute of the province or territory of the Place of the Work. uN~W.c-W \5Yd 

a w d . ‘  
inrrral 

r period as may be prescribed by any 
3. made in writing within a period of 2 the date of Substantial 

The Owner expressly waives the right to indemnify for claims other than those stated 

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). 

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 willhl 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). 
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GC 12.2 WAIVER OF CLAIMS 

12.2.1 

12.2.2 

12.2.3 

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; 
those made in writing within a peri 
Performance of the Work or within 

w 
& I  

4. ) years form the date of Substantial 
r period as may be prescribed by any 4Ho 

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 
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. 

tS 4 

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). 

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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12.3.2 

12.3.3 

47 

The warranty period with regard to the Contract is one year from the date of Substantial 
Pevformance of the Work or such other periods specified in the Contract Documents for 
certain portions of the Work or Products. 

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. 

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. 

July 22, 1999 
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ANNEX A 

IQALUIT WATER RECLAMATION FACILITY 
SCOPE OF WORK 

Owner Scope of Work: 

e 

e 

e 

0 

0 

e 

e 

e 

0 

0 

e 

e 

0 

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 andor 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 fiom CGHT 
The cost of third party review 
Spare Cake Storage Container 

Design-Builder Scope of Work (The Work): 

Treatment Plant: 

e 

e 

e 

e 

e 

e 

e 

0 

s 
0 

e 

0 

e 

0 

e 

e 

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: 
> Filters 

P Mechanical Upgrade Piping sized and provided to 2500 m3/day 
> Spare Sensors Dissolved 0 2  4 

Augmented from 72 modules to 80 modules + 1 x 
10 module soaking cassette 

Biomass Temperature X4 
Turbidity x 2 
Biomass pH 

> Permeate Pump 2 primary duty pumps + 1 standby 
> Blower Membranes 2 primary units +1 standby 
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ANNEX A (CONT’D) 
k Process 2 primary units + 1 standby 
k Recirc Pump 2 installed units 
> 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 

Supply of consumables up to and including substantial completion J& 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: 

Outfall Piping I 

k triplex pumps 
k control panel 
k 
> lifting appliance 

Electrical Service for Lift Station 

back-up power from plant system 

Services Provided: 
0 Design & Engineering 

0 Working Drawings 
0 As-Built Drawings (3 sets of prints plus electronic version, Autocad 14 format) 
0 0 & M Manuals (4) 
0 Commissioning 
0 Start-up 

0 Project Management 

0 Operator Training (4 personnel) 
> Part I - Classroom (Iqaluit) 
> Part I1 - Hands-on (Iqaluit) 

0 Full repairs to as-new state, up to and including test and trials period and substantial completion I 
Spares /Stand-by Equipment Provided: 

e Filters 12 x Blower Air Filters 
20 x Sanitaire Fine Bubble Diffusers 
6 x lop Air Filters (F88 - back pulse tank) 

2 x 6” Bray Actuators (pneumatic) 
2 x Pressure Gauges (0 - 3Opsi) 
2 x Vacuum Gauges (0-301tg) 

0 Mechanical Parts 1 x Spare Air Diaphragm Pump 
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ANNEX A (CONT’D) 

e Spare Sensors 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 

2 x mechanical seals 
2 x permeate system pressure switch (30” Hg-20 psi) 

12 x V-belts 
5 x cases lubricating grease (120 tubes) 
1 x blower body 

1 x Recirc Pump Assembly 
1 x Anoxic Mixer Seal Assembly 

5 x pressure regulator filters 
1 x air compressor motor 7.5 HP/575V 

Permeate Pump 1 x spare pump assembly 

0 Blower 1 x 50 gallons - lubricating oil 

0 Recirclation Pump 1 x Seal Assembly 

0 Air Compressor 10 x gallons lubricating oil 

I ] 

c i 
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ANNEX B 

REVISED SCHEDULE 

JULY 22,1999 

i l  

: I  

I1 
!I i 
i l  

10 June 98: 

12 June 98: 

12 June 98 - 08 July 98: 

Dillon Consulting Sets up Iqaluit Office 

Submission of Revised Proposals by Proponents 

Review of Revised Submissions by : 
> Thecommittee 
> Municipal and Community Affairs (Iqaluit) 
'P Municipal and Community Affairs (Yellowknife) 
> Dillon Consulting 

08 July 98: Council Selection of Preferred Proponent 

08 July 98: Council Executes Letter of Intent to contract with Successful 
Proponent 

08 July 98 - 15 August 98: Negotiation of Stipulated Price Contract between the Municipality 
of Iqaluit and Successful Proponent 

01 August - 15 August 98: Preparation of Conceptual Design 

05 September - 09 September 98: Presentation to Council 
> Design and Management Team 
> Conceptual Design 
P Stipulated Capital Budget 
> Stipulated Operating Budget 
> Bonding and Security 
> Local Economic Development 

0 1 September - 15 October 98: Prepare Preliminary Design 

01 October 98: Owner Review 

21 September - 24 September 98: 

25 September 98: 

15 October - 30 January 99: 

15 February 99: 

June 99: 

June 99: 

June 99: 

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) 

July22, 1999 



ANNEX B (Continued) 

June 99: 

June - October 99: 

June 99: 

June - September 99: 

September - December 99: 

January 2000: 

February 2000: 

March 2000: 

Mobilization 

Construe tion of Infrastructure 

Municipality to Submit Application for renewal of discharge license 

Sea Lift Transportation of Equipment 

Installation of Equipment 

Commissioning 

Biomass Monitoring 

Substantial Completion 

July22, 1999 
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ANNEX C 

CAPITAL COST BREAKDOWN 
SHOWING ALL COST ADJUSTMENTS 
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Municipality of Iqaluit Project Summary Page 11 

Initial Proposal for Blended 
Effluent (48 Modules) 

Credits (duel to relocation) 

Changes (Addition of 16 Modules ) 
total flow through ZENON system 

TOTAL 

IQALUIT WWTP 
Contract Price Adjustments 

March 2,1999 
Prepared By: Robert A. Murray 

$5,530,000 

($24 7,5 00) 

$1,417,500 

$6,700,000 

Financing Charges (due to delays in contract signing) 

SS Frames & Components (in wetted areas) 

FEBRUARY ADDITIONS 

$4,90( 

$45,50( 

Plant Spares: 
Filters 1,000 
Mechanical Parts 1,000 
Spare Sensors 10,000 
Permeate Pump 17,100 
Blower 22,500 
Recirc Pump 13,000 
Air Compressor 10,300 

Temp Transmitter (in biomass) 

Flow MetedTransmitter (on influent line) 

4160 Volt Switchgear & Transformer 

Membranes Modules 1800 m3 @ 10” (16 modules) 

$74,90( 

$3,50( 

$4,80( 

$79,20( 

$109,551 

TOTAL ADDITIONS 

8% Mark-Up for Overhead & Contingency 

Additions With Mark-Up 

Previous Total 

Truck for Cake Removal 

Training in Iqaluit 

$322,35( 

$25,781 

$348,14’ 

$6,700,001 

no extra charg 

no extra charg 

Additional Financing Charges for Delay in Shipment June-July 

Additional Trip Due to Administrative Delays 

$32,001 

$7,86: 

Rock Removal 

REVISED TOTAL 

no extra charg 

$7,088,00 
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ANNEX D 

SCHEDULE OF DRAWS 
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CURRENT SITUATION AFTER SERVICE CONTRACTS #1,#2,#3 
MUNICIPAL SERVICE CONTRACT WS 1520,1527 AND 1547 
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 

CARRYING COSTS 

TOTAL CONTRACT 

- 

$790.000.00 

$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 

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 

$105,000.00 

$16,000.00 

$0.00 

$291,070.00 

$1 1,250.00 

$0.00 

$0.00 

$0.00 

$15.637.96 

$34.989.40 

$0.00 

$1 2.21 6.00 

$0.00 

$0.00 

$1,612,561.36 



SERVICE CONTRACT #4 -- SITE IMPROVEMENTS 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM #I PROGRESS CLAIM #2 
PROGRESS THIS CLAIM TOTAL TO DATE AMOUNT THIS 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 

JUNE 99 JUNE 99 
20.33% 85.00% 

0.00% 39.71% 

0.00% 35.00% 

10 .OO% 30.00% 

10.00% 10.00% 

0.00% 22.39% 

0.00% 18.00% 

0.00% 0.00% 

0.00% 0.00% 

0.00% 0.00% 

0.00% 19.72% 

13.03% 20.00% 

0.00% 0.00% 

17.00% 20.00% 

0.00% 0.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

CLAIM # I  

JUNE 99 
$160,607.00 

$0.00 

$0.00 

$8,000.00 

$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 JULY 99 
0.00% 85.00% 

25.29% 65.00% 

0.00% 35.00% 

0.00% 30.00% 

10.00% 20.00% 

2.61% 25.00% 

7.00% 25.00% 

20.00% 20.00% 

25.00% 25.00% 

100.00% 100.00% 

5.28% 25.00% 

5.00% 25.00% 

0.00% 0.00% 

15.00% 35.00% 

5.00% 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 

$1 09,000.00 

$4,187.04 

$25,100.00 

$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 U S  

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAUUCOUN 

AUG 99 AUG 99 
15.00% 100.00% 

0.00% 65.00% 

0.00% 35.00% 

0.00% 30.00% 

20.00% 40.00% 

15.00% 40.00% 

5.00% 30.00% 

25.00% 45.00% 

20.00% 45.00% 

0.00% 100.00% 

0.00% 25.00% 

10.00% 35.00% 

0.00% 0.00% 

5.00% 40.00% 

0.00% 5.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

CLAIM #3 

s.c #4 

AUG 99 
$1 18.500.00 

$0.00 

$0.00 

$0.00 

$1 70,000.00 

$195.000.00 

$3,125.00 

$94,250.00 

$14,000.00 

$0.00 

$0.00 

$50,200.00 

$0.00 

$20,360.00 

$0.00 

$3,500.00 

$668,935.00 

$1.875.743.64 



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 SEPT 99 
0.00% 100.00% 

0.00% 65.00% 

0.00% 35.00% 

0.00% 30.00% 

30.00% 70.00% 

30.00% 70.00% 

0.00% 30.00% 

20.00% 65.00% 

20.00% 65.00% 

0.00% 100.00% 

0.00% 25.00% 

15.00% 50.00% 

0~00% 0.00% 

15.00% 55.00% 

0.00% 5.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

S.C.#5 

S.C. #4+#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 

$61.060.00 

$0.00 

$7,500.00 

$676.260.00 

$2,754,023.64 



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 

TRAINX)OMN 

PROGRESS CLAIM 
PERCENT THIS CLAl TOTAL TO DATE AMOUNT THIS CLAIM 

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% 

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 

. .  
JW&- 
$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 

$122.160.00 

$75,000.00 

$17,500.00 

$1,497,775.00 

$5.864.360.00 



AFTER SERVICE CONTRACT #5 -- PROJECT COMPLETION 
ALL DOLLAR VALUES DO NOT INCLUDE GST 

PROGRESS CLAIM 
PERCENT THIS CLA TOTAL TO DATE AMOUNT THIS C IM 

Jut&?- NOVembeiv d & e -  \ q ? l  
DESIGN 

ZENON 

FOURNIER 

HEADWORKS 

TANKS 

BUILDING 

RECEIVE STN 

SEWER LINE US 

OUTFALL 

ELEC SERVICE 

GENSET 

SHIPPING 

INSTALLATION 

P MGMT 

TRAINICOMN 

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 .OO% 

90.00% 

85.00% 

85.00% 

85.00% 

PROJECT MANAGEMENT ADDER (EXPENSES ONLY) 

PROJECT PROGRESS 

$0.00 

$0.00 

$135,000.00 

$36.000.00 

$127,500.00 

$195,000.00 

$28,125.00 

$56,550.00 

$~0.500.00 

$0.00 

535,685.00 

$1 25,500.00 

$148,050.00 

$0.00 

$45,000.00 

$6.000.00 

$948,910.00 

$6.81 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 CLAl 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 1. 
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System Man-hours 60.8 hoursimonth, Utilidor Crew 
0 Biosolids Man-hours 130 hours/ month, Utilidor Crew 

Trucking Man-hours 3 1.2 hourdmonth, Road Crew 
0 Electrical Power 3 5,000 kW houdmonth 
0 Chlorine (Bromine) 
0 Pellets 
0 Polymer 
0 Caustic 

Acid 
a Fuel 

0 

0 

0 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 I 

:1  

1.4 persons per 
year from current 
municipal crew 

9,562.00 
7,90 1 .OO 
2,345.00 
2,134.00 
1,995.00 
1,3 12.00 
1,820.00 

0.00 
5,621.00 
2,500.00 
4,117.00 

$39,307.00 

‘ 1  

OPERATIONS AND MAINTENANCE PROPOSAL 
ANNEX E (Continued) 
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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 s&& 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 kility. 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, maintenance 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 staf€ at the Municipality of Iqaluit will be able to take comfort that CWC engineers 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 

I 1  
i 

1 
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logic as retpired and requested by the operators,~vhg teGhnical e and advice on your state-&- 
theart wastewater treatment process, as well as providing 24 hour a day monitoring of the plant. 

Specifically, CWC offers the following services: 

The SMART system will continuously monitor the plant operation. Through a remote kite&%, 
CWC technicians will review the previous 24 hours of operatiod data to confirm proper operation 
of the l i i  station, the headworks equipment and membrane systems. All pertinent data and a l a r m  
from the previous 24 hours will be analyzed and diagnosed. Any concern or immediate 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 performme 
of the membrane4ioreactor. CWC’s operators and engineers will determine trends in performance, 
offer immediate guidance and prevent small issues tiom becoming larger problems. 

Monday to Friday, during regular CWC business hours, engineers and process technicians stafFa 
trouble desk and are available to answer inquiries from 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 artension of the Trouble Desk, an emergency response service is operated seven days a week, 
24 hours a day. A CWC technician will be available 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 cail-out and will connect “on-line” to diagnose 
the aiarm condition. This technician will coordinate, by telephone, any immediate action required by 
the Municipalit). of Iqduit operators. Ifnecessary, a CWC technician will be dispatched to the site. 
This Service is intended to provide emergency response to major equipment failures or system 
xnahction. This extension of the Trouble Desk hours, wvers after hours and weekends and will 
allow CWC to receive all alarm calls and to evaluate the need for operator response. Since on-line 
emhation is immediate, any failed equipment catl be isdated remotely, avoiding machinery damage 
and /or didage violations. This on-Iine evaluation 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 billable as an extra charge to the municipality. please ref& to the “CWC Schedule of Rates” for 
these charges. 

CWC technicians will perform scheduled downloading of specific data (ilncluclhg 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 correspondiqg analytical laboratory 
data. These include, but are not Limited to the following: 

0 Influent characteristic analysis, 
0 influent flow analysis, 
0 inflowhfiltration analysis, 

n=eumw40o(USb&aQs~* 
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drum screen performance analysis, 
dissolved Oxygen, pH, temperature analysis, 
MLSS, BOD, TSS, FC results compilation and analysis, 
toxicity nitrification & de-nitrification analysis, 
membrane aerationhackwash analysis, 
membrane flux analysis, 
membrane flux normalized against TMP analysis, and 
membrane flux trend analysis - soaking regime management, 

To increase efficiency and extended membrane We, data will be recorded by sensing equipment 
throughout the plant and by operators doing d d x  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 DLAND and the Nunavut 
Water Board. Data reduced and analyzed by CWC staff will 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 
maintenawe 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 bistorical data. Manufacturers specifications for planned maintenance routines 
including greasing, oil chges, alignment checks, rundown timing, inspections, dbration, and 
testing are fed into the expert system. SMART system historical data is downloaded to the 
Maintenance Managaent module, generating the necessary work orders and requirements for 
replacement ofrequired on-site spares. Proper preventative maintenance and record keeping will 
greatly reduce the risk of machinery f ibre and will reduce the likelihood of a man-er rejecting 
a warranty claim. CWC will help to provide the data for Municipality of lqduit staffto manage all 
plannedmaintme. 

To ensure maximum membrane He, CWC will assess membrane coodition, sludge blinding, aerator 
ee[idency and overall performan?. Operational paratnetem, e x t d  to the membranes themselves, 
will be assessed 8s to e&xt on membrane performance. Factory authorized CWC personnel will 
determine the cause of unexpected performance degradation and provide recommendations to help 
reduce their &kcts. The proper handling, cleaning, and storage of the membranes will have a direct 
impact on their performance and subsequent We. In order to achieve optimUm performance, 
membranes will be subjected to comprehensive ia(secton setvices. cwc will compare performatice 
of the Iqaluit plant against similar facilities, allowing the determination of global trends in membrane 
performance. Experience in d d i g  with membrane-bioreactor technology and trouble shooting are 
essential in performing this hnction. 

CWC will provide and maintain sohare for the detailed reviews of all maintenance routines, costed 
in man-hours, to the Municipality. The Municipality of Iqduit staffwill 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 Nunavut Water Board discharge permit requires that an operations plan and an emergency plan 
be developed. Data collected and logged in CWC s o h e  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, ifapplicable. 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 ficility, 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 6om CWC. We recommend that you engage our Services immediately so that hardware and 
software development can begin. The monthly fee will not start until the certificate of substantial 
compMon is issued by Hili-Murray. 

Thank you. 

Sinaxdy, 

CANADMU WASTEWAlZR CORPORATION 

Lome Cowley 
GeneralManager 

Tenns: Net 30 days fiom invoice date. Interest of 2% pet month (26.8% per annum) on overdue ncmunts. E & OE 

L v u c r a p s r i a ~ o o 6 4 ~ ~ ~ 9 p 6  
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CANADIAN WASTEWATER CORPORATtON 

CWC Schedule of Rates 
1 

Canadian Wastewater Cozpodou is pleased to offer The Municipality of Iqaluit, our services at the foIlowing 
rates: 

PERSONNEL CHARGES (beyond quoted services): 

Engraeering I Management $ 125.OOhr 

Technician $85.00/hr. 
operations SupeMtendeUt $95.W/hr. 

Emergency Trips will be billed at $9,850.00 per trip plus $979.00 per day for time on site beyond the trip 
allowartceofthreedap 

Q u a t s a p h  do not include applicable taxes. All invoices are due upon receipt. 2% per & 26.8o/dyear 
will be charged onoverdue invoice. 

.'C" 2 9 1999 



ANNEX F 

OWNER’S STATEMENT OF REQUIREMENTS 

0 Third Party Review at the Owner’s Expense of: 
9 Progress Payments 
9 Substantial Completion 
9 Final Completion 

No Extra Membrane Cleaning Due To Fouling, Maximum of 20 Man Hourshfonth 

Proper Performance of Headworks “Trash Removal” Equipment in Accordance with The WEF 
Manual of Practice No. 8 

e 

e 

Governing Guidelines and Specifications: 

Nunavut Water Board Letter (see Annex I) 

All Work in Compliance With the GN Contribution Agreements 

Municipal Capital Standards and Criteria referring to: 
9 Fire Protection 
9 Granular & Borrow Materials 
> Legal Surveys/Control Surveys 
9 Site Development 
9 Solid Waste Management Facilities 
9 Water and Sewage Facilities 

Airport Manager ASPR Chapter 4 (see Annex H) 

National Building Code 

Design Flow: 1,800 m3/d 

Influent Strength: BOD 5 500 mg./L 
TSS I 5 0 0  mg/L 
Alkalinity 2 100 mg/L 
Temperature 2 10’ C 

Effluent Parameters: BOD 5 10 mg/L 
TSS 5 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 0128) 
Walls RSI 2 3.5 (R20) 

Operator Training, four People 

July 22, 1999 



ANNEX F (Continued) 

il. 

0 Commissioning and Start-up Services Until Plant is at “Substantial Completion” 

0 Operations and Maintenance Management Services (on a fee for service basis for six months 
after substantial completion) 

0 Performance Monitoring Services (on a fee for service basis for six months after substantial 
completion) 

0 EnviroSMART Software Support Services (on a fee for service basis for six months after 
substantial completion) 

July22, 1999 
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ANNEX G 

LETTER OF INTENT 
SERVICE CONTRACT #I 5 12 

SERVICE CONTRACT #99 1527 
SERVICE CONTRACT #99 1547 
SERVICE CONTRACT #99 15 5 9 
SERVICE CONTRACT #991550 

:1  

! 
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MUNICIPALITY OF IQALUIT 
3UL % u K L T C  A5bJfiC 

July IS, 1998 

Hill Munay and AssocW 
3uitc 202, 760 Tolnrle Avc. 
Victoria, BC 
V8X 3W4 

c 

\ 

c 

J X s  lcttcr is to inform you that the Municipal Review Committee and thc MmicipaI Council has 
completed it's revkw'and find sclaction of tf& pmpoamts for thc design and amstruction of rho 
swage treatment pLant for the Municipal& of Iqaluit. 

Plessr: consider this your official notification that your submission bas been accepted 6y the 
Municipality of Iqduit The M d & d  R c v i e w ' C o d ~  and thc MUniUpaI Ckmm5.I thank you 
for your sutrmissioq you will be cop~~ctad shortly to begin contract ncgotidons. 

' -. 

- .  . 



CONTRACT NO. PnWNlCIPALITY OF IQALU'T 
SERVICE CONTRACT , SC- 15 12 

ENERAL DESCRIPTION 

Hill Murray & Assoc. 
780 T o h i e  Ave. 
Victoria, B . C .  

Design of sewage treatment B i d g .  

Des ign of sewage treatment B l d g  
Force Main l i f t  station 
electronic controls 
mechanical controls 
Purchase of cement 
Shipping of form work 

' 

1 

UNIT PRICE 

TOTAL 

TOTAL ~ 

$ 6 3 4 , 5 4 0 . t  

$44,417.80  

$678,957.8 

COolNG AMOUNT 'r 

02-00-00-4130 '$634,549.0C 

$44,417.80  

DATE WcTIAls 

INVOICING: CONTRACTOR TO SUBMIT IWOICES TO 
:I '. 

MUNICIPALITY OF iQALUm 
PD.80): 460 
IQALUlT. MW.K XOA 9 ~ 0  
TEX (819) 979-5381 
FAX (819) 979-59 10 

ACCEPTED ON BEHALF OF THE MuNiaPmy OF twurr 

THls to aAY of S€P7-- .19 32g 

SEP 1 0  1998 i I , i  
t 



pU-UL-YY IUE 11:06 
f'. 03 

SERVCE CONTRACT 

99'1 53.7 

MUNfCIPALfTY OF IQALUIT 
SERVICE CONTRACT 

P.0. BOX 460, IQALUIT, N.W.T. XOA OH0 

TEL (867) 979-5600 FAe'(867) 979-5922 ~ ~ r ( u I K B E R 1 4 u s r ~  
- ~ ~ - - J c o R R € m o L ~  

7 R Q  Tolm<e Avenise 
Victorji;, R-C, . .  '1 vnx 3w4 

TOTAL 

2.23 ;l (Is. 13 

L T SHAI-I, NOT EXCEED 



SERVICE CONTRACT M"r\llCIPALITY OF IQALUIT 
JERVICE CONTRACT 

P.O. BOX 460, IQALUIT, N.W.T. XOA OH0 99: 53-r 
THIS NUMBER MUST APPEAR 
ON A l l  INVOICES AN0 CORRESPONDENCE 

TEL: (867) 979-5600 FAX: (867) 979-5922 

: I  
]I 

:1 
: I  
:1 
:I 

TOTATi 

4 
UNIT PRICE 

~ 5 0 , 0 0 0 . 0 0  I; 

JNDER THIS CONTRP 

TOTAL 

SHAU NOT EXCEED 

AGREEMENTS CONTAINED ABOVE AND ON THE REVERSE SIDE 
HEREOF. ilT,ANKRT ORDER EXPTRRS ON MAR 31, 1993 
CONTRACTOR TO SUBMIT INVOICES TO ADDRESS SHOWN AT TOP. ORiJl?F, NOT TO EXCEED $l302.5QQ.00 

9 

L. 
Y 1 

i 
WHITE-CONTRACTOR Y ELLOW-PURCHASING . i  

ACCEPTED ON BEHALF OF THE MUNICIPALITY OF IQALUIT 

DAY OF I THIS 

PINK-ACCOUNTS PAYABLE G P ~ N - D E P ~ N T  
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ICE CONTRACT 
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ANNEX H 

AERODROME STANDARDS AND RECOMMENDED PRACTICES 
CHAPTER 4 -OBSTACLE RESTRICTION AND REMOVAL 

July 22, 1999 
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Aerodrome Standards and Recommended Practkes Chapter 4 

CH-APTER 4. 
OBSTACLE RESTRICTION AND REMOVAL 

Introductory Note.- The objectives of the 
specifmations in this chapter are; 

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 

to prevent the aerodrome from becoming 
unusable by the growth pf obstacles around 
the aerodrome. 

These objectives are achieved by establishing a 
series of obstacle limitation surfaces that define 
fhe limits to which objects may project into the 
airspace. 

4.1 OBSTACLE LIMITATION 
SURFACES 

Note 1.- Obstade limitatbn surfaces normally 
extend beyond the boundary of the aerodrome 
Such surfaces can be pmtectedby the enactment 
of Register& Zoning Regulatlbns in accordance 
with the Aeronautics Act. Enactment of such a 
reguktion will prohibit the ereetbn of any new 
structure whkh would VEOkrte any of the defined 
S ~ ~ .  

Note 2.- Objects which project into the 
obstacle limitation surfaces may in certain 
umumslances cause an hrease in the obstacle 
clearance altitudeheight for an instrument 
approach procedure or any assoelated visual 
tiding pvcedure. Cdetia for evaluating obstacles 
are contained in, Criteria for the Development of 
Instrument Procedures, TP 308. TP 308 also 
provides further information on the distinction 
between obstacle limitation surfaces and obstacle 
clearance surfaces. 

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 
kstablished 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 code number is 
1.2 or3; 

- to be determined by an aeronautical study 
where the code number is 4, but never less 
than 4000 rn: 

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 3600 about the 
aerodrome. 

4.1 . 1 .3 Standad- 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 shall 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-0 F N  
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, 4.1 3 TRANSITIONAL 
beginning at the end of the runway strip; SUR FACE 

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 

Characteristics 

4.1 -3.1 Standard.- The limits of the 
transitional surface shall comprise: 

c) an outer edge parallel to the inner edge at a 
specified length from the inner edge. 

Note.- The width of the take-off/approach 
surface at any point can be found by summing the , 
products of the length (ie. distance from inner 
edge) and the divergence (either side) with the 
length 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 mlculatlbn of declared 
disfances. 

4.1 -2.3 Standard.- The elevation of the 
inner edge shall be equal to the elevation of the 
threshold. 

Note.- Because of transverse Ssopes on a 
st@, in certain cases podions of the inner *e of 
the take-oftYapproach surface may be below the 
corresponding elevatbn of the strip. It is not 
htended that the s m  be graded to c o n f m  to the 
inner edge. 

4.1 -2.4 Recommendation.- Where 
prad'imble, the inner edge shodd be located at a 
position that will allow the take-off/approach 
surface to dear the airport boundary by at least 9 rn 
vert-icart)t. 

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-otflapproach surfaces shall be 
measured in the horizontal plane. 

(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 fie 
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 transitrbnal surface is a combinatbn 
of three planar surfaces. The fitst k a trapezakial 
surface that rises from the * e  of the runway strip 
at the specified slope till reaches the upper edge. 
Joining this surface on either end are triangular 
surfaces that are completed by the lower edge 
along fbe take-off/approach surface and the 
upper edge (see figure 6 1 ) .  

4.1.3.2 Standard.- The elevation of a 
p i n t  on the bwer edge shall be: 

(a) along the side of the take-off/approach 
surface prescribed in W chapter; equal to the 
elevation of the take-off/approach surface at 
that point; and, 

@) along the runway strip; eqd to the elevation 
of the nearest point on the centre line of the 
runway or its e x t d n ,  to the edge of the 
graded area. . 

4. I .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 intersed 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. 



Chapter 4 
Aerodrome Standards and Recommended Practices 

PLAN VIEW: 

A 

: I 

\ 

L 9  

PROFILE VIEWS: 

i 

Figure 4-1. Obstacle Limitation Surfaces 
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4.2 OBSTACLE LIMITATION 
REQUIREMENTS 

Note. 7.- 7he requirements for obstacle 
limitation surfaces are specified 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 runway. 

Note 2.- A runway is categorized by the 
following types of approach: 

non-instrument, 

non-precision, 

precision. 

GENERAL 

\ 

4.2.1.1 Standard.-  An outer surface 
shaft 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 NON-IN STRUM ENT 
RUNWAYS 

4.2.2.1 Standard.-  The  following 
obstade limitation sutfaces shall be estabtiied for 
all mn-instrurnent runways: 

- take-offhpproach surfaces; and 

- transitiinal surfaces, except as specified in 
4.2.2.4 (c). 

4.2.2.2 Standard.-An outer surface shall 
be established for a runway w h i i  does not have 
an straight-in instrument approach but where 
there is a published circling apptoach procedure to 
that runway o r  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 in all SeCrorS of the outer 
surface at certain airports. In these cases, it is 
possible to establish an OUter surface with 
non-uniform dimensions, provided Procedures 
are established to ensure that aircraft do not fly in 
these sectors. 

:’ 

4.2.2.4 Standard.- The slope of the 
transaional surface where the code number is 1 0~ 

2 shall not exceed the appropriate value shown in 
Table 4-1 except where: 

the slope cannot b e  established due to 
topographic or unavoidable natural 
obstructions: 

the aerodrome is used oniy in VMC; and 

one of the following measures is undertaken 
and approved by the certifying authority: 

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 
dope not exceeding 50% (1 :2); 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 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 &all not exceed the appropriate value shown in 
Table 4-1. 

4.2.2.6 S t a n d a r d . -  New objects or 
extensions of existing objects shall not be 
permitted above a take-offlapproach or tmsitbnal 
surface except when, in the opinion of the 
certifying authority. the new object or extension 
would be shielded by an existing immovable 
object. 

4el Edlbn 
0l.lW 
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Note.- Circumstances in which the shielding 
princble m y  reasonably be applied are described 
in the ICAO Airpoi Services Manual, Part 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 a n  existing immovable 
object, or after aeronautical study it is determined 
that the object would not adversely affect the 
safety o r  significantly affect the regularity of 
operations of aimaft. 

4.2.2.8 Recommendation.- In considering 
proposed construction, account should be taken 
of the possible future development of a n  
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 ConStrUCtiOn Of equipment and 
installaths on operational areas. 

4.2.3.1 Standard.- The following 
obstacle limitation surfaces shall be established for 
a non-precision approach runway: 

- outer surface: 
, - take4flapproachsurface;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 
DIMENSEONS 

OUTERSURFAGE 
- Height 

- Radius 

TAKE4WAPPFDAW 
SURFIUX 
- Length of Inner Edge 

- Distance from 

- Dvergence (m’nimurn 

- Length (mintnum) 

- Slope(maximum) 

threshold 

each side) 

TRANSITION SURFACE 

- Siope(maximum) 

RUNWAY TYPE I O E  NUMBER 
i 

Noninstrument - 

Code number 
1 2 3 -  4 

30m 30m 45m 75m 

30rn 60m Wrn Wrn 

10% 10% 10% 10% 

2500m SOOm 25oom 2500m 

(120) (1:25) (1:40) (1:40) 
5% 4% 2.5% 25% 

20.0% 20.0% 143% 14.3% 
(1:s) (1:s) (1:7) (1:7) 

Non-precision approach 

45m E m  lam 

60m W m  60m 

10% 15% 15% 

2500m 3000rn 3000rn 

3.33% 2.5% 2.5% 
(130) (1:40) (1:40) 

14.3% 14.3% 14.3% 
(1:7) (1:7) (1:7) 

recision C(rl-Jzt 
(31 

4000m 4000m 

75m 15Om 

60rn 60m 

15% 15% 
15000m 15oOom 
2.5% 2.0% 
(1:40) (150) 

14.3% 14.3% 
(1:7) (157) 
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4.2.3.3 R ecornme ndat io n .- 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 whkh the shielding 
principle may reasonably be applied are described 
in the ICAO Airport Swkes Manual, Part 6. 

4.2.3.5 Recommendation.- New objects or 
extensions of existing objects should not be 
permitted above the takeofflapproach 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 Recommendation.- Existing 
objects above any of the surfaces required by 
4.2.3.1 should as far as practicable be remved 
except when, in the opinion of the cettifying 
authority, the object is shielded by an existing 
immovable obiect, or after aeronaut--1 study it is 
determined that the object would not adversely 
affect the safety or sQn'mcantly affect the regularity 
of operation sofa^. 

Note.- Because d transverse or bngitudi@ 
slopes on a st@, h certain cases the inner edge or 
portions of the inner edge of the 
takeofffapproach surface may be below the 
corresponding elevation of the strip. It is not 
intended that the str@ be graded to conform with 
fhe inner edge of fhe take-oWapproach surface, 
nor is it intended that iemin or objscts which are 
above 'the take-off/approach surface beyond the 
end of the stip. but below the level of the st@, be 
removed unless it is considered they may 
endanger aeroplanes. 

4.2.4 PRECISJON APPROACH 
RUNWAY§ 

Note 7.- See 8.6 for information regarding 
siting and construction Of e9uiprnent and 
inshlhtions on uperathnal areas. 

Note 2.- Guidance on obstacle limitation 
surfaces for p d b n  ~ c h  ~ n ~ a y s  is given in 
the ICAOAipH Servkx?~ & n d ,  Pari 6. 

4.2.4-1 Standard.- The following 
obstacle limitatbn surfaces shaU be estaMished for 
a precision approach runway category I: 

- outer surface; 

- take-off/approa& surface; and 

- transitional surfaces. 

Note.- Obstacle limitation surfaces for 
precismn appmch runways categories I1 & 111 are 
established in accordance with specifications 
contained in TP 1490, Manual of All Weather 
Operations. t 

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 Recom mendation.- Where 
practicable. for new runways where the code 
number is 3 or 4, the slope of the 
take-oWapproach surface should be 1.66% for 
the first 3000 rn and 2.0% thereafter for a total 
length of 15ooo m. 

4.2.4.4 Standard.- Fixed ohms shall 
not be permitted above the take-off/approach 
surface, or the transitional surface, except for 
frangihly mounted objects which 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 landing. 

UlMM 
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' 1  ANNEX I 

EFFLUENT CRITERIA FROM THE NUNAVUT WATER BOARD 

July 22, 1999 
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Ms. Sara Brown 
Senior Administrative Officer 
Municipality of Iqduit 
Iqaluit, NT XOA 

File No. NSU-0087 

\ 

Re: Sewage Emucut Parameters 

DearMs. Brown: 

Following a review of background idomation on f2e in the Public Registry of the Nuxxavut 
Wzta Board, 1 wish fo &.ti& our exptctatians with reganis to modifications to the Sewage 
Txeatmcnt F d t i e s  of thc Town of Iqiiluit. 

To ensure preservation of thc fisheries in Koojcssec Inlet and the protection of public health, the 
NwlB expects the following cf€itit q u a y  levels to be mer: 

. .  

. .  
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- ----- - - r r . r o * u A  WATER BOARD I D - I 3 6 7  360 6369 *-CE 3 

trcatmcnt system, the Town will have to fife a quest  for modification or amendment to &e 
current licence With the Board. The cumnt licence is due to expire December 3 1.1998 and 
tbcrcforc, an application for thc renewal of this ficeace should bc filed at lcast six months before 

Do not hesitate to contact mc should you need darificatioa ragarding this matter. 

the expiry date- 

S i n d y ,  

CC. RWED-Lisa Dy~r, Robert En0 
EC-Stcve Htubicht, Ed coflins 
DIAND-ShannonPagom. Paul Smith 
Public H d ~ N i c o l e  &hie 
DFO-Kcn Chang-Kue 
MAW-Tanja Smith, Tary Brookes 
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FLOW DATA FROM ON SITE FLOW 
MEASUREMENTS DONE BY CWC 

July 22, 1999 
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ANNEX K 

LAB DATA 
INFLUENT FEED STRENGTH 

July 22, 1999 
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SAMPLE: 

September 2, 1598 

XI= MURRAY L ASSOCIATES 
C O H S T R ~ X ~  DIVISIION 
780 TOLMXE Av& UNIT 202 
VIcTORur Bc vex 3H4 

\ 

Attn: R o b e r t  A. Murray 

6aaple # 1: Iqualuit - 
-le # 2 :  I p l u i t  - 

JOB NO: 
La NO: 

R A W  AUg 26/38 
Lagoon discharge 

s l m R h . 2 -  
43 2 01 
340 70 

720 

JB 1750A 
26683 

See Below 
Client 

_- 

MAR 3 1 1999 

a 



TAB R 



WESTERN 
B102, 12225-105 Ave., Edmonton, AB T5N OY3 
Phone: (780) 488-7403 Fax: (780) 488-0475 0 Email: psalvian@,telusplanet 

COMPLIANCE REPORT 

PROJECT: IQALUIT WASTEWATER TREATMENT PLAN 

FOR: 
CONSULTANTS: 

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: 

a. 

b. 

C. 

d. 

1. Type 1 - Characterized as an area bounded by a 4 O reinforcing web, the exterior panel and 

Concrete %greater c e m k  c o n t e k a n  would normally be/ sed. Glen Earl 
of BBS co med this proble . The powder s required to compens e for silty sand 
that was used. he greater PO 

the through w b. This void was awed by: 

er content corn ined with the silt to cr ate a sticky 
of the concrete 

been achieved fort 
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id 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 ?4 
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.  

2. 

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. 
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. 
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 afler 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 (I) fill height. 

Problems €ncountered 
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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a 
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 ?4” 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 WRCL VOIDSAND 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 from 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. 

~ 

0 

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. @ 
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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 0 ~~ 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 further 
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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H I L L  
M U R R A Y  

November 11 , 1999 

FAClSIMIT.E* 867 - -  979 591Q 

Denis Bedard P. Eng 
E N G I N E E R I N G  Municipality of Iqaluit 

W A T E R  P. 0. Box 460 
S O L U T I O N S  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. 

Suite 201 

1962 Canso Road 

Sidney 

British Columbia 

Canada 

V8L 5V5 

Telephone: 

250-655-8953 

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 from 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 

b 

t 

Ernail: 

info@hilImurray.com 

Website: 

www.hillrnurray.com 

mailto:info@hilImurray.com
http://www.hillrnurray.com


e' 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 fi-om our sub-conkactor 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,th6 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 

1 MOJECTS\CURRENTUqaluitKJedard let nov 11 99 wpd 
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Canadian Wastewater Corporation 

January 12,2000 

yIA FACSIMILE: 867-979-5922 

Denis Bedard P. Eng 
Director of Engineering & Planning 
Municipality of Iqaluit 
P. 0. Box 460 (91 1 Ring Road) 
Iqaluit, Nunavut 
XOA OH0 

Dear Denis: 

Re: Iqaluit Water Reclamation Facility - Project Update 

e-- - Just a short update on progress at the new Iqaluit Water Reclamation facility. 

After the Christmas break our crew returned to the site with renewed vigor and great progress is being made. 
Ron, Chris Baker, Scott are on site till January 21. 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 Consulting have been forwarded to Qwgg 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, testmg 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 
w o r m  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 enviroSh4ART implementation team. Iqaluit technical training will commence during 
the first two weeks of February. CWC Operators will be on site continuously starting on February 8*. (Don 
Dingwell Feb 8 - 1@, Mlke O'Hanley Feb 15th - Mar 3d, Daryl Koshey Feb 29* - Mar 17*) 

. . .I2 

% 
7 

A SUBSIDIARY OF HILL MURRAY g, 
____ -.___ 

Suite 201 1962 Gnro Road Sidney British Columbia Gnada V8L 5V5 

Telephone: 250-655-8953 Facsimile: 250-655-8954 Email: info@hillmurray.com Website: www.hillmurray.com 
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http://www.hillmurray.com


Page 2 - .. _ _  Iqaluit water Reclamation Facility - Project Update 

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 l i e  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, 

e- Lorne Cowley 
COO - Hill Murray Group 

l\PRO~CTS\CuRRENnrq~~t\~aluit\bedardl- Progress Report Ian 12 0O.wpd 
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INSPECTION REPORT 
m, 

project No. : PRCMNO. 99001 
czient: Q u i a  Constmetion 
Project Uescnphort: Iqaiuit S w a p  Treruhruifit Pturrt 
IRspecNon Dote: I7,18 January, 2000 
Report Datb: 22 Junuaty, 2000 
h Inspctd:  Areas where cavliias haw beenjWd in the plant walk 

Met with Hanry (Qui& rrtatr) to inspect the various areas of the walls waa W g  place. 

All area8 were filled cxoept xi>r the following areas that were subsaqdy  filled 011 the 18 
January. 

2. In the south wall of the $merator morn beneath the p i p  closest to the west wall, 

3. the wt wd behind the augers. 

4. Oa the aast wall on the rnezaanine floor mar the floor. 

I was s a M d  with the work that had been done. 

Hydrostatic t W q  is to be done this coming we&. 
t 



8102,12225-105 Ave., Edmonton, AB T5N OY3 
Phone: (780) 488-7403 Fax: (780) 488-0475 
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IQALUIT WASTEWATER TREATMENT PLANT 

COMPLIANCE REPORT (REVISED) 
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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 Octafonn forming system has 
not been used in tanks of this size. The items listed in the introduction have all been 
answered. 

I 

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. 

n. 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. 

m. 

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 
puf"hose. Testing will be performed to confirm this, and in the event that pioblems should 
appear, they will be dealt with. 

# 

I C  
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Canadian Wastewater Corporation 
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:VROIECTS\CURRENnlqaluit\Bedard In feb 4.wpd 
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Suite 201 1962 Cpnso Road Sidney British Columbia Gmada V8L 5V5 
Telephone: 250-655-8953 Facsimile: 250-655-8954 Email: info@Wurray.com Websita waw.hillmurmy.com 
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H I L L  
M U R R A Y  * 

IQALUIT COST AECOMRY - HILL, MURRAY &ASSOCIATES 

Annex E 

Tlcket Cost 
$1,385.56 
$1,534.01 

GW Jetzak - Tlcket/Change Fee 
Todd Rogers - Ticketlchange Fee 

W A T E R  
S 0 L U T 1 0 N S 

Graham S p o n d s  XckwChange Fee $1,496.02 

fuE5.Z Fred Black - Ticket/Change Fee 

Total $6900.60 

Week ot: 
Trevor HUI 

. Graham S. Symmonds 
Gary JeMk 
Garth Nye 
Fred Slack 
Wendy Hamilton 

7-Apr 
3 

. 3  
3.5 

5 
0 

to nprli 14 to Aprli 21 to puPlf28 TOW H f s  R a t e  Total 
7 7 8 25 $125.00 $3,125.00 
4 135 0.5 9.25 $125.00 $1,15625 

3.25 5 0 t1.75 $95.00 $1,1%25 
20 S 3 34 $95.00 $3p0.00 
0 20 0 20 $sS.OO $1,700.00 

0.5 4.25 $50.00 621z5p 1 1 1 .?s 

Addltonal Costs 

UnltsiDays Price 
$50.00 23 site s8curity 

Utilities and heating casts . 2 3  $25.00 
.Site Insurance 23 $43.00 

c 

Suite 201 

1962 ,Canso Road 

Sidney 
British Columbia 

Canada 
V8L 5V5 

Telephone: 
250-655-8953 

Facsimile: 
50-655-8954 

I/projenslcunentliqau~Municipie pkg May 2000 Email: 

OST 
$96.99 

$1 07.38 
$104.72 
SmJE 

WlJ4 TOM Lurfare 56.741.84 

$1,150.00 
m.00 
%iQ.QQ 

Subtotal 82.714.fIO 

GST fil(i(t9B 

Total Additional COS $2,903.88 

Total costs $39,554.60 

GST . 81,36a.82 

520.923.42 - 

info@hillrnurray.com 
Website: 

~ . h i l l r n u r r a y . c o m  

mailto:info@hillrnurray.com
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FAX NO. MAR-28-2000 TUE 03: 16 PM 

MU IPALITY OF IQAL 
&rSCOU LCLY ASb2Ac 

March 28,2000 

Trevor Hill 
President & CEO 
Hill Murray and Associates 
Suite 201-1962 CWO Rd 
Sidney, BC 
V8L 5v5 

Dc3r Trevor: 

As per your conversation with Teri earlier today Denis i s  ng longer with the 
Municipality, in the futuro, dl inquiries pertaining to the Sawage Treabant Plant should 
be forwarded to me. I would also like to inform you that Dillon Consulting has been 
retained by the Municipality of Iqaluil to provide pmjcct management for the remainder 
of this job, We look forw& to working with both you and Ga%h Nye in completing this 
project. 

Acdng Scnior Administrative Ofher  

P, 01 

P.O. BOX 460 IOALUIT, N.W.T. XOA OH0 9 TEL: (867) 979-5600 FAX: (867) 978-5922 

tln%dhC 480 - AqbJAc. pac/Qr XOA OHO b4bLPe ; (867) 879-5600 CbC>W: (867) ~1794922 
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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 
V8L 5v5 

Telephone: 

Facsimile: 
250-655-8953 

BY FAX: 867-979-5910 

March 29,2000 

Paul Fraser 
Municipality of Iqaluit 
P.O. Box 460 
Iqaluit, "I' XOA OH0 

Dear Mr. Fraser: 

Re: Iqaluit Water Reclamation Facility - Tankage Repair 

Our File: 38000-70/Iqaiuit 

As you are aware, the tank walls 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 materid 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 wails. An experienced sub- 
contractor (Clean-Seal Environment Canada) for this CIM membrane installation wilI 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 "Direction 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. 

HILL, yuFuz#& & ASSOCIATES INC. 

B'resident 8z CEO - 

cc: GarthNye 
Michael Holmes, 
Jones Emery Hargreaves Swan 

info@hillmurray.com 
Website: 

www.hillmurray.com 

mailto:info@hillmurray.com
http://www.hillmurray.com
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April 6, 

FR I 

2000. 

04: 33 FAX NO. 
fi 

MUN ICI PALITY OF I Q A L ~ T  
sQr$Q K L T C  L Y b d F  

P, 02 

FILE COPY 
Trcvor Hill, P.Eng. 
President & CEO 
Hi l l  Murray k Associates Ltd. 
Suile 201, 1962 Cnnso Road 
Sidney, BC 
V8L5V5 ' 

Fax #: (250) 655-8954 

Dcar Mr. Hill: 

Re; Structurd invcstigation of tanh at the Jqaluit Reclamfition Bacility 

On belialf or the Municipality of Iqaluit, upon request ofa rcprcsentalive of the Government of Nunavut, 
and on the recolninendation of Dillon Consulting, I have decided to have the structural integrity of h e  
tank walls studid by an independent consultant, The objectivc of this sludy is to assess the nuinber of 
displaced rebnr in the walls of the tanks and to determino if this displaced rebar detrimentally impacts 
upon the strength of thc tanks. This decision was addressed at a meeting this morning. Tliis meeting was 
attcndcd by Garth Nye, Doug Sitlnnd, Paul Wieczorek, Tania Smith, Gary Strong and Matthew Hough. 1 
am writing to you to formalize this caursc of action. 

Tlietc will bc a cotisulting engineer from CH2M - G&S on site next week to do a cover meter test to 
galher data on the position of rebar in the walls of tho tanks. 11 is expected that testing will take a day and 
the analysis of data will bo in hand by Easter. The scope of work for the consultant includcs: 

- A review of drawings; 
- An inspcction of tbo fa~ilily; 

The conipletibn of il cover meter test to determine the rcbar location in t lx  tanks; and 
The provision of statements with respect to the suitability of tho tanks for intended purpose. 

.. - 
This courso of action will not dclay the installation of the liner by Clean-Seal Environinont Canada. 
Tcsling or the Ianks, liowever, wil! need to be postponed until the results of the structural invcstigation arc 
received. If  110 further problcms 8rc discovcrctl by our consultant then testing of the tanks will be able to 
pmcccd. 

S incercl y, 

cc. Doug Sitlnnd, Mnnagcr, Capital Prognins, GN CGSL'I' 
Tania Smith, Dillon Consulting Limited 

P.0, 6OX 460 . IQALUIT, N,W,T. XOA OH0 9 TEL: (867) 979-5600 FAX: (867) 979-5922 

fIfI%dA' 460 ASb=AC, pac/ QT XOA OHO b%cbc : 1887) 979-5600 9 SbcYdC: (887) 979-5922 
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Canadian Wastewater Corporation 
April 14,2000 

Mr. Ben Quigg - via facsimile (604-207-8150) 
Wigg Construction Ltd. 
2143 - 13353 Commerce Parkway 
Richmond, BC 
V6V 2x7 

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 

Our File: Iqaluit 7O/W 

Gentlemen: 

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 Iqaluit Water Reclamation 
Facility, failed the hydrostatic test. On January 21, 2000, we dirccted Quigg Construction Ltd. to comply with 
clause 21 of the BCCA Document 200 contract requiring action to remedy dcfident work within five days 
(reference A). Q u i a  Construction Ltd. acknowledged the leaks and the requirement for repair on January 21,2000 
(reference B). 

Since January 21, 2000, our effons to persuade Quigg Construction Ltd. to complete'the work under the contract 
have failed. Accardingly, we hereby declare that Qui& Construction Ltd. is in DDAULT under the terms of the 
contract between Canadian Wastcwarer Corporation and Quigg Construction Ltd. for Jqduit Water Reclamation 
Facility contract ## 0199-0100, by reason of: 

1. 

2. 

Failure to respond to Canadian Wastewater Corporation's January 21, 2000 notice to remcdy deficiencies 
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. 

Please advisc as to which of the alternarive course of action available under the performance bond which the 
Guarantee Company of North America intends to pursue. 

Sincerely, 

CORPORATION 

President 

Attachmcnts: 
A. 
B. 

lTWwh 

Notice to Remedy Deficienr Work - January 21,2000 
Acknowledgement of RemediaI Work Required - January 21,2000 

- *- .-,- - 
4:*- 

A SUBSID~ARY OF HILL HURRAY 
-.-.-. - - 
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MUNICIPALITY OF IQALUIT 

A p d  19,2000 

Trevor Rill, P.Eng. 
President & CUO 
Hill Mamy & Associates Ltd. 
Suite 201, 1962 Canso Rood 
Siclncy, BC 
VSL 5v5 

FEX #: (240) 655-8954 Pages: 1 

Dear Mr, Hill: 

Re: Structural investigation of tanks at the Iqaluit Reclamation Facility 

F'rutl~cr Lu yuur ~ I W I A G  L I L G S S ~ ~ C  urycsbiday I wish lu Miry LU your awnlion daat rlie srrucrm 
report being prepand by CWM Gorc & Stode o f  Toronto will be available on Monday May 1, 
2000 Until that time it is impcrativc that no firther work be done on the tr'catmcnt tanks a~ the 
lqaluit Reclarnaticm Facility. 

Siiicercl y, 

cc. Doug Sitland, Manager, Capita1 Prograins, GN CCMT 
'l'ania Smith, Dillon Consulting Limited 

@ 002 
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04 April 2001 Our File: Iqaluit 

Via Facsimile (867-979-5910) 

Matthew Hough 
Director of Engineering and Public Works 
Municipality of Iqaluit 
P.O. Box 460 
Iqaluit, NU 
XOA OH0 

Re: Iaaluit 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 HM/CWC 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 Mob/Demob $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-worwwet-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 W C W C .  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" MIPT 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 150ft ?4" OD air tubing is required to actuate this proposed valve. A %" 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 115V coil. 
The trash augers have been bumped and verified. 
The recycled water supply to the augers requires a %" 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 sewer/drain 
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 NaOCl, 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 pi[ping 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 W’ plastic line connection to the flocculator. This will 
require the supply of one 3/4” FIPTFIPT 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” A B S  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 

Cassette modifications 

Sludge 
Module 

Pressing 

the bin lowered for transport to the disposal site.’ 
Emergency Diesel A 24V-trickle battery charger is required. 
Generator The generator has been fired, and has completed an ABT test. 

The full load trials of the generator have not been completed. 

W A C  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 fi-om 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 U P S  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. 

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 corners. 
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 #l. 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 transporl 
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. 

Office/Washroom/Lab 

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 baclcpulse tanks supply 
this water). 

Water from the hydrostatic test should be used to fill the recycle water system (this 

Final grading needs to be completed. 

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. 

ill, P.Eng. 
President 
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H I L L  
M U R R A Y  

VIA FACSIMILE: 867-979-4874 
I 

E N G I N E E R I N G  Baffin Building Systems 

SOLUTIONS Iqaluit, NU, XOA 080 
W A T E R  P.O. Box 699, 

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 ServervIili MurrayMill MurrayUqaluit\Creditors letter 10 Oct 20OO.doc 



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 $1 00,000 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 fi-om the Municipality to pay fiom 
the monies left in the project funds, all sub-contractors to a level of 25% 
immediately and to pay the $100,000 fiom 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 LNC. 

Trevor T. Hill P.Eng 
President 

cc: Bill Hopkins via facsimile (604) 687-0043 

Suite 201 
1962 Canso Road 

Sidney 
British Columbia 

Canada 
V8L 5V5 

Telephone: 
250-655-8953 

Facsimile: 
250-655-8954 

Email: i\GwrsbsiUsersiTrevor. hillL4WRA ServerWill MurrayWill Murraybqaluit\Creditors letter 10 Oct 20OO.doc 
Trevor@ hillmurrav.com 

Website: 
www. hillrnurray.corn 

http://hillmurrav.com


W I L L  
M U R R A Y  

3 August 2001 

E N G I N E E R I N G  
WATER 

S O L U T I O N S  

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 recommend 
that the Town pursue this if they have not done so already. 

Sincerely, 

HILL MURRAY & ASSOCIATES INC 
/ 

T 
Preside& 

Suite 201 
1962 Canso Road 

Sidney 
British Columbia 

Canada 
V8L 5V5 

Telephone: 
250-655-8953 

\\Gwr-sbs\Users\Trevor.hilIMW ServerWill MurrayMill MurrayUqaluitWough letter 3 Aug 200 1 .doc 
Trevor@hillmurrav.com 

Website: 
www. hillmurray.com 

mailto:Trevor@hillmurrav.com
http://hillmurray.com
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SECTION 1.0 
EXECUTIVE SUMMAKY 

1.1 INTRODUCTION 

This rcport has been prepared to provide a comphcnsive assessmcnt of the existing operational 
stahis and physical condition the City of Iqaluit’s newly constnicted Sewer Treatment Plant. This 
rcport also includes appropriate recommendalions to bring the idlc plant onlinc taking into 
consideration a number of critical cconomic, environmental, engineering design and construction 
issues that can be associated with thc overall plant development and operation. 

Specific clernents of the rcporl include: 

A written evaluation of the overall physical condition of the existing STP with a focus on 
building codc deficicncies, thc layout and performance of electrical and mechanical equipment 
according to establish4 desigdperformance requirements, and various deficiencies that can bc 
associated with the overall integrity of Ihc plant’s architectural and structural design. 

An accounting of all electrical, instrumentation, mechanical, structural, md architectural 
equipment or featurcs found within thc existing plant versus equipment and feahrrrs shown on 
t h ~  facility design documents. 

Presentation of recommendations to replace, or modify, electrical, instrumentation, mechanical, 
and structural clemenls of the cxisting facility expccted to create severe operational problcms 
during tbe plant’s commissioning and operation over an extended period of time. These 
problems are generally associated with plant hydraulic capacity; limited process efficiency; 
overall. durability against extremc cold weather conditions and a corrosive plant cnvironmcnt; 
ability of plant personnel to opcrate and maintain a complex and highly automated facility in a 
safe, efficient, and practical manner; and various considemtiam applied to plant opcrational 
costs. 

An eva1,uation of the general quality of all design an.d vcnder instal.lation’ documents against 
accepted standards for good mgheering practice as agtplicd to the oven11 wastewater treatment 
indwtry. 

An evaluation of the plant’s overall capability to meet minimal treatment cxpectations including 
recommendations to implement optional schemes to iacreasc the existing plant’s hydraulic and 
process capacity, 

The presentation of costs to complete the cxkting plant’s construction in accordance with 
existhg bui1,ding codes, operational expectatj.om, and fulfillment of contractual treatmOa3 
requirements. 

The presentation of costs to modify, or expand, existing plant facilities and equipment necessary 
to irnplemcnt less complex (and morc stable) process options. These options are developed with 
the goal of providing for an immediate increase in plant hydraulic and treatment capacity, while 
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at the samc time, reducing addhiom1 plant construction and extended aperation aid maintenance 
costs to he lowest amount possible. 

1.2 BACKGOUND 

The consulting finn of Hill, Murray & Associates (HMA) was selected by the City of Iqduit h 
mid 1998 to complcte all design documents and manage thc construction of thc City’s existing 
STP. HMA completcd the plant’s design and bcgan thc construction phase of the project by mid 
1999. Within a few months of initiating the plant’s construction, significant p r o b l m  began to 
arise concmning the placement of concrete within major structural and process basin walls. As 
discovercd during an inspection of ongoing plant constntction, it was noted that the contractor’s 
use of a concrete-wall forming technique, or methodology, (described as Octafom) resulted in 
significant honeycombing of placcd concrete and the misalignment of structural, steel. To 
effectively deal with the problem, the City suspended all consmction activities and soIicited the 
services of CH2M Gore & Storrie Limited (CGSL) to complete the necessary structural 
investigations and make recommendations as appropriate. In accordance with the stated 
dkedivc, CGSL recommended that shotcrete be applied to all honey-combed wall sections. 

Although the sbotcretc recommendation was completed per CGSL’s specifications, all 
construction on the treatment plant has stopped with the initial contractor and design mgineer 
effectively abandoned the project. M n g  the inspwtion of the concrcte walls, the City became 
,aware of other, and more significant, problems with the plant’s overall design and construction. 
These issucs arc: addressed in this report including varjous discussions aimed at providing 
recommendations and related costs to bring the cxisting plmt iuto scrvice within a reasonable 
period of time. 

1.3 SCOPE OF STUDY 

The recornmcndations and costs presented berein rcflcct improvements and modifications to the 
existing plant in full conformance with appropriate construction and building codes. The 
indicated improvements and modifications are also recommended to provide for the most 
feasiblc treatmmt of thc City’s domestic sanitary sewage in dfull conformance with established, 
and mutually acknowledged, effluent discharge standards. 

&iring January of 2002 the exidiug treatment plant wa5 inspccted by a team of process, 
mechanical, ebctrical, and structural engincers employed by Earth Tech (Canada) Inc. Thc 
inspection included a complete audit of all cxisting mcchanical cquipment, clectrical distribution 
equipment and control systems, process and facility support piping, overall building 
superstructure, raisGellaneous process systems and equipment, and the overall plant layout to 
assess issues relating to the long term operation and maintcnance of thc entire facility. 

Earth Tech’s on-site inspection generally confirms that the existing plant i s  inoperable with a 
number ofsafcty issues that need to be resolved before any attempt i s  made to finish the plant’s 
construction h accordance with WMA’s initial design The cxisting plant is  roughly 60 to 70 
percent completc in terms ofremaining cffort and casts to make design and construction changes 
necessary to meet minimal buiIding code standards and acceptable 1cvcls of engineering practice. 
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The original design and actual facility construction was evaluated against various building codcs 
and design standards normally applied to thc design, constmetion, and operation of wastewater 
treatment facilities. These codes and standards include tbe Canadian Electrical Code (CEC), 
National Building Code- 1995 (NBC), National Firc Protection Association Standard for Firc 
Protection within Wastewater Treatment and Collection Facilities- I995 Edition (NFPA 820), 
American Concrete Institutc Standard for Hydraulic Structures (ACI 350), WBC Industrial. 
Hcalth and Sa€ety Standards, and Canadian Plumbing Code (NPC). 

1.4 KINDINGS 

Although the plant i s  inoperable and in need of si~ficant modifications and improvements, the 
structural and architectural elements of the facility are nearly 100 percent complete and in 
general conformance with the various building codes cited above. Remaining structural and 
architectural issues inclu,dc: 

The floor a% the electrical room was constructed with shallow (38 mm as opposcd to thc 
specified 75 mm) rib decking resulting in excessivc sagging of thhe finished deck. The obvious 
aesthetic problem notwithstanding, the sagging deck is structurally sound but will create 
localized drabage problems during extended plant operations. 

Questionable fire rating of the building’s roof, exterior walls, and various doors separating more 
fire and explosion prone areas ofthe plant. 

Consideration should be given to constructing more substantial walls to better confinc os manage 
potential fires and explosigns within Me influent. screening and anoxic mixing areas of the 
overall plant. 

a- 
Mscellaneous improvements include better plant ventilation effectively reducing corrosion 
potential for all galvanbed structural steel found inside the existing building, replace bmaged 
insulation and bacMill around concrete footings were necessary, and provids for the installation 
of all bracing shown for attachment to existing roof purlin flanges according to the original 
building dcsign. 

The floor of all reinforced concrete process tanks should be refinished and sloped to provide for 
better drainage during inspection and maintenance. 

The existing plant’s substantial, and most critical, code violations and engineering problems are 
primarily associated with the spcci,fying, construction, installation, and projected operation of 
mechanical and electrical systms. Most of thc code and engineering issues involve the 
installation and opcxation of electrical cquipment in high hwmd (Ere and explosion) rated meas 
of the plant and the g e n d  lack of capacity and effectiveness for the HVAC system. Specific 
issues include: 

Limited capacity with the cxi.sting electrical power distribution system (estimated full load 
demand at 386 amps with the existing system rated at 400 amps). 
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Standby generator rated. at slightly more than. half of the stated plant hll load capacity and will 
require tlie implementation of a power load control schcme to effectively come online during a 
plant-wide power outage. Additional issues include: thc generator is expected to operate without 
a battcry chargeT, thc generator room has poor ventilati.on allowing for the outside migration of 
combustion air, the actual generator performance is unka.own because the overall unit has nevcr 
been ksted to full load. 

Numerous inconsistencies between electrical design schematics (”MA’$ design and major 
vendor wiring diagrams) and the actual. installation and wiring of motor control centres (MCCs), 
related switch gear, miscellanaous control panels, plant lighting, W A C  controls, etc. 

Most of thc electrical motors and related switchgear arc not ratcd for d,uty 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 th.e inition. of combustible air &om 
volatilizcd of combustible influmt contaminants. 

No electri,cal utility meter found within thc existing plant;. 

The misting PLC system is incomplete due to a missing sccoud processor module and access to 
documentation stating tlie function and pupsc  of the ovcrall system. 

Switch gear and attaching power cables are place on a recessed pad within the lowcr plant 
electrical and blower room creating an operational hazard in the event adjacent floor drains fail 
to adequately remove drainage from surrounding and upper floors ofthe plant. 

@- 
Electrical powa and control cablcs should be separated from instrumentation, control and 
monitoring cables/wires. 

It appears that the plant was designed to be highly automatcd which may result in a numbcr of 
operational problems given the plant’s remote location and accessibility to personnel with the 
training and technical skills to deal with periodic malhctions and/oT adjustments lo the 
overriding control system software, processor modules, logic and control panels, process 
monitoring sensors, ctc. 

The ovcrall arrangement, or layout, of plant piping and equipment has resultcd in a number of 
situatisns whcre it would be extremely difficult, if not impossible, for City personnel to operate 
and maintain the plant’s electrical and ~ ~ ~ c h t ~ ~ i c a l  equipment. 
Thc project plans and specification ptovidc little, or in some cases, no inforxxlation rcgarding thc 
performance, oporation, and control of the process mechanical equipment and W A C  system. 
As a rcsnlt, the performance and operational chamcteristics 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 extended winter operations or provide for proper air circulation 
in arcas of the plant subjcot to contaminated and combustible air flow. Additionally, tlie existing 
system has no redundant heating pumps creating thc possibility of periodic plant shutdowns duc 

Finn1 Report Page 4 of 62 rev 12/17/20O3 



AZ CORPCOMM PAGE 88 

scction 1 .O Introduction e 
to thc lack of llcated air circulation within thhc plant durhg frc?ezk$~ conditions whter weather 
conditions. 

Mechanical equipment shown on WtMA's design but not found in the existing plant includes an 
exhaust fan and hood at the auger screening room, miscellanoous outside air intake louver and 
hoods, blower and ventilation room controls, hsating pipe insulation, a domestk water storage 
tank, and an operational boilcr 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 recomrnendcd enclosure would mitigate the potentbl 
for thc spread of a major firc or explosion in adjaccnt plant areas. 

The cost to implement the structural, architectural, mcchanical, and elcctrical modifications cited 
above and as fiu-ther documented in the remaining sections of  this report is estimatcd at sligbtly 
over $820,000. An itemizcd breakdown of the stated construction cost is given in Scction 3.7 of 
the report. 

In the event the City of Iqaluit elects to finish the construction ofthe exist;ing STP according to ':? 
HMA's existing design, the completed plant will be faced with immediate capacity and process" 

.1; 
i#3- y gr6wth. rate of 3.4 percent and an avera.ge per capita indoor water demnd.at &O,,&cd, the 

cuaenf average day domestio wastewater flow rate can bc determined a6,2,100 #(day for e-55.. dy' 
~~ -~-& 

issues mgarding future growtb and relatcd increase in domestic sewage Rows. The mostJdnt 
3 6 population. count in 1996 put the City's population base at 4,220. C0nsidcrin.g an c&,mated 

estimated 2002 population base of 5,200. the current ~stimaiia w&watCr flow 
ra.te with the stated plant capacity it becomes apparcnt that thc newly 
constructed piant will be unable to average day flow mates or hture 
i,ncrcascs in wastewater flow to the existing sw outfall. This 
type of plant operation will result in repeated to the established water q,ualiq 

cLs4,  ~a 
agreememt with the Nwnavut Watcr Board. 

1.5 REC0MMEM)ATIONS 

To address thc expectcd plant capacity problem, t h ~  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 to opcnte by modifying the current process scheme. Viable options to increase plant 
capacity and improvc on the design process schcme may include a conversion to primary 
treatment only, convcntional activated sludge process with secondary clarification, non- 
conventional activated sludge process with limited filtration, or a conversion to a sequence batch 
rcactor schme. 

After an evaluation of effluent quality standards, long range economic impacts, and general 
issucs concerning proccss reliability and complexity of plant operations, the conventional 
activated sludge process appears to bc the best option to implement at the Iqaluit STP. 

Primary treatment i s  the least expensive option to pursuo io terms o f  initial construction costs 
and long range operation and maintenance costs. Howcvcr, thhe rcsulthg effluent quality would * Final Rsporc Page 5 of62 rev 12/17/2003 
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only be marginally improved over tlie existing lagoon system. As a result, the Nunawt Watcr 

A nan-colwcntional activated sludge plant would require the use of filtration rnedja in licu of 
conventional sccondary clarifiers for sludge removal. Although the non-conventional activated 
sludge option would bc easicr (in t a m s  of time to malce necessary plant modifications) to 
impicmeni, the ovcrall process requires slightly more labour and related operational costs as 
compared, with a conventional activated sludgc plant. The additional costs can bc associated with 
the ongoing, or day-to-day, operation and maintcnancc of the filtraiion media equipment and/or 
system. 

A scquencing batcb reactor process is I viable option to cxpand the hydraulic capacity of the 
existing plant to whatever level is dictated by appropfiate population growth projections. 
Howcver, opcration of a batch reactor plant requires continuous mooitorhg of a number o f  
paramoten effecting effluent quality. The monitored data and infomation is firther used to 
make repeated changcs, or modifica~ons, to the ongoing proccss or operation of the plant’s 
biorcactors. The opmtion of the plant would require more labour and s t d €  with considerable 
technical training to monitor and interpret critical biochemical data and make appropriate 
cbanges in the ovmll plant operation. A facility operator with the lcvel oftraining to mmagc 
the daily operations of a sequencing batch reactor plant may be difhult for the City to employ 
over an extended period of timc. In the cvent the City cannot employ a skillcd plant opmtor, it 
would be very difficult, if not impossible, for untrained staff to operate the plant with any level 
of emciency in terns of consistmay producing acceptable emucnt water quality. 

Tbe conversion to a conventional activated sludge plant i s  recommended at lqaluit primarily 
because of i t s  relative simplicity of opcxation and proven process reliability. The conversion will 
require the installation of amtors within the existing anoxic basins and the constrwction of new 
secondary cktriflers outside the existing plant building. As statcd, the conversion is simple and 
straightforward as compared with other options providing an acceptablc level of trcntment. The 
overall process i s  primarily based on steady-state flow and docs not require continuous effluent 
monitoring or process adjustments. Plant majntenancc i s  less dcmanding given that filters and/or 
media are not required €or sludge rcmoval. 

’ Quality Board would have to rclax thcil: established emuent standards for the plant’s sea outfall- 

@ 

Implementation of the full secondary treatment optiom presented above are expected to have a 
range in construction costs from $4.01 to $ 8.61 miJlion &pending on the final plant hydraulic 
capacity and level of treatment. In consideration that the City has expresscd an intcrest 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 trcatrnent facility basc on a number of 
assumptions regarding projected population growth and per capita indoor water use. 
When completed according to the original design, the existing plant process schemc is said to 
allow for an average day hydraulic capacity of 1.8 MVd and produce cmuent mceting watcr 
quality standards established by the Nunavut Watcr Board of 10.0 mg/l BOD5 and 10.0 mg/l 
XSS. ETC’s assessment of the existing facility indicates that the existing biorcamrs can be 
converted to aeration basins with air distribution piping and aeration equipment typically used in 
a conventional secondaw activated sludge plant. However, thc average day hydraulic capacity 
would be 1.6 Ml/d which is sligbtly less than the stated capacity for the cxistiiig plant design. 
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The slight rcductioa in capacity i,s duc to a. limited Sludge Retention Time (SRT) in the 
converted a.crati,on basins. Once the cxi,sting bioreactors are converted to aeration basins, 
secondary clarifiers can bc constructed outsidc the existing plant to complletc the ove,m,ll plmt 
convcmion to conventional fidl secondary treatnient. Although the conversion will provide the 
City with a stable secondary treatment facility, the hydraulic capacity will only accommodate an 
estimated. population base of 4,000 fidl time msidmces; which is substantially 1,ess than the 
m c n t  estimated population base of 5,100 fidl time rcsidonces. 

The estimate of servicaible popdation is based on tbe assumption of 400 likes per capita per day 
of indoor citlinary water use. This level of domestic water demand was evaluated as a reasonable 
planning number Born the City*s recent master plan of the water treatment. The master plan was 
completed by ETC during March of 2002. 

To provide wastewater treatment capability for the City's currmt population base and allow for 
some level of hture growth, it i s  recommended that the City pursue a phased expansion of the 
existing treatment plant. Phasc 1 would include the coxlversion of the cxisting bioreactors to 
aeration basins as described above. Thc conversion would be done in conjunction wit11 all other 
rnodifioatbds to bring the enthe plant up to code in terns of the structural, mechanical, 
electrical, and hstrurneatation deficiencies stated in this report. The estimated cost to complete 
Phase 1 is $1 .Ol million including thc installation of a small centrifiige to facilitatc the land 
disposal of secondary. sludge per rccornmendatians made in the attached report (reference 
Scction 3.7). 

Phase 2 would itlcludc the design and caxlstruction of a 12.0 metre secondary clarifier to match 
the hydmulic capacity of the aeration basins completed in Phase 1. The completion of the 
secondary clarifiers will provide for a fully functional (all bask treatmcnt elements in placc) 
secondary treatment plant capable of treating 1.6 Mud o f  averagc daily influcnt flow with a peak 
day flow factor of belwccn 2.0 and 3.0. f i e  cost o f  the clasihcr is estimated at $3.0 million 
including removablc covers to eliminate freezing during the winter months of operation. 

Phase 3 would include the design and construction o f  additional. aeration basins with the 
hydraulic capacity of the converted bioreactors completed in Phase 1. The cost of  the additional 
aeration basins is cstirnatcd at $1.60 milllioa. 

Phase 4 would include tbhc design and construction of thc Ymal 12.0 metre secondary clarifier 
resulting in a final plant average day flow capacity of 3.2 MVd. The statcd capacity would 
scmice an cstimated 8,000 residcnces before more expansion is warranted By making a number 
of  simplifying assumptions it can be shown that tho Phasc 4 plant would provide adquatc 
wastewater treatment at Iqaluit until h c  planning year of 2013. Thcsc assumptions incluclc a 
cuneut (2002) papulation basc of 5,100 residences, a projected population growth rate of 3.7 
percent per year, an average pcr capita indoor watcr demand of 400 lpcd, all construction for 
Phase 1 completed by the end of 2003 with cach subsequent Phasc completed in a 12.0 month 
period of time ending in 2006. 

The recomrnadcd phased construction. approach would cost B total of $8.61 million (sum total 
of all costs as presented above with no present worth adjustment utilizing an acceptable discount 
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rate). The plant could be completed within a reasonable period of time and provide a lcvel of 
wastewater treatment in fill conformity with established efflucnt watm qualily standards. Thc 
completion of t h~  plant by the planning year of 2006 would allow for an additional 6 to 7 years 
of additional time to better assess per capita hdoor water demand, raw sewage contaminant 
lwcls, population growth projections, and all ather lesser paramctcrs to accurately deimmbe the 
need f91: additional cxpansion to the treatment facility. 

e 
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2.1 DESlGN/PERFORMANCE 

2.1.1, Civil 

Thc civil engineering aspects of a treatment plant's construction typical1,y includes the drainage, 
grading, and possible surfacing of parking lots md access roads to vafious, and surrouadi.ug, 
treatment facilities md related operation and maintenance buildings. The civil engineering 
design also indudes potable water service to thc overall plant site for both indoor and outdoor 
uses. 

The Hill Muway & Associates design of thc Iqaluit sewage tseatrnent plant docs not provide 
detailed drawings or specifications for the stated civil-site improvements. Additionally, an on- 
site audit and inspection indicates Qat the area immediately surrounding tbe plant has not been 
paved. T I C  area has been improved to somc extent by the placement of gravel typical of most 
sites in Iqaluit, 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 gravity sanitary sewm enters the lift 
station adjacent to the treatment plant building. Drawing D-OI99-GO02 is a site plan that 
indicates a general alignment (in plan) for both an existing 300 mm sewer md a proposed 300 
mm sewer outfall. The drawing shows a general sewer alignment that is not tied to any cxisting 
horizontal survey control. As a result, it would be difficult, pabaps impossible, to locate 
existing sewer lines without probing (temporary trench excavations across M assumed pipe 
alignment). 

- 
- 

2.1.2 StrucCuraYArch~~~ctural 

The design drawings for the building (excluding elecirical, and mcchanical) are by and large 
ooraplete and profcssionally prepared in CAD format. There are thirty-thrcc (33) structural 
drawings and nine (9) architectural drawings, plus two (2) formwork drawings that show typical 
details for the somewhat contentious concrete wall forming (Octafonn) system. 

Comments with respect to tank design and cons~ction are induded bclow only for 
oomp1d"nCss. A report prepared by CH2M Gore m.d Storrie in April 2000 discusses this aspect 
0fth.e project in detaiI. 

Structural Design 

In somc cases, the level of structural detail is beyond what wcndd normally be included in a 
tender package, probably because many o f  the details are for apparent shop use. For example, 
steel dctaits include conncction and weld details that are often left to the fabricator. It is 

Final Rcport Pagc 9 of62 rev 12/17/2003 



AZ CORPCOMM PAGE 13 

Section 2.0 Docurnmt Revicw e 
recommended that the design f i b s  be obtained from t h  0righ.d designers for use in auy future 
renovation work. 

In gcneral, stmctural design perfomncc has bccn met, based on the fact that tbe drawhgs arc 
well detailed and thc structures are substmtially complete (indicating that the contractor was able 
to build what was detailed). The specified 75 rnm Q deck was substituted with a 38 mm deck, 
which created concrete floor deflcctions during thc pour. However, this i s  not a design jssue 
(discussed b Section 3.3 as a varhnce from contract documents). 

A dctailed design check was not performed during this review; howevcr, the structural membcr 
sizes seem to be appropriate for the expected vertical loads, and there appears to be significmt 
redundancy in the lateral load carrying elemcnts. 

Architectural Design 

Architectural dcsign and details are also adequately treatcd, ta a lesser extmt than structural. 
However, this is normal for an industrial facility. In some cases, it i s  apparcnt that the 
architectural layout followed the process layout, bocause some of the usable spacc is 
compromised by problematic access routes. For cxnmple, the mezzanine above the 
oMce/washroom is accessible only via cat ladder, due to the fact that any other type o f  stair 
would interfere with internal access on the upper floor. There may be a way to incorporate a 
spiral stair, which would at least allow a uscr to carry objects to the mezzanine lsvcl. 

Archhctural design pdormance bas been. met with the drawhgs and details provided, and the 
code analysis discussed below. 

2.1.3 Process 

A number of documents have bcm both referenced and generated to design and construct the 
sewage treatmmt plant. The documents relating to the developmcnt of the treatment process are 
reviewed and assessed in this section of thhc report. 
Documents Reviewed 
The following documents have been reviewcd for contcnt and Icvel. 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 documat abbreviation is uscd thoughout the 
subsequent text. 
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Document Abbreviated Prepared by 

Name 
RFQ - Requirements - Junucrry 21, 1998 IWQ-1/21198 City of Iqaluit 

Response to Request for QuaE;@cafions and 
Proposals for Sewage Treatment Option for 
the Cily ofIqaluit-Mavch 18, 1998 

Revised Proposd for u Fully Integrated HMAP-6/12/98 Hill Murray and Associates 
Sewage Treatrnenf FacitfQ for the Cily of 
Iqaluii-June 12, 1998 

Design-Build St@daied Price Contract for the 
Ciy oflqaluit Water Reclamation Faciliwuly 
22,1999 

HMhp-3/18/98 Rin Muflay mwd Associates 
March 19, 1998 

.Tunc 12, 19% 

DBSPC-7/22/99 Hill Muray aad Associates 
July 22,2999 

Project Process Drawings included in the 
Contract: Process Drwrhgs MOO1 - MOO4 
MOO1 : Influent Tank Fabrication dwg. 
MOO2 and M003: Auger Tank Fabricatim 
dwg. Fournier Industries hc. 
M004: Fournier Press Layout dwg. 

Document$ Not Included In The Contract But Reviewed Durfng T h e  Site Visit 

Construction Drawings: D-0299- MOO1 to D- 

M013 

Hill Murray and Associates 

Hill Murray and Associates 
0199- MOO3 a d  D-0199- Mol0 to D-0199- 

Process and Jnstrumentatim Drawings 
(P&Ds) and Imhlla~tion Drawings; 

Operation ad Maintenance Literature 

Zenon Environmental Sysrcms 
ISlC. 
Fournier Industries Inc. 
Sanitairc 

Zenon EnvironmcntaI Systems 
InC. 
Faumier hdustries h e -  

lqaluit Request for Qualifications Requirements 

The original IRFQ-I/2f/98 provides the outline. of the basis for design for the sewage treatment 
plant. Key e1emcn;ts are the desi,gn flaws and loads, as described in the following paragraph. 

The population. in 1996 was 4,220 pcople, The twenty year projected population to the y w  
2017 was 8,500 people. Tbe .1RFQ-1/21/98 stipulaks that an average daily flow of400 liter pm 
capita pet day (Lcd) should be used for the design. The 1996 average daily flow and tbe 
projeclcd 20-year avcrage daily flow are 1,688 rn3/day and 3,400 m3/day, rcspectively. 
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The design parameters for thc raw wastewater characteristics and design maximum avemgc 
effluent conccntration based on the future treatmmt requirements are presentcd in the following 
table: 

Parameter Raw Wastewater Max. Average Effluent 

Charactexhtfcs Concentration 
Ave. Daily Row, Design Year 201 7 3,400 m’/day Nlh  

BOP; 220 mglL 80 mgn 
TSS 220 mgh 70 mgL 
Feacal Coliform 9,000,000 FCU/I00 mL 100,000 CFU/ 700 ml, 
PH Gto9 

Oil and Grease No visible sheen 

EM1 Murray Proposal Submissions and Contract Documents 

Hill M m y  submitted a Response 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 Xqaluit Water Reclamation Facility was 
signcd July 22, 1999 between the City of lqaluit (the Owner) and Hill Murray. Design 
parameters identified by the Owner in Annex F of t.hc Contract are presentcd in the followjng 
table along with eftluent critczia stipulated by thc Nwvut Water Board, as prescnted in 
Appendix 1 of the Contract. @ __ 

- 

Raw Wastewater HIP Murmy & 
Chnractetistics ASSOC, Conc. Stipulated by Conc, Stipulated by 

Efflucnt Apgendix F of the in Appendix I of the 

Max. Average Efflucnt Max. Average EMlucnt 

Paramctcr Appendix F Guaranteed city of lqaluit ia Nunawt Water Board 

Conccntiation Contract Contract 
Design Flow (‘I 1,800 rn3/day 
(2) 

BODS S 500 mg/L 5 10 mgn SlO@ S 30 mg/!L3) 

Alkalinity 21.0OrnglL 

Temperature 2 10°C 

.. 

TSS B 500 rn& 5 lo& I lorn& I 3 5  mg/r,‘3’ 

Peacal Coliform 5 1,000 MPN/ ~1,ooocFu/1oomt 5 10,000 CFU A00 
100 mL &[3’ 

Complete 
nitrification of 
ammonia 

Notes: 
(1 1 The Contract documents indicatc that the piping i s  sized for 2,500 m3/day 
(2) Appendix F requires that &E trcatment plant bc expandablc to 3,500 m3/day with the addition 
of tankage, equipment, and cxtmsion of thc building. 
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meet eflucmt crite~a includcd the following equipment 

PAGE 16 

I 

Two chmcfs with screens and an influent by-pass chmcl .  

0 Two anoxic tanks, including one 
mixed with return activatcd sludge. 
Two aeration tanks in which a 
ZENON ultra filtration 
aeration tanks. The 

per tank, in which influent screcned wastewater is 

sludge system arc followed by the 
be located at the downsttam end of the 

system wbereby the waslewatm i s  drawn 

0 

through the surface insolublc material. 

9 Filtmcd wastewater 

The insoluble is collected at the end of thc 
(return activated sludge) to 

to maiutain the biomass 
sludgc (WAS) is 

dewatercd in a rotary press to rcdud the volume of sludge to be sent to disposal. Dewatering 
requires the addition of polymer fok flocculation and wood pellets tbat provide structure to 
thc dewatered sludge. 

Filter cake i s  disposed at the landfi 1 which the filtrate i s  pumped to the start of the process I 
train. I 
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Process Description 

The proposed process is described in the 

Wastewater flows enter the plant by i 

paragraphs. 

discharging to the influmt tank located in tho 
screening room. Wastewater then flowk though one of two channels flvough coarsc screens 
witb more openings. Inclined screw adgers remove debris from thc face of the screens and 
convey it through a compaction zone to +scharge into an undcrdnin. A by-pass chamel is also 
provided,. Sc,reened influent discliargcs mto one of two anoxic tanks located below the influcnt 
tank. Two mixers in'each anoxic tank 
activatcd sludge from Ibc aeration to this tank and is mixed with screened 
wastewater. Hatches arc provided for access into these tanks. Thc b.ntches cxten.d along ~e 
length of the anoxic tanks, thus cradling bath thc screening TOOM and the aeration room.. A sump 
is  provided below tb,e hatches i.n the wht that a submersible pump must be dropped into the 
tank to cmpty the tank. 

Mixed liquor flows from the anoxic tan s to the acrations tanks. Aeration grids are provided in 
each acrati,on tank. At thc end of each t&k, ZENOM membran,es cassettes are provided. 
Two membrane 

mixhg to ensure that solids do not sctt1,e. R e m .  

k 
The pumping and piping 
door of the building. The main floor 

The ma.in floor sludge 
system, and the wood chip bin 

The membrane 

tanks, are provid.ed on thc main 
includes the electrical room, the shdge dewatering 

the Foumier rotary press, the polymer addition 

room, the o€fice and the washroom. 

chips into the sludge dewatcring process. 
a 

room are situated at 
ground level. 

sludge would be wasted. daily fkom thk secondary treatment systcm.. This voiume would be 
reduced using the filter press, According to Hill M m y ,  two to three man-hours would bc 
requircd for sludge dewatering- It wak also estimated that 16 tons of wood pellcts would be 
requhcd on an amud basis for the sludke dcwatering process. 

Contract dacumcnts indicatc that the b iping is sized to handlle a Bow rate of 2500 m3/day 
whereas the tankage has becn designed kor a build out capacity of 3400 m3/day. 
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Aeration Tank - Original dedicated 
aertrtioa area and assuming U S  rate 
cquab influcnt rate 
Aeration Blowers 20 

Membranc System Cassettes 

PAGE 18 

2 NRT: 3 to 4.2 hrs 

kW 3 200 Us @4X kPa 600 l/s @ 48 kPa 

510m3/cas 10 4 . 8  ml/d avg. 3.6 

Section 2.0 Document Rcview e 

e Final Report 

A summary of major equipment size and ated capacity i s  presented in the following table. 

Plant Equipment Capacity i 

Page 15 of 62 rev 12/17/2003 

I 
Description &e No o f  Rated Capacity Total Capacity 

Membranc System Blowers 
~- -a Proccss Vacuum Pumm 

mlld peak 
3 536 l/s @ 48 kPa 1,608 Ys 

3 14.4 I/$ I@ 15.24 rn 430.2 Us 
H g  vacuum 

2 0.25 mud @ 0.45 5 8  Ifs 

2 7SmVdeach 170 l/s 

1 0.02 l/s @I 103 kPa 0.02 Us 
1 3.4 I/s @ 7.62 rn 3.4 Jls 

in Hg Vauum 
Vacuum Pumps for Priming 

Mixed Liquor Recyclc Pumps 

Citric Acid .Metering Pumps 

Backpulac Sodiiun FTypochlOrite * I 2 5.4 lflir @ 103 kPa 10.8 Jlhr 

1. 0.027 l/s @ 103 0.027 Ys 
Metering Pumps 
CIP Sodium Hypochloriro Metwing * 
Sodium Dip Tank Pump * 1 1 3.4 Us Q 7.62 rn 3.4 1Js 
PUsnPS 

Citric Acid Dip Tank Pump 4 

kPn 
I 
I 

Air Compressor 

Foumier Prcss 

Flocculator 
Progressive Cavity Pump 

5\62 kW 2 1.7 mm31min @ 11.24 cfm 
610 k Pa 

"i' 1 10m3/hr 

Expandablc to 3 m2 

1.0 m3hr 
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though M-8 

Section 2 0 Document Rcview e 

Concepts Ltd. 

The process drawings that WMC 
drawings for the influent tadc 
gcneral plant layout i s  

There is no 

the Contract documents arc limiicd to tlic fabrication 
and layout drawings for the Fournier Prcss. The 

to acceptable manufacturers for 
material or the rcquiremcnt to 
have been hcluded to provide 

quality control. 

2.1.4 Mechanical 

level of detail related to the 
mechanical systmns within the Iqduit dewage TrealJncnt Plant. This documcnt abbreviation is 
used tbroughout the subsequent tcxt. 

I 

The Proposal document does not prcsdt any f i f i e ~  information on the dcsign performance of 
the mechanical HVAC or control syskds to bc provided within the facility. 

Project “Issued for Construction” dTamngs have been provided as described in the Documents 
Reviewed section. The  specification ihudcd on the clrawiags is incomplete in the controls 
section as no scquenco of operation, seboints or control components other than thmostats are 
hdicatd. Redundant sccondaiy hoatink supply pumps have not been provided in the design, 
requiring a pump rcplacement in the evdnt of failure. 

for content and level of datnil related to the 

2.1.5 Electrical and ICA 

electrical systems within the Iqaluit bewage Trcatment Plant. ”he abbreviated form of the 
document name i s  shown in. (bnckkts). T h i s  method of document abbreviation is uscd 
thoughout the rcrnainder of this report. I 

I 

The foIlowing documents have been 

rev 12A 7/2003 Final Rcport 160fG2 I 
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Abbreviated 

Document Name Prepared by 

Res,ponse to Request for Qualifications and 
Proposals for Sewage Treatment Option for the 
City of Zqaluit 

HMAD-3/18/98 Hill Murray and Associates 
March 18, 1998 

Revised Proposal for a Fully Integrated Scwage HM.AD-6/12/98 
Treatment Facility for thc City o f  Iqaluit 

Design-Build Stipulated Prkc Contract for the 
City of Iqaluit Water Raclarnntion Facility 

Hill Murray and Associates 
June 12,1998 

I!U Murray and Associates 
July 22, 1999 

DBSPC-7/22/99 

Project Electrical Drawings in 3 P0rtion.s: 

1. Plant Electrical Drawings EO01 
through E008 

Hill Murray md. Associates 

Zenon Ewironmental S ystcms 
snc. 

2. Plnnt Control Systems Drawings 
D-0199-EO30 through D-0199-EO60 

Foumicr Industries Innc. 
3. Dewatering System Power and 

Controls ,Drawings D-0199-EO70 
though D0199-EO82 

Opera,tion aad Maintenance Literature Zenon Environmental Systems 
hC. 
Pournier Industries Inc. 

ProAqua Engineering 
Cmadian Wastewater Corp. 

Electrical and K!A DesignPerformancc 

The desigdperfornaance of thc facility's dcctrical and control systems are not specifically 
referaced in any o f the  documcnts referenced in the Table. However the DBSPC-7/22/99 doas 
howevcr reference two key points for firther rcview in this rqtort: First, thc level of plant 
automation and the mcthod of providing this ailtomation. 

Thc Proposal document does not prcsent any further information on the design performance of 
thc electrical or control systems to be providcd within the facility. Electrical and controls 
dcsigdperformance criteria arc referenced in Annex A and h n c x  E of the Contract. 

Final. Report Page 17 of62 rev 12/17/2003 
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Annex A outlines the projcct scopc of work. Items listed that would be consid.med electrical or 
controls work axc as follows: 

0 Diesel generator 

0 All electrical wiring and testhg 
II All instrument wiring and testing 

A1 PLC software and testing 
0 Electrical service for the treatment plant 

Transformers, switchgear for prhary power senice 
Liftstation 

0 ControI panel 
Rack-up power fiom, plant system 

Electrical sexvice for l i f t  station 

A key item not listed in AnnexA is the provision of a motor control centre (MCC) and the 
related connections and tosting of all process and mechanical equipment. 
Annex E contains an opcration and maintenance cost summary and a letter from the Canadian 
Wastewatcr Corporation outlining the operation and maintenance serviccs that they could 
provide. A large portion. of the lctter i s  dedicated to thc capabilities and functions of the SMART 
computerized process monitoring and 0 & M data logging system. 

Site investigation revealed that the project was being constructcd to include the ficld 
infnstruchurc to support the SMART system. 
Project drawings havc been provided in k e c  packages as describcd in the Documents Revicwed 
section, Packagcs 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. Tlere are no drawings indicating the necessary controls scheme for thc 
facility such as overall instrument wiring diagrams, block schematics, instrument loop drawings, 
or an instrument index. 

Drawings for thc Fournier package EW complete and comprehensive. The package includcs: 

Block system layout drawing. 
0 

Analog wiring diagrams. 

Control panel layouts for each panel complete with components lists. 

Discrete wiring diagrams complete with terminal block wiring numbas. 

Final Rcpotr Page 18 of 62 rev 12/17/2003 
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0 

Motor drive wiring diagrams complete with terminal block wiring mmbers. 
Currezlt to pressure (XP) transducer layout diagram. 

Drawings for tho Zenon package detail include: 
Layout of the Zenon PLC cabinet. 

All PLC input and output wiring within tbe PLC cabinet (with conncction to field devices to 
be “by others“). 

a Two pages of single l h o  diagrams. 

PLC inpuvoutput wiring diagrams are set up to show the wiring for each PLC module mounted 
’ within the PLC xack. Each drawing details VO addresses and wiring numbers witb,in the PLC 
cabinet and prwid.cs blank spaces for the contractor who provides ‘the field wiring to record the 
field Wiring identification numbers. Field wiring i s  also shown to be terminated in field juncti,on 
’Ijoxcs, but there are no drawings that indicate the locations of these field jumtion boxes. Review 
of the PLC drawings and the plant Piping and Instrument Diagrams (p&ID’s) reveal a. number of 
discrepancies, such as differences in instmm,ent id,cntification tag numbers and a number of 
instruments appearing on the P&I,D but not in the IIO sc,h,me. 

Singlc line diagrams included in lhhe overalI electrical design show thc NCC line-up for t l ~ e  
process motors that are part ofthe Zmon process cquipment.. MCC single line information is also 
included in the Hill. Murray single line drawing, with a number of additional motors shown on 
the Hill Murray drawing. The ZGIIQII singlc line drawings are incomplete as they do not include 
sizing of the overcurrent protective devices or sizing of the motor feed conductors. The Zcnon 
single line drawings also include notes indicahg the configuration of the MCC to be “Zenon’s 
standard” and a numbm of Features to bc hcluded in the MCC. The projcct documentation 
includes no definitions of “Zenon’s standard” MCC configuration and no other MCC 
specification infomation. 

Thc Hill Murray drawings package includes drawings EO01 through EOOS. 

Drawing EO01 ELECTRICAL NOTES & CODE LOAD. This drawing shows 16 points of 
project spccification information. In OUT revicw of the project documcntation as clcfined in 
section 2.1.5 ofthe report, this is the only alcctrical specification infomation that appears in 
the project documents. A number of items in this specification information are of  wncern to 
the project dcsigtdperformance. Use of non metallic sheathed cable is allowed under 
spccification point 7 c) but Gan not bc used for applications greater than 300 volts, or h 
hazardous locations unless it is installed in headed mctal conduit. Thc aforementioned CEC 
requiremcnts render the product useless for this facility, Item 9 indicates bonding and 
grounding to be as required by code. The project documentation does not indicate how to 
achieve the required bonding and grounding for thc fkcility. Item 10, a) indicatcs the mains 
scrvice interrupting capacity (fault currcnt) is to be coordinated with the utility, There is no e Final Report Page I9 of62 rev 12/17/2003 
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docurnmtatbn that the rcquired coordination with the utility has been complctcd or provided 
the contractor. Specification notcs 13 and 14 dcscribe tbe installation of undcrgrornnd ducts 
for the NWT Power COT. service, and the Northwest Tel. Service. Project documentation 
provides no Mher  infomation regarding routing o f  the location of service connection 
points. This drawing also includes a load calculation, which i s  used to determine thc size of 
the electrical sewice to the facility. This calculation indicatcs a full load opcrating cwrent for 
the facility of 386 Amps, and subsequently spscifies a 400 Amp service to the facility. This 
leaves an excess design capacity for this service of 3 5% or 12 Amps. With the service entry 
equipment installcd as specified, the facility will not have any available capacity in the 
electrical distribution system to allow for expansion. Should the Just - In -Time 
idiastructure approach, as outlined in Hi11 Murray's documentalion, result jn any cxpansion 
that rcquires clectrical. power, the facility's electrical service will imtnediatcly require 
upgrade. 

Drawing E002 ELECTRICAL POWER. This drawing shows the facility's single Sine power 
distribution diagram. The intexlded design of the facility is shown with the inconkg 
electrical, service routed through a 400A 100% rated breaker, a 400A transfer switch, to a 
main distribution pmd with three major branches of power distribution, The three major 
branches arc: to the MCC, to the Fournier Press md building ventilation, and the 120/208 
Volt distribution panel. Thc configuration of the Single Line Diagram presents several 
performance issues. Thesc items will be discussed in sequence, fiom the incornlng service 
conoection to the point of use. 

The incoming service equipment is not dttcd wi,th any provision for mete,rjng. 

me transfix switch i s  shown with a power loss sensor to the PLC. PLC drawings do 
not indicate an input from the PO WE^ 1,oss detection device. 

The incoming service i,s shown with a "EfiM&A" power mcter with arr output to the 
PLC. PLC drawings do not indicate an input From the powcr rneter. 

Intempting capacities and buss fault current ratings for the main breakct, transfer 
switch, the main distribution panel, 01: any of the other distribution equipment is not 
indicated. 

The MCC overcwcmt protcctive devices for 3 membrane blowers, 3 lift station 
pumps, 2 anoxic mixers, and 2 air extsacti.on pumps are undersized. 

Motor fecd conductors far the 3 lie station pumps are undersized. 

0 Motor di,sconnects for 3 mcmbrane blowers and 3 proccss blowers arc undersized and 
the sizing shown i s  inconsistent with the drawing note to provide hp rated equipment 
isolation disconnect switches. 
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* The single line diagram indicates a 100 Amp breaker to feed the Founjer press 
equipment and the building ventilation system via a splitter. Conductor sizing is not 
indicated. for the feed to thhc building ventilation system. 

Tho drawing indicates the fecd to thc Fournicr press equipment to be controlled by a 
Hand, Of& Auto selcctable contactor. The contactor location, wiring, and fie required 
control scliemc 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 pancl a sub-panel 
‘B’ i s  fed with a 100 Amp breaker. The drawing hdicates thc feed to panel ‘B’ to be 
controlled by a Hand-OB-Auto selectable contactor. The contactor wiring, and thc 
required control scheme are not indicated un any other project drawing or document. 

A number ofthe circuit breakers in panels ‘A’ and ‘B’ are not sized on the drawing. 

0 An issue of general concern with the en& hawing i s  that the load management 
schcmc for thc emergcncy 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 cmergency 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 
Erom shutting down clue to an ovcrbad condition. 

Drawings E003 and E004 FIRST FLOOR LIGHTING PLAN, and SECOND FLOOR 
LIGHTING PLAN. Both plans indicate lighting layout, conduit routing End luminaire 
switching provisions. 

The circuiting @anel & circuit number) of the luminaries is not indicatod on the 
lighting plans. 

The SymboIs legend indicates five dififerent luminaire types, only thee  of which are 
spccified in the fixture: schedule shown on drawjng EO01 - 

0 The incandescent light and the CJ.ass I Zone 1.I fiturcs have no specification in the 
project documentation. 

The Class I Zone II Lurninaire symbo1 is shown on thc drawings in spaces that also 
contain non-rated luminaries. Class I Zone 11 areas should only be fitted with 
equipment suitable for use in such atmosphmes. This refcrence to lighting dxturcs i s  
the only reference in the revicwed documents to indicate a requirement for any 
portion ofthe spaoe to be constructed as a hazardous location. Further discussion of 
this issue can be found in the Code Review portion(s) of this repoit 

The lighting drawings also are used to show &he xeceptack and telephonc locations, as 
well as the provision of power for the generator battery chargcr and block-heater. T f i ~  
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circuiting @me1 & circuit number) of the receptacles and support cqu.ipment i s  n.ot 
indicatcd on tho lighting p1,ans. 

Drawings E005 and E006 FIRST FLOOR EQUIPMENT - ELECTRICAL, and SECOND 
FLOOR EQUlPMENT - ELECTRICAL. Both of thcse drawings show the locations of 
process equipment and control devices. While thc two plana show the locations of devices, 
the corresponding wiring, conduit, and power fced (from a 120/208V circuit or the MCC) 
requirements are not indicated on t h ~  drawings. Some devices such as valve actuators may be 
pneumatically opcrated and requirc only low voltagc control signals, however this is not 
clearly indicated on. the drawings. 

The number, type and location of control devices shown arc inconsistcnt with those 
shown on the process drawings provided by Zenon. 

The first floor drawing does not indicatc power to mechanical. louvers, required to 
regulate the heat generated within thc room. When the generator is runnhg. T h i s  
control is essential for thc unit to operate. 

0 The first floor drawing shows the electrical disconnects fur the anoxic mixers to be 
located on this levcl ofthe building. Thcsc disconnects should be shown on the level. 
2 drawing, in an accessible, dry location. 

The Second floor drawing shows tho layout oftlie electrical room. n i s  layout shows 
two items that are inconsistent with what is sbown on the single line drawing. First, 
this drawhg shows provision of utility CT's (Current Transformers). This would 
indicate that provisions were to be included for utility rnetcring. Second, the 
transformcr to feed the J20/208 volt panels i s  shown to be sized as 75kVA (45kVA 
sizing is shown on the single line). 

The Electrical room layout does not show the location OfQe splitter indicated on the 
single linc diagram. 

0 The two contactors, indicated on the single line diagram, are shown located in the 
clcctrical room. Notes dcscribe lheir function that are inconsistent with thc functions 
shorn on thc single linc diagram. One of thesc contactors is indicated as remote 
lighting relay. The relay wiring, control. scheme, or the lights to be controlled are not 
indicated on any other projcct drawing or document. 

* The function of the relays is further confused by the symbol shown h the legend as a 
Ligbting Relay (PLC Controlled). Ths PLC control schemes for tbese relays is not 
outlined on any other projcct 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 
alarm circuit. (How is thc alarm acknowledged, silcnced or reset?) 

' 
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Section 2.0 Document Revicw 0 . The second floor: drawings also indicate the installation of motor disconnects for the 3 
process pumps in the pumping area to be located on the tank wall behind the process 
piping and related equipment. This location places the disconnects out of practical 
reach for either service or operational use. 

Drawings E007 and E008 FIRST FLOOR ELECTRTCAL SLAB AND WALL 
PBNETRATION, and SECOND FLOOR ELECTRICAL PENETRATIONS. These two 
drawings indicate locations and sizes of conduits to penetrate thc first and sccond floor slabs 
and the wall penetrations for both interior and exterior wall mounted electrical equipment. 

0 The fust floor drawing indicates three conduits to penetrate the floor and be routed to 
the lift station. The drawing does not indicate the number or lypc of conductors to be 
installcd or the intended purpose of the 3 conduits. 

Thc drawing sbows two first floor penetrations for grounding conductors, a conductor 
size and a length. The project documents provide no further infoormation on thhc 
installation of the main electrical service ground or the grounding of ihc Emergency 
Gmcrator. 

Thc operations and maintenance literature has been provided by Foumier, Pro Aqua Enginccring, 
and Zenon. Documents provided by Fournier (Dewatering Equipment), and Pro Aqua 
Engineering (Trash Augcrs) are complete and relevant to the 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 ZEnm is incomplcte and in somc cases, providos 
incorrect information. Some cxamples are: ~ 0 

0 the PLC control. system documentation includes a user manual for two of tl1.c module 
types, but only a data sheet or information shcet for the balance of the mod.ulcs. 

0 The MCC documentation includes information an only om half of the entire MCC 
line up. Thc sizing information for the MCC components related to thc Lift Station 
pumps is incorrect as the motors are of a largcr size than noted. The O&M 
documerntation docs not include any information on the main distribution panel board, 
the transfer switch, or the mergcncy generator. 

2.2 REGULATORY/CODE 

2.2.1 StructuraVArchitectural 

The dcsign drawings were prepared in 1999 and therefore the applicable code is NBC 1995 with 
rcspect to general building requirements. Design parameters for anoxic and aerobic tanks for the 
wastewater process, as well as some of the ancillary building requircments are also covered in 
part by NFPA 820. 

It is usual. for a desigdbuild project to includc specifications with the drawing package, and this 
method was uscd here. In this casc, the design coda in effect are notcd on the first structural 
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sheet (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 tho Trash Augers room as 
potentially requiring Class I Zone n classification (Class T Zonc 11 if 12 air changes are 
provided). As this area may be considered to bc n 'Critical Unit hQceSSeS' (6-3.3.2), it would 
rcquire a 3-hr fire rating. Thjs rating would apply to not only the partition walls separating this 
area from the rest of the plant, but also the roof struclurc. At prescnt, the roof structurc i s  not 
rated, being exposcd steel, and the walls arc consimctcd using prefabricated panels ou 
galvanized. steel studs. Although good from the point of view of cleaning, to our knowledgc, 
these panels have no tested fxe rating. In additian, the door is of the sliding barn-type, also 
without rating or air scd. 

In thc worst case, flammable gases would collect, ignite and blow out the partition walls and 
possibly tbe roof if thc explosion were substantially powerful. Because the roof structurc i s  
reinforced For some uplift, the walls would go first in a minor explosion, exposhg staff to some 
danger. Given that only a reinforced block wall might prevcnt explosion into the rcmainder of 
the building, it would bc prudent to provide ventilation as well as gas detection. These 
requinments arc discusscd further in Mechanical Section, The combustible construction 
matcrids in this room are minor and fire protcction to 3 hours i s  attainable only with a 190 mm 
block wall cither filled with concrete/perlite or covered with fire rat& drywall. 1x1 addition, 
improving the roof structure rating to 3 hours will entail considcrable cost. The definition of 

considered that an explosion will not be prevmted by a 3-hr fire rating, some compromise would 
be appropriate here. If the danger of an cxplosion occurring in thc area abovc the anoxic tanks i s  
eliminated, the concrete floor slab could be agued as a fom of protection from an explosion in 
the hcad space above the tank. For this reason, we recommend that the areas of checker plate 
covering thc anoxic tank outside of the Trash Auger room bc removed and replaced with 
concrete so as to confmc a head space explosion to this room. An argument can be made to lcave 
the sliding door in place as a type of explosion relieF that might keep the partition walls fiom 
bIowing out in thc went of gas ignition. 

what constitutes a Critical, Essmtial or Wer Unit Processes is debatable and when it is ~~ 

In Process Section it is proposcd that an opcnhg through the north wall (concrete) ofthc Trash 
Augcr room be provided, allowing collected trash to be dumped directly into a bin rathm than 
whediug it througb the plant. Use of an awning swinging door may providc dual function as an 
insulated trapdoor and blow out panel (fiom minor explosions; the partition walls would likely 
not resist a large explosion even with a blow-out panel). 

Stmctural Codes 

In addition to NBC 1995 and NFPA 820, ACX 350 is normally used in the design of concrete 
wastcwater tanks. The Cold Regions Utilities Monograph, although not mandatory, is  often used 
a dssigm guideline for Nodiem regions. As indicated in the CH2M Gore a d  Sbrric report, it 
appcars that ACI 350 was uot uscd as a reference document. The designers may havc considered 
the PVC octafom liner as sufficient rcasm to discard Icakage concern, although any one of  the 
many PVC webs may have providcd a potential leak path through thc wall, and particularly if the 
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surface of Be  PVC was contaminated. Noma1 PVC watcrstop forces the water to follow a 
tortuous path to be cffective. 

NRC 1995 specifies loads for use and occupancy, wind, snow, rain and. seismic loading to 
emphy in the design. The second section in the first column on Drawhg SO01 (CODE Loads) 
suggests that designs were prepared with the correct input data except for the scismic loading. 
Tqaluit is in a zone where Z, = 1 (acceleration - related) and 7, = 0 (velocity - related). Tb.ere is 
no refcrmce to thesc parameters on the drawings, however ifthe facility was designed under Part 
9 (small buil.dings), this is not unusual. It is howcver a slight omission becawc Fmt 9 specifical.Xy 
r c k s  to Part 4 when wood framing is not behg used. 

Architectural, Codes 

Requirements for exiting, numbers of doors, fire separations, etc. normally fall undcr this 
category. In addition, the extcriox building cnvelope would normally bc considered an 
architcctural design requirement. The mandatory requirements of the Model Encrgy Code require 
an R value of 15.3 (2.7) or 21.6 (3.8) for oil and clectric heat respectively, for walls and roofs. 
Thc assembly is specified to bc R20 and 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  EL wrap systm (rigid). 

Given that large volumes of water enter this plant continuously basis, building envelope 
insulation becomcs less of a concm, except for the aspect ofdurability. Tbe exterior walls are 
vcry durable (rigid insulation on PVC on concrete, with the odd void). The use of 30R rigid 
insulation on the roof i s  appropriate, particularly with thc use of a potentially less than perfect 
vapour barrier (6 mil polyethylene). 

The building area is unda 600 rn2. even if thc tanks are includcd. Application of Section 2.1 of 
NBC indicates that thc building wouId fall under Part 9 if designated F2 or F3 (intermediate or 
low hazard industrial rcspectively). This i s  a debatable point, because the presence of 
combustible gases might suggest that thhe building be rated as IF1 (high hazard industrial). We 
howwver concur with cithher the F2 or F3 designation, which does not require sprinklers. 

0 

2.2.2 ]Process 

The proposal. indicates that design and constmction will be in accordance with, or governed by, 
the Canada Building, Plumbing and Electrical codcs, and the WCB Industrial Health and S&ety 
Standards, in addition to the: 

GN ConMbution Agreement 
Nmavut Watcr BoaTd Letter - Appcndix 1 in the Contract Documcats 

Municipal and Capital Standards and Criteria rcfming to: 
Fire Protection 
Solid Waste Managcmcni Facilities 
Water and Sewerage Facilities 
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0 - 
Based on the eflluont concentrations guaranteed by Hill Murray in the Contract Documents, the 
Nunavut Water Board and Town of Iqalui,t efflucnt conccmtrzitions for BODS, TSS and Fecal 
coliform could be met. 

The National Fire Protection Association (?XFPA) 820 slandwd, "Fire Protection i,n Wastewater 
Treatment and Collec~on Facilities" was devefopcd by "A's Tech.n.ica1. Committco on 
Wastewater Treatment Plants. This standard includes the hazard c1,assification OF specitlc areas 
an.d processes common to most wastewater collection and treatment facilities and is wi,dely used 
within Canada to assist in the design of wastewater treatment plants. NFPA 820 outl.ines thhe 
potential. fae and explosion hazards in each, process area, and based on the ventitntion and 
physical separation provided between each process area., NFPA 820 dictates the extent of the 
classified area, the electrical classification, the required mtcrid of construction and the required 
fire protection measures. 

The designer must enswe that the appropriate level of protection and suitable equipment is 
provided in each classified arca. It should also be noted tliat it i s  often 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 sflicient physical separation and ventilation were 
provided in the facility, the process areas Iqaluit water reclamation facility could be divided into 
thee functional areas as follows: 

The coarse screening facilitiics 

. 9 Theaerationbasin 

0 The shdge dewaterin.g room 
Coarse Scrsahg Fa.cilities 

All coarse screening facilities are considacd Class 1, Ciroup D due to the possible i,gnition of 
flammabte gas produced when voIatilc flammable liquids entcr the sewer system and the 
flammable gas evolves into the air. Because flammable gas concentrations can only be 
controllcd by exhausthg them fiom the building envelope, only the ventilation rate can influence 
the Division classification. 

At the Iqaluit plant, the screenings equipment i s  enclosed in the main building and wodd include 
the influcnt chambcx, screening and trash auger system and the anoxic tanks hat  are dKectly 
below. Providing less than 12 air changes per how would result in an area classification of Class 
1, Zone I; providing at least 12 air changes pcr hour would result in an area classification of 
Class 1, Zone II. In either scenario, the entire enclosed space is considered classificd and 
elcctricat equipment must be suitable for usc in these classification requirments. 

As discussed in more detail in, the mechanical, section, Ihc screening arca has been provided with 
less than 32 air changes per hour and tbereforc the area Classification would be Class 1 ,  
Division 1. Tn addition, the room is poorly sealed, thereby influacing the classification of thc 
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aeration basin m a .  
requirements ofa Class I, Zone I area. 

Neither the strucUral, mcchanical or electrical design meets thhe 
0 

Aeration Basin 
Aeration basins that are not preceded by primary treatment ate considered Class 1. due to the 
possibility of ignition of flammable gas releascd in the air and floating flammablc liquids that 
may be trms€rred from the screening facility directly to thc aeration basin. If primary treatment 
is provided, aeration basins are deemed to bc in an “unclassified” area, since floating material 
will be removed during the primary treatment process. 

At the Jqaluit plant, although primary treatmmt is not provided, the possibility of transferring 
flammable gas a d o r  floating flammable liquids from thc anoxic tank to the aerobic tank is 
minimal due to the submcrged connection betwem the two tanks. FIammable gas would likely 
volatilize either in the influent and screening tank or in thc anoxic tanks. Thus, to cnsure that 
flammable gas does not escape to the aeration tank zone, the physical barrier between tlie two 
areas must be mahtained, including sealing of anoxic tank hatches that straddle the screening 
and aeration basin areas. Inherent in this recommendation i s  the understanding that floating 
debris, scum, and oil regularly will have to be removed from the anoxic tank using a manual 
technique. 

Liquid transfers belwcen the anoxic tanks and aeration tanks through pipes located closc to the 
tank floor. Thus, floating flammable liquids likely would bc released in the anoxic tank. 

If the coarse screen area were completely sealed fiom tbe aeration area and adequate positive 
pressure werc 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 area. The arca 
extending 3 m beyond the door into the aeraiion basin area would be classified Class I, Zone J3 
and the rest of the area would be unclassificd. 

Sludgc Dewatering Room 
Stand alone sludge dcwatering buildings containing filter presses are L‘unclassifid”, However, 
when the sludge dcwatering process room is contained within thc plant, as is the case in Iqaluit, 
the surrounding atmosphere influences tbe room classification. At Iqaluit, the adjacent areas are 
rated unclassified; therefore,. so is the sludge dewatering room. 

2.2.3 Mechanical 

Mechanical documentation listed in section 2.1.4 has been reviewcd for its conforinanco with the 
National Ruilding Code, National Plumbing Code and NFPA 820 (1995) “Standard for Fire 
Protection in Wastewater Trcatment and Collection Facilities”. Thcrc are a number of concerns 
pertaining to ventilation system dcsign and the USE of ordinary classification electric motors and 
mcchanical cquipmcnt controls, as discussed in the process portion of this report. Use of 
equipment that i s  not protccted could present potential fire and explosion hazards. Due to the 
lack of physical separations between areas, it is our interpretation that the entire facility should 
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be vcntiiated to the rcquited 12 air change level and all mechanical equipment bc equipped with 
classified elcctric motors and control componcuts. 

Course Screening Facilities-Trash Auger Room 

The potential hazard in the coarsc screening facilities is due to the possibility of ignition of 
flamrnablc gas produced in the SEWQ system and released into the air at the wastewater trcatrnent 
facility and floating flammable liquids. NFPA 820 jndicatcs these areas are to be electrically 
classified as Class 1, Zone 1 provided with a minimum of  12 air changes of  ventilation. Elecbic 
motors have to be rated for use in this classification. 
The current installation incorporates a 350 M’hr inlinc cabinet exbaust fan which will only 
provide approximatdy 8.5 air changes. The hydronic unit heater located in r h  space i s  equipped 
with an ordinary motor which is not suitable for this area. Tho room is not equipped with 
dedicatcd makeup air as the design utilizes transfmcd air fiom the rest of  the facility thereby 
creating a migration path of hazardous contaminants to adjacent areas in the event of exhaust fan 
failure. 

2.2.4 Electrical 

Electrical documentation listed in scction 2.1.5 has bem reviewed for its conformance with. the 
Canadi,an E1cctrh.l Code (CEC) 1,998, the National, Building Code, and NFPA 520 (1995) 
Standard for Fire Protcction in Wastewater Treatment and Collcction Facilities. A number of the 
coacerns raised in Section 2.1S related to design performance concerns with H M A  Drawing 
E002 also arc CEC variances. The correct sizing of motor feed breakers, motor €bed conductors, 
and motor disconnect switches are all clearly defined. within &he code. The project documentation 
does not indicate any spccific electrical design co,nsidmtions to address thhe potential fire and 
explosion hazards witlin hdividu.al process arcas, or within tlic facility as a whole, HOWEVCT the 
designer has indicated a least iltl awareness o f  these concerns in that there are Cl,ass I Zonc II 
Luminaire, and gas dctcctor symbo1,s placed on the drawings. As discussed in the process portion 
o f  this report the following areas could prcsent a potential for f i e  and explosion hazards. 

-0 

9 The coarse screening facilities . The amation basin 
The sludgc dewatering room 

The potcntial hazard in the come screening facilities are due to the possibility of ignition of 
flammable gas produced in thc sewer systcrn and releascd into the aix at the wastewater treatment 
facility and floating flammable liqu,ids. NFPA 820 indicates these areas are to be electrically 
classified as Class 1 Zone I. Section I,$ of the CEC describes locations where explosive gas 
atmospheres are present as Class I, and further defmes the spaces wherc thcse atmospheres occur 
as thrce basic types. (The MFPA document uses thc same definitions and indicates the spaces as 
Division 0, Division 1, and Division 2). 

Zone 0, cxplosive atmospheres arc present continuously or for long periods. 
Zone 1, explosive atmospheres are likely to occur during normal operation 
Zone 2, cxptosive atmospheres are not likely to occur during normal operations, and if they 
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0 
do occur the duration of exposure will bc for a short period of time 

The installation requirements for electrical equipment installed in a Zone 1, or Zone 2 spacc is  
clearly defined in Section 18 of the CBC and includes requirements for both thc constructioxl of 
energized equipment and the wiring techniques requircd to conncct that equipment. NEPA 
further requires that COUTSC screening facilities be fitted with a combustible gas detection systm. 
Tbe gas dctedor shown on the drawings is vot shown at or ncar this portion of h e  process. As 
discussed in the proccss and rncchanical portions of this report the potcntial for cxplosive 
atmospheres in the balance OZ thc facility would most sensibly be addressed by providing the 
required ventilation to these spaccs. There is a further rcfmence in the NFPA document that is of 
interest to the electrical design and construction o f  the facility. NFPA 820 indicatcs the 
requirment for a fire alarm system to be provided in spaces where combustible matcrials are 
gencrated or stored. This facility has two such arcas; c m e  or fine screenings storage areas, and 
dewatering; facilities. Thc dewatering process used in thc facility also requires wood chips, 
tliereforc, all wood chip storage and handling areas should be fitted with arc detection dcvices. 

The project documentation does not indicate any firc al.am system, 

The National Building Code requirements for illuminated exit signagc are met withh the 
docomcnts. The rcqukement for lighting to illuminate thc route to exit doors is indicated by 
“essential lighting” on the single line diagram; howevcr the luminaries to be powmed in this 
rnaaner arc not indicated on the floor plans. 

The last regulatory item of note is that the mFQ-2/21,/98, HMAD-3/18/98, HMAD-6/12/98, 
DBSPC-7/22/99, and Drawings do not include any reference to a registcred professional whose 
discipline ofpractice is Electrical Engineering. Annex N indicates certification is to bc provided 
by the firm of  Saldon Engineering, and MT. Paul Salvian P. Eng. (APEGNWT). A chcck with the 
Association of Professional Engineers, Geologists, and Geophysicists of Alberta indicates that 
Mr Salvian’s discipline of practico i s  Mechanical. Engineering. Mr Salvian’s stamp and signature 
are affixed to the cloctcical, structural, and mechanical drawings for this project. The proccss 
and mechanid drawings for the project are unsigned. 

zm 

2.3 CONTRACTUAL OBLIGATIONS 

2.3.1 Civil 

The site audit, or inspection, conducted by thc Earth Tech (Canada) hc.  indicated that adequatc 
culinary water scrvke bas been provided to thle plant. The site audit also indicated that little or 
no effort has bccn made to grade the site immediately smounchg tbe plant to accommodate 
parking or to remove surface drainage 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 thc area immediately 
surrounding the physical. plant. The final effort to finish all. plant constructiua should include 
grading to dischargc surface mnoff to a point of discharge that is compatiblc with the overall 
City drdnagc system or to a natural drainage channel. All paints OF discharge should have 
adquatc capacity to drain the overall plant site without sevcrely flooding other arcas of the City, 
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As a minimum, consideration should, also be given to place a compacted gravel surface witb.in 
designated parking areas to allow for 1i.mited 1,ight vefic1,e traffic h-and-out of the site during 
periods of wet weather. 

23.2 Strltcttural/Architectural 

Tho facility i s  substantially comp1,ete with respect to structural and architectural disciplines. A 
few minor deficiencies were noted, which are 
addressed below and in the cost summary, 

Prior to this detailed review of the facility, a number of investigations and several reporb wcm 
produced with respect to the viability of the four tank walls, both structuTally and fiom a 
contaioment p~spective. This aspect of the project will not be addresscd here in dctail other than 
to confirm ahat tbe walls have been repaired and the tanks tcsted for leakage. Ignoring monetary 
impacts of the inappropriate method of wall construction, tho only real impact of thcse earlier 
contractual problems is that the volume of all of the tanks has been reduced by approximately 
5% due to the added thickness of shotcrete on the wall surface. 

Whilc this repor! was being prepared, plans werc underway by the City to conduct a 
simultaneous complete Fill of all tanks, which is recommended as a fmal check on not only wall 
strength and containment, but also as a necessary check on fouudation veracity. 

- The drawings provided satisfy the intent of the contract insofix as the shvcturnl design of tbe ~ 

facility appears to bc virtually complete. Structural contractual obligations also include 
constructing the building to the plans and specifications, and h some cases tkds was not done. 
Fur example, the mctal deck was specified to be 75 mm dcep however thc contractor / builder 
chose to use the more readily available 38 mm deep deck, with the result that the floor for the 
electrical roam deflected considerably during the pour. This has resulted in a cosmetic and 
possibly operational problem in that water will not drain ftorn. the depressions directly below 
several of the MCCs, The metal deck was primarily used as a form for the 5 inch concrete 
topping but it also has structural bnction because the floor slab reinforcing was called up as 
crack control rchforcing only. When comparing the capacity of 75 mxxl and 38 mm deep 
composite metal decks of thc same gauge, we typically find little difirencc h their load carrying 
capacity after concrete set. In fact thc 38 mm deck has a greater shear capacity due to the 
increased average dcpth of concretc. 

The beams supporting the second floor were specified to have nelson studs at every flute or at 
300 O.C. G k n  the deck substitution observed, it is possible that these studs were not installed. A 
review of the beam layout on drawing SO05 (and 5004) indicates that most of these beams are 
somewhat self or mutually bracing and therefore this is not a concern. 

Notwithstanding the omitted refwmce to seismic desip parameters, the facility appears to 
satisfy most contractual obligations. Exceptions to this include the followiag: 
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0 Missing bracing to bottom flange of roof purlins. Note 5 on Drawing SO07 indicates a need 

for stabilizer rods? wMch are used to brace the long spanning purlin bottom flanges, under 
negative wind pressure (uplift), 

0 Exterior backfill (details 1 , 2, 5 and 12 on 5021) 

Floor drah in Blowcr room (buriied under housckceping pads), The facility can function 
without this drain due to the proxidy of the floor drain in Cake Bin Room. 

Floor dcflections in the ebctrical room (due to use o f  wrong dccls material) 

0 No floor slope in the tanks. This was shown on the drawings and allows for easier cleaning, 
when necessary; however the lack of slope should not affect the process. 

2.3.3 Process 

The Contract Documents do not refamce 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 1998. 

The Contract Documents provide limited information OB tbe specific requirements of the project, 
such as standards for equipment. As notcd in Section 2.1, there are only four pmcess mechanical 
drawings included in thc Contract Documcnt. Thre~ drawings are the fabrkation drawings for 
the influent tank and scrccnings and auger tank. The fourth drawing is a layout drawing for the 
F o ~ c r  filter press equipment. The structural drawings included in the Cootract Documents 
provide the proposcd layout for the r a t  ofthe fhcility and equipment. 
A list of equipmcnt and serviocs to be provided is included in AMcx A of the designhuild 
contract. Basc design criteria arc provided in Anncx 3F and the Nunavut Board effluent critcria 
arc provided in Annex I for refercncc, as the eMuent crritaria required by tbc City of Iqaluit are 
morc stringent. 

0 

Thc operations and maintenance proposal fcv the plant, including operations and maintenance 
scrvices to be provided by the Canadian Wastewater Corporation and the cstimated operations 
and maintenance costs for thhe facility, are briefly outlined in a letter in Amex E. 

23.4 Mechanical 

The design does not specifically indicate how the building mechanical systems are to be 
controlled and monitored thcrcfore it does not comply with the full automation requirement of 
plant control and monitoring. Furtbemore, the heating system is provided with single heating 
pumps for each circuit which does not comply with thc redundancy requimncnt ofttie project. 

2.3.5 Electrical 

The contract documcnt makes a limited numbcr of references to the clwtrical requirements for 
the fkcility. Electrical requirements =e described in Annex A, Scope of Work; Annex N, Quality 
Control Plans; and Annex P, Preliminary drawings. Of the 11 l,he items listed as the dcctrical 
scope of work in Annex A, there arc a number that have no further documentation. Thesc 
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include; The PLC somare and testing, the transformers, switchgent for the primnry power 
service, and the lift station control panel. Relevant Codes and standards related to the electrical 
installation for the facility are not referenced in the contract. Thc RFQ-2/21/98, HMAD- 
3/18/98, and HMAp-6/12/98 documents arc not refcrenced in the DBSPC-7/22/99 and therefore 
this report does not discuss issues such as the lack of excess capacity in the buildings elcctrical 
service as a contractual issue. 
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3.1 EQUJPMENT INVENTORIES 

Code and regtilatory issues relating to site work are discussed in Section 2.1.1. 

3.1.1 Struc turaVAr chi t cctur a]. 

Foun, dations 
Insulated shallow foundations founded on grade. The perimeter insulation was left exposed 
(not backfillcd) and some of it will requhe repl.acement. 

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 of all tanks 
at once is still to occur. 

Tanks 
Design volumes reduced by approximately 5%. Following simultaneous filljng of dl tanks, 
they should be rcady for usc. m Walls 
Concrete walls predominate and work as both structuturc and fire separation. Thc plastic liner 
(the Octafom iystcm) will produce noxious gases if allowed to bum however t&5 is not 
considered a si,gnificant risk. 

Remaining walls are typically 90 mm stcel stud and drywall, in some cases load baring 
for small, mezzanine or storage arm. Washroom partition walls are 152 mm stecl stud and 
drywall. 

Superstructure 
0 Roof support is provided by load bearing walls, interior columns and beams, thc latter being 

galvanized structural steel. 

Roof Structure 
Bcnms 

Galvanized - suitable for enclosed wastewater treatment p h t  usc o d y  if adcquate air 
changes provided (galvanized steel does not stand up well to H2S). 
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Bolted connections installed. 

Purlins . Cold formed sections - cold rolled from galvanized steel. shed, generally I2 to 14 gauge. 
Si.milar comments to beams and columns appIy. 

0 Botto,m flange bracing was not installed. 

Wind and Seismic Bracing 
0 Generally provided by concrete walls, which in some cases are fid hcight, to bring lateral 

loads to graclc. 

Roof bracing is providcd by cables and turn-bucklcs. Although the Imbuckles are 
galvanized, the cables themscl~es arc not, which will create maintenance problcrns. 

Miscell.aneous Structures 
0 Dip tanks and supports. It is not known ifthey have been leak tested. 

Mezzanines 
0 Various typcs of structures including light gauge steel framing or galvanized grating. 

Gratings and Access Covcrs 

9 

Galvanized - gcnerdly located over aerobic tanks where removal required. 

Checkmd plate - ganetally located over anoxic tanks where removal requircd. 

Hoists 
Monorail beam provided down the spine of the building for rcmoval of cassettes. The trolley 
and chain hoist are manual with an apparent capacity of 1.4 Metric Tons. 

me two small derrick swing-me hoists (for pump rcmoval) are 230 lcg capacity. The 
adjacent pumps weight approximately 154 kg. Thcy are installed in a qucstionable location 
however. 

Guard Rails 
Various combinations of alurnjnurn and galv. pipe rails. They generally appear to bave 
adequate stiffness, except for a short lcngth between the two aerobic tanks. 

Stairs 
Exterior stairs - galvanized structural stecl. 
Stairs to lower floor - Steep ship type, not suitable as a fire exit (and not required, as such). 
Stairs to pump area - galvanized stnicturd steel. 

a 
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3.1.2 Process 

The Contract Drawhgs, along with Hill Murray’s process mechanical. drawings and the Supplier 
installati,on drawings listed in the Table in Section 2.1.3 were used to dctmine the extent of 
equipmont provided on site and instal1,ed. 

Almost all of the equipment shown on the drawings and, P&IDs was found in the Water 
Rcclamation Facility. There were several large storage containers outside and insidc the main 
floor garage, which prenimably contained the ZENON membrane cassettes as many of the crates 
were of identical weight and dimension. 

Installation of equiprncnt on-site was compand to the process drawings and P&I[Ds, Again, most 
of the piping has been installed. Equipment shown on thc drawings had been installed with somc 
minor deviations from the contract, as describcd in the following list: 

Scrccning Systcm: 
0 

0 

Slide gates on. auger influent. 

250 mm auger discharge lines hto anoxic tank. 

Anoxic Tanks 
Twomixers. 

* Two Miltronics probes. 

Two D.O. probes. 
Acrobic Tanks 

250 mm piping from the screening efflucnt clmnber into the anoxic chambers 
300 mm piping betwecn Anoxic 1 and Aerobic 1. 

Four sluice gate stems/opcratom on tbe pipcs between the anoxic tanks and tbc aerobic tanks. 

0 

Aeration grids in both aeration tanks. 
Complcto installation of the aeration supp1.y line to aeration grid. 

ZENON cartridges (including vacuum, backwash and aeration piping) x 10 cartridges. 

Instruments: four float switches, two level sensors, two D.O. probes, and two temperature 
smso’cs 

Mixed Liquor Recycle System 
Mixed Liquor Recycle pumps. 

200 mm Mixed Liquor Recycle line bciween aerobic 1 tank and boiler room. 
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Blower System 
' Blowers 

0 
0 One flow transmitter on the air supply linc in,to each tank (two flow tzansmitters in total). 

0 75 mm air supply li,ne to sodium hypochlofik 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. 

. Aeration piping to Zenon equipment slightly M m m t  than P&ID, but still acccptable. 

e Additional, valves and interconnccthg piping was provid.cd on RAS lines to allow recycling 
from either aerobic tank into either anoxic tank, 

0 Missing sitc g1,ass on both, air separation tanks. 

0 Vent piping on back pulsc line does not extend above ak separator.. 

Chemical. Systems 
Dramins on tanks. 

Isolation valves on hypoch1,orit.e pump discharge h e .  

0 Some isolation valves may be missing on, back pulsc tad influent lines. 

Seal water piping back pulse tanks to vacuum pumps pot found. S e d  water takcn directly 
from pump casing. 

Additional 50 mm line comes with isolation valves provided bstwecn backwash tanks. 

Cassettc Cleaning (Dip Tanks) 
0 The com,mon drain Imne from hypochlorite and citric acid pumps should bc separated. 

Complete piping jato dip tanks from floor. 

Install pressure jndicntors on pump suction lines. 

Of significance, rusting of the dip tanks i s  already noticcable at the weld locations. Dip tanks 
would either have to bc re-welded or rqlaced. The latter option i s  the more likely of the two. 
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Compressors 

Drain lines on air dryer and ai,r compressor. 

Sludge Dcwatering System 
rn Ball valve on the diaphragmlpresswe indicator line on thc flocculator. 

A 25 mm ball valve installed instead of a 38 mrn check valve from the polymer supply line 
into the flocculator (not sure if ball chcck valve installed). 

Conncctj,on of air hose lines rcquired. 

In addition, it should be noted that the actual anoxic and aeraGon tank dimensions me less than 
those indicated in the original contract documents due to structural problems and subsequcnt 
mediation cncountered during condmction. As such, the original design capacity has been 
reduced somewhat. Original design and existing dimensions for thc tanks are provided in the 
following table Note that the height indicated is to top of concrete. 

Tank Original Contract Dimensions Existhg Dimensions 

Anoxic 2.692 m wide x 12.065 m long 2.442 rn wide x 11.81 5 m long x 4.877 m high 

x4.S77m high 
[158.4 M3 Volume] 

[ 140 M3 Volume] 

AexoMc 5.182 rn wide x 18.288 m 1.ong x 4.877 4.931 m wide x 18.038 m long x 4.877 m high 

m bj,gh [462.2 M3 Volume] [433.8 M3 Volume] 

3.1.3 Mechanlical 

Thc "Tssued for Construction" mechanical HVAC drawings listed in Section 2.1.4 were used to 
dcterrninc the cxtoxlt of equipment provided on site and status of installation. The following 
cquipment was not installed or visiblc during ow site review: 

Trash Auger Room Exhaust Fan EF-1 
All intalcelexhaust extcrior weather hoods 
Bohr  system controls 
Ventilation system controls 
Hating system piping insulation 
Domcstjc water storage tank 

3.1.4 Electrical 

Equipmemt installed md items indicated within thc project documentation that remain outstanding 
are listcd below on a systcm by system basis. 
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Powm Distribution 
6 Building servicc equipment i s  installed and energized. 

No provisi.ons for uti1,jty metcring within thc distribution equipment. 

Owner’s metering is installcd and operational. 
Automatic Transfer switch is installed (No evidence that it bas been kstcd or operated). 

0 Main distribution breakers installed and energized. 

45kVA 1201208 volt transfomer installed and encrgized. 

0 120/208 distribution panel A installed and energized. 

0 No H.O.A. contactors installed. 

Branch circuit wiring installed 1,20/208 volt devices complctc (Power provided from this 
panel to numcrous 1,oads not indicated on lhc drawings). 

0 No 120/208 volt distribution panel €3 installed. 

. 
0 

,Motor control. center installed as indicated on drawings and energized. 

Motor wiring, motor disconnects and terminations complete as indica.ted OD, drawings (No 
evid.ence that motors have been testcd or operated). 0 

Emergency Gcnmator 
0 Generator in place. 

0 Room ventilation and controls incomplete. 

Battery charger not installcd 
Unit has not been run or tested. 

Lighting 
Exterior lighting installed. 

Illuminated cxit signagc installcd. 
Interior fluorescent Iighthg htalfed and energized. 

Interior High Intensity Discharge (HID) lighting installed and energized. 

Switching provisions for the above lighting complete and operational. 

Incandescent and Class I Zone 11 Luminaires not installed. 

Communications Systems 
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Zenon PLC cabinet installed. 

Field wiring to Zenon PLC cabinct installcd. 

Wiring identification not yet complete. 

PLC power supply DIN rail, input modules, Output modules, and communications module 
installed. 

0 Processor rnodulc not installed and not found on site. 

Panelview operator terminal remotely mounted outside of the oEceAab area 

A second PLC cabinet found locatcd below thc incoming tclephone service. 

Cabinet contains a sacond Allen Bradley SLC 500 scnes PLC, associated Input modules, 
Output mod,ulcs and communications module. 

The second PLC does not have a processor module. 

The second PLC does not Rave any documentation to indicate its function ox purpose. 

3.2 REAL PROGlXESS VS CLAIMED PERCENT COMPLETE 

3.2.1 Civfl 

As noted in Subsection 2.3.1, the site-civil aspccts of the project design are significantly 
complete. ?&e plant has adequate culinary water service and enough site grading has becxl 
complcted to provide €or surfacc drainage away from the constructed plant building. Sitc-civil 
work remaining would indudc the identification of points o f  discharge for all surface drainage 
and a more refined grading scheme to provide for dircct runoff to effcctively discharge to an 
existing storm scwer system or drainage channel. adjacent to the overall plant site. Considmation 
may also be given to placing a gravel surEacc adjacent to thc plant building allowing for a more 
durable patking surface during wet weather conditions. Thc site-civil work i s  considered 70 
percent complcte given the stated site deficimcies. 
Code and regulatory issues relating to site work are discussed in Section 2.1.1. 

3.2.2 Structural/Grchftect~al 

The structural and archikcturd components arc substantially complete, and for the sake of 
quantifjnng the progress, it can bc stated Uiat completion is at the 99% stage. 

3.23 Process 

As discussed in &he previous section, almost all of tbc equipment has been accounted for. 
Installation of equipment on-site was cornpami to the process drawings and PBEZDs and most of 
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the piping bas been iustallcd. However, since commissioning of &he cquipmcnt has not yet been 
m 

sta-kd, &e quality of the installation has not yet been verified. For example, pressure testing the 
piping system would provide proof that the piping has been properly installed. In gcnerd, process 
systems, 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 Scction 6.0. 

3.2.4 Mechanical. 

Based upon OUT site rcvicw of the status of the mechanical installation, lack of O&M. material, 
training, tcst reports, asbuilts and commissioning we would estimate the progress of che 
mechanical trade to be no more than 75%. Boiler heating circuit circulator is not operational due 
to an elcctrical problem. 

3.2.5 Electrical 

Based upon our site rcview of .the status of Ihc electrical installation, lack o f  O&M material, 
training, test reports, as-built drawings and commissioning we would estimate the progress of the 
electrical trade to be no more than 80%. Tfis level of completion is related to the execution of 
work indicated in the project drawings. Should the rcctification of Canadian Electrical Code 
issues (tQ comply with Notc 3a on drawing ID-01999-EOOI) be considerod, we would cstjmate the 
progr~ss of the electrical tradc to be no more than 40%. 
Based upon our site rcview of the status o f  the controls installation, incomplete installation status 
of a numbcr of rneasurcment and control devices, the incompletc status of both of the Plant PLC 
systems, lack of O&M material, training, test reports, as-built drawings and commissioning wc 
would estimate the progress of 'the controls to be no more than 50%. 

0 

3.3 VARTANCES FROM THE C O N T "  DOCUlcZENTS 

3.3.1 StructuraYAxchitecturd 

The following items are in variance Born contract documents: 

StrUchmI Z t ~ S  

Missing sag rods (purlin braces) 
Truck fill attachment onto lift station has not been installed. 

Architectural Items 
0 Missing floor bascs on upper level walls (oflice, washroan) 

Paint touch-up rcquirad throughout plant 
Minor damagc to cabinetry should bc repaired. 
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0 
3.3.2 Process 

Due to the problems encountered with the Octofom, the size o f  the anoxic and acrntion tmks i s  
less than that originally proposcd. Otherwise, variances of thc equipment installation compared to 
contract drawings arc limited and are listed below: 

Aeration piping to Zcnon equipment slightly diffcrmt than P&D, but still acceptable. 
0 Additional valvcs and intercomectbg piping psovidcd on I U S  lines to allow recycling ftom 

either acrobic tank into either anoxic tank. 
Seal water piping flow back pulse tanks to vacuum pumps not found. Seal water taken 
dircctly fiom pump casing. 
Additkmal50 rnm line with isolation valves provided bctween backwash t&. 
A 25 mm ball. valve hstalled instead of a 38 mm check valve fiorn the polymer supply line 
into the flocculator (not sure ifball check valve installed). 

3.3.3 Mechanical 

Primarily, the building mcchanical contractor has followed the Issued for Construction drawings 
with the exccption of the ventilation system. The air handling unit i s  installed in a different 
orientation tlwn was depicted on the drawings and its installed location has created access 
problems. Filter removal, which will be required kqucntly, is almost impossible without damage 
to the filters. Coil removal will not be possible without dismantling the retdcxhaust section of 
thc mit air handling or installing an additional coil. access door on thc opposite side of  the unit. 
Frcsh air ductwork to the unit has becn modified to suit available space and will create large sfatic 
pressure losses for which the unit was not designcd. Ventilation ductwork distribution has been 
modified, which has left some areas without ventilation or hcat; the main lower vestibule i s  one of 
these spaces. 

m 
3.3.4 Electrical 

There arc a numbcr of varianccs where thc electrical installation does not conform wi,th the 
contract documents. One variancc i s  that the main semice distribution equipment is ratcd at an 
interrupting capacity if 18 kAIC, making the distribution equipment more robust than what bas 
been specified on the drawings. There are a number of itcrns indicated on the drawings which 
have not been installed. These include the two contactom and 120/205 volt Panel B. The lift 
station piping within the structure is fittcd with electric heat tracing. Heat tracing (while essential) 
has not bccn included h the electrical. load calculation for the facility and may cause difllcultics 
related to the facility’s electrical scrvice size. 

3.4 CODE VARIANCES 

3.4.1 Civil 

Typically, national building and structural codes do not apply to civil-site construction. The 
construction of watcr liaes, sanitary sewers, storrn chins, and sitc drainage improvements are 
generally governed by standards cstabl.isbed by thc municipality 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 
assesssd for standards considered to bc good Engineering practice. In this regard, there is no 
infomation or details shown on the project construction drawings that indicate the size of line, 
piping materials, or location of appurtcnant fittings/valves for the existing water line. Until this 
information i s  detcmined, an assessment of whetlzm the existing culinary water linc was done 
according to good engineering practice is impossible. It i,s recommcnded that the existhg water 
linc be exposed in enough locations to determine the indicated infomation. 
Code and regulatory issues relating to site work are discussed in Section 2.1.1. 

3.4.2 $tructulral/Architectural 

Structural-Seisdc design - not indicated in structural notcs. Although this i s  an omissim, it is not 
considered serious for a structure of this type. 

Architectural-Separation between Trasb Anger room and remaining 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. 

3.43 Process 

As discused in Section 2.2.3, the Iqaluit Sewage Treatment Plant can be divided into several 
functional areas according to NFPA 820 as foUows: 

Thc c~arse screening facilities 
Thc aeration basin. 
The sludge d,ewatcring room 

Presentl,y, the coarse screening area does not meet structural, mechanical or elwhcal 
requirments identified in NFPA 820. Refa to the appropriate section for further comments. 

Ventifation requirements in the amation basin arca are also inadequate and as such electrical 
requkements identified in NFPA 820 are likely dcficient. 

3.4.4 Mechanical 

The following code variances were noted during our site investigation and are categorized by 
systcln: 

Fuel Oil System 
The outdoor self contained f ie1 oil storage tank i s  supprtcd by a steel flame which i s  not 2 hour 
fire ratcd as per the NFC Part 4. 

The fuel oil daytank has not beem provided with secondary containment as per code. 
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Plumbing System 
m 

Floor drains sewing the washroom a.nd Main plant floor discbarge dircctly into the Anoxic Tanks 
wi.th a short tailpiocc and no trap. The tailpieces sh.ould be extended below the normal water level 
within the hox’ic tanks to prevent vapours from migatiny to the areas above. 

Domestic water tank located on the mezzanine above tbe ofl5cc and washroom must have the 
temperatwe and pressme relief valve piped to a safe discharge drain. 

I-Teating System 

Combustion air ductwork has been provided with a volwne control damper and is physically too 
small to scwe tlie mcchanical room appliances. 

Unit hea.tcr fan motors and thermostats are not suitablc for area classifications. 

Boiler flues are not insulated and the boiler chimney condensate drain is not piped e0 suitable 
drain. 

Ventilation. System 

Ventilation system must bc revised to suit NFPA 820 requirements. Fire dampcrs am requircd at 
all f ie  separations as per the National Firc Code (NFC). 

3.4.5 Electrical 

Code variawes havc completely been incorporated into thc conslruction of the facility as 
described in the previous Documents Review Portion of this rcport. From 3 Camdim Electrical 
Code variance perspective the facility has been built to what is sli,own on the drawings and not to 
thc HMA drawing EOO1, Note 3. Standard of Work, i t m  a) which states “All thc cl.ectrica1 work 
shall be install.cd in a.ccordance with the Canadian Electrical Code as revised and adopted in the 
Northwest Territories and abdl be the satisfixtion of the inspector of  Electrical Emxgy and the 
Electrical, Engineer.” There are additional Canadian Electrical Code considmations arising from 
the marmar in whkh the existing construction has been completed. The most significant item i s  
conduit supports. The facil.ity contains vast amounts of seal tight flcxi,ble conduit that is  not 
supported, md wbere it is supported, the manner in which the support is provided is unacceptable. 
Other tech cables and PVC conduit installations do not camply wi.th the conduit support 
requkeinents. me manner in which the facility ground i s  provided is not in.dicated in thc project 
documentation an,d is now mcased below the building slab. The verification. process requircd to 
ensure the cxisting ground is acceptable may be mure expemive than the installation of a new 
grounding system that has been. reviewed and accepted by the local code authority. Code 
considerations related lo NFPA 820 havc not been addressed during construction and ihc Class I 
Zone II Luminaires, and gas detector sbown on lhhe drawings havc not been installed. The 
requirement for a fire alarm system will need to be addressed, and by doing so the owner will gain 
a mcasure of assct protection (as well as codc compliance) as the building does not require 
sprinklers. 

0 
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3.5 DEVIATION FROM GOOD ENGINEERING PRACTICE 

3.5.1 Civil 

As stated in Subsection 3.4.1, there is no information or details shown on the cxisting project 
construction drawings to determine pipe sizing, piping materials, appurtenant fittings/valves, and 
overall trench installation 20 assess whetha or not the existing culinary water h e  has been 
installcd in accordance to any standard or code. The existing line would have to be exposed and 
inspccted to assess the con&tion of the existing line and to make a determination of the overall 
adhence to accepted engineering standards andor practice. 

3.5.2 StructurayArchitec~uPal 

Purlin bottom flange bracing - structure is incomplete without these bra.ccs. 

Stair acccss, jib hoists -jib hoists poorly 1,ocated for thei,r hct iond  use. 
Lad& access to mezzanine -poor access due .to ship ladder acccss venders. 

Lack of galvanizhg to roof bracing cables, AHU bracing - rnaintcnance issue. 
Curbs around chemical tanks - tank leakage is uncontained, and could f i d  its way into 
electrical room and/or blower room bclow, 

0 Fuel containment (rcfix also to mechanical> - cantaimmt lacking. 

Gratings over the cassettes probable does not extmd far enough south (there is enough room 
for a foot to enter gap) - potential user hazard,. 

Guards bandrails/guards between the two aerobic tanks i,s too Rexiblc (spans too far) and 
should be reinforced. 

Access - from Trash Auger to Foumier Press (see Process comments). . Arch rating 3br to screening - discussed in detail previously. 

3.53 Process 

Plant Capacity 

Since Rows fluctuate o v a  thc course of the day (&urn4 fluctuations) and over the coursc of the 
year (seasonal fluctuations), design of any wastewater treatment plant should not be based on 
avaage day flows but rather consideration must be given to thc minimum and maximum day and 
pcak hour flows sccn in 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 Water 
Treatment Plant Design Brief (Earth Tecb, October 2001). For a system such as Iqduit, water 
dcrnand will closely match wastewatcr production. Thus, the 1998 construction year average day a 
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flow of 1,XOO m3/day would requked that the wastewater plant be designed for a peak trcsltment 
capacity of at least 3,600 m3/day. 
The City of Iqaluit provided UIG 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 avcxage day flow, the existing system is already under designed to accept evcn 
current peak flows, and no bufEer or peak shaving storage is providcd. Tliercfore, dwing peak 
flow periods, insufficient treatincnt and/or direct release of untreated sewage may be thc result. 

In addition to deviating from gmeral plant capacity design philosopby and sizing of equipment, 
comments on specific equipment items and general operability of tho plant are providcd in thhe 
following paragraph 5. 

Trash Room 

Grout was not provided undcr the scrcening/augcx tank. Consequently, as liquid levels in the tads 
are likely to fluctuate, the floor of the tank will likely bc subjected to metal fatigue clue to flexing. 
The intcnt for disposal of the collected screenings unclear. Based on the layout of the plant, two 
scmarios are envisaged, as follows: 

The scrcaings will be collected in a bin in the screening mom. To dispose of the screenings, 
the bin will have to be rolled through the aeration tanks area, over grating and either though 
the double doors near the ffont entrance and onto t l ~ s  grating outside. A rcrnovable 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 dewaterhg room and Ihs bin’s contents 
disposcd through the roll-up garage door into a bin or truck below. 

~ ~ 

Neither option i s  operator fiiendly. In addition, both options would requirc that the Trash Room 
door be opmcd on a rcgdar basis, thus allowing potentially hazardous gas to escape inlo the main 
area of the plant. 

To makc the collection and disposal of screening more operator fiiendly, it is proposed that a door 
be added to thc outside wall so that the screenlbgs could be dumpcd directly from the kwh room 
into an outside container. Not only would this minimize the h e  and facilitate the operation of 
removing scremings fiom the trash room, but this would also minimize the number of times per 
day tbnt the door between the trash room and main plant mea must be opened. 

Amation Systcm 

The fine bubble cliffisers 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 
requirements, The supplier indicated that dthotlgh thc present difkser storage i s  less than. ideal, 
as long as the diffusers have been stored in a heated environment, protected from the efemcnts, 
the diffusers should still be usablc. 

L Zcnon Membrane System 
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Zmon cstimatcs that the clcaning frequency of the cartridges in each tank would be required 
cvery three to six months. However, the cleaning frequency is likely more frequent. At anolhcr 
membranc plant h Powell River, mcmbrme cassettes havc to be cleaned every two to three 
wceks. Consequently, we expect that two operators will. be required two hours per day, Bvc days 
a week just to clean the modules. This would significantly incrcase t.hc estimated annual 
operating costs for thc facility. 

Removal a% a module for clcaning consists of the foll.owu~g steps: 

0 Thc floor pting must be opencd. Normally, temporary guardrails should be provided to 
ensure operator safety so that there is no fisk of falling into the aeration tank during th is  
proccss. None has been provided. 

Thc module must then be removed from the acration tank using a manual hoist. The 
approximate weight of the module is 2 tons. Considering the weight o f  the module, an 
electric hoist would bc easier to opera,te. 

No w a k a y  space allowances have been provided to permit the operator to walk around the 
rnodulc, once thc rnodulc has been removcd from the aeration tank. 

Two operators arc required to pull the module toward the dip tanks. The module will have to 
be carefully stewed to ensure that the piping leading to the modulcs is not damaged. 

A hoist has been provided in the event that the RGS pumps must bc removed fiom thc aeration 
tank for mahtenancc or repair. Howevcr, actual rcmoval of the pump and access to the pump is 
ncarly impossible. Once the RAS pumps are hoistcd out of thc tank, thc hoist reach only allows 
for the pumps to bc set on the tank wall. The piping systcms on either side of the tank wall 
prevent access to the pumps. 

Pipi,ng System 

Many ofthe actuated valves arc difficult to access and an insuficimt amount of isolation valvcs 
has been provided. h addition, normally consideration is given to future disassembly 
requirements o f  a piping and pumping system and flexible couplings or vidaulic joints are 
provided to facilitate disassembly. Howevm, no such provisions have bcen included in a 
systematic manner for this piping system. The piping material is also inconsistent and i s  likely 
defined by the limits of the various supply contracts. In general, there is vcry little, if any, piping 
or equipment support. 

Pumping Systems 

Removal of thc pumps i s  tnade difficult for scveral reasons: flexible couplings to remove the 
pumps have not bcm provided; there is insufficient space M remove the pump motors, due to the 
mixing tank or the backwasb tank; and it is difficult to providc an A-frame crane for some of the 
pumps duc to tbe t c k  of beadspace and Toom taka 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 
m 

shut off. 

Fournier Filter Bress 

Thc progressive cavity pump supplied with the Fournier equipment has becn instdlcd on the wall,. 
Aside from the fact that such an installation is mconvmtional, maintenance o f  the pump is made 
dificult as there is no morn to removc the pump shaft. 

The sludge dewatering system includes B requirement of 16 tons of woodchips per par.  
Considering Iqaluit’s climate, availability of woodchips is minimal. Thus wood~hips would have 
to be shipped to Iqaluit on a yearly basis, and dry storage provided. In addition, the wood chips 
are be dumpcd into a hopper located on the mah operathg level. The top of the hopper is 
approximately 1.5 m. No provisions to facilitate dumping the woodchips into the hopper, such as 
a ladder and platform for ‘thc operator, have bcm includcd. 

Foumier Polymer System 

The use of recycle flush water for the po1,ymeer system., curront design, i.5 not recommended since 
the polymer will rcact with constituents in the rccycle watcr thereby hcreasing polymer dosing 
requirements. 

Blowers 

According to the nameplate, the Acrzen blowas are 25 hp b b w ~ r s  rated for 16.9 rn3/min, with a 0 
backpress-we of 0.7 bar and operating at a speed of 4800 rpm. Howcver, the drawjngs indicate 
that the blower should run at 1800 rmp. It was not obvious on sitc or clear from the O&M 
equipment whether speed reducers liavc been provided. Thc noise produced from the blowers 
running at 4800 rpm will rqire  protective hcaring. The blowers sbould be sized to run at 
1SOOrpm to minimize noise levels. In ad,dition, acoustic enclosures around the blowcr am 
rccommcndcd to minimize noise levels. 

ChanS.cal Fccd Systems 

Thc citric acid and hypochlorite okmical fccd systems are being stored adjaccnt to each otber 
without any containment, 

Laboratory 

Thc laboratoory is located above the ofice and washroom and i s  approximately 2.43 m above the 
operating floor level. 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, based on ow 
experience, should be increascd to 50mm to provide adequate fuel supply during cold weather 
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0 - 
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 Ievd of l.he also 
daytank decreases. The supply line enters the bottom o f  the daytank which will crcate problems 
with sludge accumulation. Thc main supply line is currently slopcd towards thc main storage 
tanJs. 

3.5.5 Electrical 

The project drawings are incomplde in that, good engineering practice dictates that a number of 
otlitx items should be detailed and specified in the project documents. Examples ofthis are: 

0 Grounding details, including the layout of the ground, type size and location of ground rods, 
type and size of ground conductors. 

Circuiting of all equipment, lighting and receptacles. 

Motor control schematics and MCC elevations. 

. Erncrgency generator load control schematics. 

Equipment i.nstallation and connection details. 

0 Contactor control schematics. a - 

The projcct drawings do not show a suflicicnt level o f  coorclination bctween thc Hill Murray, 
Fournier, and Zmon packages. This i,s particulzdy evident with respect to the facilities control 
systems, where there is an entire PLC system installed that does not appear on any drawing or in 
any document. 

This project was also of the magnitudc that would warrant n three part specification. Thc 
specification should outline Gcneral Requirements, Product Details, hstallation Execution 
instructions, for all major electrical and controls assemblies or systems. 

Good engineering practice would dictate a diffemt approach to the “Code Load Calculation” 
shown on the drawings. The recommended calculation would be performed as fo~ows; 

A = the s u m  of all rcquired motor loads at 1 OO%, except the largest motor. 
B = the starting load of the largest motor. 
C = ths sum of all electric heating loads at 100% 
D = the base building load at 25 Wlm sq. (as per Table 14 C.E.C.) 
Additional 25% capacity for fuuturc expansion. 

Minimum service si.ze = (A+B+C+D)+ (A+B+C+JlD)* .25 

Inspection of the facility has revealed further deviations from good enginccring practice. The 
Electrical. room location and the installation of equipment within the room will be problematic. 
The electrical room location i s  such that it sits within a rccassed containment arca with all the 
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membrane process pumps, piping, two large back pulse tanks, and two large chemical. storage 
tanks (show as P W S  AREA on the drawings). Any piping or equipment failure, or 
maintenance actiuitics will rcsult in fluids on t h ~  floor in the recessed area. Should thc volume of 
fluid exceed the capacity of the 2, 4" floor drains thcrc will bc fluid in thc electrical Toom. This 
problem i s  made worse by the fact that the clectrical cquipment i s  mounted directly on the floor, 
and not on a 2" housekeeping pad The MCC conliguration is such that all MCC control wiring i s  
routed in a chase along the bottom of the unit. It will take very little fluid in the electricnl room to 
gct this control wiring wet 

Good engineering practice would also dictate that the facility would be fitted with a conduit and 
wiring system that will enable access to both tbe equipment and all local motor disconnect 
switchcs. The scaltight Bcxible conduit has bcen nm randomly from the ficld terminations to a 
local controls junction box or disconnect switch mounted on thc wall behind all of the process 
equipment. In this installation thc disconnects are inoperable, the junction boxes arc inaccessible 
for service work and any process work that rcquires removal of piphg will have to contend with 
moving the conduit. The design should havc included a separato tray network for power and 
controls systems. The disconnect switches should be located at each pump motor for case of 
operation. 

The lighting levels on the second floor of thc fncility are acceptable at the prcsent time, however 
as the facility ages and the reflcctnnce levcls of the interior surfaccs diminishes the lighting levels 
may be poor. 

?Ixc installation of the generator has not becn completcd in that thc support equipment for tbe 
generator set is either incomplete or requires revision. The numerous problems wit11 the ficl 
handling and room ventilation systems are documented in the mechanical portion of the report. 
The battery charging system is yct to be installed. The cmergemcy power system will require a 
load management scheme be dcvised, approvcd by an engineer, and implemented in order to have 
the unit function. 

The last item we have reviewed with respcct to deviations from good enginecrhg practice is the 
level of automation to be implemented in this facility. Although not well documented, a review of 
the installed equipment and thc nature of thc nembranc process indicates that th is was to bc a 
highly automated facility. Irnplcmentation of any automation scheme in Iqaluit should bc 
undertaken with care, as the skills requircd to troubleshoot, or repair failures of the automation 
systcm itself may not always be available on site. This may placc the facility in a compromised 
state whilc knowledgeable personal or required repair parts Bxc brought in from the south. The 
facility design has not included any redundancy in systems or provisions to operatc thc process 
manually. 

3.6 PROPOSED/RECO1MME.~ED MODIFICATIONS 

3.6.1, Civil 

Recommcnded modifications for thc civil-site design would include possible improvements to the 
existing grading and surfacing of parking or scrvicc areas immediately surrounding the existing 
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plant building. Depending on the extent, or quantity, of potcntial storm runoff fiom the ovorall 
plant site and capacity of the surrounding drainagc system, an attempt should be made to grade 
tlie parking area sustoundmg the cxisting plant to allow for the proper collcction and discharge of 
storm watcx nmoff from the overall plant mea. Gravel surfacing should also be placed to facilitatc 
&he general accessibility to the plant from parked vehicles and to lessen the extent o f  decp rutting 
by light vehicle traffic during wet weather conditions. 

3.6.2 Structural/Architectural 

These will bc largely process driven. All item in 3.3.2 and 5.2 abovc should be addressed. In 
addition, extcrior wmk is required such as backfilling and general cleanup. 

3.6.3 Process 

More recent population projjections were presented by E d  Tcch in the Water Treatment Plant 
Design Bricf (October 2001). The year 2021 design population i s  estimated at 9,788 with a 
drinking water &mand of4,520 m3/day and a net capacity of 9,040 m3/clay to meet maximum day 
demands. The pcak hour demand was estimated at 13,560 m3/&y in thc report. 

Trash Room 

To makc the collcction and disposal of scrscninng more operator friendly, it is proposed that a door 
be added to the outside wall so that the scrccnhgs could be dumped directly from the trash room 
into an outside contaher. Not only would this minimize the time and facilitate the opeTation of 
removing screenings from the trash room, but this would also minimize thc number of times pcr 
day that the door between tho 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 hour fm rated support as 
per the NFC Part 4. 

Relocato the fid oil daytank and provide secondary containment. 

Increase fuel oil supply line to 5Omm and slope towards claytank. 

Heating System 

Increase combustion air ductwcrrk size, remove volume control damper and provide cold air trap 
at disch.arge to prevent freezhg conditions in mechan,ical room.. 

Replace Unit hater fan motors and thermostats that art not suitable for area cl.assifications. 

hsulate boiler flues and pipe thc boiler chimney condensate drain to suitable drain. 

Final Report Page 54 of 62 rev 12/17/2003 



A 2  CORPCOMM PAGE 54 

Scction 3.0 Site Investigation m 
hsulatc henting, piping. 
Ripe boiIer PRV’s to glycol storage tank. 

Provide source of heat h, tower floor vestibule. 

Plumbing System 
Extend tailpieces of floor drains saving the washroom and Main plant floor below thc normal 
water level within the hnoxic tanks to prwcnt vapows fram migrating to the areas above. 

Pipe domestic water tank T&P relief valve to a safe discharge drain to alleuiatc safety hazard. 

Install. potable water storage tank level controls. 

Ventilation System 

Ventilation system must be redesigned to suit NFPA 820 rcquirements. Fire dampers arc required 
at all fire separations as per the NFC of Canada. Additional ventilation equipment is rcquired to 
meet requirements of NFPA 820. 

Install new exhaust fan in Trash Auger mom to meet the 12 air change requirement. 

3.6.5 Eiectricnl 

Modifications to the buildings electrical and controls systems should be u n d d e n  to achieve the 
following three goals: 

0 

Provide an electrical distribution system that i s  of a correct size and configurntion to cnsure 
the operability of the facility in both normal and emergcncy power modes. 
Ensurc the facility’s electrical systems meet or exceed the code requircrnents discussed in &his 

Providc electrical and controls systcms that arc revised to match the reqtiremcnts of any 
modifications to the wastewater treatment proccss. 

T T O r t .  

Should the Zenon membrane tscatment 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 txcatment process be 
rcvised to a less pumping/ blower intensive scheme, hc reduced requirement for process motors 
will. fiee up capacity in tbc existing service. 

3.7 COST ESTIMATE TO COMlPLETE PER EXISTXNG CONTRACT DOCUNXENTS 

The cost to bring the existing plant into operation in accordance ~ t h  the initial design and 
spccificatians has been estimated at slightIy OVCT $820,000, The stated cost is completely 
assigned to making modifications and upgrades to structural, mechanical, electrical, and 
instrumentation componcnts of the cxisting plant to satisfy code violations and to gmcrally make 
thc existing plant operable. 

Final Rqmrt Pagc 55 of62 rev 12/17/2003 



05/11/2004 16: 32 6025422129 AZ CORPCOMM PAGE 55 

Section 3.0 Sitc Investigation 

Four optional proccss schemes were also cvaluatcd to complete the existbg within n reasonable 
m 

pmiod’of time’. The ~ o a l  of thc evaluation was to apply &ernathe treatment processcs to thc 
existing plant design that would rnjnimize additional construction casts, while at the same tirnc, 
adhere to effluent quality StmdaTdS established by lSle City of Iqahit and the Nunwut 
Environmental Authority. 

The initial option is to finish all plant construction in general accordance with the existing design. 
However, the existing facility including all structural features, in addition to all electrical and 
mechanical equipment, will have to be replaced or brought up lo code according to the findings 
and recommendations prcsentecl in the previous sections of ahis report. This option will most- 
likely result in the quickest and most direct solution to the problem of providing acceptable 
treatment to the community’s domestic wastewater. Thc completion of the plant in general 
confmancc with the existing design will also result in a number o f  operational problems that 
need to be addTessed 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, annun1 mahtcnancc and operational costs at the 
fq,aluit plant are expccted to reach $900,000 per year for the first few years of operation. In 
addition to general plant opcrations, tbe statcd cost also includes all labour, materials, and 
equipment to clean and rcplace membranc cassettcs according to the mnufacturer’s 
remmmcndations. 

Membrane processes are complex and require a significant level of training to properly operate 
and maintain. Given tbe plant’s remote location, size of community, and limited access to 
training opportunities, there is a concern as to whether the City’s public works staff can acquirc 
and maintain the expcrtise necded to operate the system. 

Thc Hournicr rotary press is gmerdly a viable equipment option to effectively dewatcr nctivatcd 
domestic slu,dge. Howcver, thc process requires a considerable volume of wood chips, or pellets, 
to operate. These chips or pellets are not availablc locally and will have to bc shipped by sea 
from the lower Prouincc. Accordingly, the cost of shipping and storing the indicated amendment 
material is expected to be expensive and f’urther add to excessive operation and mabtenance cost 
of the plant. 

Based on stated design and membrane manufacturer criteria, it is  apparent that the misting plant 
i s  undcrsized in terms of both process and hydFouIic capacity. As noted in Section 2.1.3, thc 
cstimatcd 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 Mud; which exceeds the stated plant hydraulic capacity of 1.8 MWd. The membrane 
manufacturer’s process design critcria guarantees the cstablished effluent water quality of 10 
mg/L for both TSS and BOD given an influent contaminate lcvel of around 220 mg/L. The 
average measured influcnt contaminate levcl i s  350 m@. 

Final Report Page 56 of62 rev 12/17/2003 



AZ CORPCOMM PAGE 56 

Scction 3.0 Site Investigation 

0 
3.8 COST ESTIMATE TO COMPLETE ALTERNATE PROCESS OPTIONS 

In addition to completing the existing plant’s construction ~ t h  the current process equipment and 
faacilities in-place, four other options were considered that would allow for various levels of 
treatment and process schemes that would significantly rsduce annual plant operation and 
maintenance costs. These options include thc plant’s canvasion to primary treatment, an 
activated sludge process, a non conventional activatcd sludge process, and a sequence batch 
reactor process. 

Conversion to  Primary Treatment Only. The conversion to primary trcatment would 
effectively rcrnove the existing bioreactors, blowcrs, and attached aeration system ftom service. 
The aeration system woutd be removed h r n  the existing bioreactors which would be converted 
to primary clarifiers. Primary sludge would be removed from the newly converted bioreactors by 
mechanical means, thickened, then pumped to a holding tank for final disposal at the City’s 
existing landfill. This option would providc the City with a simplificd and relatively inexpensive 
solsltion lo the problem bringing the existing plant onlixle within tbe shortcst possible period of 
time. Howevcr, the lcvel of treatment would not be much improved over the cxisting lagoon 
system now in service. For this option to be implemented, the Nunavut En~onmental Authority 
would have to relax the established water quality standard established for the ncw plant and sea 
outfall. 

The conversion to primary trcatxnent would require the installation of new sludge pumps, rclated 
piping, md mechanical equipment to remove settled sludge in addition to making modifications 
to the existing plant to corrcct code violations and to improve on. overall plant operations. The 
costs to install thc indicatcd new equipment and related p h t  modifications are presented as 
liquid strcam capital costs .in the following table with similar costs associated with otlm process 
options. 

- 
~ 

Conversion to Conventional Secondary Treatment. Convmtiiig lo a conventional activated 
sludge process would require considerable mechanical and structural modifications to the existhg 
plant. Tbe primary change wodd include a conversion tiom a membranc to an activated sludge 
removal process utilizing newly constructcd secondary clarifiers. The n.cw clarifiers would have 
to be constructed outside the existing plant building; which, due to extreme cold winter 
temperatures, wou1.d need to be covcred or place inside a new building. It i,s anticipated that the 
catire tankage (anoxic basins plus the existing bioreacton) of &he existing pl.ant would have to 
utilized as aeration basins in the activated sludge conversion. Thc eMuent quality with this option 
is expected to meet and excced the ncwly established wa.tex quality standard for a 1ocali.zed sea 
outfall. The stated treatment performance is based on the need for a minim,um 15 day sludge 
retention time (SRT) in the newly constructed clarifiers. The costs associated with the d ~ s i p  and 
constnsction of thc new secondary clarifiers has been estimated at $3.3 million as shown on the 
following cost sum.mary table. 

Conversion to Limited Conventional Treatment with. Filtration. A less conventional process 
can be incorporated into the existing plant effectively eliminating thc need for secondary 
clarification as described for the previous convention.al activated sludge option. Thc existing 
anoxic basins and bioreactors could be operated in series as opposod to the current, or as 
d,esigned, parallel flow scheme. The scries operation of the existing process tankq, or basins, 
would allow for an increase in SRT and a marked improvement with sludge removal eficiency 
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and thc overall treatmcnt process. Sludge removal would be accomplished by utilizing Raldnes 
or Evirosim filtration media at the tembal point of flow within the last biorcactor. This is a 
simplified option requiring significant mechanical and stxvctural modifications to the existing 
plant. The option proposcs the use of filtration mcdia which typically requires more lzlbour and 
related expcnses to operate and maintain. The effluent quality is expected to meet and exceed 
cstablishcd standards, closely approximating t h ~  previous activatcd sludge process option. The 
costs associated with the design and construction ofthe described conversion to limitcd secondary 
filtration has beon estimated at $3.5 milljon as shown on the following cost summary table. 

Conversion to Sequencing Batch Reactor. Incorporating a sequencing batch reactor process- 
approach to the existing layout of anoxic and aeratcd biorcactor tanlcs is a viable option to 
irnprova the plant's level oftrcatment. Howevcr, this option would require the construction of a 
second set of bioreactors with the samc volume and gencral configuration as found in the eisting 
plant. The operation of a time sequmcing versus a continuous flow plant is significantly mate 
complex requiring additional training of operational pcrsonnel. This option, like the convcnti onal 
activated sludge option, will require that the proposed additional biomctor(s) to be covered or 
mcloscd within a new building. Efflucnt quality is expected to meet and exceed cstablishcd 
standards for a sea outfall. Thc costs associated with the design and construction of the new 
bioreactors has bcon estimated at $4.0 million as shown on the following cost sumrnaq table. 

Tbe projected costs to operate, maintain, and complctc the various construction requirements that 
can bbe associatad with tbe proccss alternatives discussed above are summarized in the following 
table: 

Oution EPCC' LSCC2 SMCCf AO&W 15YPws - 

Operxte Existing Plant $820,000 NA $300,000 S900,OOO $~~,OOO,oO~ 

Primary Treatment $500,000 $250,000 $300,000 $200,000 $5,000,000 

Conventional AS $710,000 $3,300,000 $300,000 $300,000 $7,200,000 

Non-Conventional AS 3634,000 $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 recommend.ed for the 
stated plant option. 

2. LSCC: Liquid stream capital costs including al l  concrete structures, pumping and piping systems, 
aeration cquipmmt, mechanical equipment, dectncal azld instrumentation systems, etc. needed to 
modify the existing plant and implement the process scheme associated with the stated option. 

3. SNCC: Solids management capital costs including sludge thickening and/or dewnterjng equipment 
md all related piping and elcctricd control systems for all options. 

4. AORiM; Annual operations and maintenance costs for all options. 
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5 .  15 YPW: Present worth of d l  costs for a 15 year projcct life at a 7.0 percent discount ratc. 

6.  The costs shown for sotids mnsagcment improvcments include the replacexamt of the Foumter 
Ro&q Prcss with a thickening centrXuge. The justification far the recoinmended replacement i s  due 
to the anticipated excessive costs and general unavailability of wood chips or pellets to operate the 
Fourier press per the manufacturer’s rccomrncnd~ions. 

3.9 RECOWNDATIONS ANID SUMMARY OF FINDINGS 

Thc City of lqaluit has to date invested an estimated $7.0 million to design and construct a viablo 
and cost eEective sewer trcatment plant to conform with more striagent eMucnt discbarge 
requirements as established by thc Nunavut Eaviromenta1 Authority. Unfortunatcly, 
construction of the plant was ordercd to a stop duc to numerous construction code ~olations, 
qucstionable engineering, poor selection of process equipment, imprac~cal layout of plant piping 
and mcchaaical equipment, and various concerns regarding thc expected costs to operate the 
ficility over an extended period oP t h e .  

The objective, or goal, of work prescnted in this report was to asscss the condition of the existing 
facility and carefully cvaluatc feasible options to put the plant in s d c e  at the earliest possible 
date. With lhc exceptjon of converting thc existing plant to primary trcatment, 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 requircs the completion of a comprchcnsivc: plant audit to 
establish all deficiencies in t a m s  of applicable buildiugkonslruction code violations to further 
assess the scope of all additional work to bring the plant opmtional. according to original 
performance criteria. This is interpreted as allowing for a completed treatment facility with an 
average day hydraulic capacity of 1.8 MIld with the capabiliv to rcduce regulated contaminants 
contained in raw domestic sanitary sewage to meet effluent water quality standards established by 
thhe Nunavut Water Board. 

The problem with Ihc stated interpretation of the report scope of  work is that 1.8 Ml/d will, in all 
Iikclihood, be less than adcquate to service h e  City’s population basc by the time the cxisting 
plant is brought up to code in accordance with tbe recommendations made in this report. 
Thorefore, additional consideration must bc given to address the issuc of plant requirements to 
meet projccted growth over a reasonable planning period. To address this issue, and h m  various 
discussions with City officials, it has been tmtaively agreed to that thc City nceds to pursue a 
phased construction approach to bringing &c existing plant on-line over an extended pcriod of 
time. The phased approach would allow the City to fiind thhe additional. plant constntction over 
several ycars as opposed to spending a considerablc amount of moncy to fiance a much largcr 
project within the immediate future. 

The remaining discussions will, attempt to outline a fasible program to phase thc reconstruction 
of thc existing wastewater trcatment plaut. However, a number of basic and critical, design 
paramdcrs will have to be assessed based OD very limited data and information. The contaminant 
levcls of existing sanitary scwage has bcen estimated at 200 mdl to 300 mg.4 for both BOD5 and 
TSS. The accuracy of this data is questionable ~ U E  to the limited number of samples taken to 
arrive at the stated range ofconcentrations. Per capita indoor water dcmand has been estimated at 
between 200 lpcd to neatly GOO tpcd according to historical, records taken at the Iqaluuit Watcr 
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Trea.tment Plant from 1978 to 2000. The range of thc stated basic design pammetcrs is 
considerable and will 1n.ave a significant impact on ths scope of. work, and related cost, to 
reconstmcl: the existing wastewater treatment facility. For the purpose of making a reconnaissan,ce 
level effort to outline a possible phsed approach to reconstructhg the existhg plant, it i s  
assumed that BODS and TSS contaminant levels will not exceed the 300 mg/l Icvel and average 
day indoor watcr demand will not exwed 400 lpcd. It is h f i e r  assumed that a convention.al 
secmdary activated sludge process will be incorporated into the design and operation o f  the final 
trcatmemt faciliv. 

Phase 1 o f  an cxtended reconstruction project would, include 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 the existing two bioreactors to 
aeration b a s h  compatible with a conventional activated sludge treatment process. The completed 
Phasc 1 work, as describcd, wodd allow for a 'hydraulb capacity of 1.60 MVd through the e n t k  
plant including the converted convmtional activatcd sludge aeration basins. It must bc noted that 
tb.e completion, of this reconstnxcti,on Phase would not allow for thhc treatment of wastewater 
influent. The plant will not be capable of treating raw sanitary sewage until secondary clarifiers 
have becn constructcd and included in the overall liquid treatmmt train in additi.on to the newly 
converted aerathn basins. The plant would remain out-of-sewice until the completion of Phase 2. 
Engineering and construction costs to complete Phase 1 is estimated at $1.01 million.. 

Phase 2 would hclude the design and construction of one 12.0 metre secondary clarifier with a 
hydraulic capacity of 1.60 Mud. The new clarifier would match thhc hydraulic capacity of the 
aeration. basins completed in Phase I of the overall reconstruction project and would allow the 
plant to go on-line for the first time. The Phase 2 plant would have the capability to treat raw 
sanitary sewage to the standards establisb,ed by the Nunavut Water Board for a pctpulation base of 
4,000 full time residences. Engineering and construction costs to completc Phase 2 is estimated at 
$3.0 million. Thc stated cost docs not inchide an insulted building to totally cnc1,ose the new 
clarifiers. Freeze protection will be provided by removable-insulted covers to be pl.oced over tlie 
newly constructcd clarifier during cold weather operations. 

Pbase 3 would include the design and construction of two additional aeration basins (same 
geometry and hydraulic charactcristics as the basins converted in Phase 1). Thc construction of 
the new aeration basins would add an additional 1.60 MVd for a total of  3.20 MVd of liquid 
stream hydraulic capacity through tbe aeration phase of the overall process scheme. However, the 
plant would only have a treatment capacity of 1.60 Mud due to the existcnce of only one 12.0 
metre secondary clarifiier. Engineering and construction costs to complete Phase 3 i s  estimatcd at 
$1.6 million including insulted basin covers for cold weather operations. 

Phase 4 would include the design and construction of a final 12.0 metre secondary clarifier. me 
plant would havc a total hydraulic capacity of 3.2 MVd allowing for the treatment of raw domestic 
sewage from a population base of 8,000 residences. Engbeerhg and construction costs to 
complete Phase 4 is cstirnatcd at an additional $3.0 million including insulated covers for cold 
weather operations, 

Making a few basic ass~pt ions ,  the completion of all ~ O L U  phases of the reconstruction project 
would allow for adequate raw sewage treatment to the planning year of 2012. The basic 
assumptions would include 1) the population growth rate for Iqaluit averages 3.7 percent over thc 
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foreseeable future, 2) raw sewage contaminant lcvels remain at or below current lcvels over the 
statcd planning period, and 3) the average per capita indoor water demand stabilizes at or below 
400 Ipcd. Assuming that each of the described project phases can be completed within a 12 
month time Batne starting in 2003, the final, plant can be on-line by latc 2006 allowing for an 
additional 6 years of operation without further expansions or modifications to the existing facility. 
T h i s  time frame would a150 allow for the City to acquire better operational datalinformation to 
more accuratcly assess the necd and timing of f i b e  plant expansions. 
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ACI 350; 

BOD$ 

CAD: Computer Aided Design. 

CEC: Canadian Electrical Code. 

American ConcWc Institute Standard for I-Iydmulic Structureses. 

Five day Biological Oxygen Demand for influentleffluent contaminants. 

CGSL: 

DBSPC-7/22/99: Dcsign-Build Stipulated Price Contract 'for the Municipality o f  Iqaluit Water 
Reclamation Facility rn prcpnred by HiU, Murray & Associates dated July 22, 1.999. 

. The consulting finn of CH2M Gore & StOnIc Limitcd. 

DO: Dissolved Oxygen concentrations. 

ETC: Earth Tech Canada, Tnc. 

HDD: High Densi,ty Disch.arge. 

HbMA: The consulting fim of Hill, Murray 8L Associates. 

HMAP-3/18/98: Response to Request for Qualifications and Proposals for Sewage Treatmat Options 
for the Municipality of Iqaluit as prepared by Hill, Murray & Associates dated .March 
19, 1998. 

Rwhd Proposal for: Fully fntegrated Sewage Treatmcnt Facility for the Municipality 
ofIqaluit as prepared by Hill, Murray & Associatcs dated June 12, 1998. 

Heating, Vcntilation, and Air Conditioning. 

HMAp-6/12/9$: 

?WAC: 

IF: hput Program. 

IRFQ-1/21/98: Request for Qualifications and Proposals for Sewage Treatment Uptions as prcpared by 
the Municipality of Iqaluit datcd January 21,1998. 

MCC: .Motor Control Ccnter. 

NBC: National Buildin.g Code-1995. 

NFPA: National Fire P,rotection Association. 

NPC: Industrial Health and Safety Standards and Canadian Plumbing Code. 

NWT: Northwest Territories. 

P&ID; Proccss and Jnstruincntation Diagram 

PLC: Rocass Logic Control. 

RAS: Return Activatcd Sludgc. 
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SMRT: Unspecified proprietmy tam used for system control softwmrre as proposed by Hill, 
Musray & Associates. Actual definition of the acronym not given in the design or 
contract documentation. 

SRT: Sludge Relation Time. 

TSS: Total Suspended Solids. 

WAS: Waste Activated Sludge. 
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Earth Tech Project No. 49,745 EXECUTIVE SUMMARY 

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 m3/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 clearwell. 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. Ths  needs to be 

investigated and confmned. 

The existing raw water intake from the Lake Geraldine dam structure to the water treatment 

plant is approaching the end of its useful 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 

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 3:55 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 

PRESENT FROM ADMINISTRATION 

Chief Administrative Officer, Rick Butler 
Deputy Senior Administrative Officer, Ookalik Curley 
Municipal Liaison Officer, Jose Arreak 
Finance Controller, John Hussey 
A/Director 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. 

Action 

Councillor Lynda Gunn 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.” 
Unanimouslv 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 forfirst reading,; Delete 8 c) (5, By-law 540 Zoning 
Amendment for third reading. 

MINUTES 

a) Regular City Council Meeting Minutes # 28 November 13,2001 
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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.” 

Unanimouslv Carried 

2. DECLARATION OF INTEREST: 

AMayor 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 Parrish 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, Ahlayor 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, Ahlayor 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 after 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.” 

Unanimouslv 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. 

e) Emergency Services 

ADeputy 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, A/Mayor 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. 
# Planning Committee RepodRecommendation 

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: 
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- 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 aJter Council passed motion I# 01-419 according&. 

g) Communiv 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. After clarifications and responses to 
questions, m a y o r  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(s): 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.” 

Unanimouslv Carried 

b) Second Reading of By-law(s): None 
e) Third Reading of By-law(s): 

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 5:5SP.M. 

9. OLD BUSINESS 
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Action 

a) Arctic Winter Games 2002 
NMayor 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.” 

10. NEW BUSINESS 

Motion: 01-421 

Unanimouslv Carried 

* 
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.” 

Unanimouslv 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." 

Unanimouslv Carried 

Mayor 

Chief Administrative Officer 

Approved by City Council on day of ,2001 
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CBC North I News Page 1 of 2 

Firm hired to get lqaluit sewage plant working 
WebPosted Feb 25 2004 11 :52 AM CST 

lQALUlT - Earth Tech will begin to rebuild Iqaluit'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. 

Iqaluit's multi-million 
dollar sewage Plant 
has never treated a 
litre of waste water 

It was built in 1999 but has never operated because 
of a design flaw. 

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. 
4 
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Earth Tech Canada Inc. 

March 29,2004 

City of Iqaluit 
P. 0. Box 460 
Iqaluit, NU XOA OH0 
Attention: Brad Sokach, P.Eng. 

Dear Brad 

1 7 2 0 3  1 0 3  A v e n u e ,  E d m p n t o n ,  A l b e r t a  T S S  1 5 4  C a n a d a  

Refer to File: 75360 
Document6 

Re: Effluent Quality Guidelines for Iqaluit WWTP 

We have had discussions and exchanges over the past two weeks with a variety of indivi~ds 
seeking to clarifl 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 a - -  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. 45mg/LBOD5. 
B. 45 mg/L Suspended Solids. 
C. 10mgLAmmonia 

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 
Authority in order to obtain their feedback on this recornt6endation 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 H  3 
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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 River (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. 

@ Background 

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 fiom 
report to design to infrastructure deployment, the CDPR Council chose to use this information to review 
alternatives for the best available technologies and financiallinfrastructure deployment strategies. 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 successhl, 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 empIoyed 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) 

0 

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’. 

e 
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 
Pealung 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. 
Ths  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 history of adversarial relationships with design-build firms 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 hred, part of their terms of reference was to review the actions of 
CH2M Gore & Storrie. 

I 

2 
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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 kinetic 
performance, sludge generation, chemical and consumable costs as well as labor. 

0 
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 Hh4 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 1.5 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 o€ the ancillary services to meet this 0 
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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. 0 
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: 

HM competed in an open process to win the design-build work at Powell River 
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 from the Reid Crowther report. 
The actual flows at the Powell River 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 fi-om 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). 

0 
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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 not 
achieve permit compliance and generated significant odors. 
In order to expedite the process, CDPR provided HM with their 
consultants flow projections in 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 by CDPR and Reid-Crowther. 
On preliminary investigation, Hill-Murray discovers: 
0 

0 

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 31 October 1998. This was a condition precedent to signing the 
Head Contract. 

DATE 

CDPR supplies data to 
HM 6 May 1997 

25June 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 m3/day. HM chose a 
design target of 3520 m3/day 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 
Droaessive start of the membrane svstems. 
Jim Greenwood resigns (CDPR Engineer) 
CDPR hires Reid-Crowther to act as third-party engineer 
First MoELP Permit issued. 
requirements for tertiary treated water. 
March 1999 to rectify this issue. 

This permit contained a flaw in the 
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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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 with any performance problems that were inihally 
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 
m3/day, and dealt partially with what we were beginning to understand to 

were well in excess of the design flows. The data indicated that the flows 
were: 

ADWF: Reid-Crowther Study 2820 m3lday in 2010 
ADWF : HMDesign 3520m3lday 

ADWF: Actual 6274 m3/day in 1999 
+ 2 x Pealung Factor for the membrane system 

The peak hour flow was 42,000 m3/day - 2.25 times the expected peak 
hour flow from the Reid-Crowther design report. 

e of meeting the design criteria. Reid-Crowther staff 

spect activities designed to de-rail other HM projects, 
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study HM had already commissioned and completed in December 1999. I ’’ I 

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 

but the council authorized continued discussion, and the addition of a 

CrockejW”X15 15097.3 
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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 
CanadaBritish Columbia Infrastructure Works Program for this work, 
escalated to account for changes in the interim to $4.1M. 

1-1 
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Section 1 .O - Introduction 

1.2 

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 
1 

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: 

1.3 

2. 

3. 

4. 

5. 

6. 

Review historic plant flows and loads and predict fbture trends. 

Assess likely eMuent criteria that will be applied to the District’s 
wastewater treatment facilities in the future. 

Review and confkm the findings of the 1988 Sewerage Study to verify that 
the planned consolidation of treatment at the Townsite location is the most 
appropriate. 

Determine the most feasible processes for the treatment of liquids and 
solids at the new plant. 

Determine the most appropriate method of managing residuals generated at 
the new facility. 

Develop a plan for the implementation of the new plant. 

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 identifl 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 further 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 varfing 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 Clmacteristics 

the uncertainty surrounding growth in Powell River, it is suggested that a 
relatively short design horizon be chosen for the new facility. 

Table 2.1: Estimated Populations' 

1 
J 

Community Plan - Technical Background Report, April, 1995. 

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 

Cranberry 
Townsite 
Subtotal 

2,895 people 

3,980 people 
1.085- 

Wildwood 1.300 people 

Total 13,555 people 

These values were obtained by applying the 199 1 population distribution to the 
1994 populations. This approach is somewhat unrealistic as the Townsite area 
has experienced substantial population reductions in the last I O  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 
reviewed 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’ 

Notes: 1 .  Total future population figures were extracted from the median 
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 hture. 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 1.300 people--,. 

Total 15,800 people 
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2.3 MEASURED WASTEWATER FLOWS 

The unit rate of flow is that proportion of the flow attributed to each resident in 
the tributary area. Parshall 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 

Notes: 1. 

2. 
3. 

4. 

5.  

6. 

Ratio of flow from the years 1993-1994 to the average annual flow during that 
year. 
AAF = average annual flow. 
ADWF = average dry weather flow, determined as the minimum 30 day 
running average during a calendar year. 
MMF = maximum month flow, determined as the maximum 30 day running 
average during a calendar year. 
MWF = maximum week flow, determined as the maximum 7 day running 
average during a calendar year. 
MDF = maximum day flow. determined as the maximum daily flow measured 
during a calendar year. 
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Section 2.0 - Wastewater Characteristics 

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: 

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. 

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 

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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Section 2.0 - Wastewater Characteristics 

work at that location. If it is assumed the mill workforce adds about 150 Lk'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 

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. 

2-6 
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Section 2.0 -Wastewater Characteristics 

Table 2.6: Measured Loads at Townsite and Westview Plants 

Townsite 
248.7 246.6 235.2 318.0 262 
263.9 259.1 266.9 363.3 28 1 

BOD, kg/d 
TSS, kdd 

1 *- 

'1 i 
I, 

i 

I, 

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 
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Section 2.0 - Wastewater Characteristics 

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. 

- -a 
m 

2.7 DESIGN FLOWS AND LQADS 

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 
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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 

(““MA”) 

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. “MA 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 CCAl4-I 975), 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 FederaUProvincial 
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 31,1997; 

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 0 
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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, 
toattempt to conclude and enter into Westview Upgrade Agreements by August 31, 1997, 
and they agree that this Agreement terminates after October 31, 1997, it‘ 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 !!.is 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 (“MOE?’) 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. 

3 
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e Entire Agreement 
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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 

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. 

~ the District cannot be bound contractually, or otherwise be subject to or bound by any other legal 

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. 
vax 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) 485-2913 

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: 

HILL, MURRAY AND ASSOCIATES 
INC. by its authorized_signatories: 

5 Name: 

Dated: July /6 , 1997 

5 
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' ,  . 
DISTRICT OF POWELL RIVER by its 
authorized signatories: 

Dated: July f 8* , 1997 

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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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 0 ~ _ ~ ~ -  -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 Mailingkocation Address: Telephone: (604) 582-5200 
Environment, Lower Mainland Region 10470 1 52 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, 

Assistant Regional Waste Manager 

cc: Corporation of the District of Powell River 
6910 Duncan Street, Powell River, BC V8A 1V4 
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(. C B ~ ~ T ~ ~ ~  
OLUMBIA 

September 3, 1997 

V. H. PETERS 

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 
eadiet 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. 

~ 

~~ 

0 

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, 
< 

Andr 
NExecbtive Director 
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 
Telephone: (250) 387-4067 
Facsimile: (250) 356-1873 

800 Johnson Street 
Victoria BC 



TAB E 



R 

DISTZIlCT OF POWELL HYER 

AM) 

HILL, MURRAY AN1) ASSOCIATES INC. 

EXJ3CUTION VRR!3lOh’ 
September 12, 1997 

Y 



7 
'0 

! I  i 

: t  

GC1 DEFINITIONS AND lNTERPRETATION ........................... 1 
GC2 CONSTRUCTION OF PROJECT ................................. 7 
GC3 ]RISK I?EGGI(DING SIL'BSURFACE CONDITIOh'S AT WORK SITE ..... 11 
Grc4 DESIGl?ATBD I U ? . P ~ S & T A T N E s  GW DISPUTE RESOLUTION . . . . .  3 1  
GC5 DESIGlg PREPARATION ...................................... 12 
CC6 ROCUn4EN"'S ON THE SI= ................................... 14 
cC7 OwI?JElLSHIp OF D O ~ 3 j E W S  AND MODELS .................... 14 
GC8 CONTR.OL AND SUPERVlSION OF ?"E WORK ................... 14 
GC9 PROSECUTION OF THE WORK AND DELAYS .................... 15 
GClO TAKING WORK O W  OF THE COhTRACTORS HANDS ............. 16 
G C l l  SUSPEIWON OF' WORK ...................................... 18 
GC12 SEPARSTE CONTRACTS WITH OTHER C0NTEIACM)W ............ 20 
GC13 GSsIC!JMENT AND SUBCONTRACTS ............................ 21 
- GC14 1NDWiNIFICA"IATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

GC15 CONI%AC"'OR'S DISCHARGE OF 'LLLABILITIES . . . . . . . . . . . . . . . . . . .  22 
GC16 CHkVGES IN W E  WORK . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. . . . . . . . .  23 
cC17 VALUATION AVD CERTIPICATION OF CHANGES iN "HE WORK . e . . 23 
GC18 DETERMINGTION OF COST ................................... 24 
GC19 APPLI43TJONS FOR PAYME-NT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Gc20 ~RTI:!IcATES AND PAYMBAI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
-1 TAXESANDDCTI'ES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
GC22 LAWS, NOnCE. PERMITS AND FEES ........................... 30 
GC23 IhTEc'LECTUAL, PROPERTY FEES .............................. 30 
GCZ4 WORKERS COMPENSATION .................................. 30 
GC25 PROTELXION OF WORE AND PROPERTY . . . . . . . . . . . . . . . . . . . . . . .  31 
GC2!6 DAMAlXS AND MVTUAL RESPONSIBJWTY . . . . . . . . . . . . . . . . . . . . . .  31 
GC27 BOND!i AND 1NSURAE;CIE ..................................... 32 

GC29 PRODlJcTG AND EXPENSE OF WORK ........................... 33 
w30 USE OF WORK SITE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 
GC31 CJAU3nrP AND FINAL CLEANING OF WORK . . . . . . . . . . . . . . . . . . . . .  34 

CX.28 w m m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

~ 3 2  C Z ~ N G  AND REMEDIAL WORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 
Gc33 QUALITY CONTROL AN2 INSPECTION OF WORK . . . . . . . . . . . . . . . .  35 
G m  REIEC'TEDWORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 
GC35 DRAWINGS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 



DESIGN-BUILD COhiTRACT 

DE- 3 .PAGE 

GC36 NOTICB AND OTHER GENERAL PROVISIONS .................... 37 
SC”EDUL$ A - INSURANCE CONDITlONS ............................. 1 
SCHEDUJX B . CONTRACMR’S FORM OF PERFOaMANCE BOND ......... 1 . ZIENON’S FORM OF PERRNMANCE BOND ............... 2 
SCHEDUWI: C - COmCTOR’S M)RM OF LABOUR AND MATElRIALS 

PAYWLNT BOND.. ........................................... 1 - ZENON’S FORM OF CONTRACi‘ MAMTENALYCE BOND ..... 3 
SCHEDULE 61 - C O N ~ R ’ S  PROPOSAL ............................ 1 
SCHEDULE Et - PEXFORMAlUCE SPECIFICATIONS ....................... 1 
SCHEDULE P - CONSTRUCI’ION SCHEDITL;& ........................... 1 
SCHEDULE 4; - DETERMWAmON OF SUBSTANTLAI. COMPLETION AND 

COMPISTION ............................................... 3 
SCHEDULE ‘H - GENERAL DESCZlIPTION OF UPGRADE AND OTHER 

WEDULE: I . OWNER’S W O W  ..................................... I 
SCHEDULE J . PAYMENT SCHEDULE ................................. ’1 

/ _- ...................................................... 1 

i 



This A ~ I  eement dated far reference September 1, 3997 is 

L~ISTIUCT OF POWELL RIVER, 6910 Duncan Street, Powell 
River, B.C. V8A 1V4 

(‘ Owner”) 

En& MuRRA Y AND AsSoeLATES WC., a British Columbia company 
iicorporated under number 441605, and registered for GST purposes under 
n.umber 1376061ZRT, Suite 202. 780 Tolmie Avenue, Victoria, B.C. V8X 
3w4 

GIVEN THA’J ’: 

k Tbe Oaner wishes to have designed and constnrcted for i t  a wastewater treaunenc 
plant upgrade .o its existing municipal wastewater treatment plant known as the Westview 
Rant, 

B. 
to be created lor that project, 

The h ner bas caused certain performance requkements, descn’bed in this Contract 

C. 
for refereace J u l y  17, 1997, and the Contractor has complied with that document, and 

The OM ner aad the Contractor entered into a Memorandum of Understandhg datcd 

D. 
upgrade for tbz Owner in accordance with the terms and conditions of the Contract, 

The Contractor has agreed to design and construct the wastewater treatment plant 

THIS AGRE€.MENT is evidence that in consideration of the promises exchanged below, 
and in consideration of payment of $200 by the Owner to h e  Contractor (the receipt of 
which is  acknc wledged by the Contractor), the Owner and the Contractor agree with each 
other as fdov’s: 

GCl DEFINITlONS AND INTERPRETATION 

1.3 In the {:ontract, the followjng words and expressions have the following n?eanin@: 
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"Approval btter" means, collectkely, the August 27, 1997 letter to the 
Contractor from H.G. Maxwell, Assistant Ftegional Waste Mawger of the 
hIOE and the September 2,1997 letter to the Owner h r n  the Ministry of 
hfuniupal Affairs and Housing; 

"Authorized', "directed', "required, "requested", "approved", "ordered", 
"sanctioned" and "satisfactoxy" mean, unless some other meaning is expressly 
given in the Contract, respectively authorized, directed, required, requested, 
approPed, ordered or sanctioned by, or satisfactory to, tbe Owneis 
Representative; 

"I2ompletion" means completion of the Work in accordance with all Drawings 
a d  Specifications and so that it mets all Performance Specifications, as 
d e t c d e d  in accordance with Schedule G; 

"Completion Date" mans the date of Completion, as determined in 
amdance with the Contract Documents; 

"Consuu&n Schedule" rneans the construction schedule set out in Schedule 
p 

"Contractw means the contract between the Owner and the Contractor, for the 
cksign and coumctioa of the frojut, comprised of the Contract Documents; 

"Contract Documents* meads the Contractor's Propod, 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 Contracror shall reach 
Completion and which is set out in GC2.1; 

"Contractor's Consu2tant" means any architectural or engineering firm or 
person, inc1ub.q any Professional Engineer, engaged by the Conrractor to 
prepare the i>rawingS and Specifications or to otherwise consult to the 
IZonnactor on the Project; 

'%ontractor'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 Representa~vc" means the representative of the Contractor 
designated under tbe Contract; 
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"1)ay" means a calendar day; 

"Ikfault" means, in respect of the Contractor, if rhe Contractor: 

(0 
(i i) 

(i ii) 

V) 

t.0 

($i) 

(vii) 

(viii) 

I ix) 

neglects to prosecute the Work in acmrdance with tbe Design; 

iS adjudged bankrupt, makes a general assignment for the benefit of 
creditors, or if a receiver is appoiated on account of its insolvency; 

refuses or fails to supply sufscient properly skilled workers or proper 
material after 7 Days' written notice from the Owner; 

fails to makc prompt payment In accordance with GC 15 when 
properly due to its Subcontractors, suppliers or workers; 

bas delivered a statutory declaration in support of application for a 
progress payment under tbe Contract tha~ &e Owner's Representative, 
acting reasonably, determines was materially false or was materially 
inaccurate; 

breaches aqv Standards; 

breaches the provisions of the Contract, including by failing to adhere 
to the Comtruction ScheduIe or by €ding to cansmt  any of the Work 
in accordance with the Contract IDoCwnents; 

has made an assignment of the Contract wittrout the required consent 
of the Owner: or 

abandons the Work other than as a result of suspemion of fie Work 
under GC 11 ; 

* Design" means the design €or the Upgrade, aud ail Work cornpiised in it, that 
is set outin the Drawings and Specifications; 

'Drawings" m e w  all construction drawiugs for tbe Project that are prepared 
ly or for the Contractor as provided in the General Conditions; 

' GCs" and '*General Conditions" each mean the General C o d  tions, whicb are 
comprised in this document; 

'CST means the goods and services tax under the &&e Ti Acr (Canada); 
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"ltswance Conditions" means the Contract conditions sct out in schedule A; 

"Iaws" means the common law and my and all kws, statutes, enactments, 
daws, regulations, mte, orders, directives, policies, permits, licences, codes 

aid rulings of my government, and any minkdry, agency, board, commission 
0.1 tribunal of any government, inclrtdiag the Wme Managem& Act, the 
P:rtnit, and the Approval Letter, but excluding the land use bylaws of the 
C wnez 

'Mol? means the British Columbia Ministry of Environment, Lands and 
P.iWkS; 

"Idonth" meaos a calendar month; 

"flther Contractor" means any person employed by or having a separate 
c mtract directly or indirectly with the Owner for work related to the Upgrade 
ather than the Work; 

"~hvner" means the District of Powell River; 

"lhvaer's Representative" means the representative of the Owner designated 
under the Coarrttct; 

" h e r ' s  Work" means the work to be performed and completed by the 
( h e r  that is described in Schedule I: 

" Payment Schedule" m e a  the schedule for Monthly progress payments to the 
(!ontractor set out in Schedule J; 

'Performance Specifications" means the requirements for performance of the 
Westwiew Facility after Completion of the Upgrade, all as set out in Schedule 
1 z; 
'Permit" rneans the permit issued by the MOE to the Owner under the Wmfe 
Ihanqpnmt Act under number PEroo073, as mended; 

' Professional Engineer" maas a professional engineer registered and in good 
itanding under the ProfRssional Eilginem & G e o s c k ~ s  Acr (British 
I hiumbia); 

'fiojtct" mtars the project to design aad construct the Upgrade on the Work 
Site to Completion in accordme with the Performance Specifications and 
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"Clualiry Control plan" meam the quality control plan of the Contractor under 
G 03.1; 

"Ltpecihcations" means any construction specifications that arc prepared for 
tl e Project by or for the Contractor, 

"htandarcW means any and all Laws, professional standards and specifications 
(including American Waterworks Association and Caaadan Standards 
A sso&tion standards) applicable to the Work or to work such as the Project, 
ai they are in for= from time to time or in the latest m a t  version thereof, 
ai  the case may be; 

'7 iubcontracror" means Zenon and any other person having a contract with the 
C'ontnrctor to perform a part or parts of rht Work or to supply products 
worked to a specific design according to the Contract Documents, but does 
not indude om who only supplies products not so worked; 

7 3ubswtial Completion" means substantial completion as determined in 
ticcordancc with the Buikier's Lien Aa by the o w n c i s  ReprcEientative in 
ecoordance with these m; 
"Upgrade" means the upgrade to the Westview Facility that is to be designed 
ty  the Contractor M meet the Performance Specifications and that is to bt 
constructed by the Contractor to Completion in accordance with the Contract 
llomments, as generally described in the Proposal and in Schedule H; 

' ' W m v k w  Faciliv means the wastewater treatment plant owned and 
operated by the Owner on tbt Work Site on the reference date set out OR 
IQgt? 1 Of tbis documeat; 

'Work" means: 

I i) the performance of all design and construction, and all other services 
and acts (inchdhg the training by the Contractor of the Owner's 
employees, and provision by the Contractor of the operation and 
maintenance manual, described in Schedule HJ, 
the supply and creation of all personal property, and 

(iii) anything else nmss8fy, 

.ls set out in the Contract Documents, to design and wnstruct the Upgrade 
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tc Completion SO that it meets dl Performance Specifications, but excludes, 
fcr clarity, the Owner's Works; 

(an) "IVork Site" means, collectively, the parcels of land in the District of Powell 
River on whicb the Wesrview Facility is located, those parcels of land being 
le sally described as follows: 

(i) Lots 3 through 5, Blocks 6 and 7, District Lot 5307, Pian 6825; 

(ii) Lot 8, Except Part In Plan 6824, District Lot 5307, Pian 5097; 

(5) Lot 1, Block 9, District u t  5307, Plan 7075; 

( .v)  Lot E, District Jht 5914; and 

( . I )  Foreshore Lease 236145; and 

(ao) "&mne meam Zewn Environmental Inc. 

12 I n t h e C h ~ m :  

rzference to the singuiar includes a reference M the plural, and vice versa, 
~nless the context requires otherwise; 

i there a word or expression is defined, other parts of speecb and grammatical 
f o m s  of the same word or expression have corresponding meaninp; 

ieference to a particular numbered 5ection OT ani&, or to a particu\ar 
I ettered Schedule, is a reference to the correspondingly numbered or lettered 
idcle,  section or Schedule of this document; 

;.utide and =&on beadings have been inserted for ease of reference only and 
are not to be used in interpreting this Contract. 

-he word "eaactment" has the meaning given to it in the Interpreration An 
?3ritish Columbia) on the reference date of this Contract; 

:eference to any enactment is a reference to that enadmeat as consolidsrtcd, 
8-evised, amended, re-enact& or replaced, unless orhewise expressly provided; 

reference to a "party" or the "parties" is a reference io  a party, or xhz pmies, 
:o this Contract and their respective successors, assigns, trustees, 
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amWstrators and receivers; 

~ i e r e  a party, the Owner's Representative or the Conuactor's Representative 
is entitled or required to make a decision. exercise discretion, give approval, 
give consent, give instructions, give directions, or 10 aa in any other way in 
tespect of the Contract, that person must do so acting reaSoaably, unless tbe 
Cmract expressly provides that person may do so in its "sole discretian", in 
which cas13 that person is entitled to act in its absolute, unfettered and 
umwiewable discsetion and is under no obligation to act reasonably; and 

where a party is required to do anything, that party must act promptly unless 
t l . ~  t h e  within which that party must act i s  expressly provided in the 
Contract, including by reference to a specific period or by requiring that party 
tir act "immediately", 

1.3 The Coi ttract Documents are complementary, and what is required by any one shall 
be as binding is if required by all. If there is any conilia or imnshtency between the 
Contractor's Roposal and the Contract, the prdsiam of the Contract preva.3 to the extent 
of the conflict t x  inconsistency. If there is any conflict or inconsistency witbin the Contract 
h m e n t s ,  then the order of priority of documents from highest to lawest, shall be the 
General Conditions, the SpeCitications, tbe Drawings and the Contrsctor's Proposal, witb 

~ - Z H o a u u e n t  of higher priority prevailling over any document of lower priority to the extent 
of the coIlflia inconsiste~cy. For the purposes of this section, the Connact is defined to 
include all of the C o ~ t r a ~  Documents except the Contractor's Proposal. 

1.4 The intention of the Conuact Documents i s  to provide for all desip, Iabour, 
products, persinal property, msuerid, equipment and senices R C X ~ S S ~ ~ I Y  to design and 
construct tbe Project to Completion in accordance witb tbe Performance Specifications. 

15 
are used in tht: Contract Documents in accordance with the recognized meanings. 

Words :lad expressions which have genedly recognized technical 01 trade meanings 

6122 CONS1'RUCTION OF PROJECT 

2.1 The Cantractor shall execute the Convact by executing this document and delivering 
it  to tho Ownt: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 consmetion at 
the Work Site within 42 Days after the Owner has executed and delivered this document 
to the Contrazor. The Contractor shall commence the Work within 5 Days after the 
Ch-mactor delivers this executed document to the Owner, and shall thereafter diligently 
Perfom the jVork in accordance with the Contract Documents so that the Project has 
reached Cornliletion on or before the Completion Date, which is the date that is rbe last 
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Day of the tentl, fuU Month after the Month in which the Contractor delivers this executed 
document to the Owner, provided that, subject to G O ,  the Completion Date shall not be 
later than Septanber 30, 1998, The Contractor shall, in accordance With the Contract 
m e n t s ,  perbrm and provide dl labour, services and other acts, and provide all personal 
property, construction equipment and machinery, required for performance of the Work to 
Completionin zccordance with the Contract Documents. The Contractor also shall perform 
the Work in accordance with al l  Laws. 

2.2 
are those set art  in the Contract Documents. 

The Coztractor and the Owner agree that tbe terms and conditions of the Contract 

2.3 Subject to any adjustment under GC16 or GC17, the Owner agrees to pay the 
Contract Price af $5,218,263.00 in Canadian dollars, exclusive of GST, whkch shall be paid 
by the Owner $3 the Contractor, but inclusive of all other applicable taxes (hcludiug Social 
seMces tax uider the Smhl Services Tm: Ad), to the Contractor for satisfactory 
performance ol the Work to Completion, for satisfactory performance of all aspects of the 
Contractor's A-oposal, and for satisfactory perfarmancz of all of tbe Cbntractor's other 
obhgah'ons under the Contract. The Contrirctm acknowledges, and agrees, that it bas 
already received from the Owaer a payment of $27,745.47 (plus $1,942.18 for GST) for 
engineering panions of the Work performed by the Contractor before executioa of this 
document, on wcount of, and as part of the Contract Price, and the Cantractor and the 

m r  further agree that the Owner, concurrent With erecution and debvery of this 
document by tfc e Contractor to the Owne1, s h d  pay the Contractor for engineering portions 
of the Work gcrformed by the Contractor before exeation of this document a further 
W,678.13 (plus $28,467.47 for GST) on account of, and as pan of, the Contract Price- For 
clarity, the OW:m and rhe Contractor acbmwledge and agree ?hat any items of Work shown 
in &bdule H -marked With an asterisk have been chosen by the Owner as aptions that shall 
be performed :is part of the Work, but &at the Contract Price does not inchde the prices 
for such optiors, which prices are shown in Schedule H and shall be added to the Contract 
Price. 

2 4  
General Cond .tiom. 

The Omer must pay the Contract Price to the Contractor as pravided in these 

2.5 The &mer grants to the Contractor it licence M enter and be upon the Work Site 
until completion, to: 

(a) cmstmct the Project on it in accordance with the Contract I)ocuments; and 

(b) 1l0 anything else 03 or to the Work Site which is necessary for performance 
13 the Work, 
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The intent of tt3 section is M e w e  that the antractor has the right to do anything on 
and to the Wor c Site which is necessary for design and construction of the Project. 

2.6 In exercising its rights under GC2.5, and in performing the Work, the Contractor 
shall not do, or permit auything to be done (including by any Subcontractor), on tbe Work 
Site (iociuding the Westview Facility) rbar damages the Westdew Facility, except as 
contemplated b I the DeSign. If the Contractor or any Subcontractor darnages the Westview 
Facility, the Cmtractor shall immediately repair the damage, at the expense of the 
Contractor. It exercising its rights under GC2.5, and in performing the Work, the 
Contractor shall comply with all MOE requirements with respect to the operation of the 
Westview Facil.ty, as set out in all applicable Laws and as negotiated Wiih MOE from time 
to time. 

2.7 The Coritractor covenants with, and represents and wanants to, the Owner that: 

the Contractor has the power and capacity to enter hta the Contract and to 
clrnply with every term and condition of the Contract; 

all necessary proceedings have been taken to authorize the conffactor to 
eater into the Contract and to execute and deliver rbis Contract; 

t ie Contract has been properly executed by the Conmaor and is enforceable 
2gaiaSt the Contractor in accordance Witb its terms; 

tie Contractor has filed aU tax, corporate infomti04 and other returns 
required to be filed by all Laws, has comp;lied with all workers’ campeasahon 
l@kitio~ and other similar legislation to which it is subject, and has paid all 
taxes, fees, and assessments due by the Cont~tractor under those laws as of the 
reference date of the Contract; 

1 he Contractor hulds all permits, licences, comcnw, and authorities issued by 
;ny 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 punctualb, as they become due, A1 amounts, cxpenses, 
ivages, salaries, taxa, rates, fees and assessments required to be paid by it on 
;my of its undertakings; 

*he Contractor has investigated and satisfied itself of every condition &ecting 
.he Work, including the labour and materials to be provided, the Pennit, and 
’he Performance Specifications, but exchdhg the Work Site conditions; 
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(h) tbe Contractor’s investigation described in GC2.7(g) has been based on its 
oim examination, knowledge, information and j u d p n t  and upon the 
idormation given by the Owner to the Contractor as descn’bed in Schedule 
H; 

(i) d e  Contractor accepts the risks assigned witbin the Conuact to the 
Contractor; 

(j) tl:e Contractor acknowledges that it has the responsibility for inforlning itself 
a’ all aspects of the Project and all information aecessary to perform the 
Work; and 

(a) die Contractor is registered for the purposes of the goods md services tax 
under &e &&e Tm Act (Canada) under the number set out on page 1 of this 
d xurnent. 

2.8 The Owner covemnts with, and represents and wanants to, the antractor that: 

(a) tie Owner has tbe power and capacity to enter hto the Contract and to 
canply with every term and condition of the Contract; 

(b) al l  necessary proceedings have been taken to authorize the Owner to eater 
iito the Contract and to execute and deliver this Contract; 

(e) the COntraCt bas been properly executed by the Owner arld i s  enforceable 
ggainst the Owner in accordance with its terms; 

(d) the Owner possesses, or shall promptly ob* all temporary or permanent 
casements, statutory rights of way, and other access, necessary for the 
(:ontractor to perform the Work 

(e) the Work Site is zoned under applicable land use byhws of the Owner to 
p e d t  the existing use of the Work Site for the Westview Facility and to 
l~ermit completion and operation of the Upgrade; 

( f )  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 
lvith the Contract Documents; 

(g) he Owner shall promptly pay all Other Contractors and contractually cause 
.111 Other Contractors M be. subjm to ihe supervision and direction of the 
-3ntractor to the extent reasonably necessary for the Contractor to Complete 
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the Work; and 

(h) the entering into the Contract by the h e r  does not violate the terms of any 
olher contract to which the Owner is a party. 

2.9 The OWIN and the Contractor agree to use reasonable efforts to negotiate and enter 
into an operaticm and maintenance agreement between the Owner and tbe Contractor for 
operation and maintenance services for the Westview Facility (including the Upgrade) to 
bc provided b, the Contractor (or an m a t e ,  as defined in the Company Act, of the 
Contractor) as .3eeneraUy desm'bed in the Contractor's Propod and in Schedule H. 

2.10 For clatity, as part of the Work, the Contractor shaU provide to the m e r  and 
employees of tbe Owner the training in operation of the Westview Facility after Completion 
of the Work as is described in Schedule H and ShaU prepare and provide to the Ounrer a 
complete operrition and maintenance manuat for the Upgrade, as generally descriied in 
Schedule H. 

GC3 IUSK BEGARDING SUlSSURFACE C0NI)ITIDNS AT WORK SITE 

~~ 3.1 
to the Contracar information in the possession of the Owner as to subsurface conditions 
at the Work Sit e, with that informatioa being as generally descxihed in Schedule H and they 
also aclraawleclge and agree that, although the Contractor bas undertaken preliminary 
hvestigauons :a to subsurface conditions at the Work Site, the Contract Price, Contract 
Time and Comtruction Schedule are all conditional upon the assumption that the Work Site 
is comprised oil uniform structural fiU suited to the Work and that any variation Eiorn that 
assumption en itles the Contractor to a change in the work under GC16. 

The Colttractor and the Owner ackacrwledge and agree that the Owner has provided ~~~ 

4.1 Promptly after its cxecutian of the Contract, and in any case not more than five Days 
theredter, the Owner shall give written notice to the Contractor designating the Owner's 
Representativi: for the purposes of the Contract. 

4 2  Promptly after its execution of the Cootract, and in any case not more than five Days 
thereafter, the Contractor shall give written notice to the Owner designating the Contractor's 
Representatiw: for the purposes of the Contract. 

43 
the new repreientative, effective on the date notice is given. 

4.4 

A p a q  m y  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 interpretation 

Dirtrict of Powell Riwr 09-12-1997/~b 
LYA No. 1331 W a i t v ~ w  Phot Upgrade I)Eaign-8uild C;ntna 



16246993L44; 09;l’ 7 3:1OPM;& $! 15;Pdge 17/85 

12 

of the Contract performance of the Contract, or any alleged breach of the Contract, any 
d e t e h t i o n  c f  default under the Contract, and any inability by the parties to agree on a 
matter in respe.x of whicb the Contract calls for their agreement: 

if there i s  any such dispute, either party may give written notice of the dispute 
tc the otber party and the Contranois Representative and the Owner’s 
Representative shall meet within three Days after tbe notice of dispute is 
gven and shall attempt in good faith, and using reasonable efforts, to resolve 
tlln matter equitably to the satisfaction of both parties; 

if the pardes’ representatives cannot resolve the dispute within 5 Days after 
tliey first meet, it shall be referred €or arbitration by the single arbitrator 
a?pdnted and acting d e r  the Commercial ..lrbi?.r&rn Act, in accordance 
uith this GC, md the arbitrator shall issue a final decision regarding the 
dispute within 10 Days after his or her appointment, subject to extension of 
tliat time by agccmeat of the parties; 

fie parties shall, within 15 Days after execuLion of this document by the last 
 arty to do so, appoint an arbitrator, and one alternative arbitrator, for the 
jurposes of this Gc; 

t le arbitrator to whom any dispute is referred under this GC is entitled to, by 
I otice given to the parties, amend the rules set out under the Commmial 
A%itmtion Act with respect to arbitrations, including by abridgmg the times 
 et out therein h order to meet the time requirements of this GG and 

the arbitrator to wborn a dispute is reTerrtd under this GC is entitled to make 
;n order as to payment of legal fees and disbursements. 

GC5 D U I G  Y mPARATION 

5.1 The Obmer acknowledges and agrees that the Contractor has delivered to the 
h e r ’ s  Repr.ssentative three sets ofthe preliminary drawings and specifications far the 
Upgrade prepxed by or for the Contractor, in accordance with this GC and that the Owner 
has reviewed ihem 

5.2 The Chwr‘S Representative shall, within 30 Days after the date of execution of this 
document by the k e r ,  deliver notice to the Conuactor of any comments which the 
h e r ’ s  Representative rnay have on the submittal. ”he Contractor shall consider any 
CO-nts of ihe Owner’s Representative and shall revise the submittal as the Conuactor 
considers nec3:ssary in order M ensure that the Work conforms with the Performance 
SWdfications NotwitbstaxZng the rest of thk (%, the Contractor shall revise the 
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prelimhry drsvings and specifications delivered to the Owner under this GC in order to 
implement any changes reqwred by the Owner’s Representative, notice of which shall be 
given by the Ovner‘s Representative to the Contractor Witbin 30 Days after the date of 
execution of r h i l  document by the Owner, With respect to the form, character, design, details 
of finish and atenor cladding, and other design matters, regarding any building or other 
structure ampiised in the Upgrade. The Owaer and the Contractor agree that the farm 
and character, r d  appearance, of new buildings and structures comprlsed in the Upgrade 
shall generally-conform with the appearance thereof shorn in Schedule H. ’he Owner 
agrees that if tke costs to the Contractor of performing the Work demied in tbis GC are, 
by virtue of any changes required by the Owneis Representative regarding design, increased 
from the costs mmprised in the Contract Price on the reference date of this document on 
page 1, the fhmr shall issue a written order for change in the Work in accordance with 
GC16. 

5.3 If the Cboatractor revises she submittal under this section, it shall complete the 
revision within 10 days after the Owner’s Representative provided comments on the 
submitral Upon their revision, the revised drawings and specifdons sball be the 
Drawings and lipecificatioas for the Work. 

5.4 The Coiioact.or shall ~~ 

(a) cause all portions and aspea of preliminary drawings and specifications, and 
c f the Drawings and Specifications, to be prepared under the direction of, and 
t 3 be sealed under the professional seal of, a ProfessiOd Engineer; and 

(b) cause a Professional Engineer to cenify to the Owner, under his or her 
Ilrofeasiod seal, that: 

(i) the Drawings and Specifications iin@enzent the Performance 
Specifications and otherwise conform to them; 

lii) the Drawings and Specifications implement the Contractor’s Proposal 
and otbenvise conform u) them; 

i f i )  the Drawings and Specifications have been prepared in accordance 
with, and cornply with, all Standards; and 

I&) the Work has been Completed in accordaxe with the Drawings and 
Specifications. 

5.5 The CunMzcfor shall not construct any part of the Work that is not based on the 
and Spedfications and tha: does not mect tbe Performance Specifications. 
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5.6 The Contractor shall make, or cause the Contractor's Representative to make, any 
revisions or changes to the Drawings or Specifications as are necessary from time M time 
due to cbanges to the Work, and, for clarity, the Contractor shall comply with GC5.1 wirh 
respect to any zuch revisions or changes. 

5.7 The Con tractor shall not commence any Work at tbe Work Site unless the Contractor 
has delivered a copy of the Drawings and Specifications to the MOE before commencing 
any such Work 

5.8 Nothing in this GC, or otherwise in OT under the Contract, makes the Owner's 
Representanve or the Owner responsible for the Design of the Upgrade, induding with 
respect to conpliance of the Drawings and Specifications with the Performance 
Specifications ind all Standards, and the Contractor sm aotwitbstanding any act of the 
Owner or Ownl:r's Representatbe under the Contract, remain solely Uable and responsible 
for compliance of the Drawings and Specikations With the Performance Specifications and 
all Standards. 

GC6 IH)CLME"s ON THE SITE 

6.1 The Coatnrctor shall keep one copy of all current Drawings and Specificarions, 
Contract Docuaents, and all shop drawings, at the Work Site, in good order and cvailable 
to the Owner's Representative. 

7.1 The Ccatractor agrees that the Owner is hereby granted a.n unconditional and 
inevocable perpetual licence to use, in whole or in part, for the purposes onty of the 
Westview FaCi,ity, all matters contained in or set out in t h e  Contractois Proposal, and all 
Drawings and ! ipecifications and all models fumishcd by the Contractor, and the Contractor 
and the Owner agree that the licence granted by this GC comprises only the copyright, 
industrial des ip ,  trademark and all other intellectual property of the Contractor therein, 
and, for claritr, the Owner ackrwkdges the intellectual property rights of Zenon with 
respea to such components of the Work as have been supplied by Zenon. 

GCB CONTILOL AND SUPERVISION OF THE WORK 

8.1 T h e  CC ntramr shall have complete control 08 and be solely respomWe for, the 
Work and shal effectively direct and supervise the Work using its best skiU and attention 
and in aczorc,mce with generally accepted construction management and supervision 
practices in Ehitish Columbia. The Contractor shall be solely liable and responsible for all 
design and dl construction means, methods, techniques. sequences and procedures with 
respect to the Work, and for coordinating all parts of the Work under the Conrract and for 

. _ - _ . _ - .  -. 
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coordioating tht: Work with work of Subcontractors and of Other Conuactors, 

8.2 The Contractor shall have the sole responsibility for the design, erection, operation, 
maintenance a d  removal of temporaty structural and other temporary facilities and the 
design and execution of eoutruction methods required in their us, The Contractor shall 
engage and pay for a registered Professional Engineer, skilled in the appropriate dibciplinc, 
to perform these functions where required by Law, and in all cases where such temporary 
facilities and their method of constructbn are of such 8 nature that a Professional 
Engineer‘s skill i s  required to produce safe and satisfactory results. 

83  
at the Work Si*;e at all times during the progress of the Work. 

me Cor:tractor shdl employ a competent superintendent, and necessary &stants, 

8.4 
except for gootl reason and only then after consultation with the Owner. 

The superintendent sball be satisfactoly to tbe m e r  and shall not be changed 

8.5 The eOr ltractor’s superinwndent shall represent the Contractor at the Work Site and 
directions give11 to hem by the Owner‘s Representative or the Ownet shall be deemed to 
have been give:.) to the Contractor, provided that the Owner‘s Represenmtive shall wherever 
possible give sirch directions throupJI the Contractor‘s Representative directly. 

8.6 The Cantractor shall at all times maintain good arder and discipline among its 
employees engaged on ttte Work and shall not employ on the Work any unfit person n o r  
anyone not skiJed in the task assigned tn him or her. 

G 8  PROSECUTION OF THE WORK AM) DELAYS 

9.1 If the Contractor is delayed in the performaace of the Work by any act or neglect of 
the Owner or .my party for whom the Owner is in law respomile, the Contract Time aad 
the Constructim Schedule shall be extended for such reasonable time as may be agreed by 
the Owner and the Contractor, acting reasonably, and the Contractor shall be reimbursed 
for any costs cirectly incuned by it as the result of such delay, determined in accordance 
with Wl8. 

9.2 If the (lootractor is delayed in the performance of the Work by an order issued by 
coqn or jrublic authority having jurisdiction, and providing that such order WBS not 

issued as the result of any act or fault of the Convactor or of aayone employed by it, the 
Contract Time shaU be extended for such reasonable time is the Owner and the Coonactor 
may agree, acing reasonably, that tbe Work was delayed. 

9 3  If thc czontractor is delayed in the performance of the Work by labour didputes, 
strikes, picket, lock-outs (including lock-outs decreed of recommended for its members by 
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a recognized contractors’ association of which the Contractor is a member), fire, unusual 
delay by comma a carriers, unavoidable casudtis, inclement weather or, without limit to any 
of the foregohi, by any cause of any kind whatsoever beyond the Contractor‘s reasonable 
control, then th : Contract Time ad the Consdm Schedule shall be extended for such 
reasonable t i m e  as may be agreed by the Owner and the Contractor, acting reasonably, but 
in no case shal. the extension of time be less thau the time lost as a result of the event 
causing the dehy, unless a shorter wstensbn of time is agreed to by the Contractor- 

9.4 No enel sion shall be made for deXay under th is  GC unless written notice is given to 
the Owner w i t l h  7 Rays of its commenwment, but in the case of a continuing cause of 
delay only m e  aotice is necessary. 

9.5 
best efforts to :‘emve the cause of the delay as promptly as is practicable. 

La the cise of any delay w d t r  GC92 or GC9.3, the Contractor shaU use teasonable 

GClO TAKIN(; WORK OUT OF THE C 0 ~ ~ C T O ~ ’ S  HANDS 

10.1 IT the Cwer determines that the Conuamor i s  in Default, or that a Default has 
occurred with 1 espect to the Contractor, the Owner may give notice of the Defhlt to the 
Contractor the Contractor shall correct the 3 k h . k  within 7 Days &r receiving the 
notice or withiit 7 Days &r any arbitration determination regarding a matter described in 
GC. Ll(n)(i), I’iii), (v), (vi) or (vii). 

10.2 If the awrection of tke Dcfadt cannot reasonably be completed when required by 
GC10.1, the (:ontractor shall be considered to be in compliaace with the Owner’s 
instructions if t: 

(a) corn.u~nces correction of the default within the 7 Days; 

(b) Ilrovides the Owner with a schedule for correction of tbe default as promptly 
;s is practicable, and in any case Witbin the Contract Tine, that is reasonably 
i : ~ p t a b l e  to the h e f s  Representative; and 

(c) t~mpletes the correction in accordance with the m p t e d  schedule. 

10.3 If the Contractor f i l a  to comply with GC10.1 and GC10.2, the Owner may, without 
prejudice to wiy 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 Despitc- GC10.6, where thc Work or any portion tbtteof has been taken out of the 
Contractor’s 1.ands under GC103 and the portion is subsequently completed by a surety 
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under a bond pi*Ovided by the Contractor under the Contract, or by the Owner, the Owner 
shaU detemhe the amount, i f  any, due and payable but not p ~ d  at the time of taking the 
Work out of thc Contractofs hands that is not reasonably necessary to bold the Owner 
barmless &om ;rll loss and damage suffered by the Owner by reason of the default of the 
Contractor and by reason of mn-completion of the Work by the Contractor, and the Owner 
sball. if IZO fimrcial prejudice to the Owner will resalt, pay that amount to the Contractor. 

105 Exercise by the Owner of its rights under GC103 does not relieve or discharge the 
Contractor €fora any obligations under the contraa or imposed upon it by any Standads, 
except the 0blij;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 

the Owner is entitled to take possession of the Work Site, and all material 
and equipment of the Contractor, and Work, and to utilize the Contractcsfs 
cmsmction equipment at &e Work Site (subject u, the rights of third 
parties), and to Complete the Work by whatever method it may deem 
e tcpcdienr; 

t le Owner i s  entitled to withhold any further psyments to the Contractor until 
t i e  Work is Completed, other than amounts then h e  to the Contractor; and 

rpon completion of the Work the Owner; 

(i) is entitled to charge the Contract0.r the amount by which the full cost 
of Completing the Work, as cenified by the Owner's Represcn!athe 
(inclubing compensation IO tbc Owner's Representative for services 
and a reasonable allowance as detedntd  by the h e r ' s  
Representative to cover the cost of any con&ons required by GC34, 
exceeds the unpaid balance of the Contract Price; or 

1 ii) shall, subject to the rest of this GC, if the mt of Completing the Work 
is ks than the unpaid balance of the Contract Price, pay the 
Contractor the difference, Iess a reasonable amount for fuifilment of 
the Contractor's warranty obligations under the Contract, a 
determined by the Owner, itcting reasonably; 

s entitled to compensation by the Conuador equal to lass and damage 
wffered by the Owner by reason of tbe Default of the Conaactor and by 
*eeac;on of non-completion of the Work by the Contractor; and 

rhaU return to the Contractor dl of the Contractor's construction machinery 
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arid equipment, and all excess materials, upon Completion, in good condition 
(rzasonable wear and tear excepted). 

10.7 The Coctractor may, after giving 5 Days’ written notice to the Owner, suspaad the 
Work or terminate tbe Contract, without pre]udiCt to any other right or remedy it m y  have, 
if the Owner €ah  to pay the Contractor in accordance with the Contract or in accordance 
with any arbitmion award under the Contract. 

10.8 
be paid: 

If the Contractor terminates the Contract under GC10, the Contractor is entftled to 

(a) inaccordance With the terms of the Contract, for dl Work properly perfonncd 
and for all of the Contractor‘s obligatioas under subcontracts which it was 
upable to cancel, less arty progress payments made by the Owner prior to 
trxmination; and 

(b) a15 costs reasonably incurred by the Contractor 8s a r d t  of the termhation, 
d etermiaed in accordance with GCl8, plus compensation for damages suffered 
hy the Contractor as a direct result of the Ownerati breach, including for loss 
CS profit (subject to naitigation). 

~- 

lf19 hhvkbstanding the rest of the Contract, 8 Default conskiting of f a k e  by the 
Contractor to rlelher the bonds as and when required by these GCs shaU not be arbitrated 
and, if notice is given by the Owner to the Contractor under GC10.1 in respea of such a 
Default, the test of this GC applies. 

GCll  SUSPEYSION OF WORK 

13.1 ”he &:Der may, in an emergency, where the safety or life of others is in jeapiidy 
or where the performance of the Work by the Contractor causes, or threatens to cause, ihe 
Westview Facility to violate any Laws, by notice to the Contractor, do either or both of the 
following: 

(a) fuspend the Work, effective in the manner and at the time specrfied in the 
iiotiOe, whenever in its opinion such suspension may be necessary to ensure 
the safety or life of others, or of the Work or neigbbouring property, or if 
perfomance of the Work by the: Contractor c a w ,  or threatens to cause, the 
’Westview Facility to violate any Laws, not including the land we bylaws of the 
Owner, to ensure that the Westview Facility does not violate any Laws; or 

(b) :n&c changes i0 the Work, and order, zisc6s and award the cOSt of such work, 
*ma to the Contract or otherwise, as may in its opinion be necessary. 

______. .--.. ...--.- 
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112 The Owtm shall, within 2 Days after a change under GCll.l(b), confirm in vMiring 
any change instiuctions and if a cbange in the Work has been or is performed by order of 
the Owner, the Owner shall pay the Conttactor the value of such work, determined under 
these ms. 
11.3 The Co~~tractor upon receiving notice of suspension from the Owner shall 
immediately suipend all operations except those which, in the Contrtztor's reasonable 
opinion, are necessary for the safety of personnel or for the axre and preservation of the 
Work, or any pmonal property, or for the care and preservation of the Westview Facility 
or comp\iance *with any Laws. Subject to any directions in the notice of suspension, the 
Contractor shall disconhue ordering equipment and materials, shall not enter into any 
further subcontacts (except such subcontracts as are necessary for the safety of personae1 
or for the care and preservation of the Work), and shall make every reasoaable effort to 
suspend or cawel existing subcontracts and orden on the best terms available. 

11.4 During the period of suspension the Contractor shall not remove from the Work Site 
any of the Woik, or any equipment or material, without ihe prior written conscnt of the 
Owner's Repre ientativc. 

11.5 If the period of suspension is 30 Days or less, &e Contractor, upon the expiration of 
~ +he period of slspension, shall resume the performance of the Work and shall be paid €or 

alJ costs reasorably incurred by the Contractor in complyins Vlirh suspension, detedned 
in accordance with GC18. 

11.6 If after 31 Days from the date of notice of suspension of the Work the Owner aad 
the Contractor wee to continue with and Complete the Work, the Contractor shall tesume 
operations and complete the performance of the Work in accordance With any term and 
conditions agreed upon by the h e r  and the Contsactor that are necessary to remove or 
m*tigate 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 natice of sJspension, the Owner and the Contractor do not agree to 
continue with ~ n d  complete the Work, or they fail to agree on, or have arbitrated, the terms 
and conditio= upon which the Contractor is to r e m e  operations and complete the 
performance o:'the Work, the Contract shall be deemed to have been mminated. 

11.8 
Contractor. 

If the Conuacr is terminated pursuant M this GC, the Owner shall pay the 

(a) i!J accordance with the Contract Ihmnents ,  for all Work performed and for 
tlll of the ContTactor's obligations under wbcontracts which it was unable to 
cancel, or asked by tbe Owncr not to cancel, less any progress payrnenu made 
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b) the Owner prior to tednation; and 

@) dl corn reasonably incwred by the Contsactor in complying with the 
s1: spensio~ and termination order, determined in accordance witb GC18, less 
m y  costs already paid to the Contractor pursuant to W11.6, 

11.9 Tbe Cotdrawis obligations as to quality, correction and warranty of any Work 
performed c~ntnue in force after termination under this GC, except to the extent that such 
Work as has been perform by the Contractor M the date of tednadon iS altered at arry 
time by or on ‘EM of the Owner or by the effect on SU& Work of the suspension or 
termination of ,;he Contract under this GC. 

11.10 The Cor tractor, by giving written notice to the Owner, may suspend performaace of 
the Work or tex minate the Contract if the Work is stopped for a period in excess of 30 Days 
by an order of any court or public authority having jurisdiction, excluding the M e r ,  
through no act or fault of fhe Contractor or of anyone emplayed by it. 

GCU SEPARI,TE CONTRACTS WiTH OTHER CONTRACTORS 

12.1 The Ow ~ R I  reserves the right to enter into separate contcacts in connection with the 
~ Project with Qher Contractors provided that the Owner shaU first obtain the approval of 

tHe Contractor as to the subject matter and timing of such contraas and identity of any 
Other Con- on. 

12.2 n e  c0;itractor shall: 

(a) c>-ordinate the Wark with tbat of Other Cantractors and oonnect the Work 
91th their work and shall enswe that the Design enables that to be done 
vithout ciisruption to tbc Work or the work of Other Contractm; and 

(b) e r n e  that performance of the Work is canied out in accordance with the 
(lonstruction Schedule so that Other Contractors are not delayed in their 
7 York 

123 The Contractor shall promptly report to the Owner any apparent deficiencies in 
Other Contractors’ work which could affect the Work as soon 8s they come to the 
Contractor‘s aitention, axxi shall confirm such report io writing promptly. Failure by the 
Contractor to so report promptly shall invalidate any claims for delay by reason of the 
deficiencies of Other Coatractors’ work. 



"0 n 

a I. 
: I  
7 1  i 

'1 i 

'. 
! J  i 

21 

GCt3 ASSIGN.- &XI SziBCONTRAcTS 

39:lf 3:15PW;J&& it:i5;Page 26:65 

13.1 The Cortractar shall not assign the Contract or any portion of it without the prior 
wrttten consent of the Owner, which consent shaU not be unreasonably withheld. The 
Contractor agrlxs to employ only dose Subcoatractord proposed by it in writing and 
approved by thc Owner and only in relation to stad portions of tbc Work to be carried out 
by that Subconxactar. 

133 The Coc tractor shall preserve and protect the rights of the Owner under the Contract 
witb respect to any Work to be performed by a Submntraaor, so that the subcontracting 
d m  not prejui'ice the Owaer's Contract rights, and the Contractor shall be responsible to 
the Owner for the p e r f o ~ ~ ~ c e  of all its Subcontractors and shall require its Subcontractors 
to perform in Eccordance with the t e r n  and conditiom of the Contract. 

133 The CoiitractDr shall be as Wly respnsiile: to the Owner for acts and omissions of 
its Subcontractim and of persons directly or indirectly tmplqed by them as for the acts and 
omissions of pe BODS directly employed by the Contractor. The Contractor $ha& despite any 
partial or en&: assignment of the Contract by the Contramt pursuant to GC13.1, remain 
fully liable to %e Owner under the Contract unless the Owner has executed an express 
rei- of the ~h t rac to r  tberefrom, and then only to the extent af my such release. 

13-4 The c)Hner shall be as fully responsibk to the Contractor for acts and omissiozls of 
Other Contrac: ors and of persew diredy or indirectly employed by them as for the acts and 
omissions of p~:rsons dkctJy employed by the Owner. 

~ 

13.5 The Ovmx may, upon reasonable request by a Subcontractor and in the Owner's 
discretion, prcrvide to a Subcontractor information as to the percentage of the 
Subcontractor'.; work for which papeat has been made to the Contractor, arsd the Ownet 
Shal l  inform tie Contractor of any such request and of the information given to any 
Subeontractor. 

13.6 Norhirq; contained in tbe Conrran Documents shall create any contractual or other 
r&hnship bt tween any Subcontractor and the Owner or any Subcontractor employee and 
the Owner. 

14.1 T h e  Ccmtractor shall indemnify and bold M e s s  the Owner, its elected and 
appointed oEficials and its ernployees and agents, from and against aJl liability, c ~ m ,  
wes, loss< s, costs, actions, cau~es of action, suits, proceedings and expenses, including 
reamable legal fees and dkbwscments, arising out of or attributable M the performance 
of the. Work, l~rovided any such claim, damage, loss or expense is: 
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(a) attributable to bodily injury, sickness, disease or death, ox 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 Chumor or 
any Subcontractcar, or their employees, or anyone for wbose acts they may be 
rt spomible in law. 

142 The k i i e r  shall indemnify and save harmless ttre Contractor from and against all 
liability, claims dtimages, loses, costs, actions, auses of action, suits, proceedings and 
expenses, iaclul,Eng reasonable legal fees and disbursements, ahingwhich are caused by 
lack of., or a defect in, title or an alleged lack or defect in, title M the Work Sit8 or the lack 
of conformity, or alleged la& of conformity, of the Work Site, and the use of the Work Site, 
With the Ownei's zoning md'land use bylaws 

143 For the purposes of GCt4.1 and W14.2, 8s the case may be, the Owner and the 
Contractor shd 1 diligently and reasonably defend any claims, adorn, suits arid prmedings, 
and shall di!ige! itly and reasonab1y mitigate any liability. damages, losses, costs and expenses, 
in full consufta tion with the other party. 

GClS CONTRACTOR'S DlSCHARGE OF W I L m S  

15.1 The Contractor shaH discharge aU liabilities i.ncuned by it, including for labour, 
equipment, materids or services used or reasonably required for use, in the performance 
of the Contract, on the date upon which e& becomes due, except those which the 
antrzrctor has contested in good faith, in which case the Contractor shaU pay the disputed 
amount inlo ctrurt or otherwise secure the payment of the disputed mount. 

152 The Contractor Shall use its best efforts M cause every Subcontractor to discharge 
all liabilities bmrred by it, inchding for tabwr, mterials of =Mas used or reasonably 
required for use, in the perforsnane of the Submmct, on the date upon which each 
becomes due, zxcept those which the Subcontractor has contested ii good faith, in which 
case the Subcmtractor shall pay the disputed mount into court or otherwise Secure the 
payment of thc disputed amount. 

153 Workers employed by the Contractor shall be paid in full at intervdls not less 
frequently thai required by law. Without limiting GO, at tbe request of the Owner, the 
Contractor shrll furnish the Owner with satisfactory evidence that the Contractor's liabilities 
relating to the Work, and shall use its best efforts to c a w  atl Subcontractors to establish 
&at liabilities of Subcontractors relating to tbcir Work, have been discharged, such 
satisfactory ehidence M be a statutoty declaration sworn by a knowledgeable o€ficer or 
senior managt:ment employee of the Contractor or Subcontractor, 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 Contractur to pro\dde to the Owner forthwith, and to use 
best efforts to 8:ause every Subcontractor to provide to the Owner forthwith, such other 
evidence 8s is silkfactory M the Owner with respect to discharge of such liabilities. 

GC16 CHANc'%S LY THE WORK 

16.1 The Chw ier, without invalidating tbc Contract, having comlted with the Contractor, 
my by notice trJ the Cantractor make changes to tbe smpe of the Work by altering, adding 
to, or dtductiql; from the Work, with the Contract Price, Cantract T i  and Construction 
Scbcdufc: being adjusted h amrdancc with W13. 

162 No & a g e  to the scope of the Work shall be made without a writtea 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, shaU be valid unless so ordered and valued 
or agreed to br valued as provided for in these GCs. 

163 Despite the rest of tbis GC, if subswface conditions at the Work Site differ from 
those contemplated by the Conuact, the Owner, having consulted with the Contractor, shall 
make a change to tbe scope of the Work under this (32. 

16.4 The Ouner agrees that it shatl not change tbe scope of the Work sucb that it iS 
-n-~ferhiUy rah ced from that set out in the contract Documents on the reference date of 
this document on page 1. 

- 

GC17 VALUG'llON AND CERTIFICATION OF CHANGES IN THE WORK 

17.1 
following met2 ods: 

The v a l ~ e  of any change in the Work shall be demnme * d by one or more of the 

(a) 1 y estimate and acceptance in a lump sm: or 

(b) ?iy unit prices agreed upon. 

172 When a change in the Work is made under GC16, the Contractor shall promptly, and 
in any case within 10 Days after the change ia the Work is proposed of required by the 
Owner, present to the Owner its claims for any change to the Conuact Price, tbe Contract 
Time or tbe Construction Schedule, or all of them, which arise from the change. 

17.3 In the me of changes in the Work to be paid for under GC17,1@), the form of 
presentation of costs and methods of measurement &all be agreed to by the Owner and the 
Contractor bclort proceeding with the change. The Cantractor s h a I I  keep accurate records 
of quantities or costs as agreed upon and hall present an account of the costs of the change 



in the Work, tcgether wiih vouchers where applicable, at least once each Month during 
performance of the change in the Work, which shall be paid by the Owner in accordance 
with the paper  t provisions of these GCs, and shall present a final account upon completion 
of the change i i t  the Work. 

17.4 If the nethods of valuation, measurement and value of my change cannot be 
promptly agreeii upon, and in any case dthin 5 Days after the proposed change, and tbe 
change Is requi!:ed by the Owner 10 be proceeded with, then tbe value of the change shall 
be determined by arbitration as set out in these G C s  and the change shall be performed 
promptly after :ach arbitration. 

175 
the Contractor shall act promptly and in accordance with the times set out in this GC. 

It iS hte xded in all matters b o b h g  changes in the Work that both the Owner and 

M I 8  DETEWVIINATION OF COST 

18.1 necessary for the purposes of the COnUact tQ 
determe the i ost of labour, equipment or material, the cost of such labour, equipment or 
material shall le the amount agreed upon by the Contractor and the Chvner from time to 
time Witbin a rt asomble time, ia any case within 30 Days, afrer the issue arises in any given 
instance. 

18.2 If the Cmuactor and the Owner cannot agree as M the cost of labour, equipment 
or material as mnternpiated in GClS1, the mst of labour, equipment or material for the 
purposes of thiae c'rcs sball be equal to the aggregate of: 

Sllbject to (32182 whenever it 

- 

(a) a I1 reasonable and proper amounts actually expended by or lcgally payable by 
t i e  Contractor in respect of the labour, equipment or material which faU 
within one of the classes of expenditures d e m i e d  in GC18.3, (being costs 
vrhich are directly attributable to the perfonrance of the Work and are not 
costs in respect of wbich the allowance h GC18.2(b) i s  made); and 

(b) i8% of the total of the expenditures of the Contractors that meet the test in 
(;C18.2(a), being a~ allowance for all other expenditures by the Contractor 
2nd for profit, and without limiting the generality of the foregoing, being also 
IR allowance for payment and chsrges related to overhead, head office 
t xpcnses and general administration COSIS of Contractor, ~ ~ h t d i n g  finance and 
interest charges to the due date. 

18.3 Classes of expenditure that are allowable for the purposes of GC18.2 are: 

(a) lrayments to Subcontractors that amply with GC18,2(a), but despite 
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GC18.2@) the percentage applied to such payments to Subcontractors shall, 
fcr the purposes of GCl8.2(b), be 10% arid not 38%; 

w sges, salaries and travelling expenses of employees of the Contractor while 
they are actuany and properly engaged on the Work, other than wages, 
sr:laries, bonuses, living and travelling expenses of personnel of the Contractor 
gmerally employed at the head office, or at a general office, of the Contractor 
udess such petsanncl are necessarily and properly engaged at tbe site of the 
Work; 

p3yments for materials necessary for and incorporated irt tbe Work or 
nscessary for and consumed in the performaax of the Work; 

piyments for equipment necessary for and incorporated in the Work; 

payments for tools, other than tools customarily provided by tradesmen, 
ascessary for and used in the performance of the Work; 

papeats for preparation, inspection, delivery, installation and removal of 
p k t  and materials necessary for the perfofmance of the Work; 

assessments payable under any statutory scheme relaling to workers; 
cznpensation, unempIoymeat ioswance. or holidays with pay; 

F aJrments for renting equipment and twls and dowances for equipment and 
t ~ l s  owned by tbe Contractor, necessary for the performance of the Work, 
~rovided that such payments or allowances are reasonable or have been 
zg-reed to by the Contractor and the M e r ;  and 

( tber payments, made with the approval of the Owner, that are necessary for 
t be performance of the Work, as determined by the Owner in its reasonable 
(~iimeti0ll. 

GCl9 APPLI(X'M0NS FOR PAYMENT 

19.1 
Progresses, at %e end of each Month shown in the Construction Schedule. 

Applications for payment may be made not more than one ea& Month as the Work 

19.2 
claimed therein shall be for the amount shown for tbat Month in the Payment Schedule. 

19.3 

Applications for payment shall be dated the last Day of the Month and the amount 

The Pa,xnear Schedule shall be used as the basis for aJl applications for payment, 
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udess it is found t any time to be in error, in which case it shall be con 
.with directions .by the Owner's Representative. 

cted in accordance 

19.4 Claims fur equipment or material delivered to tbe Work Site but not yet incorporated 
into the Work shall be supported by such evidence as the Owner's Representative may 
reasonably reqvke to estabJisb the value and their delivery. 

19.5 
shaU be Made tbt the time and in the manner set fortb in GC20. 

AppfiW[ons for release of holdback monies azsd tbe application for final payment, 

19.6 I.€ the Cmtractor bas given the Owner a written diredon 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 performame of the Work by the 
Conuactor, 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 paymem 

20.1 The Oinner's Representative shall, not later tbu 10 Days after the receipt of an 
+ication for payment from the Contractor submitted in accordance with GCl9, issue a 
certificate for payment in the amount applied for or in swh amount as the Owner's 
Representative determines to be properly due. If ifre Uwnefs Representative amends the 
application, th: Owner's Representative shall promptly notify the Contractor in writing aod 
$ve reasons for the amendment, provided that, for clarity, the Contractor is entitled to 
dispute any swb mendmeat and may submit the matter for axbitration at that time or 
within 90 Days after Completion. 

20.2 The h n e r  shall make each progress payment to the Contractor on amount DQ later 
than 15 Days after the ibsuaace of a certifiGate for payment by the Owner's Representative. 

20.3 The Chmer's Representative shall, not later than 10 Days after the receipt of an 
application from the Contractor for a cenificate of Substantial Completion, make an 
inspection and assessment ofthe Work toveriEy the validity of the application. "he Owner's 
Representativr- shalt not later than 7 Days after the inspection, notify the Contractor of 
approval, or tie reasons for disapproval, of the application, which the: Contractor may 
dlsputc or instead remedy by conming the Work to which the payment relates. If the 
antractor ret Mdies any such deficienq, the Owner shall, wit hi^ two days after completion 
Of the remedy, approve or disapprove of the remedial measures, and M) on, until SubstanhI 
Comp1etion is reached. When the Owner's Representative finds that Substantial Completion 
Of the Work 3as been reached, the Owner's Representative shaU immediately issue a 
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certificate of S~h&uXkil Completion. The date of Substantial Completion of the Work shall 
be the date of Substantia! Completion of the Work by the Contractor and as stated in that 
cedcate.  Lmnrediately following the? issuance of the certificate of Substantial Completioa 
of tbe Work, thc ~ C T ’ S  Representative, io consultation with the Contractor, shall establish 
a reasonable &te for Completion. 

20.4 hmedklely following the issuance of the cerrificate of Substanthl Completion, the 
Owner‘s Repreieutstive shall issue a certificate for payrnent of holdback monies, hut the 
holdback mnhs shall only become due and payable on the Day fol ldng the expiration 
of the st8tutoq period under the Brulder’ Lten Acz. The Owner may retab out of such 
holdback monh s my sums required by Law to sa&& any claims of lien or 1- against the 
Work Site or ’Ab& or other monetary claims against the Contractor and enforceable 
against the c)wI ier. The holdback monies are payable only if the Contractor has submijted 
to the Owner a sworn statement of an officer cu senior management employee of the 
Contractor that a l l  accounts for labour, subcontracts, materials, comtNctioD machinery and 
equipment, and otber indebtedness, whfch may have been incurred by the Contractor and 
for whicb the (Mer might in any way be held responsible (including by lien) have been 
paid in fbU, except holdback monks properly retained by the Contractor. 

- 20.5 
application from the Contractor for payment upon Completion of the Work, make an 

--%pection and xisessmznt of the Work to verify tbe validity of the applicadon. The chmer’s 
Representative shaU, not later than 7 Days after the inspection, not@ the Contractor of 
approval or the reasons for disapproval of the applicatioa, which the Contractor may dispute 
or instead rem:* by correcting the Work to which the payment rekes. Iffthe Cantractof 
reds any mch deficiency, rbe Owner shall, within two days after ampletion of the 
remedy, approie or disapprove of the remedial measures, and so on, until Completion is 
reached. When the Owner’s Representative finds that CumpIetion of the Work has been 
reached, the 0 mer’s Representalive immewbly shall issue a certificate of Completion and 
certify for papent the monies due to the Coatractor under the Contract, less boldback 
monies whicb are retained in accordance with GC20.4. The date of Completion of tbe 
Work shall be the date of Completion of the Work by the Contractor and as stated in that 
certificate. Subject to the provisions of ccZ0.6, the Owner shall, not later than 30 Days 
after the issuance of such certificate, make f i ~ l  payment to the Contractor in accordance 
with the provkions of the Agreement. 

The aner‘s  Representative shaU, not later than 10 Days after the receipt of an _- 

20.6 Withour. limiting the generality of GC14, the Contractor shall, at iw sole risk and 
-me, do ekerything necessary, including through the institution, prosecution of defence 
of legal proceedings, to promprly discharge from title to the Work Site any claims of 
hadcrs’ lien, I>ther Liens, or certificates of pending litigation. ’If tbe owner becomes aware 
that a clafrn of builders’ lien, other lien, or certificate of pending litigation bas been 
regkitered agamt title to the Work Site, the Owaer may, in i ts sole discretiion, pay to the 

i 
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Contractor’s sol icitor, in trust, on that SOlicitoZs undertaking M discharge any such claim of 
builder’s lien, builder’s lien or certificate of pending litigation, out of any monies payable 
to the Contract Ir, in excess of any holdback monies retained under the Builders’ Lipn Act, 
such amoullts a i the Owner reasonably considers necessary in order to secure the discharge 
of the claim of builders’ lien, builders’ lien CM ccttificate of pending litigation. 

20.7 If b w u  ;e of conditions reasonably beyond the control of the Contractor there are 
items of Work that cannot be performed, payment in full for Work which bas been 
performed as cxtifitd by the Ouvner’s Representative shall not be withheld or delayed by 
the Owner on itccoUnt thereoc but the Owner may Withhold umil the remaining Work is 
finished only s i &  monies as the h & s  Representathe dctenniaes are suffident and 
reasonable to c 3ver the cost of performing such remaining Work and to adequately protect 
the Owner &oni claims for payment relating to the Work, by Subcontractors or material or 
equipment sup;>liers, including claims of builder’s lien, 

20.8 No paysnt  made by the Owner under this CURU~UX, or partial or entire us(= or 
occupan~y of r.he Work by the Owner, shall constiture an acceptsnce of Work not in 
Bccordazice wit b the requirements of the Contract Documents. 

2Q9 By h s ~ n g  any certificate, the Owner‘s Representative and the Owaer do Dot 
guarantee, or iithenvise become liable or responsible in any way for, tbe correctness or 
completeness of the Wark, including the Design, and no certificate makes the Owner‘s 
Representative or the Owaer in any way responsile or liable for adequacy of the Design 
or for the W O J ~  

20.10 AS of tbe Completion Date, the Owner wpresdy waives and releases the Contractor 
from dl claim; against the Contractor, including those that arise from the negligenee or 
breach of Con z8ct by the Contractor, except my one or more of the followhg: 

1 bose made in writing prior to the date of Campletion of the Work and still 
1 lasenled; 

1 bose arising from the provisions of GC14 or GCZI, or both, provided that the 
{ h e r  shall notify the Convact~r of any claim, loss, damage or expense 8s 
loon as the Owner is aware thereof; or 

ihose made in writing within a period of two years from the date of 
!hmpietiou, as set out in the certificate of Completion, and arising from any 
!iability of the Contractor far damages resulting from performance of the 
tkntract with respect to defects or deficiencies in the Work for which the 
Ihntractor is proven responsible, including design, construction, or failure of 
he Work M comply with the Performance Specifications, or alS of them. 
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20.11 As of tbt date of Completion, subject to payment in full of tbe Conrriicr Price 
together with rU amounts payable to the Connactor for changes in the Work, dl in 
mcotdaw Witf the Contract, the Contractor expressly waives and releases the Owner from 
all dahs agaht the Owner, including without limitation those that might arise from the 
negligence or b x w b  of Contract by the Owner, except those made in writing prior to the 
CroaSractpr's application for payment upon CorngletioO and sti l l  unsettled, and except for 
those &hg frm the prodsbns of GC14, provided that the Cantractor shall notify the 
Owner of any claim, bss, damage or expense BS soon as the Contractor i s  aware thereof. 

20.12 n e  Owner may deduct from any payment to the Contactar under this GC the 
mount paid by the Owner to put the Contractor into colIlpliancc with the Insurance 
caaditions if tl c Canrractor has defaulted in complying with the Insurance conditions. 

20.13 In the cwnt of mufliu between the provisions of this GC and any other GC or the 
Agrement, the provisions of this GG gwem 

21.1 The Owaer shall pay to the Contractor any goods and services tax under the Excise 
Tmr Act (Canad a) on materiak and services provided to the Owner by the Contractot as part 
of the Work a d  such taxes shall be shown separately on progress payment appliatjons 

-sade by the Gmtramr under tbese GCs. The Contractor shall remit to Canada all goods 
and services tar as and when required by the Excistz T a  Act (Canada) and shall, without 
limithg GC14, indemnify and hold the Owner harmless from and against any GST, and 
other taxes, tbe Contractor fails to remit as and when due, and from and against m y  
penaItks that imy be levied against the Owner, aad any costs, in respect thereof. 

2L2 Unless ,thenvise expressly provided in the Contract, the Contractor shaC pay ail 
gwenuqent goods and services tax under the Excise Tax Act (Canada), social services tax 
under t4e SociCrlSsvices TaxAcr (British Columbia), customs duties and excise taxes under 
the Excise Tar. 4ct (Canada), payable in accordance wfth any enactment with respect to any 
camponent of &be Work. 

213 Any increase or decrease in matwid or equipment c a t s  to the Contractor due to 
changes in t a t  s or duties after the referem date of tbis document on page 1 shall increase 
or decrease tba: Contract Price accordingly. 

21.4 Were zn exemption or refund of taxes, customs duties or excise taxes is applicabk 
$0 the Contrait by way of the Contractor filing elaims for, or cooperating €idly with the 
Owes and the proper authorities in seeking to obtain such examptioa or refund, the 
Contractor sb;31 makc sucb applications and provide such cooperation at the Owner's 
expense, provijed that the Contractor has no obligation to investigate or pursue any such 
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exemption or rc:funds and the Owner accepts such responsibility. 

21.5 
Contractor shall b promptly refunded to the Owner. 

Refunds that are properly due to the Owner and bave been recovered by the 

GC22 LAWS, ?r'cyI3cE, PERMITS AND FEES 

22.1 The Coiltramor shall apply, and pay, for all permits and licences required by Law for 
the pcrfomme of the Work (but this shall not include the obtajniig of permanent or 
temporary easements or rights of my). The Contractor shall give all necessary notices and 
pay all fees rayired by Law and comply with all Standards. 

222 All Laws in force in British Cotumbia, excluding the land use bylaws of the Owner, 
govern the Wol:k and the Contract Documents shall be deemed to include any sucb Laws 
from time to ti=. 

23.1 As part af the Contract Price, the Contractor shall pay to the m e r ,  including 
anon, of any inteUectuaJ property rights (iacluding of any patent, copyright, industdal 
design, trademi rk or trade sccret) all royalties and lieace fees required for the perfarmame 

-sf &e Contract and shall, without limiting GC14, hold the Owaer harmless from an& against 
all daims, dezTands, losses, costs, damages, actions, suits or proceetiings arising out of the 
Contractor's psformance of the Work d e r  the Contract which are attributable to an 
infringement or an alleged infringement of any Lotellectual property by the Contractor or 
anyone for whose a c ~  it may be liable. 

23.2 As part of the Contract Price, the Contractor &a& in any contract with Zenon, 
stcure from Z:non such ffcences and other permissions in the of, or for the use and 
beaefit o& the Owner as are necessaxy for the Owner to use, operate, Maintain and repair 
tho% compont:nts of the Upgrade that have been supplied by Zenon as part of the Work 

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 Completion and on Campletion, the Contractor shall provide the Ovvner 
atisfactory written evidence of compliance by the Contractor with all requirements under 
the Workers' tbmpmation ~ c t ,  including payments of assessmeatti due under it to the 
Workers' Compensation Board Without limiting the foregoing, the Owner's Representative 
may at any cme require the Contractor EO provide evidence of compliance: with all 
requiremeats irnder the Wbrkers' Compmuzioa Act, or payment of assessments due under 
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it to the Workers' Campensation Board, or both. 

24.2 When rtquired to do so by the Owner8 the Contractar shall request evidence of 
compliance and c~mplian~e of any or all of its Subcontractors under GS24.1 and deliver any 
such evidence t.3 the Owner. 

GC25 PRO'IWXON OF WORK AND PROPERTY 

25.1 "he &I! tractor sbau protect property adjacent to the Work Site from damage d n g  
from the Conu; @or's work and, without limithg FC14, shdu bold the Owner harmless from 
any claims which may aris as the result of its operati- under the Contract, or from its 
fdwc to provide such proteaion, OY both. 

25.2 The Coiitractar 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 
shaU be responsible for any damage which may arise as tbe result of its operations under 
the Contract except damage which occurs as the result of actions of the Owner, its agents, 
employees or < Ither Conumors. 

253 Should ;wxy damage occur for which the Conmctor is responsible under GC25.1 or 
GC25.2, the CI tnvactor shall promptly makc good sucb damage at its own expense or pay 

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 T h e  and Construction Schedule shall be adjusted in accordance 
with GC18, pr 3vided that if such damage requires an expense which in tbe Contractor's 
opinion is rnajtir the Owner shall pay such expense directly. 

-3 cats incurrzd by others in mxking good such damage. 
- 

26.1 If the (bntractor 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 
agreemat or e rbitration. If an Other Contractor sues the Owner on account of any damage 
alleged to habe been so smaincd, the h e r  shall notify the 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 Contractor's expense. If any final order or judgment 
against the Owner arises therefrom, the Contractor sbaU pay or satisfy i t  and pay all 
reasonable co:t6 incurred by the Owner as provided in GC14. 

25.2 If the Cmtractor becomes liable to pay of satisff my final order, judgment 01 award 
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. against the &VI er, then the Contractor shall have the right, cpon undertaking to indemrufy 
the Owner agai Ist any and all liability for costs, to appeal in the name of the Owner such 
final order or jiidgment to any and all courts of competent jurisdiction. 

26.3 If the 01 mer bas caused damage to any other Contractor on the Work, the Owner 
agrees upon duc : notice by the Contractor to settle with such Other Contractor by agreement 
or arbitration If any Other Gontractor sues the Contractor on account of any damage 
alleged to havt: been so swtained, the Contractor shall notify the Owner and, without 
limhing GC14, may tequke tbe Owner, or at tbe Owner9 election the Owner may elect, to 
defend the act-on at the Owaer's expnse. If any final order or ludgment against the 
Coatmetor arks therefrom, the Owner shall pay or satkfy it and pay all  reasonable costs 
incurred by the Connactor as provided in GC14. 

26.4 If tbe Cwner becomes liable to pay or satisfy any final order, judgment or award 
against the Cor tractor: then the Owner shall bavc the right, upon undertaking to indemnify 
the Contractor against any and all liability for costs, to appeal fa the name of the Contractor 
such final orde: or judgment to any and acI courts of competent jurisdictioa 

GC27 BONDS AND INSURANCE 

27.1 Before c o m e n ~  any construction on the Work Site, the Contractor shall deliver 
to the Owner :xecuted performance bonds and executed labow and materials papent 
bonds substamially in the forms attached as Schedule B and C, respectively, to tbese 
General Con& tions, OF in substantially equivalent form acceptable to the bwner. acting 
reasonably. 

- 

27.2 The bor ds under GC27.1 shall cumulatively be in the amount of $4,710,000.00, being 
agreeable to bxh parties given that si41 amourit is exclusive of the engineering work that 
has bwo comikted by the Connactor and reviewed, approved and paid for by the Owmr 
as provided in GC2.3 and shall be isstled by a surety licensed to transact the business of a 
surety in British Columbia and acceptable ta the Owner, acting reasonabiy. 

273 Upon e itering into a contract with a Subcontractor, the Contractor shall advise the 
Subcontractor that a labour and material payment b o d  is in effect and shail aupply a copy 
of the bond to the Subcontractor on request. 

27.4 The Co i t m o r  shall, as part of the Contract Rice, obtain and mainlain the iisurance 
r q d e d  by die Insurance Conditions, and otherwise shall comply with the Insurance 
Conditions. 

27.5 Before =ommcncing any ConsVuction on the Work Si*, the Contractor shall deliver 
to the O w e r  c errified copies of all insurance obtained by the Contractor in accordance with 
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the bsurance (hnditioas, of such otber proof of that insurance as is satisfactory to the 
Owner, acting reasonably, provided that the Contractor shall provide tbt professional 
liability hwaace requked by section 2(f) of tbe Insurance Conditions immediately. 

GCS WARkU.vTI&s 

28.1 The Cmtractor shall correa, at its OWIS expense: 

tt IY Work which is found by the Owner's Representative or the Owner to not 
ompiy with the Pexformanoe Specificatiaas or to be not in accoTdance with 
the Cmmt Documents, including performance of the Westview Facility after 
Corqdetion, for a period of 12 Months from and after Completion, or such 
lmger period as may be agreed by the parties by any separate written 
operatton and maintenance agreement entered into a5 contemplated by 
C C 2 . 9 ;  and 

any defects in the Work due to faulty products or workmanshq appearing 
P ithh LZ petid of two years from the date of Completion, or within two years 
f -om the date of termination of the Coxtracl if the Contract is tembiUed 
pdor to Substaatial Completion, provided such defect is not caused by 
t:rmination in accordance with the provisions of the Contract. 

_- 
Tite obligation!, of the Contractor under this GC28.1 apply only if the h e r  maintains and 
operates the M'mview Facility (inchiing the Upgrade) completely in accordar~ce with the 
operations mrual supplied by &e Contractor to the Owner under the Contract. 

28.2 
corrections rec uired under GC28.1. 

The CO. itramr shall correct or pay for any damage w )  other work resulting from any 

28.3 Issuancr: of the cenificares of Substantial Completion and of Completion, and final 
payment to tht Contractor, do not relieve the Contractor from its responsibility under this 
GC 

28.4 As part to the Contract Price, the Cantractor shali, in any contract with Zenon, 
secure for the benefit of the h e r ,  as between the Owner and Zenon, such wananties as 
Zenon mstomuily offers to purchasers of products from Zenon and the Contractor shall 
provide the 0unerwit.h wpja af all such warranties and relevant documents as are reaived 
by the Cantrac$or from Zenon. 

29.1 udess otberwise expressly provided in the Contract, the Contract Pn'ce is the sole 
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consideration tc~, and remuneration of, the @ritraCl.CN for perfornee of its obligations 
under the Contract, and the Conuactor shall provide and pay for al l  labour, products, 
materials, tools, equipment, plant, machinery, water, heat, light, power, transportation, and 
all  other facilities, things and sewices whamver, without limitation, necessary for the 
proper perform tnce of the Work, provided that, for clarity* the Contractor's obligation under 
this GC does n3t apply with respect to the Owner's Work and provided further that the 
Owner sball prtwidc an operator for the Westview Facility, and all water, power, 1ght and 
beat necessary co and for the Work on tbe Work Site as pan of the owner's Work. 

292 All prod icts, equipment or materials provided sbau be new unless 0thenv-k expressly 
specified in the contract Documents. 

293 
best suited to t5c purpose required. 

Any pro3ucts, equipment or materials which are not specified shall be of 8 quality 

GC30 USE 01' WORK SlTE 

30.1 The Coritractat shall confine its tools, equipment and plant, tbe storage of matenah 
and products, and tbe operations of its works ,  to Iimits indicated by or under all Law, or 
as agreed with the Owner, and shall not unreasombly encumber the Work Site. 

3432 
weight that will endanger its safety. 

The Comamor shall not load or permjt to be loaded any part of the Work with a 

30.3 
fires and smoking. 

The Co!.itractor sball enforce the Owner's directions regardmg signs, ad\.rertisements, 

30.4 Wjthoub having made any inquiry, the Owner is not aware of the presence on, in or 
under the Wm k Site of any pollutant, contamination or t d c  substance. Jf the Gontractor, 
after oomrnencbg the Work, encounters or has reason to believe in the existence of any 
Such thing on, in or under the Work Si*, the Contractor shall at ollce take aU reasonable 
steps as are nc cessary to ensure tbat no person or property sufferti injury, sickness, death, 
damage or des mctjon as a result of exposwe to, or the presence of, any 6uch thing, and the 
 ont tractor sha 11 immediately report such matter to the Ownex. If the Cantractor is delayed 
in performing the Work, or incurs additional costs, due to any such matter, adjustment in 
the fintIact ?'ime, 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 C W U P  AND FLNGL C W N G  OF WORK 

31-1 The Ccntracror shall maintain the Work in a tidy and safe condition and free from 
the Wrnu1at:on of waste products and debris, other than tbat caused by the Owner, Other 

mailto:ritraCl.CN
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Contractors or heir employees. 

31.2 When the Work reaches Completion, the Contractor shall promptly remove all 
surplus products, tools, construction machinery and equipment, and any waste and debris, 
and leave the Work and Work Site clean and suitable b r  occupancy by the M e r  unless 
otherwise specified. 

321 
the several parrs of the Work come together properly. 

The Corttractor sball do all cutting and remedial work that may be required to rnake 

322 
that the requirt:mtnr uader GC32.1 is kept to a minimum. 

The Contractor shall co-ordinate the Consmuttian Schedule for the Work to ensure 

323 Cutting and remedial work shall be performed by specialists familiar with the 
materials a€fecr ed and &aII be performed in a marrnex to neither damage nor endanger any 
Work-. 

GC33 QUALITY COhZROL ANI) INSPETION OF WORK 

_U1 Without affecting aay other GC, the Contractor is solely responsible for the quality 
ofthe Work mtd shall diligently implement a quality control plan throughout performance 
of the Work. ‘The Contractor sbdl provide the Owner a copy of the Quality Control Plan, 
and any revisiclns thereto, at c ~ m n ~ c n c ~ m c n t  of the Work 

33.2 The Co:itractcrr shall, in its reasaaable discretion, as required, appoint one or more 
independent CCJIm.bntS,  with the relevant prafessiond education, skill and f%perienCe, to 
cany out and report upon all testing a d  othe~ quality control activities compdst3d in the 
Quality Contrcd Plan. 

333 The Caatractor shaU ensure that independent consultants appointed under (333.2 
implement the Quality Control Plan, including by repolring to the Owner’s Representative 
on implementtition of tbe Quality control Phn. 

33.4 Despite the rest of this GC, the Owner may at any time, at tbt Owncis expense, 
carry out independent quality control testing at any rime, provided tbat at all times the 
@mer shall r u i  best efforts to avoid, or minimize, any interference with the Contractor’s 
Performance of the Work or with performance by Subcontractors and Other Contractors at 

Work Site. 

33.5 Nothiai: in this GC, and no action or inaction by the Owner or tbe Owner’s 
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Representative, shall relieve the Contractor from its sole responsibility for the quality of the 
Work, for the Qualiry Control Plan, or for implementation of the Quality Control Plan 

33.6 The Owner and the Owner's Representative shall have access to the Work at the 
Work Site for ksting and the Contractor &all prwide reasonable access. No inspection by 
the Owner or the Owner's Representative sball relieve tbe Contractor from its sole 
responsibility for the quality of the Work, for the Quality Cuntml Plan, or for 
implernentatiori of the Quality Control Plan. 

33.7 I.€ the xwlts of any testing (inchding Owner's testing) or of the Qudirj Coutrol 
Program disclase that any p a  of the Work is fnwqlete or defective h any way, the 
Owner may onbr the Contractor to complete that part of the Work or correct the defect 
and the Contritmr shall do so forthwith at its om expense. If the Owner determines, based 
on the results a l  any aspect of thc Quality Control Program's implementation or otherwise, 
that any pan 0:; the Work is inmmplcte or defecthe any way, and sucb determination is 
not disputed b, the Contractor, the Owner may order the contractor to complete that part 
of the Work or correct the defect and the Contractor shall do so fortlrxrith at its expense. 

33.8 The Chatractor shall cause a Professional Engineer to certify to the Owner, &CT 
his or her professional seal, that the Quality Control Plan has been implemented and in 
fteeordance 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 

GC34 RKJECFEDWORK 

34-1 Defective Work, whetber the result of POT design, poor workmaaship, use of 
defective eq@meot or materials, or damage through default of the Contractor or any 
Subcontractor, and whether incorporated in the Work or not, which has been rejected by 
the Owner as failing to conform to the Performancc Specifications or the Design, or both, 
shall be remmed promptly by the Contractor and replaced and re-executed promptly and 
properly at the Contractor's expense, uuless the Contractor disputes that action of the 
Owner. If the Contractor does not remove such defective Work within de time fixed by 
writtea notice by the Owner, the Owner may remove it and sore it at the expense of the 
Contractor. 

34.2 
 hall be made good by tbe Contractor promptly at the Contractor's expense. 

Otber (htractor'a work destroyed or damaged by sucb removals or replacements 

34.3 If in tht: opinion of the Owncr it is not expedient to correct defective Work or Work 
not done in accordance with &e Contract Documents, the Owner may deduct from the 
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Contract Price i he difference in value between the Work a6 done and that called for by the 
Contract. If recuested by the cantractor, any such contemplated deducth &all be placed 
kt trust With tht: Owner's solicitor and the matter shall be referred to arbitration. 

GC35 DRAWIIJGS 

35.1 Before. irsuance of the certihcate of Completion, the Contractor shau provide to the 

2 complete sets of Drawings and Specifications, showing the as-built Work: 

1 set af disks with the as-buiit Drawings on tbem; and 

3 complete sets of maintenance manuals for all equipment comprised in the 
V Jork. 

m r  the fOll(iwing: 

(a) 

(b) 

(c) 

GC36 NDTICl: AM) OTHER G E 3 E W  PROVISIONS 

36.1 Any not ce which may be or is required to b given under this Agreement sbaU be 
in writing and {:ither be delivered or sent by facsimile tranrimiSsion, addressed as follows: 

Iftentian: 1Mr. Jim Greenwood, P,Eng. 
r i~uict of POWU River 
6310 Duncan Street 
Powel) River, B.C. 
1'8A 1V4 

Fax NO.: (604) 485-2913 

30 the Cnntractor: 

Pscention: A h .  Trevor Hill, P.Eng. 
t[iU, Murray and hsociates Inc. 
232 - 780 Tolmie Avenue 
lktoda, B.C. V8X 3W4 
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Li. Michael Holmes 
J( )sits, Emtry, Hagreaves 
X!12 - 1175 Douglas Street 
Victoria, B.C. V8W 2E1 

FB NO.: (250) 382-5436 

or to such othei address or facsimile aumber of which nodce bas been given as provided in 
this section. Ay notice wkf& is delivered is to be considered to have been given on the 
first Day after it  is dispatched for delivery. Any notice which is sent by fax transmission is 
to be considered to have been given on the fust business Day after it is sent md m y  be 
copied by delkery. If a party changes its address or facsimile number, or both, it shall 
promptly give rotice of its new address or facsimile number, or both, to the other party as 
provided in tbir m-on. 

362 An alleged waiver of any breach of the Contract is effective only if it is an express 
waiver in witkg of that breach. A waiver of a b r e d  of the Contract does not operate as 
a waiver of an). other breach af the Contract. 

363 If any te.m of tbe Chmxt is held to be vnid or unenforceable by a caurt, that term 
is to be severei from the Contract and the rest of the Contract remains in force unaffmed 
by the severance of that term 

36.4 AU armunts due under the Contract from one pany to the other, including any 
iumunt assessed by the arbitrator, shall bear interest from their due date until paid, at the 
rate of 1.0% pt.r month, calmlared monthly not in advance. 

36.5 The Coirffact is the entire agreement between the parties regarding its subject. 

36.6 
and adm.nktra nrs. 

The C o ~ . ~ a c t  binds the parties to it and thejr respective successors, heirs, executors 

36.7 
the Contract, bicluding execution of further instruments. 

The paries must do everythng reasonably necessary to @en effect to the intent of 

36.8 Time is of the essence of the Contract. 

36.9 Tbe Coiltractor shall, as a condition precedent to the obligation of the Owner to 
make any furthl:r payment hereunder orher than for engineering work as provided in GC2.3. 
that the Comator must have delivered to the Owner a statutory dechati011 sworn 00 
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behalf of the Cbntractor in accordance with Skfus h b p m m t  and Fnir Wage, Ad (British 
Columbia), and tbe Contractor f w h r  acknow!edger and agrees that it is tbe soh 
resposibUity of the Contractor to comply with that Act. 

AS e v i d e ~  of their agreement to be bound by the temts, the pader b v o  caused 
Agreement to t c axca~ted and delivered wdcr seal by tbcir authorized signatories as of the 
date set out abmc: 

. 

The Corporsrc scal of the Corporation of 
the District of ‘:?owell Wver was hereunto 
affixed la the ptsencc of: 

1 
1 

Date lligncd by the Curporatiorr of the Dsda of Powell River: September /c”. 1997 

Approved by amlution of the Council of the Corporation of the District of Powell River 
on September /% 1993. 

_- 

C~rporatc w of Hiq Mumy and 1 
1 
1 

Associates hc. was hereunto sfaxed in tbe 
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SCf3ceDUUC A - INSURANCE CONDITIONS 

die Contractor stutu provide and maintain property insurance, insuring the full value of rbz 
U'ork in thl: amow of the coatrod Rice, plus the value of Dwnu-supplied matexiid6 a d  
things> if any, and the inruraaa shall 
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be io the joint IWmts of the Owaa and the Cabactor, and shan Hcludc rbz iotertdt 
of cbc Owner, the Contractor, Subcoalrllctors azrd all otharr having an irmrabl~ 
interest in the Work; 

shall be in the joint rimes of the Owner and Coatractor aDd sban indude tbe i~~tczGst 
of the Owner, thc Cantractor, S u W a c t o r s  and all others b v k g  an insurable 
interest in the Work; 

include all Subcontractan a6 mmmed idsufads or, if they spedkaUy request, as 
named incuredq 



by: LIDSTONE,YOUNO,AMOERSON 1 6046093444 ; 



?en* by:. LIDSTDNE,YOUNG,ANDERSON 
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ZENON'S FORM OF PERFC"CE BOND 
-L.p 

a. 
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SCHEDULE C - C O N T R A ~ R ’ S  FORM OF 
LABOUR AND MATERIALS PAYMENT’ BOND 
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SCHEDULE E - PERF+ORMANCE SPECIFICATIONS 

The following lire the Performance Specifications for the purposes of the Contract, being 
the quantitativc: and qualitative charaaeristia of treated ef€luent 8s it leaves the Westview 
Facility after C ompletioa of the Upgrade, witb the compliance of the treated effluent with 
the following Pafonnance Specifications being determined in accordance with the: Contract: 

1. 

2. 

For flovv less than 931,000 US gallons pet day: 2 X Peaking Factor 

8 BOD5 < IOW/L 

I T S S < I O m g F  

I Faecal Coliform < 25 MPN 100 mi 

Far €lo% greater than 931.000 US gallons per day: 2 X Peaking Famr 

u prlmaryBypa?;s 

m No disinfection 

In addizion, the treated effluent discharged by the Westview Facility after Completion of the 
Upgra.de muit in a.lJ respects meet applicable criteria set aut in the Dkchmge Criferirc 
for wasrewater sreatment W t i e s ,  as they apply to tertiary wastewater treatment facilities, 
issued by the EdOE and dated November 5, 1996, and any repfacement or amendment 
thereto. 

4ds&i.b~9-ZO.W 

http://Upgra.de
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f3CHEDULli: F - CONSTRUCTION SCHEDUIS 

I Action to be Taken 

JUry 15, 1997 - 
August 30, 1!W 

August 11, PW - 
August 12, 1!197 
August 14, 1!@7 - 1 Submit Change of Works Request to MELP 
August 28. 1!@7 - 
Sept. 11, 1997 I ( H W A )  

Sept. 01, 1997 - 

Sept. 15, 1997 - 
Sept. 34 1997 

Preliminsry Desigu 

Negotiate with MEW; Confirm all pricing 

Negotiate Tenns of Contract with DOPR, Dctailcd Dcsigxs Part 

DOPR Design Review; Sign Contract with DOPR 

Submit Building Permit Application; Issue ELT Purchase Orders 
(Zenon, Fouraier, Lakside, PRA, Pre-Engineered Building 
Components) 

kpt .  1% 1st 

Sept. 20,1997 - 
October 15, -997 Documents 
October 10, ‘-997 - 
October 30, ,997 Teaden 

October 30, .997 issue Sub-Contraccs 

Draft Sub-Coonact Specifications and Sub-Contract Tender 

Detailed Design Pars Il (Consultation); Public Sub-Contract 

Sept. lS.1991- 
Nov. 15, 199” 

Nov. l5,lW’ Zenon Desip Review 

Nov.20, 199” Zemn -~ ~~ Design Approval 
NOV. I, 1997 - 
N6’-.30, iW’ 
NOV. 1, 1997 - 
Nov. 30, 199:’ 

Detail Design Part 111 ( a n o n >  

Upgrade Elcctrid Sewice; Forcemain lExtcnSion 

Footings, Trash channels 

Race Frames in Digesters 
-_I_ 



16048893944; 

F-2 

Date I Action to be Taken - - 

Dec. 15, 199’ - 

NOC. 30, 199’ - 

DCC. 20, 199” - Flex 
Dee. 30. 199” 

Erect Building over main tanks; Install Monorails 

Erect Trash Building; Upgrade MCR Eledcal Panek; 
January 15,1998 

Dee. 30, 19Y’ El ecttical Ro~gh-in 

J ~ I I L J ~  1, IS98 - 
February 15,1998 - 

Outfit Trash Room/Headworks; System Re-Wiring 

1 Zenon Equipment InstaUation 

April lS, 1993 - 
April 30,1995 
Mach 15, 1998 - 
Mar& 20, 1498 

_I 

Subcontract Work; Final Wiring System Plumbing (Air, 
Penneatt, Sludge) 
Flex, catch-up 

Empty and Clean East Tank Sections; Inspect Tank Wells 

Operate Existing Treamenr; Plan 011 West Section Only; Level 
June 15, 1991; and 
MWCh 15, 1998 - Termiaatioa~ 

Frames; TZU& reptiin and C O d k @  8s r q u k ~ d  

March 30, 1S98 

April I, 1998 - 
April 15, 1993 
April 1,1998 - 
May l5,199€ 
April IS, 1993 - 
May3Q, 199c 

rune 15,1991; - Fle% 
runem, 1991: 

End to Ead Checks; Wet Testing 

Seeding and Start-up (Commissioning) 

Biomass Monitoring Br Start-up 

r 
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SCHEDULE G - DETERMINATION OF SUBSTANTIAL 
CtOMPLETION AND COMPLETION 

For the purposs of the Contract, achievement of Substantial Completion and Completion 
is to be deternined in accordance witb the following: 

Dekmhation. of Snbstrtntial Completion 

Substantial Cornpledon of the Work is reached on the date on Wtrich the Contractor's 
Representative issues a certificate of Substantial Campledon to the Owner, which the 
Contractor's Rt:presentative shall do st5 of the date on which the Contractor's Representative 
has determinet1 the Work has reached Substantial Cornpledon determined in accordance 
With the Budders Lien Act. 

Determiaation of Completion 

Completion of the Work is reached on the date on which both of the following have 
occurred 

(a} a Prafesional EEngineer, acceptable to the Owner, has certified to the Owner under 
professiI.mil seal that Completion has been reached; and 

(b) not bss &an Three consecutive treated efXhuent samples, taken at kat two days apart 
on dischsrge from rhe Wesw'ew Facility, have been shown to meet the Performance 
SpecifiC;ttions by having been tested by an independent professional testing 
4boratery acceptable to the Owner, witb the resuits of those tests having been 
amfirrntd in writing by that laboratary to the Owner. 

http://professiI.mil
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SCHEDUWE H - GENERAL DESCRIPI'IOK' OF LX'GEUDE A m  OTHER MATIERS 

1. UPGBA.DE 

This section descrrks, in general terms, the m.or components that are to be comprised 
in the Upgrade in order us meet the Performance Specifications and acbieve Compktion 
and includes the components and options set out in the August 28, 1997 Camact review 
meting betwerm the Contractor 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 Cantract Price.) 

k 

1. 
2. 
3. 
4. 

B. 

1, 

1, 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

12. 
13. 
14, 
1s. 

16. 

Services Supplied by Contractor 

Design 
Project Uanagernent 
Start-up 
Qptratc :r Training 

HeaswOrks PaciEty 

3 conCr~:tc Chamcls for Trash Removal 
2 Grit Kernoval Channels 
3 Drum Screen C3hamreb 
Flow M.:asurement Appliance; (Main) 
How Maswentent Appliance (Drum Screens) 
All mov~ Control Stop Gates 
Treatmr:at Plant Flow Control Vabe 
mtraso~.tic h e 1  Measurement Equipment 
Sludge 1)ewatering Bay With Aocess Ramp 
Inlet mf Outlet Marrholcs 
H&crks Building (S7ft 6in.) by 36ft 6in) meting a31 B.C. Building  cod^ and 
WCB standards. (Exterior finish and roofing material matching other buildin@ on 
site.) 
Access 1)riveway and Cake storage bins 
Scseenir g Storage CQIWINXS 
B ~ I k h g  Agent Storage Bin 
Perfoxat& Plate Auger Type Trash Removal Equipment Rated for 5,OOO US gallons 
per day 
Manual Barscreen for Ehergency Bypass Qrannel 

http://UPGBA.DE


1 7. 
18. 
1 9. 

2. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

3. 

1. 

2, 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

H-2 

Drum Screens rated for 3.0 MGPD ( U S )  
Pournk r Sludge Dewatering Press 
Polymer Handling Quipmeat 

Existing Machinery Control Building 

Back-ug Diesel Generator rated at 200 KW 
Lntegd fief Tank for IS days continuous runniag at fbll load 
'hder,sround Electrical S C M ' ~ ~  (Frjce: $i54,00.00 plus GST) 
New Mlin Power Panels and Transfer Switch 
New PLC and MCC Panel 
New PC' and MMI Software 

Exteriol cladding to match other buildings on site 
Pitched Roof Trusses and Roofing Materials to mat& other buildings m site 

3 Lam;on Ccntrifiqpl Blowers 

'keatnu nt Plant Building Over Existing Tanks 

New 931 t by 9ofr building on top of existing tank w d h  as shown in drawing approved 

New 121 wide waurWay on North West and South Sides of New Building 
16 cassetres of Zenon ZW-SO0 membrane modules 
Stainless steel membrane frames 

4 p t m a t c  extraction pumps 
UV disilfection unit rated at 2,000 US gatlons per day 
2 Memt m e  Backwash and Clean-in-piace Systems 
2 Mend rane W i n g  tanks 
Membrine hoist €or inspection aud removal 

l y  Owner and reproduced on page H-7 of schedule 

The parries agr %e tbat the design matters discused at the September 8,1997 building design 
meeting, the :ninutes .from which form page H-6 of &is schedule, are relevant in 
determining tb: design of the treatment plant building, 

4. Cornposting Facility 

1. In vesse. cornposting unit rated at 3.0 m3 per day 

The Costractoi and the Owaer agree that any one or more of the fallowing items shaIl be 
added fa tbe Vrork, but only if the CootraMor and the Owner h t  agree on the price for 
any such item: 



:a 
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1. 
2. 
3. 

XI. GSSUMPTIONS Ur(rPmYING CONTRACI' 

Forcemrin Extension to Headworks Building 
Entrance Pillars and Fence for Work Site 
Grease Decant Chamber and Plumbing at Lift Station 

P 

h y  variation :rom the following assumptions is to be dealt with by a chang in the scope 
of the Work pi rsuant to the general conditions. The Owner ackmwledges and agrees that 
the following issumptiom have formed the basis far the Contractor's Proposal and the 
Contract Price 

1. 
2. 
3. 

Unifornt structural flll existing at the Work Site. 
No polh~tants, con- or urxic substances h fill or anywhere on the Work Site. 
The strictwal integrity of existing tanks is in accordance with design drawings 
therefoi, and that no deterioration has occurred that will affect their strength 
(providtd that a professional engineer u) inspect tbese matters is at the sob option 
of the Clontractar and at the sole risk and expense of the Contractor). 
Tbe Waer has a suitable disposal mehod for screenings that is satisfactory to MOE. 4. 

The following information is to be provided by the Owner to the Contractor as promptly as 
is practicable i her execution of tbe Cantract by the @ 

P 2 .  

3. 

4. 

5. 

6.  
7. 

Design hxrnentation for the exisring Warview Facility w3.b regard 10 treatment 
processts, showing capacity of entire plant (pennit compliant), main parshall flume. 
bypass Imsball flume, IllLtinlbypass channels, trough feeding east half of treatment 
plant, bough feeding west half of treatment plant, east half of plant independently 
(permit comptiant), and west half independently (permit compliant). 
Design drawings for the Westview Facility with regard to treatment processes, 
indudin g hydraulic profile, 
Gcotdinical report on fill located below the existing treatment tanks and existing 
cquipnumt building on the Work Site. 
Drawi43 displaying the electrical power, distribution and control for the Westview 

Stcllctur BI drawings for the existing tanks and buildings at the Work Site comprised 
in the V/estview Facility. 
Schema ic drawings of the Owner's d t a r y  sewer coUection system. 
Drawiqs of the Grief Point lift station arrangement ccrmprised in the Owner's 
sanit;Uv Sewer system, 

Facitity, 
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IV, TRACIJJNG AS PART OF WORK 

As part of the Work, and induded in the Coatract Price, the Contrmor sbdl provide the 
classroom and hands-on training services described on page H-5 of &is Schedule. 

b 

P 





Secr by: LI3STONE,YOUNG,ANDEPSCN 16246893444 ; 
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SCHEDLZiE I - OWNER'S WORK 

The following describes, in general terms, the Work to be performed by the Owner as the 
"Owner's Work" for the purposes of the Conuact: 

1 1. 

2. 

3. 

The Owner shall survey the Grief Point lift station m d  carrcct the odour of incoming 
sewage mmectd with that lift stadon. 
The Oumer shall eliminate or intercept grease from tbe Owner's sanitary sewer 
abcticin system so that it does not enter the Wesrview Facility. 
The Owner shall be solely responsible for additions or improvements M landscaping 
beyond .my rsurdscaping altered or damaged by the Convactor in annection with the 
Work, ivhich landscaping shall be repaired by the Contractor to as close as is 
practicable to irs pre-Work Condition, 
The Owner shaU remwe fencing mound the Work Site as necessary for the 
Contractor to perfom the Work and the Ower shall remove that fencing at 
Comple5oa 
The OHaec shall operate the Westview FaCirity as necessary during the Work, 
iacludiqg by transferring the functions of the Westview FaciIiry to the west half of 
that facility, having dosed the east side of the Westview Facility. The Owner shall 
also empty and clean the west side of the Westview Facility immediately after 

4. 

5. 

b e  - 

cOmpIe&k.. 
ti-- n e  Owner service the compost site contemplated as it consequence of the 

Upgpde:, iacludiog by providing e l m  service thereto, fencing and control of 
access, ;md covered storage of compasd material, aU to the satisfaction of she 
MOR 
Tha Owrler shalt, at its expense, provide an operator for the Westvim Facility, and 
dl wates, power. light and heat necessary to and for the Work on the Work Site. 

w 

7. 

P 



Senl &y :  LIDSTO~E,YOUNG,ANDEPSON 16046893444 ; 
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1. 
2, 
3. 

Farcem~ Extension to Headworks Bu&.lQ 
Entrance Pillars and Fence for Work Site 
Grease Decant Chamber and Plumbing at Lift Station 

11. AS!SWPTlONS Ulr;DERLYING CONTRACT 

~ r r y  variation :iom the following assumptions is to be dealt with by a change in the scope 
of the Work pi~suant to the general conditions. The aCknOWkdgeS and agrees that 
the following ;issumptiom have formed the basis for the Contractor's Proposal and the 
fiQW 

I. 
2. 
3. 

Uniforni structural fill existing ai the Work Site. 
No polli.itants, con- or taxic substances io fill or anywhere on the Work Site. 
The stxiaural integrity of existing tanks is in accordance with design drawiags 
therefoi, and  that no deterioration has occurred that Will affect their strength 
(prcwidt 4 that a professional engineer to inspecr these matters is at tbe sole option 
of tbe Clontractor and at the sole risk and expense of the Contractor). 
Thc Ow aer has a suitable disposal method for screenings that is satisfacrory to MOE. 4, 

HI. IMFORrZhTION TO BE PROVIDED BY "HE OWNER "0 THE CONTRACTOR 

Ttte _- followbg information is ta be provided by the Owner to the Cantractor as promptly as 
is practicable i fter execution of &e Contract by the Owner: 

4. 

5. 

6. 
7. 

I 
I 
I 

Design hxirnentation for the existing Westview Facility with regard to treatment 
processts, showing capacity of entire plant (permit compliant), main p W  flume. 
bypass I w h a l l  flume, main/bypass channels, trough feediag east half of treatment 
plant, bough feeding west half of treatment plant, east half of plant independently 
(permit compliant), and west half independently (permit cornpliant). 
Design drawings for the Westview Facility with regard to treatment processes. 
indudin g hydraulic profile. 
Geatecltnical report on fill Iocawd below the existing treatment zanks and existing 
quipm:nt building on the Work Site. 
Dnswiqry-;s displaying the electrical power, distribution and control for the Wcstdcw 
Facility. 
S t m c t w ~ I  drawings for the existing tanla and buildings at the Work Site comprised 
in the Vktview Facility. 
Sdmmic  drawings of the Owner's sanitary sewer coUection system. 

of the Grief Point lift station arrangement comprised in the Owner's 
sdt;Uv sewer system. 
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OFFICE OF 
ENGINEERING TECHNICAL MANAGER 

May 6,1997 

MUNICIPAL HALL 
691 0 DUNCAN STREET 

POWELL RIVER, B.C. 
V8A 1V4 

MUNICIPAL HALL (604) 485-6291 
SERVICES (604) 485-8604 - FAX (604) 485-291 3 

Hill Murray & Associates Inc. 
Suite 202,780 Tolmie Avenue 
Victoria, B.C. 
V8X 3w4 

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, 

Richard Stogre, A.Sc.T. 
Engineering Technical Manager 

RS/lf 

enclosures: 



Section 2.0 - Wastewater Characteristics 

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 €or 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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1.0 Introduction 

Many municipal wastewater treatment plants suffer excessive peaking flows due to infiltration and inflow e 
(M). In many cases, these peaking flows can exceed the treatmentcapacity 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 infrastructure 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 Overflo’ws, 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 environments\ 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&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, <130mg/L 
TSS <130m& 

This paper will show that through the selection of a treatment system that provides an exceptionally high 
level of treatment, I&l 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 < 5 mg/L, TSS < 5 mg/L and act as the ideal base for an 
effective dilution strategy). 

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). 

8 

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 
(BOD/TSS - 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 ff 
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 

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 

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 &om the wastewater. Filtered water leaves the 
unit 6om 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. 

8 

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. 

! 

C C M  WATER 

OR MONOOOOUE 

Schematic of Micro-Screen - Figure I 

Hill, Murray & Associates Inc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 3 
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10 Oct 97 

15 Oct 97 - 100% Washwater 

4.2 Operational Data a 

BOD 250 150 40% 

TSS 176 70 60% 

BOD 210 130 38% 

During the Central Saanich trial, the pilot micro screen was operated at an influent flow of approximately 
170 Wmin. The flow vaned fi-om 193 Umin at the start of a cycle (when the drum was clean) to 164 Urnin 
as the screen was blocked off. The screen consistently began rotating as the influent flow reduced to 170 
L/min. 

15 Oct 97 - 10% Washwater 

15 Oct 97 - 10% Washwater 

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. 

BOD 260 144 45% 

TSS 208 83 60% 

BOD 206 142 31% 
I 

The following lab data was collected for the trial: 

TSS 

I I I I 1 

196 74 62% 

Date I Parameter I Influent I Eftluent I %Reduction I 

I TSS I 204 I 84 I 59% I 

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 3 150 mg/L 
Sample #2 3010 mg/L 

Drum Liquid Sample #1 322 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 difficulty 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, Murray & Associates lnc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 4 
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170 mg/L 

I70 m g 5  

5.0 Effect of the Application of MBR and Micro Screen Technology to the I&I-Limited 0 Municipal Plant 

Infiltration & Inflow (Point B) 

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. 

Flow Variable 
Peak flow: 3000 m’/day 

BOD 30 mg/L 

For the purposes of this model, a plant was schematically modeled as shown: 

MBR Discharge (Point C) 

Micro Screen Discharge 
(Point E) 

Infiltration & Inflow 

Flow Variable 
Peak Flow: 26000 m’/day 

BOD 5 m a  

TSS 5 mg/L 

Peak Treatment Capacity 7500 m’fday 

BOD 38% reduction 

TSS 60% reduction 

Peak Treatment Capacity 6500 m3/day 

A C 
Raw Wastewater Micro Screen 

0 - 
Discharge 

Schematic Model of PZant - Figure 2 

In order to run the model, the following parameters were input: 

I I a I 

Influent (Point A) 

TSS I 30mg/L 
I 

Hill, Murray & Associates lnc. Suite #202 - 780 Tolmie Ave, Victoria, BC V8X 3W4 
Phone: (250) 388-3930 FAX: (250) 388-3943 5 
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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 2xADWF 
70 

60 

$50 
E 
m-40 
CA 
k. 30 

m 20 

10 

0 

8 

0 5,000 10,000 15,000 20,000 25,000 
Flow, m3/day 

+ BOD - MBR/Microscreen+ TSS - MBR/Microscreen 

--t BOD - Existing -t- 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 BOD/TSS of 30/30 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 
BOD/TSS of 35/30 mg/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 treatment/screening/dilution 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 
Phone: (250) 388-3930 FAX: (250) 388-3943 6 
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Date: Tuesday, March 09, 1999 # of pages (including this sheet} 

To: Richard Stogre/ Rob Murray Fax ## (604) 485-2913/ 

Oftice: District of Powell River/Hill Murray & Phone # (604) 485-86041 
Associates (250)-665-8953 

From: mLai Phone # (604) 582-5269 
Pollution Praveation 
Lower Mainland Region, Surrey Fax # (604) 584-975 1 

Re: Draft Westview STP amended Waste Management Permit PE-73 

SPECIAL INSTRUCTIONS: 

Enclosed please find B copy of a draft mended 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. 

2. 

3. 

4. 

5. 

6. 

Maximum disclgarge quantity has now been changed to 20,000 rn3/day (1.1.1) with an 
cffluent quality of 45/45 for BOD,/TSS. ( I .  1.2) 

The requirement to meet 10/10 BODFSS and non toxic effluent for discharge quantity 
equal to or less than 4600 m3'day has'been replaced by Section 2.3 Optimization of 
Membrane FiltrAtion Process. 

Designated treatment works and authorized works have been modified. ( 1.1.3) 

Disinfection requirement has been modified.(2.4) 

Changes have been made to the Bypass clause to reflect bypassing of secondary treatment 
pJmt and treatment by rotating drum screens during rainfall evenk(2.5) 

Minor wording changes to Sludge Wasting and Disposal, claw.. (2.9) 

Ministry of Environment and Land6 MailingRocafiQn Addrass: Telephone: (604) 582-5247 
Environment, Lower Mainland Region 1 W70 i 52 Street Faosimile: (664) 584-9751 

SURREY BC V3R OY3 or (604) 562-5335 Lands and Parks Pollution Prevention 
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7. New requirenients for Toxicity Assessment (2.12) and Membrane Filtration Backwash 
{2.13) 

8. Revised toxicity monitoring requirement (3.3. .4) 

9. Revised report frequency (2.10) and submission date for Infiltration and laflow strategy 
(3.3) 

Please review the above changes and provide comments by March 29, 1999. 

URGENT: No CONFIDENTXAL: No ORIG. IN MATL: No 

Material contained in this fbr transmission may be confidential, und should only be 
delivered to the addresstw. If you do not receive all pages, pleme call 582-SZ4Z. 
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- 
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COLUMBIA 

@003/009 

MINISTRY OF ENVIRONMENT, 
LANDS A N 0  PARKS 

PERMIT 
PE-00073 

Under the Provisions of the Waste Management Act 

THE C O R P O R A ~ N  OF THE DISTRICT OF POWELL RIVER 

6920 Duncan Street 

Powell River, British Columbia 
V8A 1V4 

I 

is authorized to discharge effluent to the waters of Malaspina Strait fiom 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 Wmfe Management Act and m y  result in prosecution. 

@ 

1 AUTHORIZED DISCHARGES 

1.1 This section applies to the discharge of effluent from a MUNICIPAL SEWAGE 
TREATMENT PLANT SERVING TFE W E s m W  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 biochemical oxygcn demand (BOQ), 
Total suspended solids (nonfilterable residue), 

45 mgL, maximum; 
45 rng/L, maximum. 

Data Issued: June 24, 19G3 
Da1.c Amandcd! 

H.G. M i i ~ w ~ l l  
Assistiuit Regional Waste Mnnager 

PERMIT: PIG00073 Page: I OP? 
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Pollu tlon Prevention 

1.1.3 The designated treatment works, approximately located as shown on 
attac&ed!Site Plan A, are: 

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 fmm which the discharge originates is Lot 3 
Blocks 6 &k 7, Pian 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. 

1.1.5 The locarion of the point of discharge is Malaspina Strait approximately 
490 metres northeast of t o t  8 Plan 5096, District Lot 5307, NWD. 

2 GENERAL REOUIREMENTS 

The permittee 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 plocess Modifications 

The Regional Waste Manager shall be notified prior to implementing changes to 
any process that may adversely affect the quality andor quantity of the discharge. 

2.3 Optimization of Membrane Filtration Procq 

The perrnittoe shall optimize utilization of the membrane filtration component of 
the secondary treatment plant to the fullest extent of the design capacity in a 
manner acceptable to the Regional Waste Manager. 

2.4 Disinfection 

Disinfection of the effluent shall be carried out between May 1 and September 30, 
inclusive, by ultraviolet radiation or other alternatives acceptable to the Regional 
Waste Manager. 

Date ksucd: June 24,1963 
Date Amended; 

H.G. Maxwell 
Assistant Regional Waste Manager 

Page: 2 of 7 PERMIT; PE.00073 
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2.5 

, I " 

2.6 

27 

2.8 

Emereencv Procedures . 

the event of m emergency which prevents compliance witb a requirement of 
this P e d t ,  that requirement Wil l  be suspended for such time as the emergency 
continues or until orherwise dirhted by ~e Regiond Waste Manager provided 
that: 

a. Due diligence was exercised in relaurn to the process, operation or event 
which caused the emergency and'&& rhe emergcaey occurred notwithstanding 
this exercise of due diligence; 

b. The manager is immediately notiikd'of the emergency; md 

c. It can be demonstrated that every* possihle is bciag done to mqpm 
compliance in the shortest possible tiheI-\ 

Notwithstanding (a), (b), and (c) above, the @imager n a y  require the operation to 
be suspended oc production }cv& to be mducaer.?; to proteat the rsnvZraPmbnt whlh 
the situation is corrected. 

g a s a i a r a d o u ~ ~  - %. 

A sign shdl be erected along the alignment of the $&ill above high water nuWk. 
The sign shall idencify the nature of the works, "he,yordhg 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'ycars <- ,.k by inkpendent 
qualified personnel to ensure it is in good condition. An ins,l@:tion report shall. be 
submitted to the Regional Waste Manager within 30 days a€@,$%8 inspection date. 
The next report shall be submitted by June 30,2003. 

v 

'9 ,, 

u c , e  -..__ - 
Assistant Regional W S t t  ManPgcr 

PERMIT: PE-00073 
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Pollution Prevention 

2.9 Sludge Wasting and Disposal 

Sludge wasted fiom the treatment plant shall be processed by mesophilfic 
digestion and dewatering prior to disposal or utilization in a manner approved by 
the Regional Waste Manager, or as authorized by regulation under the Waste 
Management Act, 

2.10 Infiltration and Inflow Strategies 

The permittee shall prepare annuaI reports on works undertaken to minimize 
infiltration and inflow of stormwater and groundwater into the sanitary sewer 
system. The rcport shall include, but is not limited to, initiatives such as  
identification and elimination of stormwater connections to sanitaxy sewer, 
replacement and repairs of leaking pipes and apportenances, standardization of 
construction standards, deve1,opment and enforcement of local bylaws, education 
initiatives, identification of management options, and performance measures of 
each initiative. 

2.11 Facilitv Classification and Operator Certification 

The permittee shall have the works authorized by this p e d t  classified by the 
Environmental Operators Certification Program Society (Society). The works 
shall bo 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 Regioimi Waste Manager. In addition, the manager shall be 
notified of the cl,assificntion 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 
maintained by persons who the pennittee can demonstrate to 
the Director, are qualified in the safe and proper operation of 
protection of the cnvironment. 

be operated and 
the satisfaction Qf 
the facility for the 

2.12 Toxicitv Assessment 

The Regional Waste Manager may require on evaluation of the causes of effluent 
toxicity andlor the impact of toxic discharges on the receiving environment. 
Based on the evaluation, the manager may require that the permittee cake steps to 
reduce effluent toxicity or its impact on the receiving environment. 

w 8' * Date lssved; lune 24. 1963 H.G. MZLXWE~~ 
Assistant Regional Waste Manager Date Amended; 
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2.13 3 e 
A n y  effluent from the membrane filtration backwash operation shall be 
dechlorinated prior to discharge to reduce the chlorine residual below detectable 
limits. Spent backwash solution must be disposed of to the satisfaction of the 
Regional Waste Manager. 

3 MONITORING GM) REPQRTlNG REO UTREMENTS 

3.1 Discharge Monitoring 

3.1.1 Flow Measurement 

Provide and maintain suitable flow measuring dovices and record once per 
day the effluent volume discharged over a 24-hour period from a) the 
rotating drum screens, b) the secondary treatment plant, and c) the final 
discharge point. 

3.1.2 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 sampkg, storing and transporting the 
samples to adequately control temperature and avoid contamination, 
breakage, etc. 

3.1.3 Analyses 

Obtain analyses of the smpks  for the following: 

5-day biochemical oxygen demand, mg/L; 
Total suspended solids (nonfdterable residue), mgL; and 
Fecal coliform, MPN/lOO mL, between May 1 and September 30, only. 

ate Issued: lune 2A, 1963 
Date Amcndcd: 

H.0. Maxwell 
Assistanl Regional Waste Manager 

PERMAT: €'E-00073 Pagcc: 5 of I 
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3.1.4 Grab Sapnpling 

A suitable sampling facility shall be installed and a gab smple of the 
final effluent authorized by Section 1 - 1 shall be obtained during February 
and August for fish bioassay (rainbow trout), toxicity tast, LTSO, hours. 
If he toxicity test results in a failure, the permittee is required to notify the 
Regional Waste Manager imnlediate1y nnd cohduct a confinnation test 
wirhin one week. If two consecurivc toxicity tests result in Eailure, 
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 bansporting the 
samples to adequately control temperature and avoid contamination, 
breakage, ecc. 

3.2 M m  

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 

Coatinuous Monitoring plus the Collection of Air, Air-Smission, Water, 
Wastewater, Soil, Sediment, and Biological Samples, 1996 Edition 
(Permittee),’’ or by suitable alternative procedures as authorked 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, Bdieish 
Columbia, VSW 9V7 ( I  -800-663-6105 or (250) 387-6409). A copy of the 
manual is also available for inspection at all Polluuoii Prevention oflices. 

3.2.2 Chemical Analyses 

Analyses am 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 Ceiztre, 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 i s  also available for inspection ac dl Pollution Prevention Offices, 

a Date Issued; Junc 24. 1463 H,G. Maxwcll - 
Date Amended: Asritltant RGgionlrl Waste Mmagcr 

Page: 6 of 7 
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3.2.3 Quality Assurance 

All data analyses required to be submitted by the permit shall be 
conducted by a laboratory acceptable to the Regional Waste Manager. At 
Che request of the manager, the permittee shall provide the laboratory 
quality assurance data, associated field blanks, and duplicate analysis 
results dong with the submission of data required under Section 3. of the 
permit. 

3.3 Reportinq 

Maintain data of analyses and flow measurements for inspection and submit the 
data, suitably tabulated, to the Regional Waste Manager for tha 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 'Mow strategy 
sWus report pursuant to Section 2.10 ends June 30, 1999. All reports shall be 
received by the manager within 3 1 days of the and of the reporting period. 

H.G. Maxwell 
Assistant Rcigionel Waste Manager 

Page: 7 of 7 PERMIT; PE-00073 



File: PE-00073 

REGISTERED MAIL 

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 Wusre 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 Acr. 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. 

0 

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 

e 
Ministry of Environment and Lands Mailing/Location 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 
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BRITISH COLUMBIA 

Pollution Prevention 
10470 - 152 Street 
Surrey. British cdumbia 
V3R OY3 
Telephone: (604) 582-5200 
Far (604) 584-9751 

MI N 1 STRY 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 mg/L, maximum; 
10 mg/L. maximum; 
96. hours, minimum. 

Date Issued: June 24. I963 
DareAmended: XT 0 6  1998 

Page: I of7 

H.G. Maxwell 
Assistant Regional Waste Manager 

PERMIT: PE00073 
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Pollution Prevention 

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), 

45 mg/L, maximum; 
45 mg/L, maximum. 

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. 

1.1.4.1 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. 

1.1.4.2 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 
Date Amended: 

Page: 2 of I 
OCT 06 898 

H.G. Maxwell 
Assistant Regional Waste Manager 
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2 GENERAL REOUIREMENTS 

2.1 

2.2 

2.3 

2.4 

Pollution Prevention 

Maintenance of Works 

The permittee 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. 1963 
Date Amended: OCT 0 6 898 

Page: 3 of 7 

Assistant Regional Waste Manager 

PERMIT: PE-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. 

Sludpe Wastinp 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 Stratepies 

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 
Date Amended: OCT 0 6 19% 

Page: 4 of 7 

Assistant Regional Waste Manager 
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Pollution Prevention 

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 permittee 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. 

MONITORING AND REPORTING REOUIREMENTS 

3.1 Discharge Monitoring 

3.1.1 

3.1.2 

3.1.3 

Date Issued: June 24. 1963 
Dare Amended: QCT 0 6 

__ 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 e)  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 

Obtain analyses of the samples €or the following: 

5-day biochemical oxygen demand, mgk; 
Total suspended solids (nonfilterable residue), mgL;  
Fecal coliform, MPN/ LOO mL. 

1998 
- -  

H.G. Maxwell 
Assistant Regional Waste Manager 

Page: 5 of 7 PERMIT: PE-00073 
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3.1.4 Grab Sampling 

Pollution Prevention 

A suitable sampling facility shall be installed an6 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), LTSO, hours. 

3.2 MonitorinP 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, I963 
Dare Amended: @T 0 6 
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Assistant Regional Waste Manager 

PERMIT: PE-00073 
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Pollution Prevention 

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 31 days of the end of the reporting period. 

Date Issued: June 24. 1963 
Date Amended: 

Page: 7 of 7 
OCI 0 6  1998 

H.G. Maxwell 
Assistant Regional Waste Manager 

PERMIT PE-00073 
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k p a l  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 PERMIT: PE-00073 

OCT O F  1998 

Assistant Regional Wasre 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: 

StartlStopEmergency Stop 
Measurement of steady state performance parameters 
Wand-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 

cwc-00 10 
Full Load Stress Trial 

PRA Microscreens 

PRA Microscreens provide the screening of infiltration-diluted raw wastewater 
during wet weather flows. 

2 

37p panels 
9213 rn3/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 ah--- -ru 3 ~ s ~ ~ n e d ? 6 9 0  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 @ 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: 



Trial Procedure: 

Item 

1 

2 

3 

4 

5 

6 

7 

Description 

Drumscreen #I  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: 

Notes 

1 



P. R.A. Manufacturing Ltd. 
Post Office Box 774, Station A, Nanaimo, B C , Canada, V9R 5M2 
Tel 250-754-4844. Fax 250-754-9848, e-mail pramfg@island net 

16 November, 1998 

PRA ROTOFILTERTM MAXIMUM FLOW CAPACITY TEST CHECKLIST 

1. 

2. 

3.  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Ensure that downstream weirslvalves are positionedopened 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 while 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. 



H-M/CWC Acceptance Trial 
Trash Removal System 

c wc-0011 
Full Load Stress Trial 

System: 

Purpose of System: 

Number of Primary 
Systems Fitted: 

Design Parameters: 

Trial Objectives: 

Trial Duration: 

PrecautionsRVotes: 

PRO-AQUA ML Trash Augers 

PRO-AQUA ML Trash Augers provide coarse screening and trash removal for 
the influent to the plant. 

2 

#1 #2 
3 mm 5 mm 
100 L/sec = 1585 USGPM 

Continuous unmanned operation (normal maintenance required) 

140 L/sec = 22 19 USGPM 
= 2.3 USMGD = 3.2 USMGD 

The objective of this tnal is assess the capability of the trash augers to remove 
trash and inorganics from 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 rnrn Screen 
~- ~~~ -~ 

Sustained Peak Flow of 1585 USGPM dunng 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. 

DesigdContract Number: Date: 



Trial Procedure: 

4 
q 

[tern 

1 

2 

3 

4 

5 

6 

7 

Description 

3 mm Screen 

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: 
*. 

Notes 



H-M/CWC Acceptance Trial 
MBR System 
cwc-00 12 

Full Load Stress Trial 

System: ZENON Membrane Bioreactor 

Purpose of System: The ZENON system provides tertiary quality treatment to the influent 
wastewater. 

Number of Primary 
Systems Fitted: 2 

Design Parameters: 93 1,000 USGPD Steady State 
1,862,000 USGPD Peak (1 2 hours of 24) 
Continuous unmanned operation (normal maintenance required) 

Trial Objectives: 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 = 93 1,000/1440/0.84 = 770 USGPM TOTAL 
Each Bank must therefore produce = 385 USGPM for 24 hours of 24. 

Trial Duration: 3 days 

PrecautiondNotes: The service factor for water-made-good is 84%. 

DesigdContract Number: Date: 



Trial Procedure: 

1 

2 

Item 1 Time 

T 

T+ 1 

3 I 
I 

T+5 

T+7 

T+9 

T+6 

T+8 

7 I 
I 

Date of Trial: 

CWC Staff: 

Description 

Perform In-Situ Clean 

Throttle MBR production to 770 USGPM. 

Operate for a minimum of 4 hours at this 
set Doint. 

Increase MBR flow to 1540 USGPM over 
an 8 hour period in accordance with the 
following schedule: 

770 USGPM 
960 USGPM 
1155 USGPM 
1350 USGPM 
1540 USGPM 

Operate at 1540 USGPM for 6 hours 

Reduce Droduction to 770 USGPM 

Perform In-Situ Clean. 

Operate for a minimum of 4 hours before 
returning to auto. 

Notes 

Manufacturer’s Representative: 

Owner’s Representative: 
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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 #I and #2 at 
h e  w a ~ e w  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. 

Membrane Performance 

Membrane performance was very stable throughout the test. Several factors contributed to this: 
t 

Rotation of membrane cassettes through recovery cleans; 
sludge maturation; and 
MLSS levels at 12,000 mg/L. 

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 

process 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 

derated permeate flow percentage factor was calculated as per the following: 

Back pulse flow rates: 2.2% 
Processing back pulse water: 2.1% 
Process pump ramp up time: 0.1% 

see  EX A, B and C. 
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Westview Flows 

11/1/98 2/9/99 5/20/99 8/28/99 1 2/6/99 311 !XKl 6/23/00 

Date 

1 Total Flow = MBR Treated Bypass Flow 4600 m3/day 1 

Average Annual Flow 
AAF Treated by MBR 
MBR AAF Since Upgrade 

1999 
m3 USGPD 

6614 1746151 
4065 1073265 
4968 1311568 
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CANADA 

NORTHWEST 
TERRITORIES 

1 

1 
) 
1 
) 
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IN THE MATTER OF STATEMENTS MADE 

PARTNERS LTD, TO DENNIS BEDARD 
)! BY AN EMPLOYEE OF REID CROWTHER & 

STATUTORY DECLARATION 

TO WIT: 

I, DENNIS BEDARD, Professional Engineer, of the Town of Iqaluit, in the 
Northwest Territories, Canada, DO SOLEMNLY DECLARE that: 

1. I am the Municipal Engineer for the Town of lqaluit and have been so 
employed since early 1998, having previously worked as a consulting engineer 
throughout Canada’s Arctic over the past several years. 

2. In my capaclty of Municipal Engineer and with the expansion of local 
infrastructure to accommodate the new Nunavut government seat, I deal 
extensively with engineering consultants and contractors, . including Reid 
Crowther & Partners i td .  (“Riid ‘Crowther”) and Hill, Murray & Associates lnc, 
(“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 infrastructure 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 vlslt w a ~  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 Crawther. 

5. Subsequently, both Hill, Murray and Reid Crowther bid on engineering 
services for a 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 to the potable water 
treatment plant at Iqaluit, Reid Crowther attempted to introduce confidentiaf 
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 offke. He made remarks to me WhiGh 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, 1 advised Mr, Cronk that I had 
previously visited the Westview waste water treatment plant. 

9. Mr. Cronks 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 . tu 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 

I , .  , . .  , 
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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 Hilt, Murray for competitive 
bids in the Town of Iqaluit. 

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 
virtue of the Canada Evidence Ad. 

DECLARED before me at the Town ) 
hwest Territories, ) 

for the Northwkst Territories 
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MUNICIPAL HALL 
6910 DUNCAN STREET 
POWELL RIVER, 0. C. 
VEA 1V4 
TELEPHONE (604) 485-6291 
FAX (604) 485-2913 

OFFICE OF THE 
MUNICIPAL CLERK 

November 18,1998 

Mr. Rob Mwray 
Hill Murray & Associates Inc. 
Suite 202 
780 Tolmie Avenue 
Victoria, B. C. 
V8X 1W4 

Dear Rob: 

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 

Isabel1 Hadford 
Municipal ClerkBersonnel 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 PonelI River 
Municipal Hall 

6910 Duncan Street 
Powell River, BC 

VSA 1V4 

Prepared by: 

Reid Crowther & Partners J,td. 
Consulting Engineering Worldwide 

300 - 4170 Still Creek Drive 
Burnaby, BC 

V5C GCG 

Phone: (604) 298-6181 
Fax: (604) 294-8597 

October 31,1998 

Project No. 3292906 



November 17, 1998 

The Corporation of the District of Powell River 
Municipal Hall 
6910 Duncan Street 
Powell River, BC 
V8A 1V4 

Attention: Mr. Gin0 Francescutti, A.Sc.T. 
Development Services Manager 

Dear Gino: 

Refer lo File: 32929-06 
\U(CPLV~l\VOLI\DATA_2\PROIECTS\PNU29f90 

Re: Westview Water Reclamation Plant 
Stage 1 Contract and Completion Review 
Final Report Submission 

Please find attached four copies of our Find 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 DraR 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 Oowther &I Partners Ltd. 
Suite 300,4170 Still Creek Drive, Burnaby, British Columbia V5C 6C6 Phone: (604) 298-6181 Fax: (604) 294-8597 www.reid-crowther.com I 

http://www.reid-crowther.com


MH. Gino 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 

Influent auger screens do not 
appear to hc t ion  as intended; 
they do not remove sufficient 
screenings quantities. 

The grit removal system does not 
appear to hc t ion  as intended; 
grit quantities removed from the 
wastewater are substantially less 
than would be anticipated 

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. 

The membrane system has not 
satisfactorily demonstrated the 
ability to treat the flows 
stipulated in the Contract 

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. 

Sludge quantities generated are Contractor and plant operators to 
expected to be substantially monitor sludge wastage rates. 
greater than indicated in the 
design information provided. 
I 

Performance testing to be carried 
out during 30 day monitoring 
period. 

Screenings removal efficiency 
and hydraulic capacity testing to 
be carried out during 30 day 
monitoring period. 

Issue remains unresolved. 

Performance testing to be camed 
out during 30 day monitoring 
period 

Sludge quantities and operation 
of sludge press to be evaluated 
during 30 day testing period. 



Mr. Gin0 Francescutti, A.Sc.T. 
Development Services Manager 
November 17,1998 
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$)dour control biofilters are too 
small and are unlikely to 
effectively. control odours from 
the headworks area and sludge 
press room. 

Disinfection not provided for 
bypass flows. 

No containment is provided for 
sodium hypochlorite storage 
containers in the main process 
building, as required by WCB 
regulations. 

No emergency eyewashlshower, 
with a 20 minute supply of 
tempered water, is provided at 
the sodium hypochlorite storage 
area, as required by WCB 
regulations. 

No gas detection sytem has been 
installed in either the headworks 
or the membrane treatment area, 
as required by NFPA 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 
NFPA 820 and the Canadian 
Electrical Code. 

Record drawings have not been 
submitted. 

. . .  . . .  .. ... 

Contractor has made a minor 
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. 



Mr. Gin0 Francescutti, A.Sc.T. 
Development Services Manager 
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Operating manuals, maintenance 
manuals, andor operation & 
maintenance manuals have not 
been submitted for review by 
District. 

Substantial changes and 
modifications have been made 
without record of the District 
approving the change or 
modification. 

Seismic bracing in main process 
building appears minimal. 

Ventilation rates in the 
headworks area may not be 
sufficient as evidenced by the 
condensation that occurs when 
the doors are closed. 

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 flow 
rate., Le. 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 configuration. 

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 District 
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 
final completion. 

Issue is resolved, subject to 
District approval. 

Equipment protection provided 
by control system to be evaluated 
during 30 day testing period. 
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Development Services Manager 
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We confirm that the deficiencies and areas of concern listed in our report are both substantial and 
serious. 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 
level 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 Mr. 
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 Design/Bujld 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 to the new 
wastewater treatment facility remain the responsibility of the Contractor. 

~ 
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SECTION 2.0 
PROJECT BACKGROUND 

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 outfdl 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 hture. A third treatment 
issue is related to the fact that the effluent from the plants is not disinfected prior to discharge. It 
is believed that the discharge of this waste stream has added to the faecal coliform counts in- 
nearshore waters in the area and likely has contributed to shell fish harvesting prohibitions over 
the last few years. 

In addition to these treatment problems, the Westview plant generated odours during the w m e r  
summer months that became a source of complaints from nearby residences afid comerc id  
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 fbrther, 
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 - 
the Functional Design. 

2 - 1  
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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 
River with an operating wastewater treatment plant based on certain performance warrantees and 
minimum equipment and quality assurances. 

That plant is now nearing completion. On July 13, 1998, the Contractor applied €or and was 
granted Substantial Completion. Since that time, they have been involved in commissioning the 
facility. In the near future, the Contractor intends to achieve Final Completion. 

2 - 2  



SECTION 3.0 
DESIGN FLOWS 

3.1 AVERAGE ANNUAL FLOW AND AVERAGE DRY WEATHER FLOW . 

The average annual flow (M) is the amount of flow expected through a calendar year. 
The average dry weather flow (ADWF) 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 GQF of 3,750 m3/d for the 
Westview catchment. The contract between HMA 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 Prelimhary Design Report as 13,065 m3/d. This concurs with the 
new permit for the p€ant issued by the British Columbia A4kktr-y of Environment, Lands 
and Parks (MOELP) on October 6, 1998. This permit states that the maximum daily 
discharge will be 13,640 m3/d. Reid Crowther's Prelhhary 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,OSO 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 staff 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 

3.4 

outlining the rationale for the relatively low maximum day flow through secondary 
treatment (4,600 m3/d, or 1.2 1 *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 €€MA, 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. 

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 fI ow entering the plant equates reasonably with the flow leaving 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 to  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 from these 
flow meters significantly overstate the amount of flow actually treated in the secondary 
treatment process. 

3 - 2  



SECTION 4.0 
EFFLUENT REQUIREMENTS 

Tertiary EBuent 

Primary Bypass 

Schedule E - Perfbrmance Specifications of the.Execution Version of the Contract with KMA 
clearly states that the plant will provide treatment @OD < 10 mg/L; TSS < 10 m a ;  and faecal 
coliform < 25 MPN/lOO d) for a flows less than 931,000 US gallons per day (3,524 rn3/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 m a .  Schedule E of the 
contract states that “the treated effluent from the Westview Facility after conzpletion of the 
Upgrade must in all respects meet applicable criteria set out in the Draj? Discharge Criteria for 
wastewater treatment facilities as they apply to tertiary wastewater treatment facilities, issued by 
the MOE and dated 5, I996 and any replacement or amendnient thereto”. 

4,400 m3/d 10 Cfu/lOO mz, 4.4*108 cfi 

8,600 m3/d lo6 CfidlOO mL4 8.6*1013 cfi 

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 disinfected. It should be noted that, as ‘ihe bypass is 
not disinfected, as soon as any by-pass takes place it renders Jisidection 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 
efhent faecal coliform density of 10 cW100 mL) illustrates the resulting high faecal coliform 
density in the blended flow when the primary bypass (assumed faecal coliform density of IO6 
cfid100 mL) is not disinfected: 

I 11 Blended Flow I 13,000 m3/d I 6.6*10’ cfU/lOO mL- I 8.6* 1013 cfi~ 

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. 

4 - 1  
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SECTION 5.0 
CONTRACT REVIEW 

5.1 BACKGROUND 

This section of the report provides an overview to the status of the contractual issues of 
this project. The source documentation used for this review is the Execution Version of 
the Design Build Contract between the District of Powell River 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 
between the two parties to the contract dated September 12, 1997. The Table of Contents 
for the Contract is as follows: 

General Conditions 

Schedule A - Insurance Conditions 
Schedule B - Contractor’s Form of Performance Bond 

Zencn’s Form of Performance Bond 
Schedule C - Contractor’s Form of Labour and haaterials 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 Matters 
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 approva!, the District commenced release of 
the holdback monies under a phased approach agreed with the Contractor. 

5 - 1  
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Section 5.0 - Contract Review 

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: 

> Definitions and Interpretation 

GC 1.1. (aj) “Substantial Completion ” hieans substantial conpletion as 
determined in accordclyce with the Builder’s Lien Act by the Owner’s 
Representative in accordance with these GCs. 

> Certificates and Payments 

GC20.3 The Owner’s Representative shall, not later than 10 Days after the 
receipt of an application from the Contractor for a certijkate of Substantial 
Completion, make an inspection and assessment of the Work to verifi the validity 
of the application. The Owner 3 Representative shull, not later than 7 Days @er 
the inspection, notifi the Contractor of approval, or the reascvm for dimpprosal, 
of t?ie 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 certipcate 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 statutory period under the Builders’ Lien 
Act. 

> Warranties 

GC28.3 Issuance of the Certijkates of Substantial Completion and of 
Completion, andJinal payment to the Contractor, do not relieve the Contractor 
froni his responsibility under this GC. 



Section 5.0 - Contract Review 

A definition of Substantial Completion is documented as Schedule G - 
Determination of Substantial Completion and Completion of the Contract which 
states: 

Substantial completion of the Work is reached on the date on which the 
Contractor ’s Representative issues a certijicate of Su bstantiul Completion 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 
completion determined in accordance with the Builder’s Lien Act.. 

However, as defined in Clause GC1.l (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 contract, contract or subcontract is substantially 
performed if the work to be done under that contract is capable of completion or 
correction at a cost of not more than: 

(a) 3% of the first $500 000 of the contracfprice, 

(b) 2% of?he next $500 000 of the coritraciprice, and 

(c) I% of the balance of the contract price 

(3) For the purposes of this Act, an improvement is completed if the improvement or a 
substantial part of it is ready 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 conflict 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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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 in accor&nce with Performurice Warranties. 

5.3 

5.4 

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 liaEPRESENTATIW 

The Contract allows for a designated Owner’s Representative. Commonly on a Design- 
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.En,o., 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 
complexity, 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. Name of the Quality Control Manger, his responsibilities, duties and authority. 

2. Organization chart showing the project staffing, clear lines of authority, and 
responsibilities, and assigned alternates in times of staff absence. 

3.  

4. 

Procedures for peer review of design. 

A list of standards and guidelines used for the design of the facility. 

5 .  Procedure for coordinating specified and proposed -testing and inspection activities 
during the construction period. 

6 .  Responsibilities and procedures for assuring requirements arising from regulatory 
agencies, codes, and reference standards are met. 

7. Procedures on how submittals from mznufacturers, suppliers, contractors and 
other parties will be reviewed for compliance with the contract documents prior to 
submission to the Owner. 

8. Procedures to be used to identi@ and report deficiencies and corrective actions. 

9. Testing procedures for verifling 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: 

3 5.1 Before issuance of the CertiJcate of Completion, the Contractor shall provide the 
Owner with the following: 

(a) 2 complete sets of Drawings and Specijkations, showing the as-built Work; 

(b) 1 set of disks with the as built Drawings on them; 

5 - 5  
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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 issuance of the CertiJcate of Completion, the Contractor shall provide the 
Owner with the following: 

c) 3 complete sets of maintenance manuals for all eqziipment 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, 2s 
it is behg used for start-up and commissioning of plant processes. Fomd submittai, 
review, correction and modification, 2nd final submissicn 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 f i l l ,  
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. 
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SECTION 6.0 
PLANT STATUS REVIEW 

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 rmn 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 Packase was a 
Rotomat Microstrainer 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 r n a x h m  
capacity of 750 US gpm (4,090 m3/d). Therefore, the capacity of two screecs 
(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 ar.y 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 ofwastewater treated, or less than 10 
percent of the anticipated quantity, 

. 

6 .  Visual inspection and the experience of the plant operators indicates that a 
significant fiaction 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 inlet works are 
equipped with two grit removal channels. Each channel is equipped with six inanuakj 
removed stainless steel grit co!lection troughs. We hzve noted the following issues related 
to these grit channels: 

1. 

2. 

3. 

Typical grit quantities generated fiom a wastewater trcstixent system are ~ 

approximately 0.013 m3 per 1,000 m3 of Wastewater treated, based an grit 
dewatering to about 80% solids content. The \VEF Manual of Practice No. 8 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 fiom the channels is a labour intensive operation. In 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 br: 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 
KF60120 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. 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 200 m a .  For this 
reason, the screen capacity at these higher TSS concentrations will be lower than the 
rated capacity of 1,238 US gpm. With two units in service, the bypass screens are 
unlikely to be able to treat the fraction of the expected PWWF not directed to 
secondary treatment. ~ 

~~ 

2. Screen panels in one of the screem shows signs of ‘bulging’. The Contractor 
provided the District with a removable standpipe to artificially raise the water 
elevation in the outlet channel and reduce the head across the screen. Submerging 
the screens causes backup within the headworks chamel and could contribute to the 
perceived poor performance of the auger screens. 

3. Examples of broken screen panels caused by excessive pressure bui!d-up on the 
screens were noted. 

4. 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. 

5 .  The high pressure potable water spray cleaning system is fabricated predominantly 
from PVC pipe. Waterhammer occurring on shut-down and start-up has caused 
several line ruptures. 

6. 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. 

6 - 3  
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6.1.4 

6.1.5 

6.2 

6.2.1 

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 
bypass screens, fi-om where it will be returned to the flow entering the bioreactor. We 
note that Point (2) of Schedule I - Qwner’s Work of the Contract Document states that 
the District is responsible for “eliminating or intercepting grease j h r n  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. 

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 flcmc, despite BPI upsiream 
flow stilling structure. As a result, the accuracy of the bypass 30w mzisurement is 
questionable. 

BIORFACTOR 

Process Configuration 

The design drawings submitted to the District indicate a pre-denitrification process 
configuration. The raw wastewater enters a cornnlon 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 dl of the 
nitrification (biological oxidation of the influent ammonia to nitratehitrite) 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 cabon 
source. Issues related to the process configuration are as follows: 
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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 fiom 
service for maintenance while keeping the secondary treatment process in operation. 

6.2.2 Membranes 

Originally, the plant was equipped with 16 membrane cassettes. In September, 1998 
another four cassettes were added. In October, another two were prcvided to allow one 
pair to be regularly removed from service for recovery clearing. Each cassette ccinsists o f  
eight membrane modules, and each module has 500 it2 of membrane surfiac~, mea. 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 mgL, 
faecal coliform, 25 MI?N/lOO d). The proposal from Zenon Municipal Systems 
dated August 29, 1998, and included in the Prelinlinary Design Package, for the 
supply of the ZenoGedZeeWeed membranes confirm these design criteria with a 
small factor of safety. The design criteria listed in the Zenon proposal are as 
follows: 

6 - 5  
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Flow 
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PH 
Toxicitv 
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1,000,000 US gpd (3,785 m3/d) 
2,000,000 US gpd (7,570 m3/d) 

250 mg/L, <IO mg/L 
250 rn& <IO mg/L 
40 mgL - 

6.0-9.0 
100% LCSO 96 hour 

Faecal Colifonn I I <2.2 100 mL 

I .  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 gaYfi2/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 menibrax pressure ( 

The setpoint transmembrane pressures (TMPs) are 3.0 psi (low) a d  5.0 psi (tnigh). 
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. 

~ 

~ 

3. 

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 calculations 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 3 0  days, the plant will stili maintain year round nitrification, thus satisfjing 
the requirement to produce a non-toxic effluent (assuming there is no bypass of primary 
effluent). During the October 13, 1998 visit to the plant, 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 centtrifitgal blowers, and two existing Hoffman units. Dttfing OW October 
13 site visit, three new blowers were operating; although ~ f i e  of t.he blowers was rcrrJling 
at flows substantially below the stipulated minimum for the machines, Le. under 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 sfipplied to fine bubble diffusers. Dissdved 
oxygen concentrations were relatively high at greater than 2 m a  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 Resign 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 UV 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 necessary 
approvals been granted by the District. 

During the October 13, 1998 site visit, it was noted that the W 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 linlit of 25 FC/lOO mL. Subsequent communication fiom the UV 
system vendor (Trojan Technologies) indicated that the system was designed to provide a 
UV 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 FC/100 ml in the 
tertiary treatment flow stream. 

SOLIDS HANDLING STRlEAM 

At the time of the October 13, 1998 site visit, mixed liquor from 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’possible to 
evaluate its performance. The following paragraphs provide a brief summary of the 
components. 

Sludge Eolding 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 di&sers saved 
from 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: 

I .  Lack of suEcient ventilation and excessive condensation in the heildwcrks building. 

2. Several crane beams supported on top of doorways. 

3. Support bolts missing from the main crane beam in blower room. 

4. 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. 

5 .  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 changedhour in order to 
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obtain a Class 1, Division 2 rating. At ventilation rates lower that 12 air changedhour, 
these areas receive a Class 1 Division 1 rating, In the latter case, all lighting, electric 
equipment, motors and starters, HVAC and operator’s equipment must be intrinsically 
safe, i.e. explosion proof. In addition, the areas must be equipped with combustible gas 
monitoring. To address safety concerns, combustible 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. 

2. 

3. 

The headworks building has a total enclosed volume of approximately 24,250 ft3. In 
order to provide 12 air changeshour, the total blower capacity would have to be 
4,850 cfin. The two 2.0 hp blowers have been provided with an estimated combined 
capacity of 1,700 cfm at low speed, and 3,700 cfm at bjgh speed. -4s the two 
blowers operating at high speed would only be capable of providing approximately 
approximately 9 air changedhour, the headworks building should receive a Class 1, 
Division 1 rating. 

The headworks room and sludge press room each have a dediczted 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. 

A paper on the design of biofilters presented in the Preiiminary Design Package 
(Odor Control - Biofiltration by Tom Richard of Cornel1 Composting Science and 
Engineering) states that literature values for biofilter airflows are typically 0.015 to 
0.02 m/s (3 to 4 cfin/ft2). Given that the enclosed volume of the headworks building 
is 24,250 ft3, and assuming a design airflow rate of 3 cfin/ft2, the total area of 
biofilter required to provide 12 air changes per hour is 1,600 ft2. The two biofilters 
provided have a total area total of 32 ft2 and are, therefore, severely undersized. 

6 -  10 
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Section 6.0 - Plant Status Review 
~ 

4. The Cornell Composting paper also states that: “BioJilter bed depths typically range 
from 1 to 1.5 meters deep, with shallower beds subject to shorl-circuiting of gas 
flow and deeper beds 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 site visits, a hole approximately 
300 mm in diameter was observed in the biofilter media, indicating extreme short- 
circuiting and failure of the odour control system. 

6 - 1 1  
\\Rcptvnnl\vol I\oATA_2\PROJECTs\ENvU?9292~~03~~\SE~-6.~C~ 



I 

I 
I 
I 
I 
D 
D 
D 

I 
D 
I 
I 
I 
I 

b 

8 

c 

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 idormation relzted 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 Powell 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 plant is of excellent quality 
and appears to surpass the permit and contractual requirements for BOD, TSS and hecal 
coliforms. 

2. To October 16, 1998, Reid Crowther has identified iiumerous deficiencies ir: the facility. To 
gain an appreciation of the priority allocated to these deficiencies, we have arranged them in 
three categories of Design/Performance, ReguIatoryKode and Contractual Obligations. A 
summary of noted deficiencies is provided in the following: 

DesigdPerformance Deficiencies 

i .  

ii. 

iii. 

iv. 

vi. 

.4s of October 16, 1998, the plant had not proven capable of reliabiy treding the 
contractual design flows while remaining within normal operating parameters. 
The influent auger screens do not appear to hnction as intended; they do not reinove 
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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Section 7.0 - Conclusions and Recommendations 

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. 

R e a u l a t o r v / C o d e s  

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 eyewasldshower, 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 NFPA 820. 
Electrical components do not appear to satis@ exposure requirements for a Class 1, 
Division 1, or Class 1, Division 2 area classification, as required by NFPA 820 and the 
Canadian Electrical Code. 

ii. 

iii. 

iv. 

Contractual Obligations Deficiencies 

i. 
ii. 

iii. 

Record Drawings have not been submitted. 
Operating manuals, maintenance manuals, andlor 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 w e e n  
manufacturer and the change of the bioreactor configuration. 

3. The above Deficiencies are in addition to those identified by District staf f  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 full 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. 

.. 11. 
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Section 7.0 - Conclusions and Recommendations 

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 and 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.  The Contractor should be given every reasonable opportunity to rectifjr 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. 

2. Until the deficiencies are rectified to the satisfaction of the District, Final Completion should 
not be granted. 

3. 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 adequate level of quality assurance. 

4. 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. 

5.  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. 

7 - 3  
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Confidentiality 

This document is intended only for the person, persons or organization listed on the fiont 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 repwuction, 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-Murray’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 drafi 
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 Drafr Report # I  Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, I998 November 5, 1998 e 
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 cammi-= r egd ing  this situation h v e  been poor. Hill-Mmay requested and was given it 
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- 
Murray. 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 

e 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 
Page 2 

c 

mailto:info@hillmurray.com


Comments on Drafl Report #I  Contract and Comuletion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19. 1998 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 

Flows(Section 3 of 

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 backpulse 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, 
therehe, does not m t r h t e  to the ‘flow measurement’ issue and does not rejmsent 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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Comments on Draft Reuort # I  Contract and ComDletion Review , .  
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,  1998 

ZENON SYSTEM FLOW PARAMETERS 

Flow 
(m3/d) 

I 

7575 

7050 

5000 

4600 

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 frequency 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 

734 

52 1 

480 

e Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info(iZ&llmurray.com 
Page 4 

L 

http://info(iZ&llmurray.com


Commenls on Draft Reuort #I  Contract and Comuletion Review 
westview water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,  1998 

- 
Wet Weather Flow (Section 3.2 CrowthxRqmQ 

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 one hour flow 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 m’lday. 

Trash Removal 26000 m’ld 

MBR 7575 m’/d 

Drum Screen # I  
9213 m’ld 9213 m’ld 

Drum Screen #2 

Trash Removal 13065 m3/d 
I 

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 

I 
MBR 7050 m’ld 

Drum Screen #1 
3008 m’ld 3008 m3/d 

Drum Screen #2 

Trash Removal 4600 m3/d - SO00 m’ld 

OPERATING 
POINT (dry 
weather) 

MBR 4600 m’/d - 5000 m’/d 
including diurinal peaks 

No Flow to Drum Screens 
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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 

v Treatment Flow fSectlon 3.3 ofR.e~$ Cro- 

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 4 0  
m a ,  TSS < 10 mgL 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. 

3.4 of Beid Cro- 

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. 

Flows I 7050 m3/day 

Flows 2 7050 m3/day 

Permit 

Flows I 4600 m3/day 

BOD I 10mgL 
TSS I 10mgL 
Frecal Coliform I 25 MPN/lOOmL 

Primary treatment, no disinfection 

BOD I 10 mg/L 
TSS I 10 mg/L 
W Disinfection * 

Flows 2 4600 m3/day BOD I 45 mg/L 
TSS I 45 mgL 
No Disinfection * 

*The Current amended permit dated October 6, 1998, contains some errors which the Ministry 
acknowledges and indicates will be corrected within one to two weeks by letter or amendment. 
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Comments on Drafr Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, 1998 

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 
discrepancy exists between the drafts of the amended permit and the actual 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: 
0 

5.2 of Reid CrowthdkpmQ 

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 fhction of the auto backwash and in situ 
clean hct ions 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 Beid Cro- 

This plan was submitted to the District on January 27, 1998. 

d Dra- 5.5 of Beid Cro- 

ith the head contrac ill 
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 Beid C r o w t m  

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). 

V a l  CrowtherBqxQ 

The District reviewed the submittal for the ML trash removal screens on February 5,  1998. Comments and 
notes fiom the District operators are included in Annex B. The 3 mm screen has 100 LIS capacity while the 
5 mm machine has 140 L/s 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. 

Cro- 

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 gnt channels will pass into the primary 
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Comments on Draft Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
ly Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,1998 

aeration basin. The accumulation of sand and grit in the channels are expected in winter months only. 

For the most part, solids will stay in suspension due to the high degree of mixing in the primary aeration or 
east basin. The west basin or equalization basin can be used in conjunction with the rotating drum 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. 

( S e c t i o n 3  of 

Rotating drum screens are installed in the headworks building of the Westview facility €or 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 m3/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 

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 37,u 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 hll-flow use of the drum screens to prove capacity up to 92 13 m3/day. 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 
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Comments on Drafl Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, 1998 e 
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 UV 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/IOOmL with MBR effluent. There is no 
requirement for, nor was there ever any intent to indicate, a requirement for 72 UV lamps. See Trojan 
Technologies letter included in Annex F, as well as lab results in Annex A showing Facal Coliform counts 
of less than 1 CFU/lOOmL at full flow rates. 

6.4 of Beid Crow- 

Annex C contains a summary of predicted performance of the Foumier Industries Rotary Press. With the 
higher than anticipated flows, approximately 6000 - 8000 imperial gallons of activated sludge at 1.5% solids 
will be wasted from the Z y the dedicated membrane 

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 YO solids. To date, Hill-Murray has done all pressing. 
The press is now hlly operational, however, and should be operated by District staff. 

W 

6.5 ($&id C r o w t m  

See Annex F for Supplemental Letters. 

6.6 of Reid Cro- 

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 odou emissions from the 
headworks and sludge room. This is to achieve a commitment from 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-Murray 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. 

a Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 250-3 88-3930 Facsimile: 250-3 88-3943 E-mail: info@hillmurzay.com 
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Comments on Draft Report #I Contract and Completion Review 

I 

Westview Water Reclamation Faciliw 
by Reid-Crowther and Partners Ltd. Dated October 19. I998 

SUMMARY 

November 5 ,  1998 0 
The draft report by Reid Crowther was prepared on a very short time-line and presented a very conservative 
“wort case” position to the District of Powell River. Documents made available to Reid Crowther were 
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. 

SUMMARY OF DRAFT REPORT 

3 Design Flows 

4 Effluent Requirements 

5 Contract Review 

6 I Plant Status Review 

7 Conclusions and 
Recommendations 

Action 

More detailed investigation by Reid Crowther. 
Re-inspection of facility. 
Consultation with Hill-Murray. 

Review corrections to amended permit when 
published by the Mini-. 
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. 

a 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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Annex A 
CONFIDENTIAL - CLIENT RELEASE ONLY 

Westview WRF' 
Operations Report - to 4 November 1998 

Introduction 

The purpose of this report is to provide details of the operations and maintenance activities of the Westview 
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 

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 
mgL 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. After 
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 fully activated sludge, allowing components of the sludge 
to bind to the membranes. 

Hill, Murray & Associates, Inc. #202-780 Tolmie Ave, Victoria, BC V8X 3W4 
250-388-3930 FAX: 250-388-3943 E-mail: info@hillmurray.com 
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Stress on the membranes - flux/TMP maintained at high levels. 

Flow 

Sludge blinding - fibres matted together with dewatered sludge due to insufficient agitation. This 
has been resolved through removal of the Lexan shrouds by ZENON. 

Before Cleaning #1 After Cleaning #1 After Cleaning #2 

Train A Train B Train A Train B Train A Train B 

420 3 70 3 24 327 529 61 1 

Soakmg 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. 

ZENON issued an additional four cassettes to bring the total complement to 10 cassettes per train in order 
to reduce the overall TMP on individual modules. The completion of this routine saw an increase in 
permeability from 1.9 USGFD/psi to 3.8 USGFD/psi. 

The recovery of membrane performance following this procedure was good, but did not achieve the level 
of recovery expected by ZENON. As a result, ZENON ordered a second, higher strength soak, and the 
supply of an 1 lh cassette for rotation purposes. This work was completed the week of 26 October 1998 and 
has resulted in substantial performance improvement: 

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. 

Hill, Murray & Associates, Inc. #202-780 Tolmie Ave, Victoria, BC V8X 3W4 
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I t : z  

Parshall Flume vs QTracker 

I I 1 I I I I I 
06-oct-98 Oa-oCt-98 lorn-98 12-Oct-98 14-oc1-98 

Date 

- Parshall Flume - QTracker I 
all Erne is considered accurate to *€OO USGPM. It is 1 
cy approaches that of the Q Tracker. 

accurate at low flows. At 

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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TOTAL-FLOW 

. .  
1,400,000 

1.200.000 

1.o0o.000 

800,000 

600,000 

400,000 - f I I I I I I I I 
J / / 1 / I /  1 J 
/ / / / / / n I /  / A /  200.000 - 

2:00:00 21:4048 17:21:36 13:02:24 8:43:12 4 2 4 0 0  004:48 19:45:36 15:26:24 11:07:12 6:46:00 2:28:48 22:09:36 17:50:24 13:31:12 912:OO 4:52:48 
10/06/98 10/06/98 10/07/98 10/08/98 10/09/98 10/10/98 10/11/98 10111198 10/12/98 10/13/98 10/14/98 10/15/98 10/15/98 10/16/98 10/17/98 10/18/98 10/19/98 

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 

duct meets MELP guidelines at all flow 

The MBR continues to produce excellent laboratory results: 

MBR -- BODmSS 

9 5  

8 

6 5  
\ 

F 5  
3 5  

2 

0 5  

Date 

I 1 

The MBR treated water is consistently at levels of BOD, < 5 mg/L and TSS < 1 mg&. 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 
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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. 

0 
Municipal Treatment Plant 

Treated Water Quality 

+ BUD - M3R + Drum Screen -- T f f  - MBR + Drum Screen 

Rotary Press 

The Westview WRF 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. 0 

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 WRF. CWC staff 
monitor the alarm status of the plant and respond accordingly. CWCIZENON 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 @El3, 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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f r o m  2 5 0 3 8 2 6 3 6 4 + 1  2 5 0  388 3943 p a g e  1, 5 

DATE: November 2, 1998 

CLIENT; HILL HuRl62AY & ASSOCIATES 
CONSTRUCTION DIVISION 
7 8 0  TOLMIE Av6 UNIT 202 
VICTORIA BC VBX 3W4 

827 FORT STREET. 
VICTORIA, B.C. W W  1 H6 
Tel: (250) 385-61 12 

jbrobs(8isIandnet.com 
FOx:(250)382-6364 

J B  1750A 
268871 

JOB NO: 

LR NO: 

SAMPUNO DATE; S e e  B e l o w  
SAMPUNG AGENT: 

Attn: Robert A. Murray 

Sample # 1: Westview RF - MBR Aeration Tank Biomass Oct 20/98 
Sample # 2: Westview RF - Permeate 
Sample # 3: Westview RF - MBR Aeration Tank Biomass Oct 23/98 
sample # 4 :  Isstview Rp - Permeats 
Sample 1) 5: Westview RF - MER Biomaser Membrane Tk #1 
Sample # 6 :  Westview RF - MBR Biomass Membrane Tk #2 
Sample # 7: Westview RF-Bio aft  waste Membrane Tk#l Oct 26/98 
Sample # 8 :  Westview FtF-Bio a f t  w a s t e  Membrane Tk f 2  
Sampl.e # 9t  Westview RF - Permaate 
Sample # 10: Westview RF - Pexmeate O c t  28/98 

Aaration Eiomass 
sample # 12: Westview RF - Biomass Cell #I. 

SAMPLE: 

Tot suspended Solids 
Fixed S U S p  . S O l l d S  
Volatile susp Solids 
BODS 

Alkalinity, Total 
Nitrite 
Nitrate 
Ammonia 
T.-Kjeldahl Nitrogen 
Total Nitrogen 
Faecal Coliform 

PH 

-le 1 Samal e a  
1 6300 < 1 
2800 

1 3500 
< 5 

7 .I 
4 6 . 0  

0 . 0 5 7  
1.40 
0.84 
1.31 
2.77 

Samale 3 Sample 4 
1 6300 < 1. 

2700  
1 3600 

< 5 
7 - 5  

6 5 . 6  
0 - 042 
1 . 1 4  
1 . 3 4  
1.62 
2.80 

**** 

: = ~ Q S S  than 
**** Oil & Grease results pending 

Faecal Coliform - sample too  old for analyses 
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S c r , t  b y r J B  L R B O R R T O R I E S  L T D  Nov-02 -96  0 2 1 4 4 r m  

827 FORT STREET, 
VICTORIA. ELC V8W 1 H6 
lek (250)385-6112 

jbb&@sbndmt.com 
FOx:(250) 382-6364 

November 2, 199e 

CLIENT! HILL MURRAY & ASSOCIATES 
CONSTRUCTION DIVISION 
780 TOLMIE AVE UNIT 202 
VICTORIA BC 

Attn: Robert 

Sample # 1: 
sample # 2 :  
Sample # 3: 
Sample it 4 :  
sample # 5 :  
Sample # 6: 
sample # 7 :  
Sample # 82 

Sample # 9: 
Sample 41 10: 

SAMPLE: 

Sample # I&: 
Sample # 12: 

v e x  3w4 

A. Murray 

Tot Suspended Solida m g / t  
Pixad Susp.Sol~dn mg/L 
Volatile Susp.Solids mg/L 

Weatview 
Westview 
Westview 
Westview 
WQS tviaw 
we8 tview 
westview 
Wes tview 
Westview 
Westview 
Westview 
We6 t v i e w  

T o t  Suspsnded Sol ids  a q / L  
BODS ms/L 
PH 

Nitrite n\g/L N 
Nitrate mg/L N 
Ammonia mg/L N 
T.Kjeldah1 Nitrogen mg/L N 
Total Nitrogen mg/L BT 
Faecal Coliform C ~ / 1 0 o m l  
Fixed Susp - Sol ida  mg/L 
Volatile Susp Solids mg/r, 
Oil & Grease mg/L 

Alkalinity, Total mg/b Cac03 

< e lees than 

JOB NO! JB 17SOA 
268871 

LR NO: 

SAMPLING DATE; See 
SAMPLINGAGENT! 'lien' 

RP - MBR Aaration Tank Biomass Oct 20/98 
RF - Permeate 
RF - MBR Aeration Tank Biomes O a t  23/98 
RF - Permeate 
FtF - MBR Biomass Membrane Tk #1 
RF - MBR Biomass Membrane Tk #Z 
RF-BIo aft waste M e m b r a n e  Tk#l Oct 2 6 / 9 8  
RF-Bio aft waste Membrane Tk #2 
RF - Permeate 
RP - Permeate Oct 2 8 / 9 8  
RP - MBR Aeration Biomass 
RP - Biomass Cell 81 

ismQk3 sa m p l e  6 Samle 7 SamDle 8 
1 7900 1 7800 1. 8000  

3000 3200 3200 3200  
1 4800 1 4800 1 5600 1 4700 

1 8 8 0 0  

SamDle 9 
< 1 
: 5 

7 . 4  
87.9 
0.015 
0.217 
3.37 
3.58  
3.81 

< 1 

Sample 10 SamoLe 11. Samule 12 
< 1 1 3600 
< 5 

7 . 0  
69.2 

0 . 0 2 8  
3.04 
3 .74  
4.50 
5 . 5 7  

C 1 
2400 fi.l 

**** Oil k Grease results pending 
Faecal Coliform - sample too old f o r  analyaes 

1 1200 
**** 
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TUE,. NOV-03-98 8 :55AM MORTH ISLAND LABORATOR IES 3387786 P. 01 

Report To: Graham Symmono 
Grahamsymmm 
Hill Murray & Aesociarcs 
202-780 Tolrnie Avt 

Lab Number: 8497 
Date Repast& 11/M/98 
Date Res&& 10/23/98 1S;IS 
Bate Colleted: 1 O m 9 8  

Collected by: afaham SyUunons 
Sa.rre: Cake Samples 
Sample poiat; 

Soil Analysis Results 

80.4 

channel #2 16:OO 
Mdsture Content 78.7 
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TUE, NOU-03-98 8 :55AM NORM ISLAND LFIBORATOR IES 3387786 P. 02 

Report To: Graham Symmans 
Graharn symmons 
Hill Murrsy 8t Assodotes 
202-780 Tolmie Avc 

Lab Nomber: 8498 
llhrtc Reportal: 1 1 lo3198 

Date RecciVcd: 10/'23/98 191s 
Date Cdltctcd: 1 Of23198 

Soil Analvsis Results 

> 7273 WN/g dry wt. 

78.6 % 
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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, I998 November 5 ,  1998 

ANNEX B 

DOCUMENTS SUBMITTED TO THE DISTRICT 

b OPERATING MANUALS 
b TRANSMITTALS 
b VARIOUS CORRESPONDENCE PERTAINING 

TO PERMIT AMENDMENT 
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LETTER OF TRANSMITTAL 

OF FaAx4F t2\u TO a2 
6910 ~A;Hc,W 

Suite 202 780 Tolmie Avenue Victoria B.C. Canada V8X 3W4 
P (250) 388-3930 Fax (250) 388-3943 Email: hma@islandnet.com 

Date: P m e  # 

Attention: .J\ GtZEEUbXD D 

4- 485 -629\ . FEE s l S s  'Fax# 

...................... 
EMWY:RZ*WUCXTAL 

S I S Y X S  CSG!nEPRS 
............................ 
............................. 

TRANSMITTAL# O r l q y d  \ 4  
I 

L I 

WE ARE SENDING YOU Attached 0 Under separate cover via 
the following items: 

0 Shop drawings Submittals 4 Plans 0 O&MManuals 
U Copy of letter 0 Purchaseorder 0 Specifications 0 Other 

THESE ARE TRANSMITTED as checked below: 

0 Foryouruse 0 
tl Asrequested 0 

'@. For approval 0 
0 For review CJ 

and comment 

Approved as submitted 0 Resubmit 0 copies for approval 
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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 

10 

11 

12 

Westview Water Reclamation Facility 
District of Powell River 

Post-Commissioning Documentation 

CWC Operations and Maintenance 
Manual 

Jarek Tipping Bucket Rain Gauge 

ProSoft 3 100/3 150-MCM Modbus 
Communications 

3 

- 
4 

3 

Fournier Rotary Press - Volume 2 - 
Technical Data Sheets (Mechanical) 

Foumier Rotary Press - Volume 3 - 
Instrumentation Control. 

TBD 

5 Fournier Rotary Press - Volume 4 - 
Technical Data Sheets 
(Instrumentation and Control) 

Trojan UV 3000 Operation and 
Maintenance Manual 

6 

7 ProAqua ML Engineering Screw 
Screen Operations and Maintenance 
Manual 

PRA Manufacturing Ltd - PRA 
Rotofilter Owner’s Manual 

8 

3 

3 

5-Aug-98 

TJ3D 

Building Maintenance Information 

Maintenance Tasks 

Equipment List 

2 I 5-Aug-98 I 
I I I 5-Aug-98 I 

I 5-Aug-98 

3 5-Aug-98 

2 5-Aug-98 

1 5-Aug-98 

2 5-Aug-98 I 
I I 

17-Aug-98 =+I=+ 
Hill, Murray & Associates Inc. 

* 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 

Telephone: 2 5 0-3 8 8-3930 Facsimile: 2 5 0-3 8 8-3 943 E-mail: info@hillmurray .com 
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@Z\ssocinr~s ____ INC.  January 22, 1998 

VIA FACSIMILE: (604) 485-29 13 

ENVIRONMENTAL 

SYSTEMS ENGINEERS 
Jim Greenwood 
Director of Engineering Services 
The Corporation of the District of Powell River 
Municipal Hall 
69 10 Duncan Street 
Powell River, B.C. 
V8A 1V4 

Our File: 38 140-0 IROWRVR 

Dear Jim: 

Re: Westview Water Reclamation Facility 

Attached is a copy of the January 22*, 1998 letter from Paul AuM at Les Industries Fournier 
which includes a list of the recommended spare parts for their model 2-1200/3000A with a 
flocculator. 

Kindest regards, 

/ 

1 Robert A. Murray, P.Eng. P Director of Engineering 

Attachment 

/j Ir 
I:WROJECTSWRRE"npowell River\grrenwoodle132 foumier.wpd 

Suite 202 

780 Tolmie Avenue 

Victoria 

British Columbia 

Canada 

V8X 3W4 

Telephone. 

250-388-3930 

Facsimile: 

250-388-3943 

Email: 

hma@islandnet.com 
L 

mailto:hma@islandnet.com


01/22/08 JEU 1 6 : ~ ~  FAX I 418 423 7366 INDUSTRIES FOURNIER @j 001 

Black Lake (Quebec) 
January 22nd, 1998 

Hill, Murray 8 Associates inc. 
780 Tolmie Avenue, Suite 202 
Victoria, B.C. V8X 3W4 

A [rr ay 
Vice-president, Corporate Marketing 
Fax No.: (250) 388-3943 

Subiect: Powell River 

Gentlemen: 

In answer to your fax of January 2Oth, 1998, the following is a list of the 
recommended spare parts'for our model 2-1 200/3000A with a flocculator (*). 

(1) Actuator 

(I ) Pressure transducer 
(") (1) Wear sleeve 
(*) (2) Shaft seals 
(*) (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 electrical 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 Aubb 
Sales Director 



H I L L  
M U R R A Y  

February 5 ,  I998 

ENVIRONMENTAL 

SYSTEMS ENGINEERS 

VIA FACSIMILE: (604) 485-29 13 

Jini Greenwood 
Director of Engineering Services 
The Corporation of the District of Powell River 
6910 Duncan Street 
Powell River, B.C. 
V8A lV4 

Dear Jim: 

Suite 202 

780 Tolmie Avenue 

Victoria 

British Columbia 

Canada 

V8X 3W4 

FEB 05 1998 

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 fowarded to HM&A. 

We would like pemussion to release copy of the report to Jeff Van Haagstregt in our 
upcoming submission to the Ministry of Environment, Lands and Parks. 

Your pronlpt consideration to this matter is appreciated. Please feel free to contact me should 
you have any concerns. 

Kindest regards, 

HILL, MURRAY & ASSOCIATES INC. 

Robert A. Murray, P.Eng. 
Director of Engineering 

RAMIsc 
I WRI ~1ECmCURREN"owcU R~vcficjrccnwnodleU.4 prelim h l g n  repor( wpd 

250-388-3943 

Email: 

hma@islandnet.com 
c 
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May 12. 1998 Our File: PE-73 

The Corporation of the District of Powell River 
6910 Duncan Street 
Powell River, BC V8A IV4 

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 

summer. in this regard, we are proposing the following changes and additional requirements to 
the present permit: 

~- ~~ - - 
~- - -+qgza&~g-we~k atfhq#ant+q~cies%ing-weTFiind IS targeted for commissioning in early --= 

Maximum discharge rate to be 13 640 m’/day. 

Discharge characteristics shall be: 
For discharge quantities less than or equal to 4 588 m’lday: 
BOD, = 10 mgL, maximum; TSS = 10 m a ,  maximum; Fish bioassay (rainbow 
trout), LT50, 96 hours minimum. 

For discharge quantities greater than 4 588 m’/day and less than or equal to 
13 640 m’/day: 
BOD, = 45 mg/L, maximum; TSS = 45 mgL, maximum; Fish bioassay (rainbow 
trout), LT50, 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 Lands MailingRocation Address: Telephone: (604) 582-5247 
Environment, Lower Mainland Region 10470 152 Street Facsimile: (604) 584-9751 
Lands and Parks Pollution Prevention SURREY f3C V3R OY3 or (604) 582-5335 

L 



2 

e 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 "Guidelinesfor 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 

Yours truly, 

\ L.q ' 
H. E. Lai, P. Eng. 
Sr. Pollution Prevention Officer 

Enlc. 

cc: Hili, Murray & Associates Inc 
Suite 202,780 Tolmie Avenue, 
Victoria, BC V8X 3W4 
Atten.: Mr. Rob Murray 

1) v,-l!cnh 
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A S S O C I A T E S  ___ INC-  . 

May 27, 1998 

__ 
E NV IRONME N 1 A L  

S ~ T E M S  ENGINI:EI?S 

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 

Our File: Powell River 

Dear Jim: 

Re: Letter to Ed Lai, MOELP 

~~~~ Attached is a copy of the draft letter_tta_Ed Lai-aL ~ ~ E L P ~ a r d i n g ~ ~ a ~ s ~ ~ ~ ~ ~ =  
Westview Sewage Treatment Plant. 

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 & ASSOCIATES INC. 

I 
Robert A. Murray, P.Eng. 
Director of Engineering 

Suite 202 
780 Tolmie Avenue Attachment 

Victoria 

British Columbia 

Canada 

V8X 3W4 

/jlr 
I \PROJECTS\CURRE"owell Rivcr\granwuoodlcls2 wpd 

250-388-394 3 
Email: 

hma@islandnet.com 
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DRAFT 
May 27, 1998 

- -  
(through Jim Greenwood) 

Ed Lai 
Ministry of Environment, Lands and Parks 
15326 - 103 A Avenue 
Surrey, B.C. 
V3R 7A2 

Dear Ed: 

Our File: Powell River 

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. 

-~ Per DischargeCriBria 

For flows less than 4588 m3/day, we recommend the following permit parameters: 

0 BOD 5 10mg/L 
TSS 5; 10 mg/L 
Toxicity, Fish Bioassay, 96 Hr LTso 
Faecal Coliform I 25 MPN/100mL 

0 

0 

0 

For flows above 4588 m3/day, the following permit criteria are valid: 

0 BOD 5 45 mg/L 
0 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 h4MI system. This information will be plotted and 
submitted to the ministry as required by the permit. 

... I2 

L 



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 d r q  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 fiom the ZenoGem process will be de-watered on-site with a Fournier press. 
De-wateredsludge will meet all ofthe 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 Copration (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 fimds 
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. 

... I3 



.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 III. 

These comments are respectfully submitted for your consideration. Please contact the 
undersigned should there be any further questions. 

Kindest regards, 

HILL, MURRAY & ASSOCIATES INC. 

b - ~~ 

~ 
~ 

~- 

Robert A. Murray, P.Eng. 
Director of Engineering 

cc. Jim Greenwood 

RAIvUj Ir 
I:U'ROJECTSOJRRENTWmelt RivcrUailno4 - Up+.Wpd 
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MUNICIPAL HAU 
691 0 DUNCAN sl-~m 

P O W  m. B.C. 
v6A lV4 

MUNICIPAL (604) 485-6201 
ENGINEERING SERVICES (604) 485-8604 

FAX (804) as5291 3 

OFFICE OF DIRECTOP 
OF oPEmnwL SERVICES 

May 29, 1998 

Mini* of Enuironmcnt, Lands & Parks 
15326 - 103A Avenue 
Surrey, B.C. 
V3K 7A2 

Allention: Mr. ME. Lai, P. Eng. 

Dear Mr. Lai: 

Rc: Westview Wastewater Trcatrnent Plant - Your Letter of May 12", 1998 
~ 

~ 

~ 

The attxhed i s  a rcsponsc from Hill Murray & Associates Inc. IO your lcttcr of May 12*, 1998 
 reg^^ the work now in progress to upgradc Powell River's Westview Wsstcwater Treatment 
Facility. 

Would you please review thc information and advise mc if you require mything lirrlher. Y+@gA 
dim Greenwood, P. Eng. 
Diredot of Operational Services 

xc: Hill Murrsy & Associates, Attn: Mr. Rob Murray, P. fing. 

attachments: 5 
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a 
Sludge flow: 1000 iglhr or 3785 Whr 
Solids content: 2.20% Solids input 83kg/hr Kgs: 
Pellet addition: 60.00% or 50 kglhr Ibs: 

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 

100% 70% 50% 
15,160 10,612 7,580 
33,352 23,346 16,676 

ANNEX C 

Cake dryness: 15.00% Cake production 888 kglhr 

PREDICTED PERFORMANCE OF ROTARY PRESS 

17.1 11.9 8.5 

AKE PRODUCTION CALCULATION (Hours to fill 20 cu. yards 

_ _ _ _ _ ~  

Cake dryness: 2000% Cake production 666 kglhr 
~ ~~ 

22.8 15.9 11.4 

Cake dryness: 25.00% Cake production 533 kglhr I 28.41 
I 

ICake dryness: 30.00% Cake production 444 kglhr I 34.1 I 23.91 17.11 

Hill, Murray & Associates Inc. 
rn 

Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 
Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 

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, 1998 November 5,1998 

AMVEX D 

VENTILATION RATES 

HEADWORKS BUILDING 

West Area and Trash Channels 11,800 ft3 
Sludge Press Room 
Ceiling 

Biofilter: 

East 790 cfm 
West 2 2 Q h h  
TOTAL 1,697 cfm 

East 1,577 cfm 
West - 2 s M h  
TOTAL 3,732 cfm 

4,830 ft3 
ixl.f= 

TOTAL 24,246 fi3 

1,697 cfm x 60 min = 101,820 cf7hour = 4.2 exchangeshour 

3,732 cfm x 60 min = 223,920 cf7hour = 9.2 exchangeshour 

MAIN TREATMENT BUILDING 

Floor Area 
Ceiling Area 

115,290 fi3 
59,340 ft3 

TOTAL 174,630 fi3 

Two Fans - Model Cook XLWH42: 

13,700 cfm 

27,400 cfm 

27,400 cfm x 60 min = 1,644,000 cf iour  = 9.4 exchangeshour 
L-2 

20,545 cfm 

4 1,090 cfm 

41,090 cfm x 60 min = 2,465,400 cfkour = 14.1 exchangeskour 
u 

Hill, Murray & Associates Inc. 
Suite 202 - 780 T o h e  Avenue, Victoria, BC V8X 3W4 

Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmurray.com 

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 

SCHEDULE A 
ANNEX E 

WESTVIEW WATER RECLAMATION FACILITY 
COMPLETION SCHEDULE 

NOVEMBER 1998 

k30" 6/98 T I  

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 #I. 

Summary and details of Operational Data to date, including: 

MBWBypass 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 (except Main Crane). I 

Hill, Murray & Associates Inc. 
* 

Suite 202 - 780 Tolrme Avenue, Victoria, BC V8X 3W4 
Telephone: 250-388-3930 Facsimile: 250-388-3943 E-mail: info@hillmuray.com 

mailto:info@hillmuray.com


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 

Installation of Gas Detectors in Headworks and main Building 
Methane 
Oxygen 
Hydrogen Sulphide 

Review UV submittal and UV performance 

Deliver Composter 

DATE 

Nov 9/98 
7 

Final Portion of holdback: 
$166,563.65 GST incl. 
Composter: 
$64,200.00 GST incl. 
TOTAL 
$230,763.65 GST incl. 

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 

DESCRIPTION 

Completion of equalization system components and automation. 

Functional trials of trash machines - review submittals including rated 
capacity. 

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 

-~ 

NOTES 

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: 

t Prove emuent quality 
Prove ability to meet contracted flows (two times ADWF) 
( P W )  
Prove drumscreens at 100% flow 

Publish recommended spares list and storage requirements. 

Installation of Ventilation Failure Sensors. 

Spill Containment of NaOCl containers. 

Trash Auger Machine Wing Plate Extension Installation 

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


0 
Comments on Draft Report #l Contract and Completion Review 
Westview Water Reclamation Facility 
ty Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5, 1998 

DATE 

Nov 17/98 
- 

Nov 18/98 

Nov 19/98 

Nov 20198 

Nov 21/98 

Nov 221 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. 

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) 
(PWWF) 
Prove drum screens to 100% flow 

Seal electrical chase at tank building 

Submit Completion Certificate for approval. 

NOTES 

Hili, Murray & Associates Inc. 
rn 

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 Draji Report #I Contract and Completion Review 
Westview Water Reclamation Facility 
by Reid-Crowther and Partners Ltd. Dated October 19, 1998 November 5,1998 

Dec 30198 

DESCRIPTION 

Start 30 day monitoring period. 

End 30 day monitoring period 

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. 
rn 

Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 
Telephone: 250-388-3930 Facsimile: 250-3 88-3943 E-mail: info@hillmurray.com 
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a 
Comments on Ora$ 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\CURRENnPowell Rwer\Commcnb re Drafi Rcportb wpd 

Hill, Murray & Associates Inc. 
Suite 202 - 780 Tolmie Avenue, Victoria, BC V8X 3W4 
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November 05,1998 

Mr. Graham Symmonds 
Hill Murray & Associates 
suire 202 
780 ToJmie Avenue 
Victoria, British Columbia 
Canada 

Re- Westview Water Reclamation Facilitv: Faxed Corrtsmndcnce of November 03 

A discussiron of the issues raised in the m f - 4  cornpondewe is presented below: 

The ZeaoGm@process at Wemiew is treating wastewkrathigberthan design flows. IrdiaI 
eslimates for AAF and ADWF were 3,750 m3/d and 2,820 m3/& Actual data lbm the site over the 
last 60 days indicates &at ADW is in the order o f  4,950 d / d ,  suggesting that AAF witl dso be much 
greater than originatly estimated. safety design factors used by &on w i i  dbw steady state 
aperStion of the ZenoGemQ process at daily avemge flow xates up to 4,956 d / d .  Peak flow 
capabilities remain as specified a 7,575 m3/d Howevw, l o a  term operation at peak flow rates is not 
recommended and wilI result m si-t Operating costs due to the requirements f6r increased 
fiequeacy of manual -rotation a d  soaking. 

ObvicttuIy, the 1-e diEerence between actual ADWF a d  predicted ADWF will d t  in higher 
shdge produetien and opetating costs. High iustantan~us dry weather diurnal flowrates coupled wirh 
continuous operation above initid des@ value may rrquixe upstream flow equalization. 

e Reid-crowther are correct in thek assEr€& that denitrifleation rates in predeniaification zone rn 
t y p i d y  g e a r  than denitdfidon rates in pOst-deaiifiCatiOn mms. With pmde&iificatiOn, the 
SoIubIe oaganie matgial m the raw wastewater is readily available br d e d d b t i o n .  With p t -  
denMcarion, the soluble orgaaic materid is generated principaUy fiom mimbN endogenokls decay. 
?berate of mdogenous decay becomes the rate limiting step, lowering the overall denittilidion m. 
However, this fact does not pmlude postdenitrification as an enitrely ha iona l  method fix 
deniWsation, if the post anoxic =ne is si& appropriately for &e aaricipated d e n M d o n  rate- In 
fact, most conventional bionutxiat protesses employ a post denitrification zone to ensure the 
achievement of low efflueat nitrate concentrprons. 

Fot rhe WesrView Water Reclamation bcility, it was decided to proweed with post dglitrificabicsn 
design (without pre-denitdfication} because of the tank canfiguration [it would have been 
dif$%ult to efficiently aerate the existidg anoxic zone because of the highly tapered floor]. Based on a 
review of anticipated posrdenhifidon kinetics, it was concluded that at an opexaljng MLSS 
concennation of 15,000 ma, the postdeduilication zones wodd be adequately sized to fully 
denitrify nitrates generated in the common-aemtd zone and the two membrane fiItralion zones. 

Since process start-up, analysis of the plant effluent has been conducted daily us& CbemMet 
hkalytkal kits. Sampling and analysis have been conducted by H3J-Mmy. Samples of the effXuerrt 
have been submitted to an external laboratory on a re* basis to confirm the accuracy of the daily 
measurements. Both the daily analysis and the laboratory analysis indicate that effluent total nitrate-N 
concentrations have been consistmtly 1- than 4.5 mg/L and typically less than 3 m a  (tabulated data 

ZENON Environmental Systems Inc. 
845 Harrington Court, Burlington, Ontario, Canada L7N 3P3 Tel; (905) 639-6320 Fax: (905) a1812 
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available upon quest). l%e consistent achievement of these low efBueat nitme analysis c0nfb-m tho 
sucees of the denftriflcation process design- 

I believe that the 50 day SRT that Reid Crowthm refer to is takea fnnn h kinetic annlysis m the 
August 29,1997 p r o p 1  Grom Zenon to E- The kinetic analysis was basad on i a w  Cstimatw 
oftank volume. 

The tank volumes used for subsequent kinetic analysis are prwantod below: 

Aerobic Voluma = lS0,OOO US gallons 
Anoxic Volume = 77,006 US gallons 

Historical wastewater analysis data were reviewed and the following vdu& uoed for sludge yield 
analysis: 

Row = 1 MGD, BOD = 200 mgL; TSS * 206 m& 

Flows = 2.0 MOD, 

Athigh fiows, the BOD concenrcation was ;nsdwed to account for rain water dilution. l[ha suspcndcd 
SOIids concenWan was not m d u d  by the same extent because of the h p u d  of BOD and Tss f i - 0 ~ ~  
tfieroiasydnrmmtefs. 

BOD 120 m a ;  TSS - 160 mgfL 

Results &m &e analysis are presented below: 

Flow = I MGD Net yield = 0.56 kg SWkg BOD WAS = 7,198 gpd; SRT 36 days 

Flow = 1.5 MGD Net Yield- 0-63 kg S a g  BOD; &F 

FIOW 3 2.0 MGD 

The kinetie ~nalysis was based w a praprietary steady sfate model based on cfarpical Mwod kinetics. 
A t t ~ e  yield coefficient of 0.6 (kg TSSkg BOD applied) was selected and an andogmow decay 
ooeffieieat of 0.06 day’. The endogenous decay coefficient is reduced as SRT hcssates basbd on 
equations Fated in the refkencod paper ‘‘Comprehensive Acrivaced Sludge Races Dadpi, W. 
Jkkcnfielder, M. Goronszy md A. Watkins, 1989’. In the analysis it was assumed that 20Ye of the 
infIuant mspended solids wve non vobae. A prtsontation of tbC mode1 8SSW@iws Can be 

Net Yield 0.70 kg SWcg BOD; WAS = 10,637 gpd; SRT = X days 

prepared request 

The grentest impact on sludgo gmuation rates will result from &e “highet than dosign” flowrates 
under dry w e a k  condhom. These uhighef‘ flowrates directly increase the BOD add TSS load as 
weU as redwiug the SRT and digestion eapeciry for the process- A Canpax’hOn of estimated sludge 
gendon ratas for an overage flowrate of 1 MGD versus I .3S MGD is pssntad blow (based on 200 
mg/L BOD and 200 mg/L TSS). 

Flow = I MGD; 
Flaw = 1.35 MCD 

Net Yield - 056 kg TS- BOD; WAS = 7.198 Spa; SRT = 36 days 
Net Yield = 0.61 kg TSSflcg BOD; WAS = 10,800 gpd; SRT 2.4 days 

Because of the extended SRT at which the process is o w e d ,  Zcnon believes tbst the facilfty could 
Wrely achitve a substantid degree of nitrification md has atfcmptad to start the process in a f b h i o x k  to 
maximize the nitrification potentid. That is no intention to sustain supplemmtd additian 



NOV-06-98 11.49 FR0M:ZENON I D  : 985639 191 2 

beyond process start-up. The anticipated date for stopping supplaental dkalmity addition i s  
November 13. 

The reason for the chemical addition employed to date i s  to matdtain pH in a range whext nitrification 
rates are dot severely inhiiited. The influent alkalinity of tb raw wastewater is approximateIy 100 
m&. With substautid nitrification, the mixed liquor alkalhiv weuld be less than 50 m$L (wen 
with substantial deniajfication), remkbg m b k a c b r  pH d u e s  sufficienty low to &bit 
nitri€idon rates- During process sta~yp, aIkaIinity has been added to supplesnmt &e raw 
wastewater alkalinity to allow for a rully nitr&%g population to develop and potendally atdimate to 
the relatively low mixed liquor pK The Ententian was to slowly reduce alkah& addition rates to a 
value of zero. 

Withour supplemebtal alkalhrity addition, the permeate pH bas been in the rage of6A to 6.2. With 
approximately 25 mg/L of supplemeatal aJM- addition the pemeatt pH has been in the range of 
6.2 to 6.5. With frill flow to the ZmoGemQD process and snpplmenlal a l k w  addition, the effhmt 
ammania concentration has btgl in the m g ~  of3.5 to 9.0 mg& (tabuk~~~I data available upon 
quest). The intention is to slowly reduce the supplementat alkalinity addition rete over the n k  tea. 
days aud determine the effluent ammonia concejltraribn that can be achieved. 

W Hofham blowers were contacted in April, 1998 to comment on throttling of the blowers in order to 
operate at the Supplemental Airflow Wgn Flow Range pnsented below: 

PAGE 1 1 1  

11 00 ICFM @ 4.5 psig discbarge pr- 
1350 ICFM @ 4.5 psig dischge pressure 
1100 1cm @ 5.5 psig discharge presswe 

# Mr. Rob Meas of Hof6nann industries Canada (Toronto, Om) produd  blower c w e s  and commented 
that the blowers would be operated witbin an acceptable mge.  A copy of the cbmspondence betwatd 
k o n  and ]Ho&ann Is available on request 

~ 

Doug Thompson, P-Ehg. 
Municipal WasmaterprocesS Manager 

C.C. R MUWY (~~~II-MWY) 
D. Mourato (2enon) 
H. Kaissi (Zeaon) 
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TROJAN TECHNOLOGIES INC. 
3020 Gore Road. 
London. olxario NW4T7 CANADA 
Tel: (51 9) 457-3400 I Fax: (519) 457-3030 
Internet htlpYhww.trojanuv.com 
E-mail: 0 

Fa# Number of Pages Including Coversheat: 1 
m: 
cc: Ted Thrush/ RamtW048 

From: Christine Zimmer 
Date 11/05/98 
Re: Powell River, BC 

Graham Symmonds 1 Hill Murray I 1-250-388-3943 

Kevin WyliiTrojan 

0 urgent 0 For Revigw 0 Please Comment Please Reply 

Dear Graham, 

In response to your fax regarding Reid-Crowther's inspection of the Powell River WWTP, please review 
the following comments: 

e 

e 

Looking through our file, Trojan has provided 5 budget proposals, two of which were proposed on 
Seqt. 5,1997. The UV system that was proposed with a total of 72 lamps was based on a freak 
&w of 3 MGD. The UV3OOOB that has been installed at Powell River has been designed for a 
Peak Flow of 1.862 MGD. 

The readings displayed on the System Control Screen of the UV3000B 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 a similar WWTP (effluent treated by a Zenon system). Collimated beam results 
showed that a dose of 7.2 uws/cm2 was sufficient to meet a limit of 25 FC/lOO ml. Trojan's 
standard practice is to design a system to deliver a dose to achieve % of the disinfection limit (or 13 
FC/lOO ml) as an extra safety for fluctuations in effluent quality. Thus a design dose of 22,000 
uws/cm2 was selected. 

I hope the above information is helpful in addressing the issues raised by Reid-Crowther. Please 
contact me if you have any further questions. 

Regards 

U 
Christine Zimmer, P.Eng. 
Regional Manager-Trojan West 

http://htlpYhww.trojanuv.com
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Y 
BY FAX 

LE61HAN 
ENGINEE 
INC. 

Rl NG 
STRUCTURAL 
ENGINEERiNG 
#240 - 1054 KIRSCHNER ROAD, KELOWNA, 6.C. VIY 4N6 
TELEPHONE (604) 061-6607 * FAX (604) 861-6609 

Hill Murry & Associates Inc. 
Victoria, BC 

ATTN: Gary Jazek 

Dear S K  

RE: Westview Water RerlamationFacilitv. Powell River, BC 

In reply to your letter of November 3, 1 998 regarding seismic bracing for the above project. 

The precast panels are designed to the seismic requirements of the BC Building Code and the loads supplied by 

If you have any further questions please call. 

Regards. 

H.G. Le Bihan, P.Eng. 
for LEBMAN EiNGINEERING INC. 
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0 CANFER 6215-86 A V ~ W  EAST, - 
ROLLWG MULS LTD 

DATE Novembcr 3,1998 

P.OBOX 24, SlTE 1, RRS 
CAUiARy. ALBERT4 CANADA Rp 2G6 
PHOIW (403) 236 9293 FAX: (403) 279 3140 

FAX TRANSMISSION SHEET 

COMPAlWHillM~urrayandAssociateshc. FAX NO: (250) 388 3943 

ATT: Mr. Guy JenalC Engineering Manager 

NUMBER OF PAGES: 1 (including this sheet) 

R E  Westview Water Reclamadon Faail i ,  Powell River. B.C. 

FROM: Narer Rabbani 

Project No: 9841Baoland 002 

In reply to your letter in regd to seismic bracing for the ebove projects. please r e k  to o w  
drawings E5 for job 984lB-001 and E-1 for job 98418-002 where roof x-bracing and struts are 
shown. The struts consist of W6xIS.S and C8x13.2 at the wall elevations. X-bracing are 1” 
mund steel bar. The provided firamtd x-bracing wil l  transfer the seismic forces of the mf to thc 
shear walls around the Picasc note that the co walls are not designed by Canfer 

Please call to discuss should you q u i r e  further Xommtim. 

Regards, 

NaserRabbani 

c. Collin Lee, Advance Building Systems Inc. 
c. Bob Fergusos Bifer Holdings BC Ltd 

Fa: (250 ) 861 1034 



CRANES & EQUIPMENT LTD. 

OFFICES & MANUFACTURING PLAF 
335 LYNN AVENUE, 
N M l H  VANCOUVER, B.C. WJ 2G4 
TELEPHONE (604) 9861 181 
FACSIMILE: (6W) -160 

HILL MURRAY 81: ASSOCIATES INC. 
Suite 202-780 Tolrnie Avenue 
Victoria, B.C. 
V8X 3W4 

Your Ref P.O. # 246735-01797 

Date; November 4, 1998 
Our Ref: CEV-98-11,107 

mention; Mr. C arv J.& 

Dear Sir: 

Please accept this letter as confirmation that the crane serial # CEV-98-1 I ,  107, was built in 
accordance with all CSA and CMAA specifications and designed to operate with a safe working 
load capacity of 30 

As we have stated previously, the bridge travel cannot be driven down shop with cantilever in fhll 

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, FYw LTD. 

any L. Bell 
Sales Manager 
BLB : hdk 

SALES dr MANUFACTURERS i 
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%&view Water Reclamation Facility 
5 - 6 January 2000 

Full Flow Trial 
Page 1 

I Full Flow Trial 

'e I 

Westview WRF 
5 - 6 January 2000 

I Trial Performed by: Graham Symmonds, P.Eng. 

Trial Reference: CWCFOO 12B 

I The purpose of this trial was to prove that the Zenon MBR system could meet 
the peak flow requirements of the contract. 

Purpose: 

Criteria: The contract documents specfi the following MBR production capacities: 

Average Annual Flow: 
Peak Flow: 

93 1,000 USGPD 
1,862,000 USGPD for 12 hours maximum 

INTRODUCTION 

The trial consisted of two elements: single pump trial and parallel 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, B #F= 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). 

-0- 

Note that both these modes have effects on the flow control valve, and the permeate production pump 
operations. 

CONSTRAINTS 

During this trial, the following criteria were maintained as operational limits: 

TMP > -9.Opsi 
GFD <3OUSGFD 

OPERATING CONDITIONS 

Dwing the trial, the following conditions existed in the reactor: 

MLSS 
Temperature 12.5 C 
Aerobic DO 
Anoxic DO < 0.3 mglL 
Permeate pH 6.07 

14,600 mg/L (average of four membrane tanks - data from 4 Jan 00) 

2.0 to 3.0 mgL 

During the trial, the area recorded 1.5 mm of rainfall. a - 
Hill Murray & Associates 

201 - 1962 Canso Road Sidney, BC VSL 5V5 



Westview W a t a  Reclamation Facility 
5 - 6 Jan~ary 2000 

Full Flow Trial 
Page 2 

PROCEDURE 

Sinde Pumr, Trial 

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 .O”) 
This was done because V-notch weir requires final adjustment and was causing wedow 

to the Drmnscreens when Muen€ 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 “Controlledby 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 fkom 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 sustaining 695 USGPM at a 
TMP of -5.1 psi. Both pumps were operating at approximately 8 1% speed. 

6 January 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. 

Hill Murray & Associates 
201 - 1962 Canso Road Sidney, BC VSL 5V5 
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Westview Water Reclamation Facility 
5 - 6 January 2000 

Full Flow Trial 
Page 3 

Parallel Pumu Trial 

6 January 2000 

1022 

1027 

1034 

1039 

1756 

1945 

1947 

1950 

2010 

2143 

2243 

2307 

7 January 2000 

03 15 

Changed ZW-1 to Controlled by Flow 
Changed FAH-3520-1 (Flow Alarm High) from 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 single 
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-3 520-1 from 850 to 895 USGPM 

Changed FC-3520-1 from 895 to 810 USGPM to by to have PID control better. Reverted 
back to 850. 

Changed BP frequency from 10 minutes to 1 1 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 O p s  (Control by Level in Weather Control Mode) 

MLSS Samples taken from east and west aeration tanks. 

Hill Murray & Associates 
201 - 1962 Canso Road Sidney, BC V8L 5V5 
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Westview Water Reclamation Facility 
5 - 6 January 2000 
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DISCUSSION: 

Sinde PumD Onerations 

This trial was performed to establish the maximum production from 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 TMP of -5.1 psi. 

Both pumps were operating at approximately 81% speed. 

Parallel PumD 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 
UV Discharge Mag Meters (representaive of Water-Made-Good) 
MBR Influent Parshall Flume 
Bypass Parshall Flume 

The tstal prudw2io-n during the 12 hour p a d e l  pmnp trial was 936,284 USG. This was accomplished at a 
maximum TMP of -6.1 psi. Permeate production was measured form the UV Discharge Mag Meters. 
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 UV meters indicate a service 
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. 

I 

I 
Hill Murray & Associates 

201 - 1962 Canso Road Sidney, BC V8L 5V5 
I *  
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Westview Water Reclamation Facility 
5 - 6 January2000 

Full Flow Trial 
Page 5 

Westview WRF 
Full Flow Trial 

January 6,2000 
1039 hrs to 22:39 hrs 

Analysis 

low Meter Readlngs 
Start Stop Total Production During Trial 

Permeate Discharge - Water Made Good 589,347 1,525,631 936,284.2 USG 

Permeate Production (incl BP) 

MBR Influent Flow 
Parshall Flume 

Tank Level (average) 
Tankage Arw 
Tank Level Delta 

728,986 1,808,435 1,081,449.3 USG 

530,738 1,437,499 906,760.7 USG 

13.13 12.35 
5400 ft2 - 90 x 60 tanks 
0.78 n 

Total Volume Removed from Reactor 4,222 Pt3 
30,399 USG 

Total Treated Out of MBR 937'159.4 USG 

Bypass Flow 57,977 96,385 38,407.7 USG 

~~~~~~~~~ 

'ower Consumption 
W-hm start Stop Total kW-hrs Used 

32846.43 35996.72 3150.p In 12 hour trlal 

As shown on the graph below, permeate producio~ throughoat the trial was hear, indicating consistent 
pelf0lTnmCe. 
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Membrane Performance 

.. . .  
i- 

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) 
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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, Th4Ps in the system changed 
from -6.0 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 Ouerational Data 

Data was collected on the electriacl power consumption dwing the trial. The plant consumed 3150 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 from 85 to 87%). 

Westdew 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 fihe 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 
optimitnum reduction in current draw (resulting in an equivalent drop in kw). 

93621890 120000 142490 169821890 19:12DO 213600 OD000 

lime 

Electrical Data \IS Tank Levels 

*- CONCLUSIONS and RECOMMENDATIONS 

1. The plant met the obligations of producing 93 1,000 USG water-&-good in a 12-hour period. 
Water-made-good was 936,284 USG 

2. Membrane performance was stable throughout the trial. 

3. When the plant is in Level Control, consideration of setting a controlled level in the order of 13.13 
feet should be made. 

4. The operational MLSS of the plant was high. The new a n o n  specification is 10,000 to 12,000 
m a .  CDPR staff must take action to reduce MLSS to specification. 

5. The membrane cassettes should be subjected to a recovery clean in the normal course of activities 
(ie 2 cassettes per day). 

Hill Murray & Associates 
201 - 1962 Canso Road Sidney, BC V8L 5V5 
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Preliminary Briefing Note 
Westview Flow Analysis 

Background 

In order to verify 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. 

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) 

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 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 h&R 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 41% 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. 

Nko 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 baclqxdses, maintenance cleans, aerator flushes etc are taken into account. 



Westview Flow Data 

13-Sep-99 15Sep-99 17Sep-99 19Sep-99 21-Sep-99 23-Sep-99 25Sep-99 27Sep-99 

Date 

-SWFT#l +SWT#3 -MBR influent HMI MBR Influent * HMI Permeate Discharge 

Data Conclusions 

data supports and estview. 
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 contracting 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): 

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 

1993 

3246 
2385 
5455 
8698 

12358 

1994 1995 1998 1999 2010 

8275 9400 
3473 3704 3950 
2581 2294 2820 
5417 6930 6580 
7028 9709 9635 

10406 11769 13065 
25990 

3520 
2300 



Actual Data 
Actual Average Annual Flow 
Actual Average Dry Weather Flow 
Actual Maximum Month Flow 
Actual Maximum Weekly Flow 

6432 
4902 
9038 
9946 

Observations 

The actual ADWF seen by the Westview facility in 1999 is 1.73 times that expected in the year 2010. The 
ALW in 1999 is 1.6 times that expectedin 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 sigruficant operational, as weU as a peimit, 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 dwing this perid In addition, the plant is incapable of treating the required 2 x ADWF af 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 Drum 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 (BODflSS 45/45) for up to 2 x 
ADWF, provided the MBR 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: 

Treatment Capacity 
Micro-Screen Capacity 
Peak Wet Weather How 
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% 

USGPD 
USGPD 
USGPD 
USGPD 

BOD 
TSS 

Westview Water Reclamation Facility 
- 

BOD 

0 1,000,000 2,000,000 3,000,000 4,000,000 
Flow, USGPD 

+ Mixed Effluent BOD -e- Influent BOD --t Permit BOD 



Westview Water Reclamation Facility 
TSS 
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+ Mixed Effluent TSS -F- Influent TSS -A- Permit TSS 

Ai all flews, including observed Beak Wet Weather Flow of 13,M10m3d;ty (3,43O,WUSGfD), 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 npi pssible without augmentation to a minimum of 320 ZW-500 modules, as shown in the 
accompanying graphs. 



a 

Actual Flows - Westview WRF 

4,000,000 

3,500.000 - 

3,000.000 

2,500,000 

2,000,000 

1,500,000 

1,000,000 

500,000 

1 

1-Nov-98 21-Dec-98 9-Feb-99 31-Mar-99 20-May-99 9-Jul-99 28-Aug-99 17-Oct-99 

Date - Uv total permeate discharge 

+280 modules - Required Expansion - 15 GFD, 0.83SF 

-Total Flow to the Plant (Bypass + Permeate) 
240 modules - Post Expansion Config - 15 GFD, 0.83SF 3 t - 3 2 0  modules - Max Expansion - 15 GFD, 0.83SF 

Conclusions and Recommendations 

1. Augment mehfbatle &Odules 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 
requiremss of the May to October pennit. 

2. Commence permit negotiations to enable the plan% to operate under a realistic permit. 

I:\PROJECTS\CURRENTWowell River\Preliminary Briefmg Note - Flow Study.doc 
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LIDSTONE, YOUNG, ANDERSON 

May 12,2000 

Mr. Marviii R.V. Ston’ow, Q.C. 
Blakq Cassela 61: CTrdydon .UP 
Barriators & SoliGi tors 
Suite 2600, Three Bentall Centre 
595 Burrmd Strm 
Wnncouver, SC V7X 1L3 

Dear Mr. Storrow: 

Re: Dcsign-Build Contract for Upgrade of Westview Treatment Plant (“Contrucl”) 
between the Dbtrict: of Powell River (“the District”) rind Hi11 Muway and Asruciuta 

Our File No. 013003-0331 
(‘am Murray”) 

We write further to our letter dated May 1, 2000, whcrain WB advised that w e  would be 
providing you with I list of the deficienoies remaining in thc work performed by 1-W M m y  
under tho Conu-ml. 

Plwe be advised that, to &le, our client’s review of the work performed by Hill  Murray under 
the Contract indicates the following defiGivwies in relarim to the ,same: 

{I  ) the lack of a backup system for the central control sysbm of the plant; ?? 
~&‘L.c,w‘- 

(2) the lack of a primary flow ineaaurinj2 device prior to the inlet screw auger weens; , 

(3) the lack of B rneahanical screemirigs compactioddewntering device bctwcwi the Meas of 
screen discharge and screenings storage; 

(4) the lack of suitable gril rernovd dovices .in the hdworks  and bioreaotor portions of tho 
plant; 

( 5 )  the insufficiency of the two rotary drum screens la 
flows; r r v n h  - &&d A d  b‘’U4cJ b 

tlic lack of u permanent device for draining the rotary drum screen concrete mcloswos to 
allow for the cleaning of, and elimination o f  biological growth in, the mc;lasL.res; 

( 6 )  

(7) the lack of dissolved oxygen probes in the westwly rnemhrane biorenctor: 
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(8) 

(9) 

(10) 

the lack ofsuibble tank kolarion gates for the westerly niembranc biortmtrw; 

th0 lack ofsuif&le sludge storago facilities prior to h e  sludge dewatering procese; yw J's3 

the lack of magnetic flow meters in respect of the flow of slwrlga fi-oni the membrane 
bioreactora to the sludge prcse; R.8. '. 

(1 1) the lack of N fiilly enclosed flow-through in-vessel sludgs cornposting unit and the 
unauthorized rcpla~ernent themof with an open trough style cornposting uilit (which has 
not yet been inat;lllcd); 

the lack of u 72 lamp UV effluent tlisinfectbn system and the urrauthorizej rqlacement 
thereof with a 48 lamp UV effluent diahlfection sys~ern; 

1 

WJikJ. (12) I 

(13) 

(14) 

f 15) 

(16) 

the lack of u di6infmtion system in rcapect of effluent flows which bypizss ihc rncmbrmc 
treatanent proc~g; 

the lack of as-built drawings in respect of the work porfonncd by I€ill MMTZIY under the 
Contract; ? 

the lack 6f v&ficattkn af the effecthmess ofthe biotriller syb'lern; ? 

the lack of local hmd-off-auto switche16 md hour meters on various machims and oth8r 
equipment in the plant (ee.g., tho screw auger inlet sccem in the haadworks ;-Joriion of the 

r+,h * k c ~ J  - 4 G- @+u--;ckJ T d U  A. 

@ 
plant}; 

(17) the Iwk of coven in respect of the rotary dnmm screens to copiirro the dtflcotcd WabT 
spray from the spraybars and reduce the mobture in the headworlcs poriion o.'thc plant; 

(1 8) 

(19) 

(20) 

(21) various electrical ddicimncies. 

In addition to the foregoing deficiencies in ths work performed by Hill Murray undm ihu 
Contrdct, tbae are u number olohcr issues between our clients that remain outstanding:. 

the lack of a connection of the rnttlry 

tho lack of vciification orthe hydraulic capacity ofvdous portions of the p l h t  (e.g., the 
CRWG of the surcharging of B manhole abng the effluent discharge piping); 

various structural deficiencies (e.g., the instilllation of various beins and the 
construction of th~~ernbrrule cleaning tan@; wid 

m &creen spraybars to a hat w'atei swply; 
-wc  s-ppkcd - * K e  h sz1 

\ #  L a i  

p&k -e' 3-55 L y  3 

fl 

First, our client remains concerned that the plant remains unable to balh affeotivzly troat the 
tlxpected [laws of watewntcr entering the plant ax! meet the perfomwince specificaiions sot out 
in the Conmt. To date, our client liaa riot received m y  contimation TTQKI Hill Murray tbu the 
plant will bt: able to do tho same Jn these circwistances, our clienr. i s  currently untierlaking its 

Moy I I ,  :!ooo 4135 P M r n  
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own investigations fo detennha tho ability of the plant to ofl-oclively treat tho tqrected flows 01' 
wastewrttrsr enlhng the plant and mwd the purformancc spacifi~adons set out iri rhe Contract. 
W0 will advise you ofthe refiult.9 of such investigations in due course 

Second, our clienl is cooccmd that the costs of operating the plant are drastically higher than 
repmenled by Hill Murray. From the beginning of this projecr, Hill Murray pmrriiscd OLU' client 
a highly automated and cos1 affcctivo scwagc treatmmt facility. To date, the plan': has proven to 
bo a l ~ e m d y  labour intemiva and expensive to operate. In f ~ l ,  the operating costs for the plant 
arc more lhan double the: cost ofopmting a conventional sewage trostrnent facilitl. 

' I ~ r d ,  our client is concerned thal thc txpand&ility al' the plant has boei) significantly 
diminished i4 Hill Murray's efforts to make i t  sffwtively treat the expected flows ofwastewawr 
or enten'ng the plant and meet the porfomancc specificitlions set out in the Clontracr. Hill 
Murray initially represanted to our client that the plant would have slcDicient mpmdahility to 
provido affective sowage treatment for our client for in aces8 of 20 years. With I he installation 
of32  membranes h the plant in an effort to elIiitivctly treat the current flows o f  wastewater 
entering the plant and m e t  the prrformance specifications set out in the Cmract, il seems that 
the promised future expandability ofthc plant has been lost. 

Finally, through an internal audit of  the monies paid out by our client under tho C!ontmt, it has 
Eume fo our CGcnVs attention that it has overpaid Hill Murray in respoct of  the work actually 
performed by Hill Murmy under the Contract. 

We look forward to meeting with you in the near htkw to discws your clicnt'h intentions in 
rOSpeCt of remedying the afomentionad deficiencics or compensating our clienl in respect o f  
tha same 

92 
@o @! 

9 

If you hwa any questions regarding the foregoing, please do not hesitate tr) coutazt thc 
undersigned at (604) 689-7400. 

SWtr 

May I 1,2000 435 PMII'H 
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Powell River Deficiency List 

General Comments: 

1. The comment with respect to flows is incorrect. We are fully capable of meeting the “expected” 
flows in the contract. The trouble is that what was expected has not come to fmition - ie rather 
than an ADWF of 2300 m3/day, the actual ADWF is in the order of 4500 &/day. Peak wet 
weather flows were expected to be 27,000 m3fday (peak hour). In reality, the peak hour flow is > 
43,000 m3/day. 

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 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. 

The lack of a primary flow measuring device prior to the inlet of the screw auger screens. 

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. The lack of suitable sludge storage facilities prior to sludge dewatering process. 

This tank was consumed by the expansion required to meet the actual flows. 

10. 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 ADWF 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-O-A switches are supplied on the HMI 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. The lack of connection of the rotary drum screen spraybars to a hot water supply. 

HM supplied an in-line heater and pressure washer. 



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. 

20. Various structural deficiencies. 

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. 
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Design-Build Contract (the ‘T!ontract”) for the Upgrade 

“Plant”} between the District of Powcll River (the 
“District”) and Rill Murray & Associates inc. (“‘“I”) 
Performance Bond No. VS6006020 (the L‘Rond’’) 

of the Westvicw Wastewater Treatment Plant (the 

c 

We write on behalf of thc Guarantee Conipany of North America (“GCNA”) 
and reply to YOLU letter dated Octobcr 23, 2000. It is thc position of GCNA that it is 
not obligated to take any steps pursuant to the Bond on the grounds that: 

no workremains lo be performed by ELM; 

all dcficicncies have been addressed by HM; 

any continuing problems with the Plant are design 01- pcrfomiance issues 
and not covered under the Bond; and 

FIM accepted the District’s settlement offer dated August 24, 2000 and 
the District is now est,oppcd from changing its position with respect 
thneto. As a result, the claims against GCNA arc moot and 
unonforccablc. 

In rcsponse to the i tem specifically enumerated in your October 23, 2000 
letter, it is GCNA’s position that: 

1. HN has installed a total of .five measurement dc’vkes, the combined 
readings from which measure the influent flows. These measuring 
devices were installed pursuant to, 3nd in compliance with, the terns 
o.f Schedule II of the Contract, and specifically section Bl(4) and 
Bl(5) therein. The reason that the District. f d t  it necessary to hire a 
third party to review flows WWLS to confinn the acc’rlracy of the fitted 
cquipmmt. As a result of this process, suffixcicnt data was provided 
to corr.:kn that the flow measurement equipment was fimctioning in 
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accordance with specifications. As S K C ~ ,  FIM has complied with the 
terms of the Contraot and the District should be, and is, able to 
detem~nc intlueut flows. Tlicrc is no further coiitractuua'l tenn or 
requiremelit pursuant to which HM is required to 'provide a further 
primary flow measuring device prior to the inlet SCTCW auger screcns, 
and as such, Reid Crowther is holding I-lh4 Lo 3 fictitious standard or, 
in the alternative, raising B design issue with respcct to which GCNA 
ha$ no obligation. Further, there is no mcntion whatsocver of flow 
m~asllltement devices in the substantial completion documentation 
accepted and signed by the District on July 27, 1998. 

2. Schedule H of the Contract calk for grit removal cl~annels. These 
channels were provided in accordance with the design. TIicre were 
ncvcr m y  specifications suggested or implied with respect to these 
cliaimcls, nor was their efficiency quantitied in any way. There is no 
evidence to suggest that th,e grit removal channels have been 
ineffective cvld any continued challenges tlicreto are either a dcsign 
or performance issue with respect to which GCNA has no 
obligations. 

3. HM has reviewed the completion rcport and agrees that a pump and 
screening devics was to be provided, This equipmcnt has been 
putchased but not dclivered. Upon final sign-off of tlic project and 
payment in full, this pump will be delivered. There arc I ~ Q  

specifications or efficieiicics cited in the conipletion repai-t aiid any 
concern with respect thereto is 3 design or performance issue with 
respect to which GCNA has no obligation. Further, as the main 
process tanks were made redundant with the addition of more 
membraues, the District can now take either sidc of the process 
offline to conduct inspections or degritting routines as they scc fit. 
This requirement has bcm more than fulfilled. 

4. Hh4 has no obligation to provide an in-vessel cornposting unit as 
provided for in Schedule H to the Contract. HM selcctcd PGL 
Organix to hcad up the selection process for n cornposter which 
included talcing council1,ors and Jim Greenwood to viitually c'very 
cornposting site in the province at I-IM's cxpense. The District ,hen 
selected tlic Irough-style cornposter as the most suitable for the 
District's purposss. The equipinant selcctivn and acquisition has 
bccn thoroughly discussed, agreed to, purchased and delivered. The 
trough-style cornposter has been delivered but w3s never installed 
because of 1:he District's inability to locate a suitable propei?y on 
which to perlorn bio-solids coniposting. 13vI's obliptions did not 
include thc locating of the compost facility. Whm lhc site selection 
prbccss became politically embroiled, HM, offered a credit of 
$64,200 for site work whkh we understood was accented. HM's 
contractual obligation to provide a cornposter is based on the District 
finding a suitable sitc. N o  site has to date been found so there is 
consequently no contractual obligation on HM to provide a 
cornposter. The dcficiency list attached to the 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 g result, HM has no fi.uther obligatiods with respect to thc 
composter at this time. 

5 .  Schedule H does not specify a 72-hinp UV effluent disinfection 
system. Schedule I3 refers to a W disinfeczion w i t  rated at 2000 US 
gallons per day. Clearly, since the fitted unit is treating 1,500,000 
US gallons per day, this rcquiremeni has been achieved. The 
reference to a 72 bulb U V  system, refas back to a prc-design 
document provided by Trojan Technologies to treat 3.0 MUSGD of B 
standmd secondary quality water. Trojan redefined ihheir bid based 
on the contractual flows and highly treated water with 3 submittal 
documcnt no. s'U4501.2 1, eflcctively replacing the previously 
described system with 3 -48 bulb system. These were never 
contractual documents. The perforrnmcc requirement of disinfection 
has becn continuously achieved. Any Wicr issue With respcct to 
the disinfection system is thus a design or ,perfomiance issue with 
respect to which GCNA has no obligation. 

The as-built drawings are complete. HM will be submit3iing these 
when the unpaid bills xe agreed to. 

G. 

- €t is the position of GCNA that the Flent is cwfently exceeding pe-~hrna-we 
criteria specified in the Contract, including criteria for expansion. Pursuant to the 
proposal attached to and forming part of tlic Contract, HM was required to ensure an 
average annual flow of 3528 cubic metres upgradeable to 5000 cubic metres. Orr 
Janunry 5, 2000, B full flow trial was ycrfomed by &aham Symmonds, P. Eng., to 

The trial results 
indicate that current ability excecds the peak or EL 12 hour period which is the 
conkactual obligation. On an ongoin& h a s i s . 2 i a n t  has been tTcatinP over 5.OOO- I-9/dp-r 
demonstrate the peaking ability of the mcmbrme bio-rcactor. *Uivz=wUfi  t; 

1s sqdfmaHy 
6 P G  

dwk.'/c I f%d. 

d k k  
A 3  "* -c- . As a result, the District has been providcd with almost 
double &e Capacity it paid for, and HM is neither in dcfauIt under the Conlract, nor is 
there any rcmaining work Icft to be performed by it. 

If the District feels there are still ongoing problems with the Plml, these are 

iM &&I A W d  
EO 

clearly the result of rnisrep~esentations on flow estimates provided to HM by the 
District and Reid Crowther in May 1997, and on the basis of which HM developed a 
technical plan which was prcsented to the District in July, 1997. The flow cstimates 
provided to HM bv the District were the basis for the nermils fw the Dlant. These, 
estimates were rclied w o n  in the.. prenaration of the technical tdan and were 
subseauentlv incornorated into the Contract. The aclual flows have bccn simiiicantlv 
higher. It angears clear that the original flow esha tc s  were misrepresented to IIM 
re l ie~i ie  it of anv contractual obligation to meet u e r f o k m e  tarcrets. 

We note also that thc alleged deficiencies referred to in your Oclober 23, 
2000 letter stem fiom a report dated April 24, 2000. It is the position of GCNA that 
the CWM Gore & Storrie Lirnitcd ("CEIZM") report represented the final dcficicncy 
list and we question the basis on which the District continues to provide HM with 
new and revised deficiency lists or the contractuii1 authority of the District itself lo 
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detcrmine acceptability of the work. Pursuaiit. to section 20.5 of the Contract, thc 
owner’s reprcsentative is rcquired to assew the work and either approve completion 
or provide ILM with reasons lor disapproval. 

Jim Greenwood WLS the designated ower’s representative until his 
resibQation in 1998. Pursuanl to Section 4.3 of the Contract a party may cliaiigc its 
represmtative by giving written notice to thc other paitics of the new rcpresentativc, 
effectivc on the datc notice is given The District never replaced Mr. Greenwood 
with another representative and now purports to UYC the selviccs of Reid Crowther in 
the capacity of o%mer’s rcyresentative no iwi~ tmding  that no written notice WAS 
provided to the other parties and in breach of contract. 

Furthermore, wc have serious conccrns regarding the continued involvement 
of Reid Crowthcr in this matter and the District’s reliance on thc April 24, 2000 Reid 
Crowther report, Reid Crowther was initially involved in the projcct in 1996. It was 
commissioned at lhat time by tha District to develop a solution lo the sewage 
treatment problcnis. Tn September 1996, Reid Crowther developed a preliminary 
design package that proposed the ainalgamation of thc Townsite, Westvicw and 
Wildwood plants into onc new facility. The District coiisidcred Reid Crowthar’s 
proposal to be tinancially unkasible. I-IM was consequently rctained to see what 
services could bc extended to ensurc that the District received its best value tor 
money. ”I thus coinpetcd against, and ultiniately replaced Rcid Crowther in 1997. 
As such, Rcid Crowther cannot bc regarded as an independent and unbiased party, 
We also notc that Reid Crowtlier has previously been rcrnoved from ncfing is thc 
capacity of third party engineer by Court order and we object to the current attempts 
by the District of Powell River {the “Distncl”) to again use Reid Crowther as its 
rcprcsentat ive. 

~ 

In addition. we und,erstand that there are still si~rnificant issues between HM 
and the District with tesnect to the balance of c,nntract fiuids. Wc understand that a / 

Furthermore, the conduct- of the District in th is matter has to datc proven jt z2. Klr prejudicial to GCNA for the following reasons: 0-7 I 

a> a certificalc 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 cntereed into betwocn the District and 
H M  without notice to GCNA; and 

c) the District removed and rcplaced its 1-eprcsmtative with no noticc to 
GCNA. 

Finally, on the issue of settlement, on August 24, 2000, the District offerEd lo  
pay HM the sun1 of $37,001.89 in full settlement of this iiiatler. The District 
requcstcd that HM accept the offa  by no later than 4:OO p m .  on Wednesday, August 
30, 2000. On August 30, 2000, HM requested an extension to Friday, September 8, 
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2000, in ordcr to mdce representations on behalf OT all concerned pades. On Friday, 
Septcmber 8, 2000, IZM accepted the offer telapho~ically and foll~wed up with a 
letter dated Septcniber 12,2000, referencing the Septcniber 8,2000 acceptance. 

At no time prior 'to September 20, 2000, did the District inform HA4 that an 
extension would not be granted. On September 20, 2000, HM was advised by the 
District that the offer had expired on August 30, 2000, and was not open for 
acceptancc by IIM as it purported to do on Friday, Septembct S7 2000. 

Where oiic person m&cs a representation to another in words, acts or by 
conduct, silence or inaction, and on the basis of such representation the representee 
alters his position to his dctiment, the representor i s  estoppcd figm behaving 
contrary to its own rcpresentation (see S.M. Waddams, TIIS LCLW of Con.fmcts (1984) 
at 143). Tt is the position of GCNA that the District, by its conduct, accepted the 
extension period and is now estopped from raising the AuguSt 30, 2000 deadline as a 
defence. As a result, thc District is bound by the terns of fhthc settlement agccnlent 
and any claim against GCNA is ,moot and unenforceable. 

%king into account all of "che above. it is our view that the District should 
finalize the scltlernent made on August 24. 2000 ratlicr than engaw in litination with 

~ 

8 Yours truly, 

Borden Ladncr Gewais LLP 

By: 

Clristopher J. O'Connor 
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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 from 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, 

0 
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. 0 C:\TEMP\Lit-Release(HIil1 Murray)-SM.Doc Nov 28,2000 3:44 PMA 



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 fkom 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 fully 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. 

~ 

0 
~ 

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 
&Mfi ' in the Province of British Columbia. 

1 The Corporate Seal of Powell River was 
hereunto affixed in thwresence of: 
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Operational Services 

WELCOME TO THE OPERATIONAL SERVlCES 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, d20km 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: 

W Design and project administration of the districts capital and 
maintenance projects including roads, water, sanitary and storm 

W Review of subdivision and development proposals with respect to 
current district design and bylaw standards. , 

Developing district engineering and construction standards and bylaw 
requirements. 

W General engineering support to maintenance staff, other departments, 
developers and the public. 
Management of the district mapping, geographical information system 
and engineering infrastructure data. 

~ 
~ ~ -~ systems. ~~ 

Location 

691 0 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 

W Refine project management procedures. 
W Establish polices and procedures to assure all department services are 
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http://www.district.powellriver.bc.cdoperational.htm


Operational Services Page 2 of 5 

e 

administered fairly. 
Short and long term capital planning. 
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 fhe 1970's to serve fWo major calchmenf 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. 

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. 

Wildwood Sewage Lagoon 

http://www.district.powellriver.bc.ca/operational.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 (Marinelpenticton) 
Padgett Road 
Willingdon Beach 
Lindsey Park 
Powell Place 
Waddingdon Avenue 
Ab botsfo rd Street 
Mowat Bay Park 
Wildwood Heights 
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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 thew is a~ adequate sttppty at sufficient pressure for resictentiat, 
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 
follows: 

~ 

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 11,192 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. 
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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 qualtty is not compromised, and as well, an annual 
inspection is carried out with the Coast Garibaldi Health Inspector. 

0 2001 CORPORATION OF THE DISTRICT OF POWELL RIVER 
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SUPPLEMENTAL PRE-FILED DIRECT TESTIMONY OF TREVOR HILL 

Q. Please state your name and business address.. 

A. 

Phoenix, Arizona. 

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

Q. Have you previously provided testimony in these consolidated dockets? 

A. 

Q. 

Yes. I pre-filed direct testimony on May 14,2004. 

What is the purpose of this Supplemental Testimony. 

A. On May 28,2004, Utilities Division Staff (“Staff ’) filed its Supplemental Staff Report 

(”Supplemental Staff Report” or “Report”) in these consolidated dockets. In the Supplemental 

Staff Report, Staff listed a series of recommendations. In a Procedural Order dated June 3,2004, 

the Administrative Law Judge ordered Palo Verde Utilities Company (“Palo Verde”) and Santa 

Cruz Water Company (“Santa Cruz”) to file a response to the Supplemental Staff Report. The 

purpose of this testimony is to discuss Staffs recommendations and certain statements in the 

Report. 

~ 

Q. 

A. Yes. 

Have you read the Supplemental Staff Report and Staffs recommendations? 

Q. 
A. 

Verde and Santa Clvz are relatively new utility companies without long track records in Arizona 

and their parent, Global Water Resources, (“GWR”) itself is a relatively new entity. However, 

the Supplemental Staff Report does not provide a complete picture of GWR’s technical and 

What is your general assessment of the Report? 

I believe the recommendations are generally acceptable in recognition of the fact that Palo 

managerial capabilities and experience. I would like to present a more representative picture by 

describing the positive experiences of GWR’s principals, particularly Graham Symmonds and 

myself, on several other water and wastewater treatment design and construction projects. Those 

projects included the design and construction of leading edge, award-winning facilities that 

resulted in kudos from our clients, customers, regulators, and peers. 

- - 
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The Supplemental Staff Report also lacks material facts concerning problems at two 

design and construction projects led by Hill-Murray and Associates (“HMA”), which occurred in 

1997 and 1999 when I was one of HMA’s principals. I would like to supplement the Report with 

additional facts which, whenviewed together with the facts in the Report, actually demonstrate 

that HMA’s performance on those two projects was exemplary. 

Q. 

reviewed those recommendations? 

A. Yes. PaIo Verde and Santa Cruz initially had some questions regarding how the various 

Staff recommendations would be implemented. However, Palo Verde and Santa Cruz have met 

with Staff several times, and the parties have clarified the recommendations in a Settlement 

The Supplemental Staff Report contains recommendations at pages 21-22. Have you 

Agreement which is being filed contemporaneously with this supplemental direct testimony. 

Q. 

A. 

Santa Cruz and Staff to address the Commissioners’ concerns regarding changes of ownership of 

limited liability companies. Specifically, Palo Verde and Santa Cruz will each maintain a 

$750,000 performance bond, which represents a $250,000 increase over the $500,000 bond 

Does Palo Verde and Santa Cruz support the Settlement Agreement? 

Yes. The Settlement Agreement represents a collaborative effort between Palo Verde, 
-~ 

currently in place for each utility. Each calendar quarter, Palo Verde and Santa Cruz will file a 

letter with the Commission confirming that the bonds remain in place. In addition, Palo Verde 

and Santa Cruz will file quarterly compliance reports documenting their compliance status with 

the Arizona Department of Environmental Quality (“ADEQ”), the Arizona Department of Water 

Resources and the Arizona Corporation Commission. GWR will file a report every six months 

which identifies any acquisitions of utilities since the last report filed, and which includes 

information on any such acquisitions. Finally, Palo Verde and Santa Cruz will notify the 

Commission in writing prior to a transfer of ownership of the membership interests in either 

company. 
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Q. 

picture of GWR’s technical and managerial capabilities and experience. Please elaborate. 

A. 

not discuss the totality of the work performed by HMA. The paucity of information on the 

excellent work done by HMA and the focus on the company’s two most difficult projects creates 

You mentioned earlier that the Supplemental Staff Report does not provide a complete 

The Report focused on two very challenging projects--Powell River and Iqaluit-and did 

an unbalanced view of HMA’s experience and capabilities. An evaluation of all of the work 

completed by IMA would lead one to conclude that HMA has an overwhelmingly positive track 

record in helping to form, design, construct and operate environmentally sensitive water and 

wastewater treatment plants. 

Q. 

A. 

Control Centre, the wastewater treatment facility for the town of Ganges on Salt Spring Island. 

This facility is operated by the Capital Regional District (“CRD”), a governmental organization 

Please describe some of the other projects that HMA completed. 

In 1996, HMA provided design and build services for the upgrade of the Ganges Pollution 

similar to a county government. The upgrade project called for the use of innovative technology, 

just-in-time delivery of infi-astructure, and unique design-build features that are much more 

challenging than the more conventional systems that are used by Santa Cruz and Palo Verde. 

During the design-build process, and beyond, the CRD lauded HMA for the project’s success and 

specifically commended HMA for its responsiveness to the client’s needs. According to the 

client, ‘ “M ’s  personnel were key to the project’s success.” 

In support of these statements, I have attached a letter dated June 4,2004, and signed by 

Jim McFarland, Manager of Operations and Local Services for CRD (Attachment 1). HMA’s 

professionalism and dedication throughout the project and its post-project support were of 

particular note. The HMA personnel referenced in Mr. McFarland’s letter were primarily myself 

and Graham Symmonds--both of whom are now with GWR helping to manage Santa Cruz and 

Palo Verde. 

Q. Do you have other examples of successful projects? 

- - 
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A. Yes. Our success with the Ganges project led the CRD to engage €€MA to design, 

construct, operate and finance a system to treat septage on Salt Spring Island. This project 

required HMA to provide and coordinate all financing, engineering, construction, operation, 

maintenance, permitting, and regulatory compliance necessary for the treatment system. This Wi 

the first design-build-own-operate project e’ntered into by the CRD, and HMA provided a system 

that took this particularly nasty waste stream and rendered it environmentally benign. This was i 

complex treatment process, significantly more advanced than the systems employed at either 

Santa Cruz or Palo Verde. In support of these statements, I refer you again to Mr. McFarland’s 

letter (Attachment 1). 

Another project that Graham Symmonds and I worked on as principals of €€MA was the 

design, construction, and operation of a new water reclamation facility for the Mount Washingto 

Ski Resort in Courtenay, British Columbia. Mount Washington Ski Resort is located in an 

extremely environmentally sensitive watershed and the performance of the water reclamation 

facility was and remains critical to the continued viability and planned expansion of the ski resor 

From an environmental standpoint, the facility required an intensive environmental permitting 

and approval process and had to meet the most stringent surface water discharge criteria (any 

treated effluent that was not used for the ski resort was discharged to a salmon spawning stream) 

Also, the facility was required to be odorless, had to be operated without the benefit of vehicle 

access during the ski season, and had to be completed within a very short timefiame. Finally, thc 

project required a comprehensive public information and community outreach program. 

~ 

In support of these statements, I refer you to the letter of June 10,2004, signed by Georgc 

Stuart, Chairman of the Board of the Mount Washington Ski Resort (Attachment 2). As Mr. 

Stuart’s letter attests, HMA’s performance resulted in a “very successful” project. HMA 

coordinated and worked very closely with the Mount Washington Ski Resort staff to build a statt 

of-the-art facility within four months; HMA offered a level of operational support “that was 

unparalleled;” HMA was very responsive “from a customer service and sensitivity perspective;” 
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HMA’s principals (mainly Graham Symmonds and myself) conducted themselves with a “high 

degree of professionalism;” and HMA’s principals “were key to the project’s success.” HMA 

also provided extensive operations support beyond the completion of the design-build contract 

“until such time as [the resort’s staffl were trained and in all respects ready to take over the 

operations.” As a result of HMA’s efforts, the water reclamation facility is “a cornerstone in the 

eco-friendly vision of the resort,” and the resort has been “recognized on numerous occasions for 

its steps in environmental protection and has won a number of awards for its sensitivity to the 

fi-agile eco-system in the area , . . in large part due to the success of the water reclamation 

facility.” 

Q. Is this all? 

A. No. HMA built plants for the Kingfisher Oceanside h, Sooke Harbour House, Huband 

School, the North Warning System, and Lake O’Hara Lodge. Each one of these projects was at 

the forefront of technology and currently maintain excellent compliance and operational records. 

I refer you to the Affidavit of Denis Perreault dated June 11,2004 (Attachment 3). 

Q. 

Would you please identify these projects? 

You mentioned that the Supplemental Staff Report focused on two challenging projects. 

A. The Supplemental Staff Report discusses HIVIA’S involvement in the construction of the 

Westview Water Reclamation Facility for the Corporation of the District of Powell River (“the 

Powell River Project”) and the City of Iqaluit Water Reclamation Facility (“the Iqaluit 

Project”). 

Q. 

A. 

each of the projects in my direct pre-filed testimony dated May 14,2004. 

How was HMA involved with these two projects? 

HMA was engaged to design and build these two projects. I provided substantial detail on 

Q. 

Powell River Project and the Iqaluit Project? 

Do you believe that the Supplemental Staff Report presents a complete picture of the 

- 
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A. No. The Report lacks key facts concerning both projects, and this lack of key facts could 

lead the reader to conclude that HMA did not properly perform its duties on the Powell River and 

Iqaluit Projects, which would be a mistake. 

Q. 

A. 

What additional information should have been included in the Supplemental Staff Report? 

There is a substantial volume of information provided in my direct pre-filed testimony anc 

the accompanying attachments, but I will give a few specific examples here. In the section 

entitled “Hill Murray & Associates,” the Report states that the District of Powell River cancelled 

its service and supply contract with HMA and began litigation against HMA. This is incorrect. 

As stated in my direct pre-filed testimony, the District of Powell River never sued HMA. Rather, 

HMA sued Powell River to recover amounts expended by HMA for extensive modifications to 

the wastewater treatment plant required because Powell River provided inaccurate flow 

specifications (actual flows were much higher that the design specifications provided by Powell 

River to HMA). It was only after HMA and Powell River settled HMA’s complaint--and Powell 

River paid money to settle the case--that HMA dropped its lawsuit and the contract was mutually 

terminated. 

The major difficulties surrounding the Powell River Project derived from the fact that 

Powell River provided inaccurate flow specifications to HMA. Quite simply, the flow design 

specifications provided to HMA turned out to be about 50% less than the actual flow rate. 

Ironically, it was Reid-Crowther, a competitor of HMA, that prepared the erroneous flow 

specifications for Powell River, which Powell River in turn provided to HMA. Although HMA 

constructed the plant according to the flow specifications prepared by Reid-Crowther, upon 

commissioning, the plant was receiving flows well in excess of 100% capacity. Obviously, this 

had severely adverse impacts on plant operations. 

In support of these statements, I refer you to the Affidavit of Denis Perreault (Attachmen 

3); the letter of Lawrence Lambert dated June 10,2004 (Attachment 4); the Affidavit of Gary 
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Jerzak dated May 2 1 , 2004 (Attachment 5); and the Affidavit 

(Attachment 6). 

f Sea Wilton dated June 3,2004 

Q. 

regarding the Iqaluit Project? 

What additional important facts should be included in the Supplemental StaffReport 

A. 

pre-filed direct testimony and accompanying attachments. However, I will provide a few 

examples here. In the section entitled “Hill Murray & Associates,” the Report states that in July 

2000, HMA “effectively abandoned” the Iqaluit project as a response to the City of Iqaluit’s 

Again, there are a number of key facts that should have been included, as set forth in my 

demand that HMA repair tank construction defects. This is incorrect. The documentary evidence 

provided in my direct pre-filed testimony shows from January through March of 2000, HMA did 

everytlung in its power to fix the failure of the tanks so that they would pass a hydrostatic test. 

The evidence shows that HMA notified Iqaluit, placed the civil contractor on notice of default, 

assisted Iqaluit in obtaining restitution from the contractor’s bonding company, and developed a 

rep& solution. Upon approval of this recommended solution by Iqaluit, HMA dispatched 

materiel and personnel to complete the repair. However, the day HMA commenced 

~ 

implementing the repair plan, Iqaluit ordered HMA to stop work and canceled HMA’s role as 

project manager for the Iqaluit Project. At no time did HMA abandon the Iqaluit Project. 

The repair that Iqaluit chose to implement, through another contractor, delayed the project 

by more than one year and cost HMA hundreds of thousands of dollars in delays. 

Notwithstanding, HMA offered to start up the new plant, but Iqaluit began to believe that the new 

facilities could not be started. HMA opted not to sue Iqaluit when Iqaluit defaulted on its 

contractual obligations to HMA. HMA lost over $600,000 it had assigned to contractors on the 

Iqaluit Project. In support of these statements, I refer you to the Affidavit of Gary Jerzak 

(Attachment 5). 
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Q. You mentioned that Reid-Crowther is a competitor of HMA. Does the Supplemental Sta: 

Report rely on information provided by Reid-Crowther regarding the Powell River and Iqaluit 

Projects? 

A. 

Crowther was acquired by Earthtech which is a Tyco subsidiary) concerning “ A ’ s  technical 

Yes. The Report relies on two engineering reports prepared by Reid-Crowther (Reid- 

and managerial performance on the two projects. However, the bias of Reid-Crowther must be 

considered, and its reports weighed accordingly. Reid-Crowther was a competitor of HMA’s. Ir 

fact, Reid-Crowther was considered as a competitive bidder for both the Powell River and IqalUi 

Projects, although the company lost both projects to HMA. Further, as noted above, Reid- 

Crowther conducted the Powell River flow study that established the erroneous flow specificatio 

for the Powell River facilityy which was the root cause of the major problems at the project. 

In addition, Reid-Crowther used its position as a “third-party reviewer’’ of HMA’s 

performance to leverage the award of considerable work, including nearly $800,000 from the Cit 

of Iqaluit alone. In support of these statements, I refer you to the Affidavit of Sean Wilton 

-~ 

(Attachment 6). 

At a minimum, these material facts call into question the impartiality of Reid-Crowther’s 

evaluation of HMA’s work on the Powell River and Iqaluit Projects. 

Q. 

company to work with? 

The Staff Report also refers to Zenon’s relationship with HMA. Was Zenon a good 

A. 

perform as specified. 

Q. 

A. 

No it was not. While Zenon had an interesting emerging technology, its products failed t 

Do you have an example of this? 

Yes. Zenon’s membrane technology was a work in progress. At all of our plants, the 

ZeeWeed membranes typically failed to meet their performance objectives. Sometimes this was 

result of a membrane formulation issue, sometimes due to Zenon being overly optimistic on thei 

process designs. It is interesting to note that Zenon’s original design called for 84 membrane 
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modules for 1 .O million gallons per day capacity at Powell River. At the end, 256 modules were 

being employed, or three times the number specified in the design. 

Q. How did Zenon’s poor performance impact HMA? 

A. In order to meet the clients’ needs, HMA was constantly taking on Zenon’s problems to 

ensure a successful project. In many cases, HMA continued to upgrade facilities to ensure they 

could continue to operate in spite of the Zenon performance issues. This cost HMA from both a 

human resource and a financial standpoint. In the case of Powell River, the project was so large, 

and the problems caused by Zenon were so overwhelming, that HMA was unable to overcome the 

Zenon design deficiencies. 

Q. In the Supplemental Staff Report, the Chairman of Zenon suggests that initially his 

company’s relationship with HMA was good, but then it soured. What caused the relationship to 

unwind. 

A. 
~ 

For the most part, HMA was able to succeed in spite of Zenon’s lack of performance by 

dedicating large amounts of time and energy to enhancing the performance of the Zenon 

equipment through aggressive cleaning regimes and reconfigurations of plant operations. 

However, HMA’s relationship with Zenon began to deteriorate when HMA demanded that Zenon 

provide an appropriate number of membrane modules to meet the flow requirements based on 

actual in-service operational experience, and when HMA refused to provide man-hours to clean 

membranes at facilities where Zenon equipment was failing to meet the performance criteria. In 

short, the relationship began to falter when HMA could no longer support the volume of work 

required to maintain Zenon equipment performance. 

Q. 

A. 

Did Zenon make an investment in HMA? 

, Yes, Zenon invested $1 million (Canadian) in HMA. 

Q. 

Do you agree with this comment? 

Mr. Benedek of Zenon states that he felt you used the investment in HMA inappropriately 

- 10- 



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 

A. 

development and advance Zenon technology into the wastewater sector; and second to access 

HMA’s operational experience in process control and operations. Zenon was well served in both 

areas, as it was HMA’s groundbreaking work at Powell River, Ganges, and other plants that 

provided the nucleus from which plants like Del Webb’s Anthem in Phoenix were built. On the 

operational front, HMA led Zenon to more realistic process designs. In fact, you will find all of 

HMA’s innovation displayed at every Zenon plant. 

No. The Zenon investment in HMA was for two things: first to continue business 

HMA’s work with Zenon’s membranes has helped Zenon commercialize its technology 

into the wastewater sector as well as provided the test-bed that allowed Zenon to refine its proces: 

designs and installation configurations. Mr. Benedek’s comment that the relationship was 

initially good was due to the fact HRlA helped bring Zenon into the wastewater sector, and 

provided a very significant investment of resources to assure the success of the technology. 

Q. 

appropriate? 

A. 

~ 

The Supplemental Staff Report cited a number of newspaper articles. Was this 

Not in this case. The Supplemental Staff Report relied substantially on thirteen 

newspaper articles about the Powell River and Iqaluit Projects. However, I believe that the 

articles were poorly researched and not sufficiently credible to be used in the Supplemental Staff 

Report. 

Q. 

Santa Cruz failed to fully disclose information requested by the Commission. Do you agree with 

this assertion? 

The Executive Summary to the Supplemental Staff Report states that Palo Verde and 

A. 

Administrative Law Judge ordered Palo Verde and Santa Cruz to provide “testimony regarding, ai 

No, we were responsive. In the Procedural Order dated March 31,2004, the 

a minimum, the structure and qualifications of GWR, underlying ownership interests of other 

individuals and companies, willingness to abide by reasonable ongoing oversight of GWR and t h e  

Applicants’ operations, and other relevant issues related to the ownership and operations of Palo 
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Verde and Santa Cruz." On April 14,2004, we filed the Testimony of Cindy Liles, the General 

Manager of Palo Verde and Santa Cruz, which addressed each of the pieces of information 

requested by the ALJ in his Procedural Order. Specifically, Ms. Liles discussed that GWR 

purchased the ownership interests in Palo Verde and Santa Cruz fiom Phoenix Capital Partners 

and Phoenix Utility Management; that GWR purchased 100% of the membership units in the twc 

companies; that GWR is a holding company which is 100% investor/manager owned and 

operated; that GWR would provide the Commission with information if any change of ownershi$ 

or management of Palo Verde or Santa Cruz takes place in the future, and that Palo Verde and 

Santa Cruz would accept reasonable conditions that relate to the provision of water and 

wastewater utility services to customers. In addition, Ms. Liles included an attachment which 

provided an overview of GWR; detailed the ownership and ownership structure of GWR 

(including a diagram); discussed the identify and background of each of the members of the 

Board of Directors (Bill Levine, Dan Cracchiolo, Leo Commandeur and myself); and discussed 
____ 

the identi@ and background of each person on the executive management team (Trevor Hill, Leo 

Commandeur, Graham Symmonds, Cindy Liles, and Lany Braund). In short, we believed that 

the information provided was fully responsive to the ALJ's request as set forth in the March 3 1, 

2004 Procedural Order. 

Q. Was your involvement with Hill-Murray & Associates discussed? 

A. Yes. The attachment to Ms. Liles' testimony referenced above stated that I was a co- 

founder of HMA in 1994, and that Mr. Symmonds joined the firm in 1995. In addition, we 

discussed HMA and its construction projects in subsequent meetings with Staff when Staff 

inquired about the Powell River and Iqaluit Projects. Also, my Direct Testimony contained a 

substantial amount of information and documentation on HMA, and detailed discussions 

regarding the Powell River and Iqaluit Projects. In short, we have attempted to address every 

question raked by Staff regarding HMA and the various projects constructed by HMA. 
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Q. 

Would you say the technical challenges experienced in those projects are typical of the challenges 

you might encounter in the Santa Cruz and Palo Verde projects? 

You have stated that the Powell River and Iqaluit Projects were technically challenging. 

A. 

compliance wastewater treatment plant. The Powell River plant was plagued with severe inflow 

and infiltration problems which drove flows on rainy days to five to seven times the flows 

No. In the case of Powell River, the project involved an upgrade to a very old and out-of- 

experienced on average flow days. Additionally, the project was located in a relatively remote 

coastal town of British Columbia--one cannot drive to the town but rather must take a series of 

car ferries or fly in. Other dissimilarities between the Powell River and the Santa Cruz and Palo 

Verde service areas include a declining population in Powell River (as a result of a declining 

forest industry in British Columbia) and a lack of adequate capital for infrastructure works (HMA 

facilitated the acquisition of the construction funds from the Provincial government). From a 

technical standpoint, Powell River employed advanced emerging technology and was, at the time 

of its commissioning, the largest membrane bio-reactor for wastewater in the world. Even today, 

Powell River is likely in the top five largest deployments of membrane bio-reactor technology for 

wastewater treatment. 

In the case of Iqaluit, this is the most northerly capital city in Canada and one of a handful 

of cities of this size in the world that borders the Arctic circle. The building season in this area is 

approximately 45 days in length and all materials required for construction must be shipped 

months in advance by barge. There is no daylight for six months of the year and no skilled trades 

people in the area. There are no hardware stores, supply houses or reliable utilities in the area. 

All of these resources had to be planned, manifested and shipped to the arctic for rapid 

deployment in the shortest construction season on the continent. 

By contrast, construction in Arizona faces none of these challenges. There are no inflow 

issues in Palo Verde's service area--all collection piping is new. The facilities are easy to get to. 

There are numerous skilled tradesmen, consultants and contractors to select fiom in the 

- 13 - 



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 

immediate vicinity. The plants are not leading-edge technolog! but rather use a blend of 

conventional and modem well-proven technologies. The procurement of materials is simplistic in 

nature. The quality of materials available is excellent and the construction season is continuous 

in Arizona. These factors make capital projects in this region relatively straight forward by 

comparison. 

Q. 

relevant to GWR’s ability to implement the Santa Cruz and Palo Verde projects, under the 

Do you believe the difficulties encountered with the Powell River and Iqaluit Projects are 

requested CC&N expansions in this case? 

A. 

mistakes were made as we responded to the challenges of those projects. However, HMA 

Certainly we learned a great deal from the Powell River and Iqaluit Projects, and some 

honorably fulfilled its obligations to Powell River and Iqaluit under its contracts. It is simply not 

appropriate to draw a negative inference about GWR’s technical and management capabilities as 

a result of these projects. Consideration of all of the material facts regarding the Powell River 
_ _ ~  

and Iqaluit Projects should lead to a conclusion that Graham Symmonds and I acquitted ourselves 

in those two projects with the same degree of professionalism and dedication to client and 

customer satisfaction that we exhibited in the other projects about which I have testified, and 

about which OUT past clients have provided overwhelmingly positive recommendations. 

Q. What is GWR’s philosophy on utility acquisitions and operations? 

A. 

wastewater utilities. This takes investment - in terms of infrastructure, personnel, and 

I and my staff are focused on maintaining and building stable and successful water and 

comrriunity involvefnent. GWR is extremely well capitalized to provide infrastructure. This is 

particularly important with the new arsenic regulations on the horizon, and the general state of 

installed infrastructure in many areas. Additionally, we engage in substantial efforts to retain 

utility personnel through and beyond the acquisition period, in order to maintain their institutional 

and engineering knowledge for the benefit of our customers. Finally, cornunity outreach and 

keeping our customer base informed is a key element of success in this business. 
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Overall, I consider myself to be open, honest, and forthright, as well as a team player and 

a problem solver who is committed to building and operating stable utilities in compliance with 

applicable laws and in accordance with the needs of the customers. I pride myself on these 

qualities as an individual and a businessman. As evidence of these qualities, I refer you to the 

attachments to this Testimony including, but not limited to, paragraph 4 of the letter by Jim 

McFarland (Attachment l), paragraph 5 of the letter of George Stuart (Attachment 2); 

paragraph 6 of the Affidavit of Denis Perreault (Attachment 3); paragraph 7 of the letter by 

Lawrence Lambert (Attachment 4); paragraphs 2 and 6 of the Affidavit of Gary Jerzak 

(Attachment 5); and paragraph 7 of the Affidavit of Sean Wilton (Attachment 6). 

Q. Has your philosophy met with success? 

A. Yes. After HMA, Graham Symmonds and I were part of the management team of 

Algonquin Water Resources of America (“AWRA‘,). As a result of our acquisition of Litchfield 

Park Services Company (“LPSCo”) fiom Suncor Development Company (“Suncor7’), we were 

commended by Suncor for our honesty, forthrightness and “impeccable” efforts with LPSCo’s 

existing employees and operations. In support of these statements, I refer you to the letter of May 

14,2004 signed by David Ellis, Manager of LPSCo at the time of A m ’ s  acquisition and until 

December 31,2003 (Attachment 7), and the letter of May 13,2004 signed by Geoffiey 

Appleyard, Vice President and Chief Financial Officer of Suncor and formerly Vice President and 

Treasurer of LPSCo (Attachment 8). 

Under our leadership, AWRA also purchased an old, under-capacity wastewater treatment 

system, Gold Canyon Sewer Company (“GCSC”), that was plagued by odor and noise problems 

and community opposition, and was the subject of ADEQ compliance proceedings. AWRA 

addressed ADEQ’s concerns and, through an intensive community outreach effort, was able to 

turn the com~nunity~s opposition into support. Under AWRA’s management, GCSC is now 

regarded by residents as an integral part of the Gold Canyon community. In support of these 
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statements, I refer you to the Affidavit of Steve Glass, principal of Gault Group, Inc. 

(Attachment 9). 

I refer you, additionally, to the letters of April 29,2004 signed by David Kerr and May 13, 

2004 signed by Chris Jarratt, both of whom are senior executives in the management of AWRA 

(Attachments 10 and 11, respectively). In addition to being impressed with my technical 

credentials and operational management, Messrs. Kerr and Jarratt commended me for my 

“outstanding job” in the acquisition, operations and integration of A m ’ s  assets during the 

period I worked with AWRA between 2000 and 2003. 

Q. 

the Santa Cruz and Palo Verde CC&N’s? 

A. 

this Commission; (2) GWR’s principals, including Graham Symmonds and myself, have an 

overwhelmingly positive track record designing, building, operating, managing, and financing 

water providers and wastewater treatment service providers; (3) we have the technical and 

managerial capability to run the Santa Cruz and Palo Verde Utilities after their CC&N 

expansions; (4) we have retained all of the engineering, technical, and other personnel that existed 

with Santa Cruz and Palo Verde before GWR’s acquisition of the utilities, including those 

personnel with operational and institutional knowledge of the utilities; (5) we have a 

demonstrated high level of success with public involvement, community outreach, and customer 

satisfaction; (6)  we have the financial strength to do everything required to make Santa Cruz and 

In summary, why do you think the Commission should grant the applications to expand 

There are several reasons: (1) GWR is committed to meeting the conditions of Staff and 

~~ 

Palo Verde a continued success; and (7) we come highly recommended, as the attached letters 

and affidavits demonstrate. 

Q. 

A. Yes. 

Does this conclude your testimony? 

TSIOLIGWHXW26254.8 
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Services 

June 4,2004 

VIA FACSIMILE (623) 580-9659 

TO WHOM lT MAY CONCERN: 

1. 

2. 

3. 

4. 

5. 

1 am currently the Manager of Operations and Local Services for the Capital Regional 
District (‘CRD’’). I m responsible for wastewater systems for a large area of the 
CRD, encompassing over 330,000 people. The service area incorporates 13 
municipalities and three electoral areas. 

In 1996 the CRD tendered for the upgrade of the Ganges Pollution Control Centre, a 
modest sire treatment facility in the town of Ganges on Salt Spring Island. The call 
for proposals invlted innovation for this upgrade and attracted a number of 
respondents. Tfte Hdl Mumy and Associates (‘“W) - Zenon proposaf was judged 
on its merits to be the best proposal, incorporating elements of innovative technology 
(membranes), unique phasing opportunities (just-in-time infrastructure) and unique 
infrastructure deployment (design-build). In addition, HM offered a level of 
operational support, HM have specific knowledge of the operation of membrane 
systems, and in particular were very responsive to the needs of the CRD and 
ensured that all design objectives were m e t  

~ 

The Ganges PCC municipal upgrade via membranes was the first of ‘ts kind in 
Canada and to my knowledge was the first municipal application of a membrane 
bioreactor in Canada. The actual contract for the Ganges wastewater facility was 
with Zenon Environmental Inc. In addition, this project was the first design-build (DE) 
wastewater project entered into by the CRD. Innovative on many fronts, the 
Principals in HM maintained a high degree of professionalism. and dedication 
throughout 

HM’s personnel were key to the project’s success. Indeed their capability and 
perseverance were vital in maintaining compllant operations, particularly as the 
original membrane formulation installed by Zenon struggled to maintain sufficient flow 
capability. At the CRD, we understood that membrane bioreactors were an emerging 
technology, but were pleased when HM took this issue as their own, and lead the 
resolution of this issue. HM’s service and support extended beyond the completiorr 
of the Design-Build contract. They provided operations support, process evaluations 
and malntenance services as required by the CRD. 

The success of the DB process at Ganges led to an additional project with HM 
through their operating company. Canadian Wastewater Corporation, to treat septage 
on Salt Spring Island. This project was a Design-Build-Own-Operate (DBOO) in 
which HM provided financing, engineering. construction, operations and permit 
reporting. HM again demonstrated ingenuity and resourcehlness to assure success. 
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This was an innovative and unique design, my understanding, a first in the world. 
The fixed-prlce nature of this contract ensured that the GRD could treat ali septage 
collected to a very high standard at a known cost. HM provided all personnel, power, 
chemlcals and consumables for this operation under a five year fixed-price 
mechanism. 

The principles meet all of their obligations to the CRD. 7. 

Local Services 
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P.O. Box 3069, 
Coumnay, B.C. 

Tel: 250 338 *1386 

F ~ X :  250 na 4 4 9 3  
mount 
Washington C~nada V9N 5N3 

A L P I N E  R E S O R T  

June 10,2004 

To whom it may concern 

I haye been requested to provide a reference for Hill, Murray & Associates. I am pleased to 
provide the following information about our experience with the instailation of our waste water 
reclamation system. 

I .  I am Chairman of the Board of Mt. Washington Ski Resort, located in Courtmay, BC. In 
1996, I was involved in the acquisition of a new water reclamation facility for our resort 
which would improve the existing level of treatment and allow for a material expansion 
of the m m ~ ' s  facilities. The cribda were exacting: the new facility had k meet or 
exceed the most stringent discharge criteria availablle (dfscharge to a fish bearing stream), 
the system had to be capable of being operated without the benefit of vehicle access for 
the ski season; the facility was to produce no odom, the project was required to be 
completed in a very short time frame; the system must be econOmicaI to nrpand; and the 
success of the system would determine the fidure growth ptmtial fdr the res0x2. __ 

ID 
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2. In 1996, Mt. Washington sought proposals €or the design, construction and operation of 

provide proposals for this new facility. The Hill, Murray and Associates ("HM") 
proposal was judged on its merits to be the best proposal, incorporating dements of 
innovative technology (membranes), unique phasing opportuxlities (just-in-time C 

E 
of operational support that was ~~xpralleled at the time. HM had specific kaowkdge of 

L 

- the Mt. Washington Water Reclamation Facility. We soiicited a number of companies to 

L 3 
3 infrastsucture) md unique infkstructum deployment (design-wid). Further, the 

company committed to delivering the plant in 4 months. Jn addition, HM offered a level 

the operation of membrane systems, and in particular were very responsive to the needs 
of Mt. Washington for a pemMng perspective and from a custoqer service and 
smsitidty perspective. The project required an intensive dapprovalprocess 
and a comprehensive public information and outtcacb pro 
which lay the foundation for a very successful project. 

T was personally involved in the contracting of the system to Hill, M m y  
(HW. 

HM staff and plrjncipals worked closely with resort staff to dcsign 
the-art facility in a very short timeframe The system allowed the re 
expand and meet the strict permitting. criteria associated with d i sh  
Stream. 

HM principals conducted themselves with a high degree of 
that our goals were translated to reality through their design- 

i 
3 
3 

3, 

4. 

5. 



I .  

UPLAND EXCAVATING 

. I . . -_ . . 
PAGE 63 

6.  In my view HM’s personnel were kcy to the project’s success. Indeed their capability 
and persevmce w r e  Vital in s t t h g  the plant built prior to the Winter ski season, and 
maintaining compIiant operations dmhg the first few years o f o e o n s ,  prtjcularly as 
the original membrane formulation instalid by Zenon struggled to main* sufficient 
flow capability. We understood that membrane bimctors were an emerging 
technology, but were pleased when HM took this issue as their o m ,  and lead the 
resolution of this issue. $M’s service and support extended beyond the completionof the 
Design-Build contract. They provided operations support, process evaluations and 
maintenance d e s  as required by the mountain’s staff until such time as they were 
trained and in aIl respccts ready to take over the compliance operations. 

The project was very successful. Not only did the facility’s excellent performance d o w  
the resort to expand sigdicantly, but it is now a cornerstone in &E eco-fiiendly vision of 
the resort. The day-lodge is now plmbed wjih dud water mains to allow for flushing of 
toilets and urinals with reclaimed water from the facility. The resort has been re~bgnized 
on numerous ocwsions for its steps in environmental protection and has won a number of 
awads for its sensitivity to the hgi1.e eco-system in the ma. These awards and 
recognition are in large part due to the success of the water rwlamation kWy. 

7. 

Should yuu nquire additional idomration please contact the undersigned at (250) 286-1 148 

Yours trdy 

Chairman oftbe Board 
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Province of British Columbia) 
1 

C o ~ t y  of Canada ) 

Denis Peneault, b e g  duly sworn, upon his oath and under penalty of perjury, deposes 

and states: 

1. I am a Waster and Wastewater Specialist (Level TV - the highest level attainable in BC) 
employed for the Capital Regional District in Victoria BC. From 1995 to 2000, I was the 
Operations Manager for Hill, Murray & Associates, a company specializing in the design, 
mnstmction and operation of water reclamation facilities. In this capacity, I was 
ir~timately involved in the c d s s i o n j n g  and long-tern operations of membrane 
systems. 

I have specific knowledge of the operation of the Westview Water Redamation Facility 
in Powell River, as well as all of the other Hill-Munay installations. 

2. 

3. Powell River’s issues with the Westview WRJ? are flow dated. The flaws are sirnply 
twice what the plant was designed for under guidance from the District. €Ul-Mmay, 
despite tbis, continued to work With the District to modify and operate the process to 
meet those flows. As the p-n charged with the responsibility for plant 
compl.kmce and operational av&W€y, it was my job to docate ur acquire resources to 
that end. HilI-Munay provided those resources, at any h e ,  for any reason, to ensure 
eomphce. This is true of all Hill-Murray’s iastallations, but is nowhere more keenly 
tiue than at Powell River, where my operations crews were employed for almost two 
years. Powell River did not ever pay Hilt-Murray for these efforts. 

Jh my present capacity, J am now, in addition to my p r i m q  duties as Chief of Plant 
OperationS at CRD’s Unified Sewage Treatment Plant, the process advisor for the Capital 
Regional District’s membrane bioreactor plant at Ganges on Salt Spring Island. This 
facility is a muDicipal upgrade designed and built by Hill-Murray in 1996. The Ganges 
PCC facility is functionally similar to Powell River, in that it was an upgrade of an 
existing municipal treatment plant. 

4. 

5. Hill-Murray’s other installations (Mt Washington, Sooke Harbour House, Icingfishet, 
Huband School and Lake O’Hara bdge) which I have had occasion to visit since leaving 
the company, also mahtain excellent compliance and operativnal records. 

In my h e  with Hill-Mmy, I always found the phcipals, Trevor Hill, Robert Murray 
and Graham Symmonds, to be dedicated, stra&ht-forward, honomble people. We parted 
on very good terms, and 1 appreciate having had the opportunity to work with them. 

6. 

2 0 0 / 2 0 0 ~  

U 
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Thursday, 10 June 2004 

BectreaupureTM Sewage 
Treatment Process 

Pureleau Industries hc .  
13iS3Thamas Road, Box818 
Ladysmith, BC 
Canada \ISGlAB 

Tel: 293.245.- Fax: 250.245.0337 

w . p u r e l e a u . m  

1. 

2. 

3. 

4. 

I am currently the CEOkresident of Pureleau in Ladysmith, BC, an 
innovative technology supplier of advanced wastewater treatment 
equipment to the sector. During the years 1992 to 2000,Z observed Hill 
Murray & Associates within the sector in British Columbia and 
the kctic.  

In my w e n t  role with Pureieau Industries Inc., an environmental 
technology firm in the sector, and previously as an executive m 
Hydroxyl Systems Inc (‘wydroxy“’), a competitor oflH[iil Murray’s, I 
became intimately aware of the work HM pertbrmed in the sector. I 
have pexsodly visited HM btaJIations, aud am very knowlcdgeabIe 
as to the ”pros and cons” of employing the Zenon membrane 
technology. 

Murray conducted nuxnerous ~ c c e s &  projects within the 
Province of British Cobbia,  includmg a number of “firsts” tbr the 
sector in British Columbia. The company was successful in obtairdng 
advdnced technologies approvals through the various regulatory 
Ministries in the Province and had an excellent tra& record of meeting 
or exceeding the stipuWed discharge parameters in tbeir facilities. 
They completed many of the early water reclamation and reuse projects 
in the Province. Their work and track record benefited mimy of us m 
the sector, as prior to Hill Murray’s work the sector w a s  cOmpl&ely 
dominated by traditional engineering firms whose philosophies at the 
time did not embody the use of emerging or advanced technology. 
Since ]Hill Murray’s projects have proven to be viable in the long term, 
these philosophies are slowly changing. 

As Hydroxyl was competing at the time for the Powell River project., I 
was aware of the project. It was my understanding that the Powel River 
sewage co~lection system suRaed &om extreme I & I w o w  and 
Infiltration) amounting to in excess of 4X the design flow of 2 X 
ADWF, during extreme raiddl conditions and apparently this fact was 
not evident in the data supplied to HM for design computations. Most 
technologies would have cGEcult1y maintaining treatment integrity 
under such conditions. Membrane technology, to my knowledge, 
specifically does not have the hydraulic overflow capwity or capability 
and thus N[iU Murray would have been in an unfortunate and unerlviabk 
position as equipment suppliers. 

LEEOSPZBSZ : ‘ON 3”d 
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S.  Despite the iwcs that resulted from the initial set-backs at Powell River, Hill Murray did an outstanding 
job in attempting to resolve the flow issues at the hcility. Ultimately the facility requNed a significant 
number of additional membranes to meet the flow requirements, which HM and &on provided at no 
cost to Powell River. Ultimately these installations mitigated the flow problem, but inoreased the costs 
of operations for the kcility. Hill Murray was in a ''no-win" situation with the District. 1 understand the 
issue was finally resolved. 

Despite the set backs of Powell River in 1997 and 1998, the industry considers the Powell River project 
to have been a succes&l deployment of membrade teoknology, and a number of larger Municipalities in 
the Province are now considering membranes for water and wastewater upgrades. The facility still 
finctions very well, and the upgrade remains a very positive Visual improvement to the Powell River 
water fiont. 

I have had sweral dealings with the Principals of Hitl-Murray throughout their tenure as an innovative 
design-build infkstmcture team. All were dedicated, profmional people and did their utmost to exceed 
their customers' expectations and provide innovative solutions to diffcdt treatment problems. Despite 
mry competitive position at various times with this firm, I hold the principals in bigh regard. 

6. 

7. 

Sincerely, 
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Province of British Columbia ) 
) 

Country of Canada 1 

Gary Jerzak, being duly swom, upon his oath and under penalty of perjury, deposes and 

states: 

1. I am the Principal in CWC Wastewater Services, a Victoria, B.C. -based operations and 
maintenance company specializing in membrane bioreactor technologies. From 1995 to 
2000, I was a Project Manager €or Hill, Murray & Associates, a design-build company 
specializing in providing water reclamation facilities. In this capacity, I was intimately 
involved in the design, construction, commissioning and operations of membrane 
systems. 

2. In my present capacity, I now operate Hill-Murray's wastewater treatment plants for a 
variety of customers. All the plants continue to operate as designed and intended, and 
remain a testament to Hill-Murray's ingenuity, skill and integrity. In addition, I provide 
design consultation services for entities (private, municipal and federal agencies) 
considering Zenon technology. It is the skills we developed in Hill-Murray with respect 
to deploying Zenon technology that have allowed me to work in this field. 

I have first hand knowledge of the operation of the Westview Water Reclamation Facility 
in Powell River, the status of the project at Iqaluit, as well as all of the other Hill-Murray 
installations. 

~~ 

3. 

4. While there were specific challenges installing cutting-edge technologies, Hill-Murray 
always considered the client first, and worked diligently to ensure success. In my direct 
experience, Hill-Murray dedicated and expended a great deal of time, effort and money 
toward operating and maintaining plant operations even when certain sub-systems, 
supplied by other manufacturers, struggled to meet their performance objectives. In the 
progress of any project, at no time however, were clients ever left alone in this process. 
In the case of Powell River, the flows provided by District Staff to Hill-Mmay prior to 
the commencement of the design process were grossly under-stated. As a result, the 
membrane system installed was forced to operate at greater than 100% capacity for an 
extended period - a condition that is not sustainable in membrane systems. In my 
opinion as a membrane professional, had the flows in Powell River been 607,000 
USGPD as represented by the District, there would have been no operational difliculties 
with that facility whatsoever. To its credit, Hill-Murray continued to provide operations 
support for that plant even as the reIationship with District Wdegraded. 



5 .  In Iqaluit, Hill-Murray agreed to progress the project even though the Municipahty was 
incapable of formally contracting the delivery of the system due to financial reasons. 
When the Structural General Contractor "Quigg Contracting Ltd." experienced the failure 
of the hydrostatic test on its tanks, Hill-Murray immediately launched an investigation 
and developed a rectification plan, obtained Municipality concurrence and approval, and 
shipped personnel and equipment to the site. At the last minute, and after the crews had 
arrived on site, the Municipality stopped work on the project and directed Dillon 
Consulting to develop a second alternative repair option. This second option took well 
over a year to execute, the burden of which was too much for Hill-Murray to withstand. 
There is no reason why the Iqaluit plant could not or can not be commissioned as 
plahed. 

6. Throughout my direct experience with Hill-Murray, the principals, Trevor Hill, Robert 
Murray and Graham Symmonds acted with integrity, honour and perseverance, always 
striving to meet the needs of our customers - often in challenging circumstances. 

7. From time-to-time, I have had occasion to request technical support from Trevor Hill and 
Graham Symmonds on the operation of these existing plants. They remain dedicated to 
their involvement in these plants, and happily provided this support and guidance - a 
further testament to their capabilities and integrity. 

8. I believe that if Hill Murray and Associates Inc and its principals had a fault it was that 
they expended too much energy and resources to appease all the client requests, 
sometimes even outside the scope of the written contract, and with no means of 
recapturing these expenditures. 

SUBSCRTBED AN3 SWORN 

do es not b p i !  e 
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StateRrovince of British Columbia ) 
) 

Country of Canada 1 

Sean James Wilton, being duly sworn, upon his oath and under penalty of perjury, 

deposes and states: 

1. I am currently the President of PRAqua Technologies Ltd., in Nanaimo BC, an 
international supplier of screening equipment and water treatment and recycling 
technologies. In 1997, I was an application engineer involved with the installation of our 
systems in a unique solution to an infiltration and inflow (I&I) treatment problem in 
Powell River. 

2. PRA Manufacturing, a predecessor of our current company and the operating company at 
the time of the contract work in question, was a key supplier to the Westview Water 
Reclamation Facility, providing the filtration equipment for the I&I flows beyond the two 
times average dry weather flow (ADWF) specified by the Corporation of the District of 
Powell River (CDPR) - 607,000 USGPD. 

3. I have direct knowledge of the events at Powell River, and was involved in the process 
~~ from the initial testing performed by Hill-Murray on our systems in 1997, through 

commissioning and the flow related issues that plagued the installation. It should be 
noted that the work conducted by Hill, Murray and Associates in the piloting of our 
screening equipment is now used as the basis of design for municipal effluent I&I 
screening and post treatment polishing by some of the largest wastewater engineering and 
supply companies in the world such as IlT- Sanitaire and US Filter Vieola. 

~ 

4. Flow is a critical component of the PRA system, and we were taken aback by the volume 
of flow experienced during the commissioning process. The PRA system had been 
initially designed only to be in-service above 2 x 607,000 USGPD, and with a peak hour 
flow 4500 gallons per minute. These flows, having been developed by Reid Crowther 
and supplied by CDPR to the design team, turned out to be substantially wrong. The 
ADWF was actually 1.2 to 1.4 million gallons per day and the peak hour flow was in 
excess of 7000 GPM. As a result, the PRA microscreens were operating at higher duty 
cycles, and were seeing substantially greater instantaneous flows. This led to a failure of 
some of the welds on the system, and a requirement to switch from polymer screens to 
stainless steel, all of which were repaired by PRA at no cost to CDPR. 

5. At the time of commissioning, we were shocked to be informed that Reid-Crowther were 
chosen as the third-party engineer by the District. Not only had Reid-Crowther lost the 
original project in an open and public process by the Hill-Murray system, they had 
developed the incorrect design inputs from which all team members derived their 
designs. In our view, their appointment by CDPR as post-project review engineers was 
an extremely questionable decision given the history of the project and their vested 
interest in it. There was no way for Reid-Crowther to act impartially in this process. 

/ 
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6.  We consider the Powell River installation to be successful.’ PRA were paid fully by Hill- 
Murray, and their operations staff maintained our equipment to a high degree, allowing it 
to exceed the design flow parameters. 

7. I have had several dealings with the Principais of Hill-Murray throughout their tenure as 
an innovative design-build infrastructure team. All were dedicated, professional people 
and did their utmost to exceed their customers’ expectations and provide innovative 
solutions to difficult treatment problems. Many of their solutions are still showcased as 
models of advanced waste water recycling projects and most mainstream engineering 
firms are currently basing many of their recommended solutions to communities such as 
Powell River on process designs remarkably similar to the work pioneered by Trevor Hill 
and HMA. 

rpc Dated this L day of June, 2004. 

SUBSCRIBED AND SWORN to before me this $4 day of June, 2004. 

otary Public 

My Commission Expires: 
. .. 

SHARON L. ALTHOUSE ~ m - u n  

1200 PRINCESS ROYAL AVE. 

NOTARY PUBLIC au *a8. A W d  
SUITE 6 d W m h W 8  P -LA- 

NANAIMO. B.C. V4S 327 
TEL: 754-1363 

- . .  
. .. 

. . .  . 
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Energy 

SkOfegies 
May14, 2004 

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

623-935-1239 

To whom it may concern: 

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

~~ 

I first became acquainted with Trevor Hill when Algonquin Water Resources of 
America was attempting to acquire LPSOO and Trevor was leading the effort on 
that acquisition. It was a very involved business deal and I found Trevor to be 
very straightfotward 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 resourcehlness. 

After the acquisition I stayed on as the General Manager of WSCO 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 LpSCO's 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 an the LPSO system. 

My experience with Trevor has been excellent and extremely professional. If you 

2300. 
. would like addiiionaf information, please do not hesitate to call me at 623-935- 

- 
David W. Ellis, 
President ' , - 
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# 002 

. .  

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  SwCor Development Company. Until 
February 2003, I was also Vice President and Treasurer of LitcMeld Park Senrice 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 EXES was the General 
Manager of LsSCo and responsible for its day-to-day operations. 

In 2001, Trevor Hill approached SunCor in his role as Director.of operations for Algonquin 
Water Resources of Ammica C‘AWRA”). At this time, AWRA WBS mterested-in wc&ting 
LPSCo &om SunCer- In February of 2003, the acquisition of WSCo by AArRA was 
accomplished SunCor chose AWRA because of 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 WSCo wee  conducted primmily by W. Hill 
and me. During this process, Mr. Hill dealt openly and honestly, As a result of the work 
experience that rve had with Mr. Hill, I have remained in.personal Gontact and we have 
reciprocally traded infirnation and expeicise that has beneiited both of us. 

Mr. Hill’s presence made the transition in ownership of LsSCo as simple as possible. Wis efforts 

with our manager, Mr. Ellis, whom Mr. Hill retainad, made the transition samles. 

I would have no hesitation in working with Mx. Hill again in any capacity. If you have any 
questions,.please feel free ta call me at 480-317-6876. 

I with the employees and the operations of the utility were @peccable. Mr. Hill’s efforts, along 

GLAhlp . 
. .  
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AFFIDAVIT 

State of Colorado) 

County of Montezuma) 

Stenhen E. Glass. being duly sworn, upon his oath and under penalty of perjury, deposes 

and states: 

1. 

2. 

3. 

4. 

5. 

I am the Principal of Gault Group, Inc. (GGI) a consulting firm specializing in 
communications, messaging, and intergovernmental affairs. In the fall of 2002, GGI was 
retained by Algonquin Water Resources of America (AWRA) to evaluate and develop 
responses to public opposition to AWRA’s proposed expansion of the Gold Canyon 
Sewer Company (GCSC) wastewater treatment facility. Additionally, GGI was requested 
to provide technical assistance in water quality planning and permitting. Cornm~.~&~ 
opposition to AWRA’s plans was very vocal, and the Arizona Department of 
Environmental Quality (ADEQ) was supportive of AWRA addressing this opposition. 
GGI’s scope of work included identifying key community issues related to the plant 
expansion and assisting in organizing and executing media communications. 

The Gold Canyon comm~nity’s opposition focused exclusively on issues AWRA 
inherited when it acquired GCSC. The issues were odor and noise, plant proximity to 
existing residences and commercial developments, and un-permitted releases of 
reclaimed water. 
immediately initiated measures to resolve them. 

AWRA purchased GCSC with full knowledge of these issues and ~~ 

- 

AWRA established a design that would completely enclose the process tankage and unit 
processes in the facility and provide significant odor, noise and aesthetic controls. The 
design was included in a permitting submission to ADEQ. Pending ADEQ’s approval of 
the design, AWRA installed several interim odor control mechanisms, including a 
temporary headworks building ($35,000), a cover for the sludge digester ($25,000), and 
Granular Activated Carbon (GAC) odor scrubbers on air release valves on forcemains, all 
at no cost to GCSC’s customers. 

Water delivery to the golf courses had historically been an issue at GCSC, exacerbated by 
the fact that the utility produced most of its reclaimed water in the winter when the golf 
courses required it the least. This conflict resulted in two un-permitted discharges of 
reclaimed water to an adjacent desert wash in January and March of 2003. GCSC 
worked with ADEQ and other agencies to develop an alternative water delivery plan, 
connecting reclaimed water services to the Superstition Mountain Golf Course. This, 
combined with the permitting accomplished by AWRA, resolved the issue of the 
historically un-permitted discharges. 

GGI assisted AWRA in a successful intensive communication effort to establish the Gold 
Canyon community’s trust in AWRA and GCSC. This effort included installation and 
maintenance of a Sewer Hotline. The purpose of the Hotline was to increase customer 
access to GCSC representatives and provide a mechanism by which GCSC could collect 
odor data directly from the public. In the course of addressing their concerns, GCSC 
contacted each caller either by telephone, in-person, or both. Additionally, GCSC - - 



. .  

dramatically increased its community involvement by joining the Gold Canyon Business 
Association (GCBA) and the Association for the Development Of a Better Environment 
(A.D.O.B.E.). GCSC representatives routinely attended meetings of the Mountain Brook 
Village Homeowners Association, Concerned Citizens’ Group, A.D.O.B.E., and GCBA. 

It is my opinion that the employees of AWRA and GCSC maintained a high regard for 
the issues at GCSC and worked diligently within the regulatory fimework to address 
them. Their activities were far and away superior to any activities provided by previous 
owners of the utility, and reflected AWRA’s concern for the community and the 
customers of GCSC. All of these activities were accomplished at no cost to GCSC’s 
customers. AWRA acted in the best interests of GCSC’s customers, often in the face of 
competing requirements, and provided a balanced, fair approach to the rectification of a 
myriad of issues inherited during the acquisition. It is further fair to say that the current 
administration of AWRA and GCSC’s customers are still enjoying the benefits of the 
foregoing work. 

6.  

MY 

Dated this /d day of June, 2004. 

SUBSCRIBED AND 

Commission Expires: 

SWORN t m  this A day of June, 2004. 
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ALGONQUIN 
POWER 
Income Fund 

April 29,2004 

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

TO Whom It May Concern: 

2845 Bristol Circle 
Oakville. Ontario 
Canada L6H f H 7  

fel: 905.465.4500 
Fax: 905.465.4514 

It has come to my attention thai during a discussion I recently had with Mr. Jim Fisher of the 
Ariuznal=orpQmtion 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 hbmging Director for Algonquin Water Resources of America C'AWRA"). . 

AWRA was formed in partnership with Trevor Hill and Algonquin 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 Algonqub Water Resources. 

A 

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 thraugh 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 pdormed 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. W e  are pleased to have invested in the water sector in Arizona and remain grateful 
for Trevor's role in its success. 

' 

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

r 



. , .. 
I ,  ..: ' .  . i I  I... . ___. . .  . . . . . .  .. - . - : : ___J  .. . . . I _  - , 

Page 2 of 2 

I f  you have any questions or comments, please feel to contact me directly at (905) 465451 1. 

Principal 
Algonquin Power Management Inc. 
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ALGONQUIN ... <..E ..k. ’ 

, -;s;F::I ... ....’._... .*I. .. POWER 
E%!.. I 
- Management Inc 

13 May 2004 

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

To Whom It May Concern: 

. . .  .............. . , , I  . . . . . . .  l . .  ~-~ - ... 1 .  4 ~ ., 

2845 Bristol Circle 
Oakville, Ontario 
Canada L6H7H7 

Tel: 905.465.4500 
Fax:905.465.4514 

I am a partner in the management of Algonquin Power Income Fund (“AFTF”). 

Trevor Hill approached APIF in the summer of 2000 with a business plan for the 
consolidation of regulated utilities in the arid Southwestern United States. We were impressed 
with Trevor’s technical credentials in the water and wastewater field and we believed Mr. Hill 
had strong financial acumen which would be of significant value to APIF. 

~~ ~ 

Algonquin Water Resources of America (“AWRA”) was formed by APIF to own certain 
water and waste water utilities on behalf of AFW. Newspring Water LLC was created to provide 
operations services to such utilities and was owned jointly by Trevor Hill and the management of 
APE (“Algonquin”). 

Within Newspring Water LLC, Mr. Hill’s duties and responsibilities included profit 
centre oriented accountability for operations and reporting of the utility operations. In this 
capacity he reported to me, and the inhstructure division has generally performed in accordance 
with expectations. 

I believe Mr. Hill is an extremely hard worker and dealt with many of the challenges 
associated with acquiring utilities. Some of the utilities we acquired were in areas of rapid 
customer growth and required significant capital expansion and associated permitting work. I 
believe Mr. Hill made comprehensive recommendations for progress and change. 

In September of 2003, Mr. Hill and Algonquin parted and remain on good terms. AWRA 
remains a vibrant and successful division of the Algonquin Power Income Fund. 



. .  . 
I , .  , .. . . . . .. ..L:._f:. . i:- >: L..,:.::. ... :-2-::. I . , . $ 1  ' . '  

Yours truly, 

LGONQUIN MANAGEMENT INC. ON BEHALF OF 
ALGONQUIN POWER FUND (AMERICA) INC. 

Chris Jarratt, 
Authorized Signing Officer 
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BEFORE THE ARIZONA CORPORATION COMMISSION 

COMMISSIONERS 
MARC SPITZER- Chairman 
WILLIAM A. MUNDELL 

MIKE GLEASON 
KRISTIN K. MAYES 

JEFF HATCH-MILLER 

IN THE MATTER OF THE APPLICATION OF ) DOCKET NO. SW-03575A-03-0586 
PAL0 VERDE UTILITIES COMPANY FOR AN ) 
EXTENSION OF ITS EXISTING CERTIFICATE ) 

IN THE MATTER OF THE APPLICATION OF DOCKET NO. W-03576A-03-0586 
SANTA CRUZ WATER COMPANY FOR AN j 
EXTENSION OF ITS EXISTING CERTIFICATE ) SETTLEMENT AGREEMENT 
OF CONVENIENCE AND NECESSITY. ) 

Applicants Palo Verde Utilities Company, LLC (“Palo Verde”) and Santa Cruz Water 

Company (“Santa Cruz”) (collectively the “Applicants”), Global Water Resources, LLC (“GWR”) 

and the Utilities Division Staff of Arizona Corporation Commission (“Staff ’), each a party (and 

collectively the “Parties”) to Arizona Corporation Commission (“Commission”) Docket No. S W- 

03575A-03-0586 captioned IN THE MATTER OF THE APPLICATION OF PAL0 VERDE 

UTILITIES COMPANY FOR AN EXTENSION OF ITS EXISTING CERTIFICATE OF 

CONVENIENCE AND NkCESSITY and Commission Docket No. W-03576A-03-0586 captioned 

IN THE MATTER OF THE APPLICATION OF SANTA CRUZ WATER COMPANY FOR AN 

EXTENSION OF ITS EXISTING CERTIFICATE OF C O ” I E N C E  AND NECESSITY (the 

“Applications”), hereby stipulate and agree to the following settlement provisions in connection with 

Applicants’ request for an extension of each Applicant’s Certificate of Convenience and Necessity 

(“CC&N”). The following terms and conditions of this Settlement Agreement (“Agreement”) are 

intended to resolve all the issues among the undersigned Parties in a manner consistent with the 

public interest. 

Ternis and Conditions 

The Parties to the Agreement include the Applicants and Staff, who hereby agree to the 

following: 

1. Statement of Intentions and Admissions. The Parties hereby agree that the purpose of - - 
1 

C:U)ocuments and Seningskrockejica1 Settings\Temporary Internet Files\OLK27\03-0586 sttlnmt agrmnt2.doc 



. 
this Agreement is to resolve any outstanding matters in Docket Nos. W-03576A-03-0586 and 

SW-03575A-03-0586 in a manner consistent with the public interest. The Parties further recognize 

that: (a) this Agreement acts as a procedural device to propose the Parties’ settlement terns to the 

Commission; and (b) this Agreement has no binding force or effect until finally approved by an order 

of the Commission. Nothing contained in this Agreement is an admission by any Party that any of 

the positions taken, or that might be taken by each in this proceeding, is unreasonable or unlawful. 

In addition, acceptance of this Agreement by any of the Parties is without prejudice to any position 

taken by any Party in these proceedings. 

2. Settlement Conditions. The Parties hereby agree that this settlement concerning 

conditions of approval of the Applications reached between the Parties is contained in the document 

attached hereto as Attachment A and incorporated herein by this reference (the “Settlement 

Conditions”). The Parties hereby acknowledge and agree that the conditions set forth in the 

Settlement Conditions are the result of negotiation and do not necessarily reflect the position of any 

Party to this Agreement. 

3. Applicants’ Responsive Filing. The Parties are aware and accept that the Applicants 

believe that a supplemental filing by the Applicants is necessary to complete the record in this 

matter. Accordingly, a copy of the Supplemental Direct Testimony of Mr. Trevor Hill is being filed 

contemporaneously with this Agreement. However, the Applicants’ supplemental filing does not 

necessarily reflect the position of any Party to this Agreement. 

4. Staff Authority. The Parties recognize that (a) the Staff does not have the power to 

bind the Commission; and (b) for the purposes of settlement, the Staff acts in the same manner as a 

party in proceedings before the Cornmission. 

5 .  Commission Authoritv to Modifi. Each provision of this Agreement is in 

consideration and support of all other provisions, and expressly conditioned upon acceptance by the 

Commission without material change; provided, however, that the Parties further recognize that the 

Commission will evaluate the terms of this Agreement, and that after such evaluation the 

Commission may require immaterial modifications to any of the terms hereof before accepting this 

agreement. 
2 
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6. Commission Approval. In the event that the Commission adopts an order approving 

all of the terms of this Agreement without material change, such action by the Commission 

constitutes approval of the Agreement, and thereafter the Parties shall abide by its terms. 

7. Effect of Modification bv the Commission. In the event that any Party objects to any 

modification to the terms of this Agreement made by the Commission in an order approving this 

Agreement, such Party shall timely file an Application for Rehearing under A.R.S. $ 40-253. In the 

event that a Party does not file such an application, that Party shall be deemed (a) to have accepted 

any modifications made by the Commission; and (b) to have conclusively and irrefutably accepted 

that any modifications to terms of this Agreement are not material and therefore the Commission 

order does adopt the terms of this Agreement without material change. 

8. Application for Rehearing. If any Party to this Agreement files an Application for 

Rehearing and alleges that the Commission has failed to approve all terms of the Agreement without 

material change, then such application shall be deemed a withdrawal of the Agreement, and the 

Parties shall request a Procedural Order setting Applicant’s original Application for hearing. Such 

hearing shall be without prejudice to the position of any Parties, and this Agreement and any 

supporting documents relating thereto shall not be admitted into evidence for any purpose nor used 

by the Commission in its final consideration of the issues raised in this Docket. 

9. Appeal of Commission Decision. H a  Party’s application for rehearing alleges that 

the Commission has failed to approve all terms of this Agreement without material change, and the 

application for rehearing is denied, either by Commission order or by operation of law, and such 

Party still objects to any modification to the terms of this Agreement made by the Commission, that 

Party shall timely file an appeal of the Commission’s decision pursuant to A.R.S. $ 40-254 or $40- 

254.01, as appropriate. In the event that the Party does not file such an appeal, it shall be deemed (a) 

to have accepted any modifications made by the Commission, and (b) to have conclusively and 

irrehtably accepted that any modifications to the terms of this Agreement are not material and 

therefore the Commission’s order approves the Agreement without material change. 

10. Limitations. The terms and provisions of this Agreement apply solely to and are 

binding only in the context of the provisions and results of this Agreement and none of the positions 

3 
- - 
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taken in this Agreement by any of the Parties may be referred to, cited to, or relied upon by any other 

Party in any fashion as precedent or otherwise in any proceeding before the Commission or any other 

regulatory agency or before any court of law for any purpose except in furtherance of the purpose and 

results of this Ageement. 

1 1. Definitive Text. The “Definitive Text” of this Agreement shall be the text adopted by 

the Commission in an order adopting substantially all the terms of this Agreement including all 

modifications made by the Commission in such an order. 

12. Severability. Each of the terms of the Definitive Text of this Agreement is in 

consideration and support of all other terms. Accordingly, such terms are not severable. 

13. 

the Commission. 

Sumort and Defend. The Parties pledge to support and defend this Agreement before 

IN WITNESS WHEREOF, the Parties hereto have executed this Agreement on this 19th day 

3f July, 2004. 

P A L 0  VERDE UTILITIES COMPANY, LLC 
$ANTA CRUZ WATER COMPANY, LLC 

3LOBAL WATER RESOURCES, LLC 
/ 

ARIZONA CORPORATION 
COMMISSION UTILITIES DNISION 
STAFF 

By: 

3y: 

4 
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Attachment A 

SETTLEMENT CONDITIONS 

Applicants Palo Verde Utilities Company, LLC (“Palo Verde”) and Santa Cruz Water 

Company, LLC (“Santa Cruz”) (collectively the “Applicants”), Global Water Resources, LLC 

(“GWR”) and the Utilities Division Staff of Arizona Corporation Commission (“Staff’), each a 

party (and collectively the “Parties”) to Arizona Corporation Commission (“Commission”) Docket 

Nos. SW-03575A-03-0586 and W-03576A-03-0586 (the “Applications”), hereby stipulate and agree 

to the following settlement conditions in connection with Applicants’ requests for an extension of 

each Applicant’s Certificate of Convenience and Necessity (“CC&N’’) (collectively the 

“Applications”). 
Background 

On December 8,2003, a hearing was held in the matter, and a recommended Opinion and 

Order was set for the Commission Open Meeting scheduled for March 30,2004. However, between 

the conclusion of the hearing and the open meeting, the Applicants made a filing with regard to the 

ownership of the utilities. This filing raised questions and concerns for the Commissioners and thus 

at the March 30,2004 Open Meeting the matter was sent back to hearing. 

In response to these questions and concerns, the Parties have agreed to the following clarified 

set of Staffs proposed conditions of approval. The conditions herein provide measures &at will keep 

the Commission informed of compliance issues (including bonds, ADEQ, ADWR, and ACC 

Corporations Division filings) and GWR acquisitions, as well as provide the Commission a process 

for review and approval of hture ownership changes in the Palo Verde and Santa Cruz. 

Conditions 

The Parties hereby adopt and clarify the Staff Recommendations reflected on pages 2 1 and 22 

of the Supplemental Staff Report filed on May 28,2004 as follows, which conditions are in addition 

to the conditions stgted in the Recommended Opinion and Order dated January 22,2004. 

1. Performance Bonds. The Parties hereby agree that each of the Applicants will post 

performance bonds with a total value of $750,000 for each system and will maintain said bonds for a 

period of at least 2 years and, upon the expiration of such, the bonds shall be maintained until such 
5 
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time as the Commission approves a reduction request. 

2. Bond Confirmation. The Parties hereby agree that Applicants shall evidence the 

bonds discussed in Condition #1 (above) have been maintained by forwarding, each calendar quarter, 

a letter of bond confirmation to the Director of Utilities. (Please note: a confirmation letter should be 

filed each January 15, April 15, July 15 and October 15 covering the proceeding calendar quarter.) 

The Parties further agree that if the bonds are not maintained pursuant to Condition #1 , the Utilities 

Division Staff may pursue an Order to Show Cause on the issue. 

3. Acquisition Schedules. The Parties hereby agree that Global Water Resources, LLC 

is the parent company of the Applicants. The Parties further agree that GWR will file (with the 

Utilities Division Director) the attached Acquisition Schedule (“Schedule”) (see Attachment B) 

describing each investment GWR makes in a utility. The first Schedule filing shall be made within 

180 days of the Order in this matter, and provide the requested information for all utilities owned by 

GWR. An updated Schedule shall also be filed within 30 days of the acquisition of any utility 

subsequent to the Order in this matter. As well, GWR shall file any necessary changes or corrections 

to the most recent Schedule to make the Schedule accurate and current as of 180 days fiom the last 

filed Schedule. Each Schedule shall be signed under oath and penalty of perjury by at least two 

officers of GWR. Each Schedule may be filed confidentially with the Director as long as the 

appropriate protective agreement has been executed by GWR with Staff prior to such filing. 

4. Ouarterlv Compliance Reports. The Parties hereby agree that the Applicants will 

submit quarterly reports documenting the Applicants’ compliance status with the Arizona 

Department of Environmental Quality, Arizona Department of Water Resources, and Arizona 

Corporation Commission’s Corporations Division. Each report shall be signed under oath and 

penalty of perjury by at least two officers of GWR. The Parties agree that the quarterly reports 

required in this Section 4 shall be filed with Docket Control and the Utilities Division Director each 

January 15, April 15, July 15 and October 15 covering the preceding quarter. 

5. Ownership Approval. The Parties hereby agree that the Commission shall be notified 

Df any proposed change in the ownership of the membership interests (including transfer or 

additional memberships) in either Applicant prior to execution, through the Applicant’s filing of a 

6 
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Notice of Intent (“Notice”) (which indicates the filing is made pursuant to the Decision in this 

matter). The Parties further agree that once the Notice has been filed, the Commission shall have the 

authority to initiate a proceeding within 60 days to determine approval of the change. The 

transaction must receive Commission Approval prior to execution, unless the Commission elects to 

not to initiate action within the above described 60 day period. If the 60 day period lapses with no 

Commission action begun, the transaction may proceed absent approval. 

6 .  PartiesRecommendation. The Parties hereby agree that if all of the above five 

conditions are adopted as part of the Opinion and Order in this matter, the Parties (both the 

Applicants and Staff) recommend approval of the Applications. 

The above concludes that Settlement Conditions as agreed to by the Parties on this 

day of July, 2004. 

PAL0 VERDE UTILITIES COMPANY, LLC 
SANTA CRUZ WATER COMPANY, LLC 

ARIZONA CORPORATION 
COMMISSION UTILITIES DIVISION 
STAFF ~ 

/ 

f 

The Applicants,: yf-  @ A W Z V  ts: Director, Utilities Division 

GLOBAL WATER RESOURCES, LLC 

By: : 
The Parent’&pany’s: @L .P/P2?3/7. 

7 
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Attachment B 

Acquisition Schedule 

This Acquisition Schedule shall be prepared pursuant to the Settlement Conditions contained in 
Arizona Corporation Commission Dockets No. SW-03575A-03-0568 and No. W-03576A-03-0568. 

PART 1 

Describe below each investment in, or acquisition of, any utility made by Global Water Resources, LLC 
during the six month period ending on the date this document is executed. 

’ 

PART 2 

As of this date, the capital structures of Palo Verde Utilities Company, LLC (PVUC) and Santa Cruz 
Water Company (SCWC) and any other GWR acquired utility are as follows: 

PVUC scwc 
Amount % Amount OJn 

~ 

Long-term Debt* 
Equity** 

100.00% 

Acquired Company here 
Amount % 

Long-term Debt* 
Equity** 

100.00% 
*Include current portion of Long-term Debt. 
**Includes Common Stock, Paid In Capital and Retained Earnings (Deficit). 

The undersigned also confirm that at no time during the last six months did the equity ratios (as calcu- 
lated above) of PVUC and SCWC fall below 40%. 

WE THE UNDERSIGNED AND 9 DO 
SAY THAT THE ABOVE INFORMATION HAS BEEN PREPARED UNDER OUR DIRECTION AND WE 
HAVE CAREFULLY EXAMINED THE SAME, AND DECLARE THE SAME TO BE A COMPLETE AND 
CORRECT STATEMENT OF BUSINESS AND AFFAIRS OF SAID COMPANIES FOR THE PERIOD 
COVERED BY THIS REPORT IN RESPECT TO EACH & EVERY MATTER AND THING SET FORTH, 
TO THE BEST OF OUR KNOWLEDGE, INFORMATION AND BELIEF. 

X I 1  X I 1  
SIGNATURE OF OWNER OR OFFICIAUDATE SIGNATURE OF OWNER OR OFFICIAUDATE 
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BEFORE THE ARIZONA C O F U ' O ~ ~ ~ p 8 ~ ~ 1  

COMMISSIONERS 
MARC SPITZER- Chairman 
WILLIAM A. W E L L  

MIKE GLEASON 
KFUSTIN K. MAYES 

2gOU FE6 -4 A 11: 

AZ CORP COt.lt.flSS 
DOCUMENT CONTR 

JEFF HATCH-MILLER 

IN THE U T T E R  OF THE APPLICATION OF DOCKET NO. SW-03575A-03-0586 
PAL0 VERDE UTILITIES COWANY FRO AN ) W-03576A-03-0586 

) 

EXTENSION OF ITS EXISTING CERTIFICATE ) 
OF CQNVENlENCE AND NECESSITY. 1 

STAFF'S REQUEST FOR IN THE MATTER OF THE APPLICATION OF ) 
SANTA CRUZ WATER COMPANY, FOR AN ) ERRATA CORRECTION 
EXTENSION OF ITS EXISTING CERTIFICATE ) 
OF CONVENIENCE AND NECESSITY. ) 

The Utilities Division Staff ("Staff') of the Arizona Corporation Commission 

("Commission") respectfully request the legal description currently attached to the recommended 

opinion and order be replaced with the legal description attached to this motion. 

1 

Staff had identified mistakes in the legal description and requested a corrected copy be 

provided by the Applicants, Palo Verde Utilities Company and Santa Cruz Water Company. The 

attached is the corrected copy the Applicants provided on February 2,2004. 

RESPECTFULLY SUBMITTED this 4" day of February, 

AN ORIGINAL and thirteen (1 3) 
copies were filed this 4~ day 
of February, 2004 with: 

Docket Control 
1200 West Washington Street 
Phoenix, Arizona 85007 

COPIES of the foregoing document 
was filed this 4th day of February, 2004 to: 
... 

Anzona Corporation Conlm?ission 

FEB 0 4 2004 
DOCKETED BY m 

S:\LEGAL\LVan&nBerg\PleadingsX)3-0586 st€fs rqst 4 enta.doc 
1 



, 

1 

2 

2 

2 

2 

2 

2 

Jay L. Shapiro 
Patrick Black 
FENNEMORE CRAIG, P.C. 
3003 North Central Avenue 
Suite 2600 
Phoenix, Arizona 85012 

Santa Cruz Water Company 

William McLean 
Chief Civil Deputy 
Pinal County Attorney's Office 
P.O. Box 887 
Florence, Arizona 85232 

Attorneys for Palo Verde Utilities Company and 

Michael T. Reinbold, President i 

Santa Cruz Water Company, LLC 
Palo Verde Utilities Company LLC 
426 North 44* Street 
Suite 200 
Phoenix, Arizona 85008 

Brent D. Butcher 
3975 South Highland Drive # 6 
Salt Lake City, Utah 84124 

Rent A. Hogan 
3799 East Catamount Ridge Way 
Sandy, Utah 84092 

Clare H. Abel 
BURCH & CRACCHIOLO, P.A. 
702 East Osbom Road 
Phoenix, Arizona 85014 

and Land Solutions Maricopa, LLC 

Richard L. Sallquist 
SALLQUIST & DRUMMOND, P.C. 
2525 East Arizona Biltmore Circle 
Suite 1 17 
Phoenix, Arizona 85016 

Attorneys for HAM Maricopa, LLC, Desert Cedars Equities, LLC, 

Attorneys for Sonoran Utility Services, LLC 

Lyn Farmer, Chief 
Hearing Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 
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Christopher C. Kempley, Chief 
Legal Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Ernest G. Johnson, Director 
Utilities Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 
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Lisa A. WandenBerg 
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SANTA CRUZ WATER COMPANY, LLC 
PAL0 VERDE UTILITIES COMPANY, LLC 
Legal Description for CCN application filed August 18, 2003 
Revised 02 / 02 / 0 4  

BEING A PORTION OF THE NORTHWEST QUARTER OF SECTION 34 IN 
TOWNSHIP 4 SOUTH, RANGE 3 EAST OF THE GILA AND SALT RIVER BASE AND 
MERIDIAN7 PINAL COUNTY, ARIZONA, BEING MORE PARTICULARLY 

’ DESCRIBED AS FOLLOWS: 

BEGINNING AT THE NORTHWEST CORNER OF SAID SECTION 34; THENCE 
NORTH 89” 24’ 54” EAST, ALONG THE NORTH LINE OF SAID SECTION 34 A 
DISTANCE OF 2,751.05 FEET, MORE OR LESS, TO THE NORTH QUARTER 
CORNER OF SAID SECTION 34; THENCE SOUTH 00” 12’ 02” WEST, ALONG THE 

2,664.95 FEET TO THE CENTER OF SAID SECTION 34; THENCE NORTH 89” 51’ 

DISTANCE OF 2,591.70 FEET, MORE OR LESS, TO THE WEST LINE OF SAID 
SECTION 34; THENCE NORTH 00” 40’ 29” WEST ALONG THE WEST LINE OF 
SAID NORTHWEST QUARTER 2,663.95 FEET, MORE OR LESS, TO THE POINT 
OF BEGINNING. 

NORTH SOUTH MID-SECTION LINE OF SAID SECTION 34 A DISTANCE OF 

49” WEST, ALONG THE EAST WEST MID-SECTION LINE OF SAID SECTION 34 A 

- 

3FEBASIS OF BEARING IS THE MONUMENT LINE OF MARICOPA ROAD, ALSO 
BEING THE WEST LINE OF THE NORTHWEST CORNER OF SECTION 34, 
TOWNSHIP 4 SOUTH, RANGE 3 EAST, USING A BEARING OF NORTH 00” 06’ 23” 
WEST. 

CONTAINS 159.00 ACRES MORE OR LESS 



ALL OF SECTION 35, TOWNSHIP 4 SOUTH, RANGE 3 EAST, GILA & SALT RIVER BASE & 
MERIDIAN, PINAL COUNTY, ARIZONA, LYING SOUTHERLY OF THE SOUTHERLY 
RIGHT-OF-WAY LINE OF THE UNION PACIFIC RAILROAD; 

EXCEPT ANY PORTION LYING WITHIN THE FOLLOWING DESCRIBED PROPERTY; 

COMMENCING AT THE SOUTHEAST CORNER OF SAID SECTION 35; 

.- THENCE NORTH 89 DEGREES 19 MINUTES 10 SECONDS WEST, A DISTANCE OF 1971.27 
FEET TO THE TRUE POINT OF BEGINNING; 

THENCE CONTINUING NORTH 89 DEGREES 19 MINUTES 10 SECONDS WEST, A 
DISTANCE OF 765.30 FEET; 

THENCE NORTH 01 DEGREE 19 MINUTES 10 SECONDS EAST, A DISTANCE OF 1377.37 
FEET; 

THENCE SOUTH 27 DEGREES 53 MINUTES 16 SECONDS EAST, A DISTANCE OF 1568.23 
FEET TO THE TRUE POINT OF BEGINNING; AND 

EXCEPT ANY PORTION LYING WITHIN THE FOLLOWING DESCRIBED PROPERTY; 

COMMENCING AT THE SOUTHEAST CORNER OF SAID SECTION 35; ~~ 

THENCE NORTH 01 DEGREE 12 MINUTES 
FEET TO THE TRUE POINT OF BEGINNING; 

THENCE SOUTH 89 DEGREES 44 MINUTES 
FEET; 

THENCE NORTH 01 DEGREE 12 MINUTES 
FEET; 

THENCE NORTH 89 DEGREES 44 MINUTES 
FEET; 

36 SECONDS EAST, A DISTANCE OF 77.50 

11 SECONDS WEST, A DISTANCE OF 660.00 

38 SECONDS EAST, A DISTANCE OF 1320 

11 SECONDS EAST, A DISTANCE OF 660.00 

THENCE SOUTH 01 DEGREE 12 MINUTES 36 SECONDS WEST, A DISTANCE OF 1320 FEET 
TO THE TRUE POINT OF BEGINNING. 

CONTAINS 441.00 ACRES MORE OR LESS 



- ... 
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ARIZONA CORPORATION COMMISSION 
UTILITIES DIVISION 



---------- M E M O R A N D U M  

TO: Docket Control 
/ /  

FROM: ErnestF&)hson 
Direct r 
Utilities Division 

DATE: May 28,2004 

RE: SUPPLEMENTAL STAFF REPORT FOR SANTA CRUZ WATER COMPANY 

EXTENSIONS OF THEIR EXISTING CERTIFICATES OF CONVENIENCE AND 
AND PAL0 VERDE UTILITIES COMPANY - APPLICATIONS FOR 

NECESSITY FOR WATER AND WASTEWATER SERVICES (DOCKET NOS. W- 
03576A-03-0586 AND WS-03575A-03-0586) 

Attached is the Supplemental Staff Report for Santa Cruz Water Company and Palo 
Verde Utilities Company applications for Extension of their existing Certificates of Convenience 
and Necessity for water and wastewater services as ordered in the March 31, 2004, Procedural 

- 0 F d e F .  

EGJ: JEF:LAV:rdp 

Originator: Jim Fisher 
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SepJii:e List for: S a m  Cruz Water Company and Palo Verde Utilities Company 
Docket Nos. kV-03 5 76/1-03 -05 86 m d  S W-93 575’4-03 -05 8 6 

MI. Trevor Hill 
President 
Santa Cruz Water Company LLC 
Palo Verde Utilities Company LLC 
2260 1 North 1 gth Avenue, Suite 2 10 
Phoenix, Anzona 85027 

Mr. Brent D. Butcher 
3975 South Highland Drive #6 
Salt Lake City, Utah 84124 

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

Ms. Clare H. Abel 
Buch & Cracchiolo, P.A. 
702 East Osbom Road 
Phoenix, h z o n a  85014 

Mr. Jay L. Shapiro 
Fennemore Craig 
3003 North Central Avnue 
Suite 2600 
Phoenix, Arizona 85012 

Mr. Chrrstopher C. Kempley 
Chief, Legal Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Mr. Ernest G. Johnson 
Director, Utilities Division 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Ms. Lyn Farmer 
Chief, Hearing Division 
Anzona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 
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EXECUTIVE SUMMARY 
SANTA CRUZ WATER COMPANY AND PAL0 VERDE UTILITIES, INC 

DOCKET NOS. W-03576A-03-0586 AND SW-03575A-03-0586 

On August 18, 2003, Santa Cruz Water Company, L.L.C. and Palo Verde Utilities 
Company, L.L.C. (“The Utilities”) filed with the Arizona Corporation Commission (“ACC” or 
“Commission”) applications for extensions of their existing Certificates of Convenience and 
Necessity (“CC&N’) to provide water and wastewater services in portions of Pinal County, 
Arizona. 

During consideration of the Recommended Order and Opinion, the Commission 
determined that it needed additional information in the record regarding Global Water 
Resources’, LLC (“GWR”) acquisition of the Utilities. A procedural order was subsequently 
issued on March 31, 2004, ordering the Utilities to file at a minimum the structure and 
qualifications of GWR, underlying ownership interests of other individuals and companies, 
willingness to abide by reasonable on-going oversight of GWR and the Utilities operations, and 
other relevant issues related to the ownership and operations of Palo Verde and Santa Cruz. 

On April 14, 2004, the Utilities filed the testimony of Ms. Cindy Liles, the Applicants’ 
General Manager and Chief Financial Officer of GWR, and a “corporate profile” of GWR as its 
response to the March 31, 2002, Procedural Order. On April 30, 2004, Staff met with Mr. Hill, 
President of the Utilities and GWR. Staff described some issues that required additional 
i-atiofi. On May 14, 2004, the Utilities filed additiunal information in the docket. 

In Decision No. 66394 (October 6, 2003) the Commission required the Utilities to obtain 
performance bonds totaling $500,000 each. On October 29, 2003, the Utilities filed a notice of 
compliance. However, the bonds were canceled by the underwriter that same day. On January 
21, 2004, the Court of Appeals of the State of Oregon affirmed the trial court’s $34.5 million 
judgment against Mr. Reinbold. On January 30,2004, Mr. Reinbold resigned as President of the 
Utilities. On February 5 ,  2004, the Applicants disclosed that GWR had acquii-ed 100 percent of 
the Applicants membership interests. G M t i l i t i e s  replaced the bonds subsequent to the 
acquisition. 

The GWR Board of Directors consists of William S. Levine, Daniel Cracchiolo, and 
Trevor T. Hill. Mr. Levine is described as one of the founders of Outdoor Systems and U-Lok 
Storage Company, as well as being associated with numerous real estate development projects. 
Mr. Cracchiolo is described as a co-founder of the law firm Burch & Cracchiolo and belonging 
to numerous associations. Mr. Hill is described as a co-founder of Hill, Murray & Associates 
(“HMA”), co-founder of Algonquin Water Resources and a co-founder of GWR. 

GWR is owned by Mr. Levine, Mr. Cracchiolo, Mr. Hill and Mr. Leo Commadeur, its 
GWR ownership structure is described as 48.5 percent Levine Secretary and Treasurer. 

Investments, 7 percent Dan Cracchiolo, 29.67 percent Trevor Hill, and 14.83 percent Leo 
Commander. 

Santa Cruflalo Verde 
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Three of the principles in GWR, Mr. Hill, its President, Mr. Commandeur, its Secretary 
and Treasurer, and Mr. Graham Symmonds, its Vice President of Compliance, were previously 
associated with HMA. During their tenure at HMA, the company had initial success in the 
design and construction of small wastewater treatment plants (“WWTP”). In addition, HMA 
was also directly responsible for the construction of problematic wastewater treatment plants in 
Powell River, British Columbia and Iqaluit, Nunavut. One WWTP was never completed after $7 
million in payments to HMA. The other WWTP required in excess of $5 million in payments to 

I 
I 
I 
4 ’  HMA, violated environmental standards and resulted in litigation between the municipality and 

HMA. 

In response to Staffs concern with the Powell River and Iqaluit WWTPs, GWWtilities 
assert that everything was done to ensure completion of the projects. 

Subsequent to their association in HMA, Mr. Hill, Mr. Commandeur and Mr. Symmonds 
were employed by Algonquin Water Resources, and all three individuals left its employment at 
the same time, in the fall of 2003. 

Ms. Liles, the CFO, describes GWR as a builder and acquirer of utilities and utility 
holding company, not subject to Commission regulation, that seeks to “aggregate and consolidate 
small and medium size water and wastewater utilities in the Southwestern United States.” 

According to Ms. Liles, GWR purchased all of the ownership interest in the Utilities from 
Phoenix Capital Partners, LLC and Phoenix Utility Management, LLC, in a transaction that 
closed February 2, 2004. Ms. Liles assured the Commission that Mr. Reinbold had resigned as 
president of the Utilities. On April 28, 2004, G m t i l i t i e s  filed articles of amendment to the 
LLCs, naming Mr. Trevor Hill as the President and manager for both Palo Verde and Santa Cruz. 
On May 4, 2004, the Utilities provided Staff with a compliance filing in this docket evidencing 
the ownership amendment to the LLCs. 

Staff is concerned that the Applicants failed to hl ly  disclose information requested by the 
Commission. Only after Staffs discovery, and subsequent discussion with the Applicant, did 
GWRNtilities disclose materials related to Iqaluit and Powell River. The discovery of certain 
information which questions managerial fitness, may be disconcerting, insighthl and instructive, 
however, that same information, when taken in whole, may not necessarily be conclusive as to 
the ultimate issue of whether the instant application should be granted. Nonetheless, the 
information discovered in this proceeding requires a reassessment of Staffs previous 
recommendations. 

The ultimate obligation of the Commission is to protect the public interest, to that end the 
imposition of reasonable conditions to ensure the Applicants are conducting their business 
operations in a manner which will not compromise the interests of its customers should be 
required. 

Staff recommends: 

, I  ’ .  , 
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1. 

2. 

3. 

4. 

5 .  

6. 

That the Commission require Palo Verde and Santa Cruz post performance bonds 
having a total value of $750,000, for each system, for a period of not less than two 
(2)  years. 
That the Commission require Palo Verde and Santa Cruz to evidence the required 
bonds are maintained by forwarding a letter of bond confirmation to the Director 
of Utilities, each calendar quarter. The letter should be filed by each January 15, 
April 15, October 15 covering the preceding calendar quarter. 

That the Commission require that failure of Palo Verde and/or Santa Cruz to 
maintain the required performance bonds will result in Utilities Division Staff 
issuing an Order to Show Cause as to why the Applicants should not be fined, 
face suspension or revocation of the CC&N or any other sanctions should not be 
imposed. 
That the Commission require Palo Verde and Santa Cruz to submit quarterly 
compliance reports, signed under oath by two officers of Global Water Resources 
attesting to the Applicants compliance status with the Arizona Department of 
Environmental Quality, the Arizona Department of Water Resources, and the 
Arizona Corporation Commission’s Corporations Division. The report shall be 
filed each calendar quarter. The report should be filed by each January 15, April 
15, October 15 covering the preceding calendar quarter. 
That the Commission require that any change in the ownership of the 
memberships of the Palo Verde and Santa Cruz L.L.C.s require Cornmission 
approval. 
That the Commission require Global Water Resources to file a report, every six 
months, by two officers of Global Water Resources, signed under oath, for each 
utility owned by Global Water Resources, (except for Palo Verde and Santa 

a. 
b. 
c. 
d. 

Cruz): 
the financial terms of the acquisition of the particular utility, 
the resulting capital structure of the utility, 
the terms of any utility debts, and; 
the dollar amounts transferred from the utilities to Global Water 
Resources. 

Santa CrudPalo Verde 



TABLE 01 CONTENTS 

INTRODUCTION ...................................................................................................................................................... 1 

BACKGROUND .......................................................................................................................................................... 1 

UTILITIES’ FILINGS TO EVIDENCE ACQUISITION ....................................................................................... 3 

UTILITIES INITIAL FILING ................................................................................................................................... 3 

GWR “CORPORATE PROFILE” ............................................................................................................................ 4 

UTILITIES SUPPLEMENTAL FILING .................................................................................................................. 5 

STAFF’S FILING REQUIREMENTS ...................................................................................................................... 5 

ALGONQUIN WATER RESOURCES ..................................................................................................................... 6 

HULL. MURRAY & ASSOCIATES .......................................................................................................................... 6 

POWELL RIVER WASTE WATER TREATMENT PLANT ............................................................................... 7 

10 INDEPENDENT ENGINEER’S R E F E W  OF HMA ........................................................................................... ~~ 

~~ ~ .__ .. ~ ~ ~~~~ ~ 

IQALUIT WASTE WATER TREATMENT PLANT ........................................................................................... 11 

INVESTIGATION OF IQALUIT WASTE WATER TREATMENT PLANT ................................................... 12 

Iqaluit Investigation Overview ..................... ............................................................................................................ 13 
Iqaluit Investigation Findings .......................................................................................................................................... 13 
Iqaluit Insufficient Capacity ............................................................................................................................................ 14 

......................................... 14 
Iqaluit Structural Defects ..................................... 
Iqaluit Inadequate Ventilation ............................. 
Iqaluit Inadequate Controls .......................................................... ........................... 

UTILITIES RESPONSE TO THE IQALUIT INVESTIGATION ....................................................................... 15 

HMA RELATION WITH ZENON ......................................................................................................................... 15 

UNPAID SUBCONTRACTOR ................................................................................................................................ 16 

PUBLIC NEWS REPORTS ..................................................................................................................................... 17 

SUMMARY ................................................................................................................................................................ 20 

RECOMMENDATIONS .......................................................................................................................................... 21 

Sank Cruflalo Verde 



I ATTACHMENTS 

Powell River 1998 Review .............................................................................................................. I 

Powell Riiver 2000 Review 2 

Powell River Litigation Release 3 

Iqaluit Investigation ....................................................................................................................... ..4 

I 
I 
i, 
d 

.............................................................................................................. 

...................................................................................................... 

HMA Iqaluit Work Plan April 200 1 ............................................................................................... .5 

Nunatsiaq News, June 18, 1999, Sewage plant faces setback 6 ......................................................... 

Nunatsiaq News, May 12, 2000, New Iqaluit sewage plant still isn't working as planned ............. 7 

Nunatsiaq News, July 21, 2000, Iqaluit Town administrators imored advice ................................ 8 

Northern News Service, August 7, 2000, Sewage plant UP the creek 9 

The Powell River Peak, October 21, 2000, Waste-Treatment Debacle ......................................... 10 

The Powell River Peak, December 27, 2000, Split Final .............................................................. 1 I 

1 

8 

............................................. 

The Powell River Peak, August 14, 2001, Low Marks for High Pollution ................................... 12 

Nunatsiaq News, November 16, 2001 , City tries to keep sewage plant alive .............................. .13 

Nunatsiaq News, August 2, 2002, Major repairs need for sewage plant I ...................................... 14 

Nunatsiaq News, August 2, 2002, City fined for sewage spill ...................................................... 15 

Nunatsiaq New-s, April 11 , 2003, Iqaluit sewage plant debacle spreads south 16 

February 14,2000 Minutes of District of Powell River.. ............................................. .17 

June 26, 2000 Minutes of District of Powell River.. .18 

.I $+ 

I 
'I 

.............................. 

................................................... 

I Santa CrudPalo Verdt 



, 

5anta Cniz JYater Company L L.C. and 
PAo Verde Uti!i:ies Company L.L.C. 
SbTPPLEiMENTAL REPORT 
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Page 1 

Introduction 

On August 18, 2003, Santa Cruz Water Company, L.L.C. 
Company”) and Palo Verde Utilities Company, L.L.C. (“Palo 
Company”) (collectively, “Utilities” or “Applicantsy’) filed with 
Commission (“ACC” or “Commission~y) applications for extensions 

(“Santa Cruz” or “Water 
Verde” or “Wastewater 
the Arizona Corporation 
of existing Certificates of 

Convenience and Necessity (“CC&N”) to provide water and wastewater services in portions of 
Pinal County, Arizona. 

On December 8, 2003, a hearing on the application was held. On January 22, 2004, a 
Recommended Opinion and Order was issued recommending approval of the application. On 
February 5, 2004, in Docket No. SW-0375A-03-0586 et. al., the Applicants disclosed 
Mr. Reinbold had resigned as president of the Utilities and that Global Water Resources L.L.C. 
( “GW’)  had acquired 100 percent of the Applicants membership interests. 

On March 30,2004, the Commission discussed the Recommended Opinion and Order in 
Open Meeting and directed the Hearing Division to conduct additional hearings regarding 
GRW’s stngture and qualifications. On March 31, 2004, a Procedural Order was issued which 
ordered Applicants to file, “at a minimum, the structure and qualifications of GWR, underlying 
ownership interests of other individuals and companies, willingness to abide by reasonable 
ongoing oversight of GWR and the Applicants’ operations, and other relevant issues related to 
the ownership and operations of Palo Verde and Santa Cruz.” 

The March 31, 2004 Procedural Order further ordered Staff to file “a response to the 
Applicants’ testimony, as well as any other information or recommendations that may be 
relevant to the Commission’s consideration of GWR’s acquisition of the Utilities membership 
interests for the Applicants.” 

On April 14,2004, G W t i l i t i e s  filed the testimony of Cindy Liles, its general manager 
and a brief description of Global Water Resources. On April 30, 2004, Staff met with the 
G W t i l i t i e s  and informed them of various issues that should be addressed to ensure a 
complete record for the Commission. 

On May 4, 2004, Staff and GWRAJtilities filed a Joint Stipulation to provide 
GWRAJtilities time to respond to Staffs issues, and for Staff to file its report in this matter. On 
May 14, 2004, GWRAJtilities filed the testimony of Mr. Trevor Hill, Ms. Cindy Liles, two 
binders with supporting documents, and a compliance filing to respond to issues raised by Staff. 

Background 

Palo Verde and Santa Cruz are Arizona Limited Liability Companies (“LLCs”) engaged 
in providing wastewater and water utility services to approximately 2,200 water customers and 

Santa CrudPalo Verde 
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2,100 wastewater customers. The Commission authorized Palo Verde Utilities Company, an 
Arizona Corporation, and Santa Cruz Water Company, an Arizona Corporation (“The 
Corporations”), CC&Ns in Decision No. 61943 (September 17, 1999). The Corporations were 
initially incorporated by Mr. Michael Reinbold, a principle in Pecan Investments L.L.C. Mr. 
Reinbold is also a principle of RHS Properties, Inc. which, in conjunction with El Dorado 
Holdings, Inc., and Phoenix Capital Partners, L.L.C. is involved in the development of Rancho 
El Dorado located in an area directly northeast of the Town of Maricopa in Pinal County. 

On October 6, 2003, the Commission issued Decision No. 66394 whch authorized Santa 
Cruz and Palo Verde to extend its service territories to include approximately 3,226 acres 
consistent with the associated conditions required by the Commission. The Commission 
approved the transfer of the CC&Ns from the Corporations to the Utilities. The Commission 
required Santa Cruz and Palo Verde to, within 30 days of the decision, provide a list of the 
assets, approvals, liabilities and management arrangements transferred to the Utilities. The 
Commission required the Utilities to obtain performance bonds totaling $500,000 each related to 
Mr. Reinbold’s Oregon Circuit Court $60 million judgment for financial fraud, as well as any 
pleadings or correspondence of the pledge agreement. 

On October 29, 2003, the Utilities filed a notice of compliance with Decision No. 66394. 
The Utilities provided an amended legal description, amended county franchise, a curtailment 
tariff, the required performance bonds and a list of the members in the Pecan Valley Lnvestment 
LLC and El Dorado Pecan LLC. The Utilities also filed evidence of the required bonds for each 
utility. 

On October 27,2003, Mr. Thomas Moore of Hartford Fidelity & Bonding contacted Staff 
for information on the Utilities requirement to obtain the performance bond. Staff provided a 
copy of Decision No. 66394. On October 29, 2003, Hartford Fidelity & Bonding canceled the 
bonds. 

On January 21, 2004, the Court of Appeals of the State of Oregon affirmed the trial 
court’s $34.5 million judgment against Mr. Reinbold for shareholder liability based on “milking” 
of corporate assets. On January 30,2004, Mr. Reinbold resigned as President of the Utilities. 

On February 5,2004, the Applicants disclosed Mr. Reinbold had resigned as president of 
the Utilities, and that GWR had acquired 100 percent of the Applicants membershp interests. 

As of February 6, 2003, GWR/Utilities continued to represent the bonds were in place. 
On March 1 1, 2004, the Utilities and Legal Division Staff jointly filed a proposed amendment to 
authorize G W t i l i t i e s  to request, subsequent to November 2004, that the Commission approve 
reduction of the bonds back to the original amount in February 2005. 

Santa CrudPalo Verde 
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On March 30, 2004, the Commission discussed the Recommended Opinion and Order in 
Open Meeting and directed the Hearing Division to conduct additional hearings regarding 
GWR’s structure and qualifications. On March 31, 2004, a Procedural Order was issued which 
ordered the Applicants to file, “at a minimum, the structure and qualifications of GWR, 
underlying ownership interests of other individuals and companies, willingness to abide by 
reasonable ongoing oversight of GWR and the Applicants’ operations, and other relevant issues 
related to the ownership and operations of Palo Verde and Santa Cruz.” 

Utilities’ Filings to Evidence Acquisition 
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According to the pre-filed testimony of Ms. Liles, GWR purchased all of the ownership 
interest in the Utilities fkom Phoenix Capital Partners, LLC and Phoenix Utility Management, 
LLC, in a transaction that closed February 2, 2004. Ms. Liles assured the Commission that Mr. 
Reinbold had resigned as president of the Utilities. 

The Applicants and their owners are limited liability companies. According to Staffs 
understanding of ARS 29-633, an LLC is required to file with the Commission an amendment of 

~ ~~~ ~~ itsarticles of organization within 30 days of a change in the members or managers that own 20 
percent or more of the LLC. 

~ 

Staff reviewed the articles of organization of Palo Verde Utilities, LLC, Santa Cruz 
Water Company, LLC, Phoenix Capital Partners, LLC, Phoenix Utility Management, LLC and 
Pecan Valley Investments, LLC. As of April 26, 2004, Staff found the articles had not been 
amended to reflect any ownership, by GWR. In fact, Mr. Reinbold continued to be listed as 
Phoenix Utility Management, LLCs statutory agent. Staff informed the Utilities of this issue. 

e 
I 

On April 28, 2004, GWRNtilities filed articles of amendment to the LLC’s, naming Mr. 
Trevor Hill as the President and manager for both Palo Verde and Santa Cruz. On May 4,2004, 
the GWR/Utilities provided Staff with a Compliance filing in this docket evidencing the 
amendment to the LLCs. 

Utilities Initial Filing 

On April 14, 2004, GWR/Utilities filed the testimony of Ms. Cindy Liles, its General 
Manager and the Chief Financial Officer of GWR. Included in the filing was a corporate profile 
of GWR as its response to the March 3 1,2004 Procedural Order. 

1. z 
8 
1 
r According to the testimony of Ms. Liles, GWR purchased all of the ownership interest in 

the Utilities from Phoenix Capital Partners and Phoenix Utility Management in a transaction that 
closed February 2, 2004. Ms. Liles asserts GWR is a utility holding company, which is 100 
percent investodmanager owned and operated. Ms. Liles describes GWR as a builder and 
acquirer of utilities. 
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According to Ms. Liles, GWR “recognizes the Commission’s interest in ensuring 
continuity of management within the regulated utilities and its interest in understanding the 
control and ownership of the companies which own the membershp interests in the regulated 
utilities.” Ms. Liles further offers the Commission that “GWR would be happy to provide the 
Commission with information if any change of ownership or management of the (Utilities) takes 
place in the hture.” 

GWR “Corporate Profile” 

Attached to the two-page April 14, 2004 testimony of Ms. Liles, is a GWR “Corporate 
Profile” which describes GWR as founded to “aggregate and consolidate small and medium size 
water and wastewater utilities in the Southwestern United States.” GWR represents the company 
has been initially capitalized with $50 million of equity. 

GWR ownership structure is described as 48.5 percent Levine Investments, 7 percent Dan 
Cracchiolo, 29.67 percent Trevor Hill, and 14.83 percent Leo Commander. 

The GWR Board of Directors consists of William S. Levine, Daniel Cracchiolo, and 
Trevor T. Hill. Mr. Levine is described as one of the founders of Outdoor Systems and U-Lok 
Storage Company, as well as being associated with numerous real estate development projects. 
Mr. Cracchiolo is described as a co-founder of the law firm Burch & Cracchiolo and belonging 
to numerous associations. Mr. Hill is described as a co-founder of Hill, Murray & Associates, a 
co-founder of Algonquin Water Resources and a co-founder of GWR. 

GWR describes an executive management team of Trevor‘T. Hill, President and Chief 
Executive Officer; Leo Commandeur, Vice President of Business Development; Cindy Liles, 
Chief Financial Officer and Vice President Operations; Graham Symmonds, Vice President 
Regulatory and Compliance; and Larry Braud, Vice President Engineering. 

According to public sources, Mr. Levine founded Outdoor Systems, Inc., in 1980, and 
held approximately 80 billboards in 1984. The company went public in 1996. In 1999, Outdoor 
Systems, Inc., held approximately 112,000 billboards and 125,000 New York City subway 
displays. The company was acquired by in 1999 by Infinity Broadcasting for $6.5 billion in 
stock plus the assumption of $1.8 billion in debt. Infinity Broadcasting is a subsidiary of CBS 
Broadcasting, Inc., which is owned by Viacom. Mr. Levine and his partner, Mr. Moreno, held 
approximately 26 percent of Outdoor Systems, Inc. when it was acquired. 

Mr. Levine’s real estate holdings include Pacific Partners LLC. Pacific Partners LLC has 
been a material shareholder of Del Webb Corporation. According to published reports, Mr. 
Levine sought to place three nominees on the Del Webb Corporation board of directors in 2000 
in response to concerns with debt load and shareholder value. 
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Mr. Cracchiolo, according to public reports, is a graduate from the University of Arizona 
Law School, served in the United States Air Force, was a Deputy County Attorney, began private 
practice and co-founded the firm of Burch & Cracchiolo. Mr. Cracchiolo is a Regent of Brophy 
College Preparatory, past president of COMPAS, and President of the Steele Foundation. He 
also served on the Arizona State University Presidential Search Committee. 

Mr. Cracchiolo was a previously owner of Bella Vista Water Company and Nicksville 
Water Company prior to the sale of the utilities in 2000. 

Utilities Supplemental Filing 

On April 30, 2004, Staff met with Mr. Hill, president of the Utilities and informed him of 
Staffs concern that the GWR/Utilities’ April filing was non-responsive to a number of issues 
Staff had discovered in the course of reviewing GWR’s acquisition of the LLC membership 
interests in the Utilities per the instruction of the Commission. 

Staffs review of GWR found that Mr. Hill had previously been the president of Hill, 
Murray and Associates, (“Hh4A”) a wastewater facilities design and build firm based in 
Vancouver Canada. Staff discovered that while Mr. Hill had achieved recognition as a good 
businessman, he had also been a central figure in the construction of two problematic wastewater 
facilities designed to serve Powell River and Iqaluit, two separate communities in rural Canada. 
Staff informed Mr. Hill of its findings and requested he address the issues in the docket. 

On May 14, 2004, the GWWLTtilities filed the testimony of Mr. Hill and Ms. Liles and 
numerous documents, with summaries, regarding Mr. Hill’s history in HMA, which included an 
environmental award for his work on a wastewater treatment plant serving a ski resort in British 
Columbia, two nominations for entrepreneurship, and an industry award from h s  largest vendor. 

G m t i l i t i e s  also included a disclosure of the principle individuals in GWR. The 
Utilities disclosed that Graham Symmonds, Vice President Regulatory and Compliance of GWR, 
was also previously employed with HMA. However, GWR/Utilities did not disclose that Mr. 
Leo Commandeur, the Secretary and Treasurer of GWR, was previously HMA’s Chief Financial 
Officer. (See Applicants’ Supplemental Filing, Appendix 1, Tab Q, page 7.) Neither the GWR 
corporate profile, nor the Supplemental Pre-filed Testimony of Ms. Liles disclosed Mr. 
Commandeur’s prior employment with HMA. 

Staff’s Filing Requirements 

On March 31,2004, Staff was ordered to file “a response to the Applicants testimony, as 
well as any other information or recommendations that may be relevant to the Commission’s 
consideration of GWR’s acquisition of the LLC membership interests for the Applicants.” By 
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Procedural Order of May 10, 2004, the Hearing Officer required Staff to file its report by May 
28,2004. 

Algonquin Water Resources 

Staff became aware of Mr. Hill in his actions with Algonquin Water Resources (“AWR”) 
in acquiring utilities in Arizona during the past couple of years. AWR is part of Algonquin 
Power Income Fund, (“APE,’) a Canadian investment income fund which owns and operates 
hydroelectric plants and small utilities. The fund has grown from approximately $80 million of 
assets managed to $800 million. 

AWR’s Arizona utility holdings also include Litchfield Park Service Company, Bella 
Vista Water Company and Black Mountain Sewer Company. By ownership of those four 
utilities, AWR currently provides service to approximately 29,000 Arizona customers. 

Gold Canyon is an Arizona corporation engaged in providing wastewater utility service 
to customers east of Apache Junction, within portions of Pinal County, Arizona. Gold Canyon is 

~a wholly-owned subsidiary of AWR. 

On April 15,2004, Staff spoke with Mr. Dave Kerr, one of the principles with the APIF, 
regarding Mr. Hill’s tenure with AWR. Mr. Kerr informed Staff that Mr. Hill initially 
approached APIF with a business idea for owning and operating a wastewater plant in Arizona. 
The fund entered into a business agreement with Mr. Hill and other utilities were purchased. Mr. 
Ken informed Staff that Mr. Hill is very capable of acquiring assets through structuring the 
transaction. Mr. Kerr assured Staff that Mr. Hill and AWR parted as fi-iends. 

During Staffs April 30, 2004 meeting with Mr. Hill, Staff was provided an April 29, 
2004 letter fi-om Mr. Kerr, which corroborated much of the prior conversation with Staff. 

Hill, Murray & Associates 

GWR lists Mr. Hill as a 29.67 percent owner of the company, as well as President and 
CEO. According to GWR’s corporate profile, and Staffs independent review, prior to working 
for AWRY Mr. Hill was the President of Hill, Murray and Associates (“HMA”), an engineering 
design firm based in Vancouver, British Columbia. According to GWR’s corporate profile 
Graham Symmonds, the GWR Vice President Regulatory & Compliance, joined HMA in 1995. 
In addition, Leo Commandeur, the Secretary and Treasurer of GWR, was previously HMA’s 
Chef Financial Officer. 

Based on Staffs review of available materials and interviews with experts in wastewater 
engineering in Canada, HMA initially designed small site specific wastewater treatment plants 
for bed-and-breakfasts, small rural hospitality inns and an early warning radar installation in the 
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Canadian Arctic. According to the June 6, 1998 Time Colonist, HMA was one of seventeen 
companies nominated for the Vancouver Island entrepreneur of the year award. 

During that same timeframe, HMA sought to use advanced wastewater technology on 
larger municipal projects. HMA was able to obtain contracts to design and build wastewater 
facilities in Iqaluit, Nunavut and Powell River, British Columbia. According to the industry 
experts interviewed by Staff, HMA failed to complete either wastewater plant in accord with 
applicable engineering requirements. In June 2000, the District of Powell River, British 
Columbia cancelled the $5.4 million HMA contract and began litigation against the firm. In July 
2000, according to an investigation into the WWTP, HMA effectively abandoned the $7 million 
Iqaluit plant in response to the City demanding HMA repair construction defects. 

Powell River Waste Water Treatment Plant 

Powell River District is composed of four small communities in western British 
Columbia, approximately 84 miles northwest of Vancouver. Powell River discharges treated 
effluent to the Strait of Georgia and is allowed to discharge Secondary Treatment. On June 2, 

-4997, HMA submitted a proposal to Powell River to upgrade an existing wasicwater treatment 
plant (“WWTP”). 

HMA’s proposal provided that the existing plant would be upgraded with membrane 
bioreactor (“MBR’), it would have the capacity to handle all flows from the sewered areas, and 
to treat all the flow anticipated to year 2016. 

On August 29, 1997, HMA forwarded its $5.2 million upgrade of the existing Westview 
Wastewater Treatment Plant to the Province of British Columbia on behalf of Powell River. On 
September 3, 1997, the British Columbian Ministry of Municipal Affairs and Housing 
(“MMAH”) approved HMA’s proposal to upgrade the Powell River Westview Treatment Plant. 
(See Applicants’ Supplemental Filing Tab D of Appendix 2) Powell River received approval to 
use government grant funds for the project. Material to the approval was a “substantial 
completion” date of June 1, 1998. The MMAH approval stated in part: 

We have received a letter dated August 29, 1997, from Hill, Murray and 
Associates, Inc., forwarded on your behalf, explaining a proposed modification to 
the above project with a total budget of $5,218,263 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. Ths  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. 
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On September 12, 1997, HMA and Powell River executed a design build contract for the 
upgrade of its WWTP. (See Applicants’ Supplemental Filing Tab E of Appendix 2) HMA 
accepted contract terms that included: 

2.7 (g) the Contractor has investigated and satisfied itself of every condition 
affecting the Work, including the labour and materials to be provided, the Permit, 
and the Performance Specifications, but excluding Work Site conditions; 

2.7 (h) the Contractor’s investigation described in GC2.7 (g) has been based on its 
own examination, knowledge, information and judgment and upon the 
information given by the Owner to the Contractor as described in Schedule H; 

2.7 (j) the Contractor acknowledges that it has the responsibility for informing 
itself of all aspects of the Project and all information necessary to perform the 
Work; 

Powell River retained Reid Crowther & Partners, Ltd, (“Reid Crowther”) an engineering 

financial terms contained in the September 3, 1997 MMHA approval letter. On October 19, 
1998, Reid Crowther issued a draft report on HMA’s completion of the WWTP. On November 
6 ,  1998, HMA responded to the issues raised. (See Applicants’ Supplemental Filing Tab N of 
Appendix 2) On November 18, 1998, Reid Crowther issued its final report which found in part: 

&XI to review HMAs completion of the WWTP consistent with the related approvals and 
~~ 

We confirm that the deficiencies and areas of concern listed in our report are both 
substantial and serious. However, we note 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. (See Applicants’ Supplemental Filing Tab 
M of Appendix 2) 

On February 14,2000, according to the Minutes of a Regular Council Meeting of Powell 
River District, the Council instructed “the District solicitors to prepare and file a Writ of 
Summons in the British Columbia Supreme Court, at Vancouver, British Columbia, to preserve 
all potential claims against all potential defendants in respect to the upgrade to the Westview 
Wastewater Treatment Plant.” (See Attachment 17 to this report) 

On April 24, 2000, Reid Crowther provided another report on contract review of HMA 
for Powell River. The report finds in part: 

Hill, Murray and Associates, has made significant progress towards correcting 
many of the deficiencies noted by District staff, as well as the two consulting 
firms acting on the Districts behalf.. . However, there are still several issues that 
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have not been resolved to the District’s satisfaction. Some of these issues are not 
in compliance with the Contract between the District and Hill Murray and 
Associates, while other represent work that does meet commonly accepted 
engineering standards for municipal wastewater treatment facilities. (See 
Attachment 2 of this report.) 

On May 12, 2000, Powell River’s legal council, Lidstone, Young and Anderson, 
provided HMA’s attorney’s, Blake, Cassels & Graydon, LLP, with a list of twenty-one (21) 
deficiencies remaining on the contract with Powell River. (See Applicants’ Supplemental Filing 
Tab Q of Appendix 2.) 

According to the Utilities’ Supplemental filing of May 14, 2004 timeline (included in 
Appendix 2), the summary of Powell River issues, on June 15, 2000, M A  stopped providing 
services at the WWTP. 

According to the June 26, 2000 Minutes of a Regular Council Meeting of Powell River 
District, the Council will “instruct the District solicitors to seek termination of the Contract 
between the District of Powell River and Hill, Murray and Associates Inc. for the DesWBuild 
of the Westview Wastewater Treatment Plant.” (See Attachment 18 of this report.) 

On November 29, 2000, Powell River signed a Release of HMA and GCNA fiom “any 
and all actions, causes of action, claims, proceedings, suits, debts, contracts, demands, and 
damages of any nature” which Powell River has against the HMA WWTP contract, the operation 
of the plant and the performance bond. The Release also canceled the HMA contract. (See 
Attachment 3 of this report.) 

According to public news reports: 

After three years of escalating costs, a long list of deficiencies, and 
repeated failures to meet provincial permit requirements, Powell River 
municipal officials have said goodbye to Hill, Murray and Associates, the 
company which upgraded the Westview wastewater-treatment plant. 

All outstanding legal actions between the Victoria-based firm and the 
municipality have been settled, said Councillor Russell Stony, chairman 
of the public works committee. 

Hill Murray had placed a $1.9 million builder’s lien against the facility to 
recover the cost of additional work. The municipality’s solicitors filed a 
writ of summons to protect its right to sue the contractor for failing to 
complete the contract, including rectification of $662,000 worth of 
deficiencies. 
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:I ’ December 27,2000.) 

The municipality paid Hill, Murray $27,000 for consumables, Storry said. 

(See Attachment 11 of this report, Split Final Laura Walz, The Powell River Peak, 

On March 31, 2004, Staff contacted Mr. Gin0 Francescutti, engineering supervisor of 
Powell River WWTP and informed him that Mr. Hill was being reviewed for Commission 
approval to own and operate utilities in Arizona and that Staff was requesting information on 
HMA’s actions in Powell River. 

@ 
I 

According to Mr. Francescutti, very early on in the construction it was recognized that 
HMA had not designed an adequate WWTP. The HMA design specifications were subsequently 
doubled in an effort to ensure proper operation. Additional treatments resulted in further 
operational problems. According to operational staff, the plant was designed with inadequate 
capacity and the membrane filtration caused the peak wastewater flows to back up and bypass 
filtration for direct discharge of raw sewage into the Strait of Georgia. 
~~ 

According to public news reports the Powell River WWTP has been out of environmental 
compliance. 

The ministry of water, land, and air protection released the 21St environmental 
protection non-compliance report last week. It covers an 18-month period from 
October 1, 1999 to March 3 1, 2001.. . . The Westview wastewater treatment plant 
exceeded permit limits for biochemical oxygen demand by up to 213 percent in 
13 of 78 tests. It also exceeded total suspended solids by up to 120 percent in 
nine of 78 tests. As well it did not optimize the secondary treatment works 160 
out of 548 days during the reporting period. 

(See Attachment 12 of this report, Low marks for high pollution Laura Walz, Powell 
River Peak, August 14,2001.) 

Independent Engineer’s Review of HMA 

On April 2, 2004, Staff contacted Dr. Rabinowitz of CH2MHil1, a wastewater 
engineering design expert that had been hired by Powell River and the city of Iqaluit to 
separately review the HMA Powell River and HMA Iqaluit wastewater plants. (Iqaluit WWTP 
is discussed below.) Dr. Rabinowitz is very familiar with both HMA projects and informed Staff 
that it was his opinion that both plants were improperly engineered, used existing membrane 
technology inappropriately and constructed insufficient treatment capacity to meet system 
requirements. Dr. Rabinowitz was employed with the engineering firm of Reid-Crowther when 
he authored some of the reports critical of HMA. 
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On May 14, 2004, GWWtilities filed summaries of HMA’s Powell River history. In 
the summary GWR/Utilities describe Reid-Crowther as having “a history of adversarial 
relationships with design-build firms,” “a significant conflict of interest” and “employed 

I 

il 
I 
1 

1’ questionable business practices.” 

GWR/Utilities provide that HMA’s problems at Powell River were the result of Reid- 
Crowther’s improper calculation of sewage flows, and a belief that “Reid Crowther encouraged 
Powell River to attempt to blame (HMA) for this problem in an attempt to protect themselves.” 

Iqaluit Waste Water Treatment Plant 

Iqaluit, Nunavut is a city of 6,000 residents on Baffin Island, 40 miles south of the Arctic 
Circle, adjacent to Koojesse Inlet. Nunavut is Canada’s newest temtory, created on April 1, 
1999, as part of the largest Aboriginal land claim settlement in Canadian history. The Canadian 
government also agreed to pay $1.2 billion in compensation to the Inuit of Nunavut. 

On February 21, 1998, the City of Iqalult issued a request for proposals (“WP”) to I-- design ~~ and construct a WWTP to serve the capital of Nunavut. On March 18, 1998, HMA 
provided a proposal to the City for the design and construction of the WWTP. On July 22, 1999, 
HMA signed a Design-Build Stipulated Price Contract for the City of Iqaluit Water Reclamation 
Facility. 

The Contract identified that HMA and the City of Iqaluit had entered into five previous 
Service Contracts totaling $4.3 million, which were to be deducted from the $7.1 million 
contract price. 

The Contract also included Section GC 1.6 Confidentiality, which required the parties to 
keep confidential “all matters respecting technical, commercial, and legal issues relating to or 
arising out of the work.” 

During construction of the facility, the city hired a third party engineer to review the 
work of HMA. On November 1 1, 1999, HMA informed the City of Iqaluit: 

During our meeting with Gary Strong and Tanya Smith of Dillon Consulting of 
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. (See Applicant’s Supplemental Filing Tab S of Appendix 1) 

il 
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In January 2000 the tanks were tested again. The test showed that critical portions of the I WWTP were not water tight. 

On February 18, 2000, HMA wrote to the City of Iqaluit to propose repairs and 
compensation. 

In order for Quigg Construction to proceed, we will require your approval and 
returned signed copy of the attached no-charge change order #002rev. 

To remove the lien placed on the structure we are preparing an irrevocable 
direction to pay Quigg Construction at substantial completion, which will be 
issued upon application of the CIM membrane and a successful hydrostatic test. 
(See Applicant’s Supplemental Filing Tab W of Appendix 1) 

On March 29,2000, HMA informed Iqaluit: 

We are currently incapable of resolving t h s  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.. . The financial plan is to issue the membrane supplier 
Quadro Coating, Inc. a “Direction to pay.” I have enclosed the documents for 
your review. (See Applicant’s Supplemental Filing Tab Y of Appendix 1) 

On April 6, 2000, Mr. Paul Fraser, the Senior Administrative Officer of the City of 
Iqaluit informed HMA: 

On behalf of the Municipality of Iqaluit, upon request of a representative of the 
Government of Nunavut, and on the recommendation of Dillon Consulting, I have 
decided to have the structural integrity of the tank walls studied by an 
independent consultant. The objective of this study is to assess the number of 
displaced rebar in the walls of the tanks and to determine if this displaced rebar 
detrimentally impacts upon the strength of the tanks. 

(See Applicants’ Supplemental Filing, Tab Z of Appendix 1 .) 

Investigation of Iqaluit Waste Water Treatment Plant 

On March 31, 2004, Staff contacted the City of Iqaluit and was provided a copy of the 
Iqaluit Sewage Treatment Plant Investigation report by Earth Tech, a professional engineering 
firm with offices throughout Canada and the United States. 
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The City of Iqaluit commissioned an investigation of the HMA design and construction 
of the WWTP after the plant had been left unfinished by HMA. The investigation was done in 
part to evaluate Iqaluit’s opportunities to improve the plant to a useable standard. An inspection 
was conducted in January 2002. The investigation report dated December 17, 2003 found if the 
city elected to finish construction with HMA’s existing design the city would be immediately 
faced with inadequate treatment capacity for the estimated population base of 2002 and would 
result in “Significant bypass events to the existing sea outflow.” (See Attachment 4 of this report 
at page 5.) 

Iqaluit Investigation Overview 

“The City of Iqaluit, has to date, invested an estimated $7 million to design and construct 
a viable and cost effective sewer treatment plant to conform with more stringent effluent 
discharge requirements as established by the Nunavut Environmental Authority. Unfortunately, 
construction of the plant was ordered to a stop due to numerous construction code violations, 
questionable engineering, poor selection of process equipment, impractical layout of plant piping 
and mechanical equipment, and various concerns regarding expected costs to operate the facility 

~- over ~ an extended period of time.” (See Attachment 4 of t h s  report at page 59) 

Iq aluit Investigation Findings 

Some of the significant findings of the investigation include that the plant is inoperable 
with a number of safety issues that must be resolved before any attempt to finish the plant. The 
investigation found that the plant is 60 to 70 percent complete in terms of remaining effort and 
costs to make design and construction changes necessary to meet minimal building code 
standards and acceptable levels of engineering practice. (See Attachment 4 of this report at page 
2.) 

Most electrical motors and related switch gear are not rated for duty within high hazard 
areas of the plant and have been installed in violation of the CEC. Fire alarms are not found in 
critical plant locations which are subject to possible combustible influent contaminants. 

The project plans and specification provide little, or in some cases, no information 
regarding the performance, operation, and control of the process mechanical equipment and 
HVAC system. As a result, the performance and operational characteristics of the overall 
treatment process and support equipment cannot be assessed with any level of confidence. It is 
uncertain if the plant can be adequately heated during extended winter operations or provide for 
proper air circulation in areas of the plant subject to contaminated and combustible air flow. 
Additionally, the existing system has no redundant heating pumps creating the possibility of 
periodic plant shutdowns due to the lack of heated air circulation within the plant during winter 
weather conditions. (See Attachment 4 of this report at Pages 4 and 5.) 
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Iq aluit Insufficient Capacity 

The Iqaluit RFP requested a WWTP designed to meet service for current and future 
customers. The HMA design criteria was based on the current population, rather than sized for 
any growth. According to the investigation: “Sizing and building the system to meet current 
average day flows means that consideration must be given to expanding the plant the day 
construction is finished as there is no room for growth. In addition, good engineering practice 
would dictate that wastewater treatment plants are designed to treat at least the current peak hour 
flows.” (See Attachment 4 of this report at Page 13.) 

Iqaluit Structural Defects 

According to the investigation report, within a few months of initiating the plant’s 
construction, significant problems began to arise concerning the placement of concrete withn 
major structural and process basin walls. As discovered during an inspection of ongoing plant 
construction, it was noted that the contractor’s use of a concrete-wall forming technique resulted 
in significant honeycombing of concrete and the misalignment of structural steel. To effectively 
deal with theproblem, the City suspended all construction activities and solicited the services of 
CH2M Gore & Stome Limited (CGSL) to complete the necessary structural investigations and 
make recommendations as appropriate. In accordance with the stated directive, CGSL 
recommended shotcrete be applied to all honey-combed wall sections. (See Attachment 4 of this 
report at page 2.) 

Although the shotcrete recommendation was completed per CGSLs specifications, all 
construction on the treatment plant had stopped when the initial contractor ~d design engineer 
effectively abandoned the project. During the inspection of the concrete walls, the City became 
aware of other, more significant, problems with the plant’s overall design and construction. 
(See Attachment 4 of this report at Page 2.) 

Iqaluit Inadequate Ventilation 

There are a number of concerns pertaining to ventilation system design and the use of 
ordinary classification electric motors and mechanical equipment controls. “Use of equipment 
that is not protected could present potential fire and explosion hazards. Due to the lack of 
physical separations between areas, it is our interpretation that the entire facility should be 
ventilated to the required 12 air change level and all mechanical equipment.” (See Attachment 4 
of this report at Page 27.) 
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Iqaluit Inadequate Controls 

The investigation also found electrical problems with the heating circuit, Canadian 
Electric Code violations and incomplete plant operation systems. (See Attachment 4 of this 
report at Page 44.) 

Utilities Response to the Iqaluit Investigation 

GWRAJtilities’ Supplemental filing provided a response to issues identified by Staff 
whch included HMA’s work at Iqaluit. The GWWtilities Appendix 1 Summary at page 5 ,  
stated in part: 

This project should be characterized as an extremely complicated and ambitious 
project taken on by the Municipality of Iqaluit. The project was hard to support 
logistically and a project of this type and size had never been undertaken in the 
Artic. . . . (HMA) 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 
Municipality when 3’d party engineers attempted to eam themselves some work 
and make a project for themselves out of the tank fix.. .. The Earth Tech report.. . 
is nothing more than a proposal to gamer work and point out “deficiencies” whch 
they hope to be contracted to correct. There are numerous false and misleading 
statements in the documents that they produced. 

- 

HMA Relation with Zenon 

The HMA Iqaluit WWTP and the Powell River District’s WWTP were designed to 
utilize Zenon membrane technology to filter the influent. Zenon is a Canadian corporation 
founded in 1980, by Dr. Andrew Benedek. The company manufactures its filtration technology 
in Canada and Hungary. The technology is installed in thousands of water and wastewater plants 
including the City of Scottsdale and the community of Anthem as well as 40 countries. Zenon 
enjoys annual sales in excess of $180 million. 

/:- -I 
I 

In the May 14, 2004 Supplemental filing by GWR/Utilities, Mr. Hill provided pre-filed 
testimony on the HMA relationship with Zenon. Mr. Hill provided that: 

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, 
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1 commissioning and operations. Zenon would perform the process design and 
supply membranes and process equipment through Hill Murray to the clients. 

On April 7,2004, Staff contacted Dr. Benedek, Chief Executive Officer of Zenon, with a 
request for information on Mr. Hill’s performance with Zenon. On April 12, 2004, Dr. Benedek 
provided Staff the following information: 

In response to your request the following is my recollection of our dealings 
with Hill Murray and Associates: 

We used to be fond of Trevor Hill, we watched him start a successful 
company, and as they lacked municipal experience we supported him in 
developing the market for our product. Since the product, in the early phases 
had shortcomings we had problems on both sides. 

We lent Mr. Hill $1 Million dollars to fix the problems and to shore him up 
financially. He did not fix his end of the problems, spent the money in 
appropriately, in my opinion and could not and would not pay the money 
back, after that point we stopped dealing with him. On our side we had fixed 
the problems as they came up, fiom their side they did not. 

We hope this i.nformation helps you to resolve your task. 

On April 30, 2004, Mr. Hill informed Staff that Zenon had invested $1 million 
into HMA, but that Zenon “forgave the note.” 

Unpaid Subcontractor 

On April 6, 2004, Staff contacted Mr. Collin O’Neil, President of Baffin Building 
Systems, a subcontractor on the HMA Iqaluit plant. Staff had been informed by Iqaluit city 
officials that Mr. O’Neil was a subcontractor for HMA in Iqaluit. 

According to Mr. O’Neil, Baffin Building Systems was contacted by Mr. Hill to perform 
contract work and provide contract labor on the Iqaluit wastewater plant. Specifically, Mr. Hill 
hired Baffin Building Systems to construct water and sewer connections from the existing 
pumping station to the HMA Iqaluit wastewater plant. 

According to Mr. O’Neil, HMA failed to compensate Baffin Building Systems in excess 
of $230,000 for the material and labor provided to assist in constructing the HMA Iqaluit 
wastewater plant. Mr. O’Neil further informed Staff that he has pursued litigation against the 
City of IqaIuit for the debts associated with the HMA Iqaluit WWTP. 
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GWWtilities’ Supplemental fling included a copy of an April 4,2001, memorandum by 
Mr. Hill to Matthew Hough of the City of Iqaluit, regarding outstanding constniction and 
financial issues. Mr. Hill wrote: 

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 subcontractors for the work performed at the site. All of these 
subcontractors should be paid directly from monies remaining in 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 
attached. 

The memo includes payables from the concrete subcontractor and HMA to Baffin 
Building Systems of $129,657.53, and $152,234.76, respectively. (See Attachment 5 of this 

nrt ) 
~ 

Public News Reports 

Staff has located a number of articles discussing the HMA Iqaluit and Powell River 
WWTPs. Staff recognizes that news reports can be subjective in nature, however, news reports 
often provide information otherwise unavailable. Staff is attempting to provide the Commission 
with relevant information and is satisfied that the Commission will provide the appropriate 
weight to these materials in its review. 

Provided below are excerpts from various articles. The full article is attached to this Staff 
Report. 

“Town officials say the plant is a must because of tough new 
environmental laws that govern the type of waste water that can be 
pumped into the ocean. If the plant is not built the town could be charged 
with violating any number of environmental laws and face heavy fines.” 

“While the town hasn’t signed any large overarching contract for the 
project yet, it has picked the company it wants (Hill Murray and 
Associates) and has spent about $1.5 million on smaller “service contracts 
for the plants design and building materials.” 

(See Attachment 6 of this report, Sewage plant faces setback, Sean 
McKibbon, Nunatsiaq News, June 18, 1999) 
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“Iqaluit’s new $7.1 million sewage plant is now three months overdue and 
as many as four months away from completion after springing several 
leaks within the concrete tank system. Iqaluit officials discovered leaks in 
the concrete walls of some of the system’s tanks after the tanks were filled 
with water during a test early this year. 

Fraser said he expects any extra costs to be covered by the contractor’s 
bond or insurance.” 

(See New Iqaluit sewage plant still isn’t working as planned, Michaela Rodrigue, 
Nunatsiaq News, May 12,2000) 

Some Iqaluit town councilors say they were left out of the loop when the 
Town’s administrator made two payments to a contractor for a new 
sewage treatment plant that still isn’t operational. 

Two payments were made to engineering firm Hill Murray in November 
and December, against the advice of another engineering firm that the 
Town hired to oversee the project. In September 1999, engineering firm 
Dillion Consulting Ltd. raised concerns over the structural integrity of the 
building and recommended the Town seek legal advice. 

Iqaluit’s mayor Jimmy Kilabuk refused to comment on the fiasco, citing 
the confidentiality clause in the main contract, which he says prevents him 
or other councilor’s from speaking publicly about the sewage treatment 
plant project. “They could take us to court,” Kilabuk said, through an 
interpreter. 

(See Attachment 8 of this report, Iqaluit Town administrators ignored advice 
on faulty new sewage plant, Sean McKibbon, Nunatsiaq News, July 21,2000) 

Hill Murray had hired a B.C. based company, Quigg Construction Ltd., to 
build the tanks. After the flaw was discovered, Quigg proposed a quick 
$120,000 solution to mend the tanks, which involved spraying the inside 
structure of the tanks with a rubber seal to ensure they remain water-tight. 
But a third party, Dillon Consulting- originally brought in by the town to 
oversee the paper work- said the repair wouldn’t work. 

Hill Murray president Trevor Hill insisted the most economically viable 
descision had to be made. “Our proposed mend costs $120,000” he said. 
“(Dillon’s proposal) costs $500,000.” 
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In April of this year, the town brought in yet another engineering firm who 
agreed with Dillon’s proposal. Still, Hill Murray and Quigg don’t want to 
mend the tanks to the more elaborate specifications. 

(See Attachment 9 of this report, Sewage plant up the creek, Jorge Barrera, Northern 
News Services, August 7,2000) 

In 1997, Hill Murray and Associates were awarded a contract to upgrade 
the Westview Wastewater Treatment Plant at a cost of $6.3 million. 
Substantial completion was agreed to and final payment was made on 
July, 27, 1998. The plant became the municipality’s when substantial 
completion was agreed to; however, it did not meet permit requirements. 
Hill Murray was given two opportunities to correct mutually agreed upon 
deficiencies. 

(See Attachment 10 of this report, Waste-Treatment Debacle, The Powell River Peak, 
October 21,2000) 

~ ~~ 

After three years of escalating costs, a long list of deficiencies, i d  
repeated failures to meet provincial permit requirements, Powell River 
municipal officials have said goodbye to Hill, Murray and Associates, the 
company which upgraded the Westview wastewater-treatment plant. 

All outstanding legal actions between the Victoria-based firm and the 
municipality have been settled, said Councillor Russell Stony, chairman 
of the public works committee. 

Hill Murray had placed a $1.9 million builder’s lien against the facility to 
recover the cost of additional work. The municipality’s solicitors filed a 
writ of summons to protect its right to sue the contractor for failing to 
complete the contract, including rectification of $662,000 worth of 
deficiencies. 

The municipality paid Hill, Murray $27,000 for consumables, Stony said. 

(See Attachment 11 of this report Split Final Laura Walz, The Powell River Peak, 
December 27,2000) 

It’s going to cost the City of Iqaluit $550,000 to finish repairs to its 
sewage treatment plant, which was supposed to be up and running two 
years ago, and another $3.2 million to increase its capacity to handle all 
the city’s waste. 
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The plant, whch is intended to replace Iqaluit’s sewage lagoon, has been 
flawed from the beginning. In 2000 when the plant was built, engineers 
discovered leaks in the walls of the concrete tanks. Following that, work 
on the sewage treatment plant stopped cold. 
. .. 
The engineer’s report, released this week, shows there are some defects in 
the plant’s design, major improvements are needed and it doesn’t meet all 
the safety requirements. 

(See Attachment 14 of this report, Maior repairs needed for sewage plant, engineer’s 
report shows, Denise Rideout, Nunatsiaq News, August 2,2002 

One of the engineers who worked on Iqaluit’s nonfunctioning sewage 
treatment facility has resurfaced in a small U.S. Community. And perhaps 
coincidentally, the sewage treatment plant in Pinal County, Anzona, is 
experiencing many of the same seepage and smell problems that plagued 
Iqaluit’s plant. 

It’s a tale all too familiar to Iqaluit residents, and sadly to residents of the 
small Britsh Columbia community of Powell River as well. 

... 

Both communities suffered years of escalating costs, long lists of 
deficiencies and repeated failures to meet safety and permit standards. 

Hill Murray and Associates never saw the inside of a court room as a 
result of their bungled work in Powell River or Iqaluit. Powell River 
municipal officials settled their outstanding contractual matters and moved 
on. 

But Iqaluit municipal administrators, in the fall of 1999, cut a $2.8 million 
cheque to Hill Murray, despite a report from Dillon Consulting Ltd, that 
cited serious structural flaws in the company’s Iqaluit treatment plant. 

(See Attachment 16 of this report, Iqaluit sewage plant debacle spreads south, Charlotte 
Petrie, Nunatsiaq News, April 1 1 , 2003) 

Summary 

The Commission clearly voiced concerns on the Utilities, GWR, its background and 
ownership of utilities in Arizona. The Commission required additional information on GWR and 
issues relevant to its acquisition of the Utilities. 
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Staff has found that three of the principles in GWR, Mr. Hill, its President, Mr. 
Commandeur, its Secretary and Treasurer, and Mr. Graham Symmonds, its Vice President of 
Compliance, had all been previously associated with HMA. HMA was responsible for the 
construction of problematic wastewater treatment plants in Powell River British Columbia and 
Iqaluit, Nunavut. These same individuals were later employed by Algonquin Water Resources, 
and left its employment at the same time, in the Fall of 2003. 

GWR’s Chairman of the Board is Mr. William S. Levine, one of the founders of Outdoor 
Systems and a longtime state resident. Mr. Dan Cracchiolo is a part owner of GWR, an attorney 
and former owner of Bella Vista Water Company. GWR ownership structure is described as 
48.5 percent Levine Investments, 7 percent Dan Cracchiolo, 29.67 percent Trevor Hill, and 14.83 
percent Leo Commander. 

GWR has obtained the membership interests of the Utilities, retained its operational staff 
and secured the services of Mr. Hill, Mr. Commandeur and Mi. Symmonds. The May 14, 2004 
testimony of GWR/Utilities asserts that day to day operations will be carried out by other 
personnel. 

Staff is concerned that the Applicant failed to fully disclose information requested by the 
Commission. Only after Staffs discovery and subsequent discussion with the Applicant, did 
GWWUtilities disclose materials related to Iqaluit and Powell River. The discovery of certain 
information which questions managerial fitness, may be disconcerting, insightful and instructive, 
however, that same information, when taken in whole, may not necessarily be conclusive as to 
the ultimate issue of whether the instant application should be granted. Nonetheless, the 
information discovered in this proceeding requires a reassessment of Staffs previous 
recommendations. 

The ultimate obligation of the Commission is to protect the public interest, to that end the 
imposition of reasonable conditions to ensure the Applicants are conducting their business 
operations in a manner which will not compromise the interests of its customers should be 
required. 

Recommendations 

Staff recommends: 

1. That the Commission require Palo Verde and Santa Cruz post performance bonds 
having a total value of $750,000, for each system, for a period of not less than two (2) 
years. 

2. That the Commission require Palo Verde and Santa Cruz to evidence the required 
bonds are maintained by forwarding a letter of bond confirmation to the Director of 
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3. 

4. 

5 .  

6. 
- 

Utilities, each calendar quarter. The letter should be filed by each January 15, April 
15, October 15 covering the preceding calendar quarter. 

That the Commission require that failure of Palo Verde and/or Santa Cruz to maintain 
the required performance bonds will result in Utilities Division Staff issuing an Order 
to Show Cause as to why the Applicants should not be fined, face suspension or 
revocation of the CC&N or any other sanctions should not be imposed. 
That the Commission require Palo Verde and Santa Cruz to submit quarterly 
compliance reports, signed under oath by two officers of Global Water Resources 
attesting to the Applicants compliance status with the Arizona Department of 
Environmental Quality, the Arizona Department of Water Resources, and the Arizona 
Corporation Commission's Corporations Division. The report shall be filed each 
calendar quarter. The report should be filed by each January 15, April 15, October 15 
covering the preceding calendar quarter. 
That the Commission require that any change in the ownership of the memberships of 
the Palo Verde and Santa Cruz L.L.C.s require Commission approval. 
That the Commission require Global Water Resources to file a report, every six 

utility owned by Global Water Resources, (except for Palo Verde and Santa Cruz): 
+ a. the financial terms of the acquisition of the particular utility, 

b. the resulting capital structure of the utility, 
c. the terms of any utility debts, and; 
d. the dollar amounts transferred from the utilities to Global Water 

Resources. 

months, by two officers of Global Water Resources, signed under oath, for each 
~ ~ 
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November 17, 1998 

The Corporation of the District of Powell River 
Municipal Hall 
6910 Duncan Street 
Powell River, BC 
V8A 1V4 

Attention; Mr. Gin0 Francescutti, A.Sc.T. 
D eve1 opment 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. 

2. 

3. 

4. 

5. 

.. 
Met with the Contractor in the District offices on October 20, 1998. 
Responded in writing to a letter fiom Michael Holmes of Jones Emery Hargreves Swan & 
Hall dated October 26, 1998, to Michael Quattrocchi of Lidstone Young & Anderson 
regarding the above project. 
Reviewed the comments on our Draft Report by the Contractor in a letter dated November 6, 
1998. 
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. 
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 
tiiitr 7nn 41711 <till Creek Drive Burnabv. British Columbia V5C 6C6 Phone: 1604) 298-6181 Fax: (604) 294-8597 www.reid-crowther.com 

http://www.reid-crowther.com
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It- should be-noted that-$nce 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 camed 
out during 30 day monitoring 
period. 

Screenings removal efficiency 
and hydraulic capacity testing to 
be carried out during 30 day 
monitoring period. 

Issue remains unresolved. 

Performance testing to be camed 
out during 30 day monitoring 
period 

Sludge quantities and operation 
of sludge press to be evaluated 
during 30 day testing period. 
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Odour control biofilters are too Contractor has made a minor 
small and are unlikely to modification buy adding 150 mm 
effectively, control odours from layer of activated carbon 
the headworks area and sludge underneath biofilter media. 
press room. 

Disinfection not provided for MOELP to issue amended permit 
bypass flows. which requires disinfection of 

No containment is provided for Contractor to provide spill 
sodium hypochlorite storage containment vessels. 
containers in the main process 
building, as required by WCB 
regulations. 

tertiary treated flows only. 

~~ 

NO emergency eyewash'shower, ~ Contractor to provide required 
with a 20 minute supply of facility. 
tempered water, is provided at 
the sodium hypochlorite storage 
area, as required by WCB 
regulations. 

No gas detection sytem has been Contractor to provide required 
installed in either the headworks gas detection equipment. 
or the membrane treatment area, 
as required by NFPA 820. 

Electrical components do not 
3ppear to satisfy exposure 
requirements for a Class 1 
Division 1, or Class 1, Division 2 
uea classification, as required by 
NFPA 820 and the Canadian 
Electrical Code. 

Record drawings have not been 
submitted. 

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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Operating manuals, maintenance 
manuals, andor operation & 
maintenance manuals have not 
been submitted for review by 
District. 

Substantial changes and 
modifications have been made 

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 

without record of the District replacement screw augers. 
approving the change or Contractor has submitted letter 
modification. from Zenon explaining change in 

bioreactor codiguration. 

Seismic bracing in main process Contractor has provided letters of 
buikfing appears mbimal. ~-a~surance by the engbeers 

responsible for supplying the 
precast panels and roof cross- 
bracing. 

Ventilation rates in the Contractor has agreed to evaluate 
leadworks area may not be ways of increasing ventilation 
;ufficient as evidenced by the rates in headworks and sludge 
:ondensation that occurs when press room to 12 air changes per 
he doors are closed. hour. 

h e  control system may not 
ncorporate sufficient equipment 
irotection as evidenced by the 
iperation of one of the new 100 
ip blowers at well below the 
nanufiicturer's published flow 
'ate., i.e. under surge conditions. 

No remedial action has been 
proposed. 

Issue resolved, subject to Districl 
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 carried 
out by an independent 
professional engineer prior to 
final completion. 

Issue is resolved, subject to 
District approval. 

Equipment protection provided 
by control system to be evaluated 
during 30 day testing period. 
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We confirm that the deficiencies and areas of concern listed in our report are both substantial and 
serious. However, we note that that the Contractor has made progress in correcting many of 
these deficiencks. Once again, we recommend that the Contractor be given every reasonable 
ogportunity 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 pedomance requirements, and that the Contractor rectifies all physical 
deficiencies in a timely manner. We remain committed to providing the District with the high 
Ievel 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 Mr. 
M. Kim Fries, P.Eng., at any time. 

Sincerely, 

KED CROWTEER & PARTNERS LTD. 

Barry Rabinowitz, Ph.D., P.Eng. 
Senior Environmental Engineer 

cc M. Kim Fries, P.Eng., RCPL Winnipeg 





I 
I 
I 
I 
I' 

I 

Prepared for: 

District of Powell m e r  
Municipal Hall - 6910 Duncad Street 

Powell MYW, BC VSA 1V4 

Prepared by: 

Reid Crowther & Parbzers Ltd. 
Consulting Engheerhg Worldsride 

300 - 4170 Still Creek Drive 
Burnaby, BC V5C 6C6 



4 

SECTION 6.0 
CONCLUSXONS AND RECOMIMENDATIONS 

6.1 Gexleral 

Findings of the Phase 1 Contract and Completion Review of the Weshiew 
Wastewater Reclamation Facility are presented in this report. These findings 
were discussed at a meetkg with District o f  Powell River Staff on March 30, 
2000 and will be presented to a meeting ofthe District Mayor and Council on 
April 25,2000. 

R'is clew that during the past 18 months, the Contractor, Hill, Mmay and 
Associates, has made significant progress towards correcting many of the 
deficiencies Doted by District staff, as well as the two consulting engkeering 
firms actkg on the District's behalf, Reid Crowther and P-en Ltd., and 
CH2M Gore and Stode Ltd However, there are SU several issues that have 
not been resolved to the District's satisfaction. Some of these issues axe not in 
compliance with the Contract between the Distrkt and Hill Murray and 
Associates, whjle others represent work that does not meet commonly accepted 
engineering standards for municipal wastewater treatment facilities. 

Tiis Contract is covered by $4,878,056 of bonding. However, it should be 
noted that the bonding company may not be willing to pay for correcting work 
which the Owner has already certified and paid for as complete, and action 
llnder the bonds must be instituted before expiration of two years fiom the date 
of Substantial Completion. Bonds do not cover engineering nor design, nor 
plant perforiance, nor any guarantee thereto. The Bonding company is not 
liable for events discovered more than one year after Substantial Completion 
Further, a long time period (over 18 months) will have elapsed between the 
Substantial Completion and Completion Date and this may affect the 
warranties on vaious items of equipment. 

~ ~~ 

" h e  Mdarnental issues with the facility are its ability to treat the Contractual. 
flows while meeting the requirements of the MOELP permit, and the facility 
must provide a safe working environment for the operators. 

Southvestern Flowtech & Environmental. Ltd. (SEE) were commissioned by 
the District in Apdl2000 to conduct an independent flow rnonitorhg study as 
part of this Contract Review. However, 
p r e l i w  indications are that the membrane system i s  capable of meeting the 

To date this study i s  ongoing. 
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contractual flows on a continuous basis with 30 membrane cassettes in 
operation- Find data from this study is anticipated by mid-May 2000. 

1 6*2 Conclusions 

1 
Specific issues which are not in compliance with the Contract include the 
following: 

A primary flow rneaswhg device in the headworks area was indicated in 
the Contract but mot provided. This primary flow measuring device is 
required to accurately control the wastewater flow being directed to the 
membrane process, and the flow which bypasses secondary treatment. The 

.; consequence of this issue i s  that the plant may bypass partially treated 
effluent during low flow periods in contravedon of the MOELP permit; 

.I The Contract specifies a 'highly automated system" far screening the 
wastewater in the headworks. The system provided is extremely labour 
intensive. The consequence ofthis issue is that the plant operators spend an 
excessive amount of time manually handling raw wastewater screenings on 
an ongoing basis; 

The Contract is based 011. the provision o f  a membrane system with 16 
-membranz cassettes. The system provided has 32 membrane cassettes- 
The District needs to resolve issues related to additional ongoing costs for 
the extra electrical power, rnmpower, chemicals and membrane 
replacement over the life of the system with the Coattactor and supplier of 
the membrane process. The consequence of this issue i s  that the District 
may be faced with unanticipated operahg costs related to replacement of 
the extra membranes; 

The Membrane system requires significantly more cleaning by operators 
than District was lead to believe in the Contract, The Contract is based on 
recovery cleaning of 16 membrane cassettes a maximum of once every 3 
months. "he system provided has 32 membrane cassettes which require 
recovery cleaning once every 3 weeks, Le. approximately 8 times as much 
operator attention. The consequence ofzbis issue is that the District will be 
faced with unanticipated operating costs related to cleaning of the 
membranes; . The 72-lamp U V  disinfection system specified in the Contract was 
replaced with a 48-lamp system without the required authorization from the 
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District. An appropriate credit for the difference in value between these. 
two units has not, to date, been provided to the District; 

me Contractor is contractually obliged PO satisfi the requirements of the 
MOELP permit. The plant as designed and constructed is incapable of 
meeting the effluent disinfection requirements of the MOELP permit at any 
time when flows are bypassed between May I. and October 15. The 
consequence ofthis issue is that the District will be listed in the MOELP 
Environmental Protection Noncompliance Report; 

ne 3 m3/d in-vessel composter specified in the Contract was replaced with 
a trou& style compost turner without the required authorization from the 
District. An appropriate credit for the difference in value between these 

' two units has not been given to the District. The consequence ofthis issue 

e 

- 

is that the District is faced wkh the high costs associated With expohg  
sludge €tom the facility for disposal; 

The Contract states that the facility will be designed and constructed in 
accordance with all applicable codes and standards. A recent electrical 
inspection by a Provincial Ele~tri~al Inspector identifkd work that was 
canied out in contraventioii to the Electrkal Safety Act. The consequence 
of this issue is that the District may be faced with expensive remedial, 
measures in order fo operate the fa&i-ey. 

The Contractor submitted as-built drawings in December 1998. An 
updated set of as-built drawings to reflect changes to the plant made after 
December 1998 has not, to date, been submitted. 

Unit processes in the plant which do not meet cornmody accepted standards 
for municipal wastewater treatment facilities, but an! not necessaJily out of 
compliance with the Contract, incIude the following: 

.I The g i t  removal system does not remove sufficient quantities of grit. A 
mechanical device for removing, washing and csaveying grit has not been 
provided. The consequence of this issue i s  that the accumulated grit Will be 
difficult and expensive to remove from the membrane bioreactor and may 
result in excessive wear and tear on the downstteam unit processes; - The rotary drum screens create a very humid atmosphere in the headworks 
building. The screens should be fitted with purpose-build lightweight 
covers to contain spray h m  spray bars. The consequence of this issue is 
that there will be an accelerated corrosion potential of equipment located in 
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the headworks, and operator safety may be compromised by unnecessary 
exposure to airborne pathogens; 

L o 4  Hand Off Auto (HOA) switches have not been provided for the inlet 
screens, the rotary dnun screens and the influent pumps. These units must 
be manually controlled at times during routine maintenance and when the 
PLC controi system malfiulctions. It is standard practice to provide local 
HOA switches for all mechanical equipment that must be operated during 
PLC failures, and all equipment that must be rim during inspection, 
adjustment and cleanhg. The consequence of this issue is that critical 
equipment could be shut down during maIf!unction of the central control 
system, as well. as creating inefficient rodns maintenance practices; 

Hour meters have not been provided for major items of mechanical 
equipment such as the aeration blowers, sludge press, etc. Generally, all 
motor drives have their '%ours run" recorded by the central control system. 
The consequence of this issue is that it will be difficult to schedule routine 
maintenance of several major equipment items; 

No provision has been made to disinfect bypass flows between May and 
October, as required by the Discharge Permit issued by MOELP. The 
Contract states that bypass flows will not be disinfected. The consequence 
of @is issue is thar there will be a violation of the MOELP p e d t  under 
high flow conditions between May and October, 

There are reports of surcharging of the effluent manhole on rbe southwest 
comer of the main process building and flooding of certain structures 
w i h  the plant durixig peak wet weather flows. The consequence of this 
issue is a public health risk associated with the surface discharge of 
partially treated raw wastewater in areas accessible to the public; 

There are no magnetic flowmeters on the waste activated sludge lines to 
allow the operators to monitor the flow rate to the sludge press and tbe total 
volme o f  sludge wasted from the membrane process daily. The 
consequence of this issue is that it is difficult to control the membrane 
bioreactor sludge age and sludge dewatering press operation; 

The PLC central control system, consisting of the HMA Envimsmart 
operating system and the ZenoGEM control logic, must be reviewed and 
any necessary modifications made to the system. Observed deficiencies 
with the system include the lack of an alann to report a failure of the west 
pIant wet well pump, and failure of the 2enoGEM control system to initiate 
an aerated flush cycle which resulted in a shut down of one train of the 
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system. Standard practice is that duty equipment failures or faults should 
always generate an alarm. Furthermore, there are no back-up disks and 
documentation for the control system software. These backups are 
required in the event of a data loss on the system that it i s  presently 
installed on. The consequence of this issue i s  that faults may go undetected 
and a computer failure could result in a shut down of the system as there is  
no back-up capability; 

There is no sludge storage tank or back-up sludge dewatering unit. As a 
result, when the sludge dewate~og press is out of service, excess sludge 
must be srored'in the membrane bioreactors- If the unit i s  out of service for 

, several days, the MLSS concentration in rhe membrane bioreactors may 
'; increase to the point where it has a negative effect on the performance of 
the membrane system. The consequence o f  this issue i s  that treatment 
perforname could be impacted; and 

The new biofilter on the north side of the headworks building appears to 
have been only filled with come woodchips and an alkalinity source 
(reportedly zeolite). Ingredients such as compost, tree bark and sawdust, 
which are normally included in biaiiilter media, do not appear to have been 
included. The absence of these organic materials in the biofilter media 
may render it ineffective at treating odorous compounds such as hydrogen 
dphide, which is expected in the foul air fkom the headworks btdding 
during the summer honths. The consequence of this issue is that pubh 
complaints about foul odours may be received by the District in the f i ture. 

. 

0 

Recommendations 

Previous sections of this report contain recommendations for specific action to 
be c a n i d  out by the District. Several issues require fkther investigation 
before the facility can be c d f i e d  as being complete under a Professional 
Engineering sed. The follming is an overall summary of the 
recommendations identified in this review: 

e In the event of an unresolved dispute the District and HM&A are required 
to enter into an arbitration process. It i s  recommended that the District 
appoint an arbitrator, and an alternate, in consultation with lheir Legal 
Council. 

The majority, but not all, o f  the Drawings and Specifications submitted to 
the District have been sealed by Professional. Engineers (PE's)- It is 
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recommended that The District put all identified PE's on notice that there 
are concerns related to the design of the facility, 

The Contractor is  obliged to obtain and maintain appropriate insurance 
coverage. It i s  recommended that the District confirm that the Contractor 
has maintained the required inswince coverage. 

It i s  recommended that the District enter into discussions with Zenon 
Municipal Systems i Inc. regarding the membme process warranties, 
membrane replacement costs and on-going technical support. 

0 

I, The hydraulic capacity of all processes in the facility under high flow 
conditions should be verified by an independent third party prior to Final 
Completion. Far example, the capacity of the membrane process should be 
tested under hll flow conditions far 12 hours in each of severaI 
comecutive days. During the other 12 burs  of each test day, the system 
could be operated at the AAF specified in the contract. 

IT is recommended that the design ofthe plant hydraulics be reviewed and 
certified by a qualified PE to ensure that all cdical units and 
interconnecting pipework are capable of handling peak wet weather flows. 

It is recornmended that a new vortex grit removal system, or equivalent, 
and grit classifier be provided to conform with standard engineering 
practice for domestic wastewater treatment plants. 

~ ~ 

It is recmmended that the membrane bioreactors be drained and inspected 
to determine the extent af grh accumulation and to ensure that there i s  no 
damage to the aeration system. 

The dissolved oxygen probes on the east side cannot be used to represent 
the entire membrane bioreactor as a result of reported imbalances in the 
feed rate and MLSS concentrations between &e two sides. It is 
recommended that DO probes be provided for the west side of'the 
membrane process. 

I 

It is recommended that the bydraulic design o f  the effluent pipework 
between the plant and the outfall be evaluated in order to establish the 
hydraulic capacity of this system and correct the root causes in the manhole 
surcharging and other reported overflows in the plant. Ifnecessary, all 
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sections of pipe .creating a hydraulic restriction are to be twinned .or 
replaced with larger pipe sections. 

rn It is recommended that the accuracy of the treated effluent magneti.c 
flowmeters be verified by an independent third party. This will be, 
conducted as part of SFE's ongoing f bw  study commission. 

e Local HOA switches shcdd be instailed on all equipment items that must 
be manually controlled at times, e.g. inlet pumps, inlet screens, rotary drum 
screens etc. 

o I It i s  recommended tzlar the effectiveness of the biofilter in treating odours 
';';generated in the headworks and sludge handling areas be rested during the 

, summermonths; 

It is recornmended that the design aad construction ofthe main process, the 
b€ower/controI aad the headworks building be reviewed and certified by a 

qualified S~TUCW engineer to ensure that they codom to all applicable 
codes and standards; 

* It i s  recommended that the design and installation of the electrical system 
be reviewed aad certified by a qualified electrical engineer; and 

It isrecommended that all deficie~cies noted by the plat operators, C3HLzM 
G&S, and Reid Cro&er be resoIved prior to Find Completion. 

e 
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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 fi-om 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 comhuction 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. 

1 ;I 
I:: 

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. 

I 
t-.. .̂ 1 

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:\TEMP\Lit-Release(ill Murray)-Sb1.Doc Nov 28,2000 3:44 PM/I 



.f-) 
Y 

I 
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 from 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. 

8 
J 
P '  

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. 

I 
1 

IT IS FURTHER UNDERSTOOD AND AGREED that the Releasor is under no legal 

disability, and has read this Release and fully 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. 

I 
1 

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. 

'I 

IN WITNESS WHEREOF, the Releasor has hereunto set its hand and seal this 
&?#I4 ' in the Province of British Columbia. 

1 
1 

1 
1 

The Corporate Seal of Powell River was 

c/s 

1 Clerk: 
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SECTION 1.0 
EXECUTIVE SUMMARY 

L 
I 

a 

1.1 INTRODUCTION 

This report has been prepared to provide a comprehensive assessment of the existing operational 
status and physical condition the City of Iqaluit’s newly constructed Sewer Treatment Plant. This 
report also includes appropriate recommendations to bring the idle plant online taking into 
consideration a number of critical economic, environmental, engineering design and construction 
issues that can be associated with the overall plant development and operation. 

Specific elements of the report include: 

A written evaluation of the overall physical condition of the existing STP with a focus on 
building code deficiencies, the layout and performance of electrical and mechanical equipment 
according to established desigdperformance requirements, and various deficiencies that can be 
associated with the overall integrity of the plant’s architectural and structural design. 

An accounting of all electrical, instrumentation, mechanical, structural, and architectural 
equipment or features found within the existing plant versus equipment and features shown on 
the facility design documents. 

Presentation of recommendations to replace, or modify, electrical, instrumentation, mechanical, 
and structural elements of the existing facility expected to create severe operational problems 
during the plant’s commissioning and operation over an extended period of time. These 
problems are generally associated with plant hydraulic capacity; limited process efficiency; 
overall durability against extreme cold weather conditions and a corrosive plant environment; 
ability of plant personnel to operate and maintain a complex and highly automated facility in a 
safe, efficient, and practical manner; and various considerations applied to plant operational 
costs. 

~~ 

An evaluation of the general quality of all design and vender installation documents against 
accepted standards for good engineering practice as applied to the overall wastewater treatment 
industry. 

An evaluation of the plant’s overall capability to meet minimal treatment expectations including 
recommendations to implement optional schemes to increase the existing plant’s hydraulic and 
process capacity. 

The presentation of costs to complete the existing plant’s construction in accordance with 
existing building codes, operational expectations, and hlfillment of contractual treatment 
requirements. 

The presentation of costs to modify, or expand, existing plant facilities and equipment necessary 
to implement less complex (and more stable) process options. These options are developed with 
the goal of providing for an immediate increase in plant hydraulic and treatment capacity, while 
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at the same time, reducing additional plant construction and extended operation and maintenance 
costs to the lowest amount possible. 

1.2 BACKGOUND 

The consulting firm of Hill, Murray & Associates (HMA) was selected by the City of Iqaluit in 
mid 1998 to complete all design documents and manage the construction of the City’s existing 
STP. HMA completed the plant’s design and began the construction phase 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 
discovered during an inspection of ongoing plant construction, it was noted that the contractor’s 
use of a concrete-wall forming technique, or methodology, (described as Octaform) resulted in 
significant honeycombing of placed concrete and the misalignment of structural steel. To 
effectively deal with the problem, the City suspended all construction activities and solicited the 
services of CH2M Gore & Storrie Limited (CGSL) to complete the necessary structural 
investigations and make recommendations as appropriate. In accordance with the stated 
directive, CGSL recommended that shotcrete be applied to all honey-combed wall sections. 

Although the shotcrete recommendation was completed per CGSL’s specifications, all 
construction on the treatment plant has stopped with the initial contractor and design engineer 
effectively abandoned the project. During the inspection of the concrete walls, the City became 
aware of other, and more significant, problems with the plant’s overall design and construction. 
These are addressed in this report including various discussiurts aimed at providing 
recommendations and related costs to bring the existing plant into service within a reasonable 
period of time. 

1.3 SCOPE OF STUDY 

The recommendations and costs presented herein reflect improvements and modifications to the 
existing plant in full conformance with appropriate construction and building codes. The 
indicated improvements and modifications are also recommended to provide for the most 
feasible treatment of the City’s domestic sanitary sewage in full conformance with established, 
and mutually acknowledged, effluent discharge standards. 

During January of 2002 the existing treatment plant was inspected by a team of process, 
mechanical, electrical, and structural engineers employed by Earth Tech (Canada) Inc. The 
inspection included a complete audit of all existing mechanical equipment, electrical distribution 
equipment and control systems, process and facility support piping, overall building 
superstructure, miscellaneous process systems and equipment, and the overall plant layout to 
assess issues relating to the long term operation and maintenance of the entire facility. 

Earth Tech’s on-site inspection generally confirms that the existing plant is inoperable with a 
number of safety issues that need to be resolved before any attempt is made to finish the plant’s 
construction in accordance with HMA’s initial design. The existing plant is roughly 60 to 70 
percent complete in terms of remaining effort and costs to make design and construction changes 
necessary to meet minimal building code standards and acceptable levels of engineering practice. 
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The original design and actual facility construction was evaluated against various building codes 
and design standards normally applied to the design, construction, and operation of wastewater 
treatment facilities. These codes and standards include the Canadian Electrical Code (CEC), 
National Building Code- 1995 (NBC), National Fire Protection Association Standard for Fire 
Protection within Wastewater Treatment and Collection Facilities-1 995 Edition (NFPA 820), 
American Concrete Institute Standard for Hydraulic Structures (ACI 350), WBC Industrial 
Health and Safety 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 are nearly 100 percent complete and in 
general conformance with the various building codes cited above. Remaining structural and 
architectural issues include: 

The floor of the electrical room was constructed with shallow (38 mm as opposed to the 
specified 75 mm) rib decking resulting in excessive sagging of the finished deck. The obvious 
aesthetic problem notwithstanding, the sagging deck is structurally sound but will create 
localized drainage-problems during extended plant operations. 

Questionable fire rating of the building’s roof, exterior walls, and various doors separating more 
fire and ~ explosion ~~ prone areas of the plant. 

Consideration should be given to constructing more substantial walls to better confine or manage 
potential fires and explosions within the influent screening and anoxic mixing areas of the 
overall plant. 

Miscellaneous improvements include better plant ventilation effectively reducing corrosion 
potential for all galvanized structural steel found inside the existing building, replace damaged 
insulation and backfill around concrete footings were necessary, and provide for the installation 
of all bracing shown for attachment to existing roof purlin flanges according to the original 
building design. 

The floor of all reinforced concrete process tanks should be refinished and sloped to provide for 
better drainage during inspection and maintenance. 

The existing plant’s substantial, and most critical, code violations and engineering problems are 
primarily associated with the specifying, construction, installation, and projected operation of 
mechanical and electrical systems. Most of the code and engineering issues involve the 
installation and operation of electrical equipment in high hazard (fire and explosion) rated areas 
of the plant and the general lack of capacity and effectiveness for the HVAC system. Specific 
issues include: 

Limited capacity with the existing electrical power distribution system (estimated full load 
demand at 386 amps with the existing system rated at 400 amps). 
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Standby generator rated at slightly more than half of the stated plant full load capacity and will 
require the implementation of a power load control scheme to effectively come online during a 
plant-wide power outage. Additional issues include: the generator is expected to operate without 
a battery charger, the generator room has poor ventilation allowing for the outside migration of 
combustion air, the actual generator performance is unknown because the overall unit has never 
been tested to full load. 

Numerous inconsistencies between electrical design schematics (HMA’s design and major 
vendor wiring diagrams) and the actual installation and wiring of motor control centres (MCCs), 
related switch gear, miscellaneous control panels, plant lighting, HVAC controls, etc. 

Most of the electrical motors and related switchgear are not rated for duty within high hazard 
areas of the plant and have been installed in violation of the CEC. 

Fire alarms not found in critical plant locations subject to the ignition of combustible air from 
volatilized of combustible influent contaminants. 

No electrical utility meter found within the existing plant. 

The existing PLC system is incomplete due to a missing second processor module and access to 
documentation stating the function and purpose of the overall system. 

Switch gear and attaching power cables are place on a recessed pad within the lower plant 
electrical and blower room creating an operational hazard in the event adjacent floor drains fail 
to adequately remove drainage fiom surrounding and upper floors of the plant. 

Electrical power and control cables should be separated from instrumentation, control and 
monitoring cabledwires. 

It appears that the plant was designed to be highly automated which may result in a number of 
operational problems given the plant’s remote location and accessibility to personnel with the 
training and technical skills to deal with periodic malfunctions and/or adjustments to the 
overriding control system software, processor modules, logic and control panels, process 
monitoring sensors, etc. 

The overall arrangement, or layout, of plant piping and equipment has resulted in a number of 
situations where it would be extremely difficult, if not impossible, for City personnel to operate 
and maintain the plant’s electrical and mechanical equipment. 
The project plans and specification provide little, or in some cases, no information regarding the 
performance, operation, and control of the process mechanical equipment and HVAC system. 
As a result, the performance and operational characteristics of the overall treatment process and 
support equipment cannot be assessed with any level of confidence. It is uncertain if the plant 
can be adequately heated during extended winter operations or provide for proper air circulation 
in areas of the plant subject to contaminated and combustible air flow. Additionally, the existing 
system has no redundant heating pumps creating the possibility of periodic plant shutdowns due 
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I to the lack of heated air circulation within the plant during freezing conditions winter weather 

conditions. 

Mechanical equipment shown on HMA’s design but not found in the existing plant includes an 
exhaust fan and hood at the auger screening room, miscellaneous outside air intake louver and 
hoods, blower and ventilation room controls, heating pipe insulation, a domestic water storage 
tank, and an operational boiler heating circulator. 

An adequate fire and air seal needs to be constructed to enclose the existing coarse screening 
room from the remainder of the plant. The recommended enclosure would mitigate the potential 
for the spread of a major fire or explosion in adjacent plant areas. 

n 

The cost to implement the structural, architectural, mechanical, and electrical modifications cited 
above and as further documented in the remaining sections of this report is estimated at slightly 
over $820,000. An itemized breakdown of the stated construction cost is given in Section 3.7 of 
the report. 

In the event the City of Iqaluit elects to finish the construction of the existing STP according to 
HMA’s existing design, the completed plant will be faced with immediate capacity and process 
issues regarding future growth and related increase in domestic sewage flows. The most recent 
population count in 1996 put the City’s population base at 4,220. Considering an estimated 
growth ~ - rate of 3.4 percent and an average per capita indoor water demand at 400 lpcd, the 
current average day domestic wastewater -flow rate can be determined at 2,100 M3/day for an 
estimated 2002 population base of 5,200. By com aring the current estimated wastewater flow 
rate with the stated plant capacity of 1,800 M /day, it becomes apparent that the newly 
constructed plant will be unable to accommodate immediate average day flow rates or future 
increases in wastewater flow without significant bypass events to the existing sea outfall. This 
type of plant operation will result in repeated violations to the established water quality 
agreement with the Nunavut Water Board. 

1.5 RECOMMENDATIONS 

To address the expected plant capacity problem, the City can pursue a number of options to 
increase the current plant’s hydraulic capacity while, at the same time, making the plant less 
complex to operate by modifying the current process scheme. Viable options to increase plant 
capacity and improve on the design process scheme may include a conversion to primary 
treatment only, conventional activated sludge process with secondary clarification, non- 
conventional activated sludge process with limited filtration, or a conversion to a sequence batch m L A  reactor scheme. 

I 
I 
I 
I 
I 

I 

I: 

After an evaluation of effluent quality standards, long range economic impacts, and general 
issues concerning process reliability and complexity of plant operations, the conventional 
activated sludge process appears to be the best option to implement at the Iqaluit STP. 

Primary treatment is the least expensive option to pursue in terms of initial construction costs 
and long range operation and maintenance costs. However, the resulting effluent quality would 
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Section 1 .O Introduction I 
only be marginally improved over the existing lagoon system. As a result, the Nunavut Water 
Quality Board would have to relax their established effluent standards for the plant’s sea outfall. 

A non-conventional activated sludge plant would require the use of filtration media in lieu of 
conventional secondary clarifiers for sludge removal. Although the non-conventional activated 
sludge option would be easier (in terms of time to make necessary plant modifications) to 
implement, the overall process requires slightly more labour and related operational costs as 
compared with a conventional activated sludge plant. The additional costs can be associated with 
the ongoing, or day-to-day, operation and maintenance of the filtration media equipment andor 
system. 

A sequencing batch reactor process is a viable option to expand the hydraulic capacity of the 
existing plant to whatever level is dictated by appropriate population growth projections. 
However, operation of a batch reactor plant requires continuous monitoring of a number of 
parameters effecting effluent quality. The monitored data and information is further used to 
make repeated changes, or modifications, to the ongoing process or operation of the plant’s 
bioreactors. The operation of the 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 operation. A facility operator with the level of training to manage 
the daily operations of a sequencing batch reactor plant may be difficult for the City to employ 
over an extended period of time. In the event the City cannot employ a skilled plant operator, it 
w_ould be very difficult, if not impossible, for untrained staff to operate the plant with any level 
of efficiency in terms of consistently producing acceptable emuent water quality. 

The conversion to a conventional activated sludge plant is recommended at Iqaluit primarily 
because of its relative simplicity of operation and proven process reliability. The conversion will 
require the installation of aerators within the existing anoxic basins and the construction of new 
secondary clarifiers outside the existing plant building. As stated, 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 is less demanding given that filters and/or 
media are not required for sludge removal. 

Implementation of the full secondary treatment options presented above are expected to have a 
range in construction costs fiom $4.01 to $ 8.61 million depending on the final plant hydraulic 
capacity and level of treatment. In consideration that the City has expressed an interest in 
bringing the existing plant online over an extended period of time, a recommendation will be 
made to pursue a phased completion of the existing treatment facility base on a number of 
assumptions regarding projected population growth and per capita indoor water use. 
When completed according to the original design, the existing plant process scheme is said to 
allow for an average day hydraulic capacity of 1.8 MVd and produce effluent meeting water 
quality standards established by the Nunavut Water Board of 10.0 mg/l BOD5 and 10.0 mg/l 
TSS. ETC’s assessment of the existing facility indicates that the existing bioreactors can be 
converted to aeration basins with air distribution piping and aeration equipment typically used in 

L _  a conventional secondary activated sludge plant. However, the average day hydraulic capacity 
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The slight reduction in capacity is due to a limited Sludge Retention Time (SRT) in the 
converted aeration basins. Once the existing bioreactors are converted to aeration basins, 
secondary clarifiers can be constructed outside the existing plant to complete the overall plant 
conversion to conventional full secondary treatment. Although the conversion will provide the 
City with a stable secondary treatment facility, the hydraulic capacity will only accommodate an 
estimated population base of 4,000 full time residences; which is substantially less than the 
current estimated population base of 5,100 full time residences. 

The estimate of serviceable population is based on the assumption of 400 litres per capita per day 
of indoor culinary water use. This level of domestic water demand was evaluated as a reasonable 
planning number from the City’s recent master plan of the water treatment. The master plan was 
completed by ETC during March of 2002. 

To provide wastewater treatment capability for the City’s current population base and allow for 
some level of future growth, it is recommended that the City pursue a phased expansion of the 
existing treatment plant. Phase 1 would include the conversion of the existing bioreactors to 
aeration basins as described above. The conversion would be done in conjunction with all other 
modifications to bring the entire plant up to code in terms of the structural, mechanical, 
electrical, and instrumentation deficiencies stated in this report. The estimated cost to complete 
Phase 1 is $1.01 million including the installation of a small centrihge to facilitate the land 
disposal of secondary sludge per recommendations made in the attached report (reference 
Section 3.7). ~ 

~ 

Phase 2 would include the design and construction of a 12.0 metre secondary clarifier to match 
the hydraulic capacity of the aeration basins completed in Phase 1. The completion of the 
secondary clarifiers will provide for a fully functional (all basic treatment elements in place) 
secondary treatment plant capable of treating 1.6 MVd of average daily influent flow with a peak 
day flow factor of between 2.0 and 3.0. The cost of the clarifier is estimated at $3.0 million 
including removable covers to eliminate freezing during the winter months of operation. 

Phase 3 would include the design and construction of additional aeration basins with the 
hydraulic capacity of the converted bioreactors completed in Phase 1. The cost of the additional 
aeration basins is estimated at $1.60 million. 

Phase 4 would include the design and construction of the final 12.0 metre secondary clarifier 
resulting in a final plant average day flow capacity of 3.2 MVd. The stated capacity would 
service an estimated 8,000 residences before more expansion is warranted. By making a number 
of simplifying assumptions it can be shown that the Phase 4 plant would provide adequate 
wastewater treatment at Iqaluit until the planning year of 2013. These assumptions include a 
current (2002) population base of 5,100 residences, a projected population growth rate of 3.7 
percent per year, an average per capita indoor water demand of 400 Ipcd, all construction for 
Phase 1 completed by the end of 2003 with each subsequent Phase completed in a 12.0 month 
period of time ending in 2006. 

The recommended 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 acceptable discount 
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SECTION 2.0 
DOCUMENT REVIEW 

2.1 DESIGN/PERFORMANCE 

2.1.1 Civil 

The civil engineering aspects of a treatment plant'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 maintenance buildings. The civil engineering 
design also includes potable water service to the overall plant site 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- 
site audit and inspection indicates that the area immediately surrounding the plant has not been 
paved. The area has been improved to some extent by the placement of gravel typical of most 
sites in Iq&&, to accommodate periodic parking for City maintenance personnel andor 
miscellaneous visitors to the plant. 

Potable water for the plant is provided by truck service. The gravity sanitary sewer enters the lift 
station adjacent to the treatment plant building. Drawing D-0199-GO02 is a site plan that 
indicates a general alignment (in plan) for both an existing 300 mm sewer and a proposed 300 
mm sewer outfall. The drawing shows a general sewer alignment that is not tied to any existing 
horizontal survey control. As a result, it would be difficult, perhaps impossible, to locate 
existing sewer lines without probing (temporary trench excavations across an assumed pipe 
alignment). 

2.1.2 StructuraYArchitectural 

The design drawings for the building (excluding electrical and mechanical) are by and large 
complete and professionally prepared in CAD format. There are thirty-three (33) structural 
drawings and nine (9) architectural drawings, plus two (2) formwork drawings that show typical 
details for the somewhat contentious concrete wall forming (Octaform) system. 

Comments with respect to tank design and construction are included below only for 
completeness. A report prepared by CH2M Gore and Stome in April 2000 discusses this aspect 
of the project in detail. 

Structural Design 

In some cases, the level of structural detail is beyond what would normally be included in a 
tender package, probably because many of the details are for apparent shop use. For example, 
steel details include connection and weld details that are often left to the fabricator. It is 

F: . 
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recommended that the design files be obtained from the original designers for use in any kture 
renovation work. 

In general, structural design performance has been met, based on the fact that the drawings are 
well detailed and the structures are substantially complete (indicating that the contractor was able 
to build what was detailed). The specified 75 mm Q deck was substituted with a 38 mm deck, 
which created concrete floor deflections during the pour. However, this is not a design issue 
(discussed in Section 3.3 as a variance from contract documents). 

A detailed design check was not performed during this review; however, the structural member 
sizes seem to be appropriate for the expected vertical loads, and there appears to be significant 
redundancy in the lateral load carrying elements. 

Architectural Design 

Architectural design and details are also adequately treated, to a lesser extent than structural. 
However, this is normal for an industrial facility. In some cases, it is apparent that the 
architectural layout followed the process layout, because some of the usable space is 
compromised by problematic access routes. For example, the mezzanine above the 
offce/washroom is accessible only via cat ladder, due to the fact that any other type of stair 
would interfere with internal access on the upper floor. There may be a way to incorporate a 
spiral stair, which would at least allow a user to cany objects to the mezzanine level. 

Architectural design performance has been met with the drawings and details provided, and the 
code analysis discussed below. 

2.1.3 Process 

A number of documents have been both referenced and generated to design and construct the 
sewage treatment plant. The documents relating to the development of the treatment process are 
reviewed and assessed in this section of the report. 
Documents Reviewed 
The following documents have been reviewed for content and level of detail related to the 
process systems within the Iqaluit Sewage Treatment Plant. The abbreviated form of the 
document name is shown in (brackets). This document abbreviation is used throughout the 
subsequent text. 
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Document Abbreviated Prepared by 
Name 

RFQ -Requirements -January 21, 1998 IRFQ-1/21/98 City of Iqaluit 

Response to Request for Qualifications and 
Proposals for Sewage Treatment Option for 
the City of Iqaluit-March 18, I998 

Revised Proposal for a Fulb Integrated HMAP-6/12/98 Hill Murray and Associates 
Sewage Treatment Facility for the City of June 12, 1998 
Iqaluit-June 12, 1998 

HMAP-3/18/98 Hill Murray and Associates 
March 19,1998 

Design-Build Stipulated Price Contract for the 
City of Iqaluit Water Reclamation Facility-July 
22, 1999 

DBSPC-7/22/99 Hill Murray and Associates 
July 22,2999 

Project Process Drawings included in the 
Contract: Process Drawings MOOl - MOO4 
MOOl : Influent Tank Fabrication dwg. 
MOO2 and M003: Auger Tank Fabrication 
dwg. 
M004: Fournier Press Layout dwg. 

Hill Murray and Associates 

Fournier Industries Inc. 

Documents Not Included In The Contract But Reviewed During The Site Visit 

Construction Drawings: D-0199- MOO1 to D- 
0199- MOO3 and D-0199- MOlO to D-0199- 

Hill Murray and Associates 

M013 

Process and Instrumentation Drawings 
(P&IDs) and Installation Drawings: 

I 
Operation and Maintenance Literature 

Zenon Environmental Systems 
InC. 
Fournier Industries Inc. 
Sanitaire 

Zenon Environmental Systems 
Inc . 
Fournier Industries Inc. 

Iqaluit Request for Qualifications Requirements I 
L.2 

The original IRFQ-1/21/98 provides the outline of the basis for design for the sewage treatment 
plant. Key elements are the design flows and loads, as described in the following paragraph. 

The population in 1996 was 4,220 people. The twenty year projected population to the year 
2017 was 8,500 people. The IRFQ-1/21/98 stipulates that an average daily flow of 400 liter per 
capita per day (Lcd) should be used for the design. The 1996 average daily flow and the 
projected 20-year average daily flow are 1,688 m3/day and 3,400 m3/day, respectively. 

I Final Report Page 11 of 62 rev 12/17/2003 

g 
p 
L.. 



Section 2.0 Document Review 

I’ 

L 
I 
I L. 

The design parameters for the raw wastewater characteristics and design maximum average 
effluent concentration based on the future treatment requirements are presented in the following 
table: 

Parameter Raw Wastewater Max. Average Effluent 

Characteris tics Concentration 

Ave. Daily Flow, Design Year 20 17 3,400 m3/day N/A 

BODS 220 mglL 80 mg/L 

TSS 220 mgL 70 mg/L 

Feacal Coliform 9,000,000 FCU/100 mZ, 100,000 CFU/ 100 mL 

PH 
Oil and Grease 

6 to 9 

No visible sheen 

Hill Murray Proposal Submissions and Contract Documents 

Hill Murray submitted a Response to the Request for Qualifications and Proposals for the 
Sewage Treatment Options on March 19, 1998 and a revised proposal on June 12, 1998. A 
Design -Build Stipulated Price Contract for the City of Iqaluit Water Reclamation Facility was 
signed July 22, 1999 between the City of Iqaluit (the Owner) and Hill Murray. Design 
parameters identified by the Owner in Annex F of the Contract are presented in the following 
table along with effluent criteria stipulated by the Nunavut Water Board, as presented in 
Appendix I of the Contract. 

Raw Wastewater Hill Murray & 
Characteristics AWJC. Conc. Stipulated by Conc. Stipulated by 

Effluent Appendix F of the in Appendix I of the 
Concentration Conkact 

Max. Average Effluent Max. Average Effluent 

Parameter Appendix F Guaranteed City of Iqaluit in Nunavut Water Board 

Contract 
Design Flow (’) 1,800 m3/day 
(2) 

BODS I 500 mg/L I l O m g K  I lOmg/L  - < 30 
TSS I 500 mg/L I 1 0 m g K  I 10mg/L - < 35 m g / ~ ( ~ )  

Alkalinity 2 100 mg/L 

Temperature 2 10°C 

Feacal Coliform I 1,000 MPN/ I 1,00OCFU/ 100 mL I 10,000 CFU /lo0 
100 mL m ~ ( ~ )  
Complete 
nitrification of 
ammonia 

Notes: 
(1) The Contract documents indicate that the piping is sized for 2,500 m3/day 
(2) Appendix F requires that the treatment plant be expandable to 3,500 m3/day with the addition 
of tankage, equipment, and extension of the building. 
(3) Effluent criteria based on 150 - 600 lcd. 
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The design parameters have changed significantly compared to the original IRFQ-1/21/98. The 
raw wastewater characteristics are generally much higher than in the original IRFQ-1/2 1/98 
whereas the effluent criteria are much more stringent. In addition, the effluent design criteria 
stipulated by the Owner (Appendix F of the Contract Documents) are also more stringent than 
those stipulated by the Nunavut Water Board (Appendix I of the Contract Documents). Of 
significant note is the change in average daily design flow and design year, which has changed 
from 3,400 m3/day in 2017 to 1,800 m3/day in the construction year. Sizing and building the 
system to meet current average day flows means that consideration must be given to expanding 
the plant the day construction is finished as there is no room for growth. In addition, good 
engineering practice would dictate that wastewater treatment plants are designed to treat at least 
the current peak hour flows. Good engineering practice is further discussed in Section 3.5 of this 
report. 

Hill Murray’s proposed process train to meet effluent criteria included the following equipment 
and tanks: 

Two channels with screens and inclined augers and an influent by-pass channel. 

Two ano-xic tanks, including one mixer per tank, in which influent screened wastewater is 
mixed with return activated sludge. 
Two aeration tanks in which a suspended growth activated sludge system are followed by the 
ZENON ultra filtration membrane system, to be located at the downstream end of the 
aeration tanks. The membrane is a vacuum driven system whereby the wastewater is drawn 
through the surface of the membrane that rejects the insoluble material. 

Filtered wastewater is then discharged to the bay. 

The insoluble material, or sludge which includes bacteria, is collected at the end of the 
aeration tank in a sump and returned to the start of the process (return activated sludge) to 
mix with the incoming screened sewage in the anoxic tanks. 

A portion of the return activated sludge is wasted on a daily basis to maintain the biomass 
concentration in the aeration tanks at the desired level. The waste activated sludge (WAS) is 
dewatered in a rotary press to reduce the volume of sludge to be sent to disposal. Dewatering 
requires the addition of polymer for flocculation and wood pellets that provide structure to 
the dewatered sludge. 

Filter cake is disposed at the landfill which the filtrate is pumped to the start of the process 
train. 
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Process Description 

The proposed process is described in the following paragraphs. 

Wastewater flows enter the plant by immediately discharging to the influent tank located in the 
screening room. Wastewater then flows through one of two channels through coarse screens 
with more openings. Inclined screw augers remove debris from the face of the screens and 
convey it through a compaction zone to discharge into an underdrain. A by-pass channel is also 
provided. Screened influent discharges into one of two anoxic tanks located below the influent 
tank. Two mixers in each anoxic tank provide mixing to ensure that solids do not settle. Return 
activated sludge from the aeration tank is pumped to this tank and is mixed with screened 
wastewater. Hatches are provided for access into these tanks. The hatches extend along the 
length of the anoxic tanks, thus cradling both the screening room and the aeration room. A sump 
is provided below the hatches in the event that a submersible pump must be dropped into the 
tank to empty the tank. 

Mixed liquor flows from the anoxic tanks to the aerations tanks. Aeration grids are provided in 
each aeration tank. At the end of each tank, ZENON membranes cassettes are provided. 
Two membrane cassette cleaning tanks are provided. 
The pumping and piping system, including two backwashing tanks, are provided on the main ~ 

Boor of the building. The main floor also includes the elecbical room, the sludge dewatering 
room, the office and the washroom. 

The main floor sludge dewatering room includes the Fournier rotary press, the polymer addition 
system, and the wood chip bin used to introduce wood chips into the sludge dewatering process. 

The membrane cassette cleaning tanks extend to an intermediate floor. 

The blower room, the generator room, and the dewatered sludge collection room are situated at 
ground level. 

Hill Murray proposed to provided process equipment for 2000 m3/day, expandable on an as 
required basis in the March 19, 1998 Proposal. The design flow was decreased to 1668 m3/day 
in the revised proposal dated June 12,1998 and increased to 1800 m3/day in the contract 
documents. Hill Murray estimated that at a design flow rate of 1800 m3/day, 40 m3/day of 
sludge would be wasted daily from the secondary treatment system. This volume would be 
reduced using the filter press. According to Hill Murray, two to three man-hours would be 
required for sludge dewatering. It was also estimated that 16 tons of wood pellets would be 
required on an annual basis for the sludge dewatering process. 

Contract documents indicate that the piping is sized to handle a flow rate of 2500 m3/day 
whereas the tankage has been designed for a build out capacity of 3400 m3/day. 
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Plant Equipment Capacity 

A summary of major equipment size and rated capacity is presented in the following table. 

Description Size No of Rated Capacity Total Capacity 
Units 

20.8 V s  1,800 m3/day Plant 
Influent Pipe 
Influent Tank 
Bar Screen 

Screw Auger 

200 mm 

2.5 nun 
openings 

Anoxic Tank - Original size 198 m3 to 
277 m3 

Aeration Tank - Original dedicated 
aeration area and assuming RAS rate 
equals influent rate 
Aeration Blowers 20 kW 

Membrane System Cassettes 5 IO m2/cas 

Membrane System Blowers 40 kW 
Process Vacuum Pumps 

Vacuum Pumps for Priming *1 

Mixed Liquor Recycle Pumps 10 kW 

Citric Acid Metering Pumps '1 
Citric Acid Dip Tank Pump *I 

Backpulse Sodium Hypochlorite * 1 
Metering Pumps 
CIP Sodium Hypochlorite Metering *I 
Pumps 
Sodium Dip Tank Pump *I 

Air Compressor 

Fournier Press 

Flocculator 
Progressive Cavity Pump 

5.62 kW 

1.5 m2 
filtration 
surface 
100 1 
*I  

1 

2 

2 

2 

2 

3 

10 

3 
3 

2 

2 

1 
1 

2 

1 

1 

2 

1 

2,500 m3/day 
1,800 m3/day 
1.800 m3/day 

m 1,800 M3/day 

HRT: 2.4 to 3.2 hrs 

77 l/s each 

HRT: 3 to 4.2 hrs 

200 Us @48 @a 600 V s  @ 48 kPa 

<1.8 mVd avg. 3.6 
mVd peak 
536 Vs  @ 48 kPa 1,608 Vs 
14.4 Us @ 15.24 m 430.2 V s  
Hg Vacuum 
0.25 mVd @ 0.45 5.8 Vs 
m Hg Vacuum 
7.5 mlld each 170 Vs  

0.02 V s  @ 103 kPa 
3.4 V s  @ 7.62 m 

0.02 V s  
3.4 Vs 

5.4 l/hr @ 103 kPa 10.8 Uhr 

0.027 Vs @ 103 0.027 V s  
kPa 
3.4 V s  @ 7.62 m 3.4 V s  

1.7 mm3/min @ 11.24 cfin 
610 k Pa 

Expandable to 3 m2 

IO m3hr I .O m3hr 

* 1 Table Note: Data not readily attainable from construction drawings/specifications. 

Final Report Page 15 of 62 rev 12/17/2003 



Section 2.0 Document Review 

The process drawings that were provided in the Contract documents are limited to the fabrication 
drawings for the influent tank and auger tanks and layout drawings for the Fournier Press. The 
general plant layout is presented in the structural drawings. 

There is no information in the contract documents with respect to acceptable manufacturers for 
products, design standards, acceptable valve suppliers, piping material or the requirement to 
provide an operator friendly system. This information should have been, included to provide 
quality control. 

2.1.4 Mechanical 

The following documents have been reviewed for content and level of detail related to the 
mechanical systems within the Iqaluit Sewage Treatment Plant. This document abbreviation is 
used throughout the subsequent text. 

Document Prepared by 

3/18/98 Project Proposal 
Plant Mechanical Drawings M-1 F&Y Engineering 
through M-8 Concepts Ltd. 

Hill, Murray & Assoc. 

The desigdperformance of the facility’s mechanical HVAC and control systems are not 
specifically referenced in the HMAD-3/1 8/98 document. The document does however reference 
the level of plant automation and redundancy. 

The Proposal document does not present any further information on the design performance of 
the mechanical HVAC or control systems to be provided within the facility. 

Project “Issued for Construction” drawings have been provided as described in the Documents 
Reviewed section. The specification included on the drawings is incomplete in the controls 
section as no sequence of operation, setpoints or control components other than thermostats are 
indicated. Redundant secondary heating supply pumps have not been provided in the design, 
requiring a pump replacement in the event of failure. 

2.1.5 Electrical and ICA 

The following documents have been reviewed for content and level of detail related to the 
electrical systems within the Iqaluit Sewage Treatment Plant. The abbreviated form of the 
document name is shown in (brackets). This method of document abbreviation is used 
throughout the remainder of this report. 
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Abbreviated 
Document Name Prepared by 

Response to Request for Qualifications and 
Proposals for Sewage Treatment Option for the 
City of Iqaluit 

Revised Proposal for a Fully Integrated Sewage 
Treatment Facility for the City of Iqaluit 

Design-Build Stipulated Price Contract for the 
City of Iqaluit Water Reclamation Facility 

Project Electrical Drawings in 3 Portions: 

1. Plant Electrical Drawings EO0 1 
through E008 

2. Plant Control Systems Drawings 
D-0 199-EO30 though D-0 199-E060 

3.  Dewatering System Power and 
Controls Drawings D-0199-E070 
through D0199-EO82 

Operation and Maintenance Literature 

HMAD-3/18/98 Hill Murray and Associates 
March 18, 1998 

HMAD-6/12/98 Hill Murray and Associates 
June 12,1998 

DBSPC-7/22/99 Hill Murray and Associates 
July 22, 1999 

Hill Murray and Associates 

Zenon Environmental Systems 
b e .  

Foumier Industries Inc. 

Zenon Environmental Systems 
InC. 
Fournier Industries Inc. 

ProAqua Engineering 
Canadian Wastewater Corp. 

Electrical and ICA DesigdPerformance 

The desigdperformance of the facility’s electrical and control systems are not specifically 
referenced in any of the documents referenced in the Table. However the DBSPC-7/22/99 does 
however reference two key points for further review in this report: First, the level of plant 
automation and the method of providing this automation. 

The Proposal document does not present any fuaher information on the design performance of 
the electrical or control systems to be provided within the facility. Electrical and controls 
desigdperformance criteria are referenced in Annex A and Annex E of the Contract. 
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Annex A outlines the project scope of work. Items listed that would be considered electrical or 
controls work are as follows: 

Lighting 

0 Diesel generator 

0 

0 

0 

Lift station 

Control panel 

0 

All electrical wiring and testing 

All instrument wiring and testing 

All PLC software and testing 

Electrical service for the treatment plant 

Transformers, switchgear for primary power service 

Back-up power from plant system 

Electrical service for lift station 

A key item not listed in AnnexA is the provision of a motor control centre (MCC) and the 
related connections and testing of all process and mechanical equipment. 
Annex E contains an operation and maintenance cost summary and a letter from the Canadian 
Wastewater Corporation outlining the operation and maintenance services that they could 
provide. A large portion of the letter is dedicated to the capabilities and functions of the SMART 
computerized process monitoring and 0 & M data logging system. 

Site investigation revealed that the project was being constructed to include the field 
infrastructure to support the SMART system. 
Project drawings have been provided in three packages as described in the Documents Reviewed 
section. Packages provided by Zenon and Fournier detail only the configuration of equipment 
provided by these vendors. The package provided by Hill Murray shows the overall electrical 
scheme for the facility. There are no drawings indicating the necessary controls scheme for the 
facility such as overall instrument wiring diagrams, block schematics, instrument loop drawings, 
or an instrument index. 

Drawings for the Fournier package are complete and comprehensive. The package includes: 

Block system layout drawing. 

Analog wiring diagrams. 

Control panel layouts for each panel complete with components lists. 

Discrete wiring diagrams complete with terminal block wiring numbers. 
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Motor drive wiring diagrams complete with terminal block wiring numbers. 

Current to pressure (UP) transducer layout diagram. 

Drawings for the Zenon package detail include: 

Layout of the Zenon PLC cabinet. 

All PLC input and output wiring within the PLC cablliet (with connection to -Ad devices to 
be “by others”). 

Two pages of single line diagrams. 

PLC input/output wiring diagrams are set up to show the wiring for each PLC module mounted 
within the PLC rack. Each drawing details I/O addresses and wiring numbers within the PLC 
cabinet and provides blank spaces for the contractor who provides the field wiring to record the 
field wiring identification numbers. Field wiring is also shown to be terminated in field junction 
boxes, but there are no drawings that indicate the locations of these field junction boxes. Review 
of the PLC drawings and the plant Piping and Instrument Diagrams (P&ID’s) reveal a number of 
discrepmcies, such as differences in instrument identification tag numbers and a number of 
instruments appearing on the P&lD but not in the YO scheme. 

Single line diagrams included in the overall electrical design show the MCC line-up for the 
process motors that are part of the Zenon process equipment. MCC single line information is also 
included in the Hill Murray single line drawing, with a number of additional motors shown on 
the Hill Murray drawing. The Zenon single line 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 configuration of the MCC to be “Zenon’s 
standard’’ and a number of features to be included in the MCC. The project documentation 
includes no definitions of “Zenon’s standard‘’ MCC configuration and no other MCC 
specification information. 

The Hill Murray drawings package includes drawings EOOl through E008. 

Drawing EOOl ELECTRICAL NOTES & CODE LOAD. This drawing shows 16 points of 
project specification information. In our review of the project documentation as defined in 
section 2.1.5 of the report, this is the only electrical specification information that appears in 
the project documents. A number of items in this specification information are of concern to 
the project desigdperformance. Use of non metallic sheathed cable is allowed under 
specification point 7 c) but can not be used for applications greater than 300 volts, or in 
hazardous locations unless it is installed in threaded metal conduit. The aforementioned CEC 
requirements render the product useless for this facility. Item 9 indicates bonding and 
grounding to be as required by code. The project documentation does not indicate how to 
achieve the required bonding and grounding for the facility. Item 10, a) indicates the mains 
service interrupting capacity (fault current) 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. Specification notes 13 and 14 describe the installation of underground ducts 
for the NWT Power Corp. service, and the Northwest Tel. Service. Project documentation 
provides no fiu-ther information regarding routing of the location of service connection 
points. This drawing also includes a load calculation, which is used to determine the size of 
the electrical service to the facility. This calculation indicates a full load operating current for 
the facility of 386 Amps, and subsequently specifies a 400 Amp service to the facility. This 
leaves an excess design capacity for this service of 3.5% or 12 Amps. With the service entry 
equipment installed as specified, the facility will not have any available capacity in the 
electrical distribution system to allow for expansion. Should the Just - In -Time 
infrastructure approach, as outlined in Hill Murray’s documentation, result in any expansion 
that requires electrical power, the facility’s electrical service will immediately require 
upgrade. 

Drawing E002 ELECTRICAL POWER. This drawing shows the facility’s single line power 
distribution diagram. .The intended design of the facility is shown with the incoming 
electrical service routed through a 400A 100% rated breaker, a 400A transfer switch, to a 
main distribution panel with three major branches of power distribution. The three major 
branches are: to the MCC, to the Fournier Press and building ventilation, and the 120/208 
VoIt distribution panel. The configuration of the Single Line Diagram presents several 
performance issues. These items will be discussed in sequence, from the incoming service 
connection to the point of use. 

~ 

The incoming service equipment is not fitted with any provision for metering. 

0 The transfer switch is shown with a power loss sensor to the PLC. PLC drawings do 
not indicate an input from the power loss detection device. 

The incoming service is shown with a “HM&A” power meter with an output to the 
PLC. PLC drawings do not indicate an input from the power meter. 

Interrupting capacities and buss fault current ratings for the main breaker, transfer 
switch, the main distribution panel, or any of the other distribution equipment is not 
indicated. 

The MCC overcurrent protective devices for 3 membrane blowers, 3 lift station 
pumps, 2 anoxic mixers, and 2 air extraction pumps are undersized. 

0 Motor feed conductors for the 3 lift station pumps are undersized. 

0 Motor disconnects for 3 membrane blowers and 3 process blowers are undersized and 
the sizing shown is inconsistent with the drawing note to provide hp rated equipment 
isolation disconnect switches. 
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The single line diagram indicates a 100 Amp breaker to feed the Fournier press 
equipment and the building ventilation system via a splitter. Conductor sizing is not 
indicated for the feed to the building ventilation system. 

The drawing indicates the feed to the Fournier 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 other project drawing or document. 

The 120/208 panel ‘A’ is fed from a 45 kVA transformer. From this panel a sub-panel 
‘B’ is fed with a 100 Amp breaker. The drawing indicates the feed to panel ‘B’ to be 
controlled by a Hand-Off-Auto selectable contactor. The contactor wiring, and the 
required control scheme are not indicated on any other project drawing or document. 

A number of the circuit breakers in panels ‘A’ and ‘B’ are not sized on the drawing. 

0 8 
r * 

0 

An issue of general concern with the entire drawing is that the load management 
scheme for the emergency generator is not clearly defined. The generator is capable 
of providing approximately 250 Amps, and the load control scheme to limit the 
equipment operated under emergency power conditions is not indicated on the 
drawing or elsewhere in the project documentation. A load management scheme &at 
shuts down one half of-& building load would be required to prevent the generator 
from shutting down due to an overload condition. 

Drawings E003 and E004 FIRST FLOOR LIGHTING PLAN, and SECOND FLOOR 
LIGHTING PLAN. Both plans indicate lighting layout, conduit routing and luminaire 
switching provisions. 

The circuiting (panel & circuit number) of the luminaries is not indicated on the 
lighting plans. 

The Symbols legend indicates five different luminaire types, only three of which are 
specified in the fixture schedule shown on drawing EO0 1. 

The incandescent light and the Class I Zone II fixtures have no specification in the 
project documentation. 

I ‘I t 

The Class I Zone I1 Luminaire symbol is shown on the drawings in spaces that also 
contain non-rated luminaries. Class I Zone I1 areas should only be fitted with 
equipment suitable for use in such atmospheres. This reference to lighting fixtures is 
the only reference in the reviewed documents to indicate a requirement for any 
portion of the 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. 

The lighting drawings also are used to show the receptacle and telephone locations, as 
well as the provision of power for the generator battery charger and block-heater. The 
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circuiting (panel & circuit number) of the receptacles and support equipment is not 
indicated on the lighting plans. 

Drawings E005 and E006 FIRST FLOOR EQUIPMENT - ELECTRICAL,, and SECOND 
FLOOR EQUIPMENT - ELECTRICAL. Both of these drawings show the locations of 
process equipment and control devices. While the two plans show the locations of devices, 
the corresponding wiring, conduit, and power feed (from a 120/208V circuit or the MCC) 
requirements are not indicated on the drawings. Some devices such as valve actuators may be 
pneumatically operated and require only low voltage control signals, however this is not 
clearly indicated on the drawings. 

The number, type and location of control devices shown are inconsistent with those 
shown on the process drawings provided by Zenon. 

The first floor drawing does not indicate power to mechanical louvers, required to 
regulate the heat generated within the room. When the generator is running. This 
control is essential for the unit to operate. 

The first floor drawing shows the electrical disconnects for the anoxic mixers to be 
located on this level of the building. These-disconnects should be shown on the level 
2 drawing, in an accessible, dry location. 

~ 

The Second floor drawing shows the layout of the electrical room. This 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 (Current Transformers). This would 
indicate that provisions were to be included for utility metering. Second, the 
transformer to feed the 120/208 volt panels is shown to be sized as 75kVA (45kVA 
sizing is shown on the single line). 

The Electrical room layout does not show the location of the splitter indicated on the 
single line diagram. 

The two contactors, indicated on the single line diagram, are shown located in the 
electrical room. Notes describe their function that are inconsistent with the fbnctions 
shown on the single line diagram. One of these contactors is indicated as remote 
lighting relay. The relay wiring, control scheme, or the lights to be controlled are not 
indicated on any other project drawing or document. 

The fimction of the relays is further confused by the symbol shown in the legend as a 
Lighting Relay (PLC Controlled). The PLC control schemes for these relays is not 
outlined on any other project drawing or document. 
The second floor drawing shows gas detection, as well as audible and visual alarm 
indicators. The type of detected gas is not indicated nor is the configuration of the 
alarm circuit. (How is the alarm acknowledged, silenced or reset?) 
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0 The second floor drawings also indicate the installation of motor disconnects for the 3 
process pumps in the pumping area to be located on the tank wall behind the process 
piping and related equipment. This location places the disconnects out of practical 
reach for either service or operational use. 

0 Drawings E007 and E008 FIRST FLOOR ELECTRICAL SLAB AND WALL 
PENETRATION, and SECOND FLOOR ELECTRICAL PENETRATIONS. These two 
drawings indicate locations and sizes of conduits to penetrate the first and second floor slabs 
and the wall penetrations for both interior and exterior wall mounted electrical equipment. 

The first floor drawing indicates three conduits to penetrate the floor and be routed to 
the lift station. The drawing does not indicate the number or type of conductors to be 
installed or the intended purpose of the 3 conduits. 

The drawing shows two first floor penetrations for grounding conductors, a conductor 
size and a length. The project documents provide no further information on the 
installation of the main electrical service ground or the grounding of the Emergency 
Generator. 

The operations and maintenance literature has been provided by Fournier, Pro Aqua Engineering, 
a d  ZWXXI. Documents provided by Fotlmier (Dewatering Equipmcnt), and Pro Aqua 
Engineering (Trash Augers) are complete and relevant to the equipment provided for the facility. 
These manuals are consistent with those we routinely approve at the close of a project of this 
type. The manual information provided by Zenon is incomplete and in some cases, provides 
incorrect information. Some examples are: 

0 the PLC control system documentation includes a user manual for two of the module 
types, but only a data sheet or information sheet for the balance of the modules. 

The MCC docwhentation includes information on only one half of the entire MCC 
line up. The sizing information for the MCC components related to the Lift Station 
pumps is incorrect as the motors are of a larger size than noted. The O&M 
documentation does not include any information on the main distribution panel board, 
the transfer switch, or the emergency generator. 

2.2 REGULATORYKODE 

2.2.1 StructuraYArchitectural 

The design drawings were prepared in 1999 and therefore the applicable code is NBC 1995 with 
respect to general building requirements. Design parameters for anoxic and aerobic tanks for the 
wastewater process, as well as some of the ancillary building requirements are also covered in 
part by NFPA 820. 

It is usual for a desighuild project to include specifications with the drawing package, and this 
method was used here. In this case, the design codes in effect are noted on the first structural 
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sheet (Specifications - SOOl) for structural requirements and again on the first architectural sheet 
(Code Check / Notes - AOOI). 

As discussed in process below, Table 3 of NFPA 820 identifies the Trash Augers room as 
potentially requiring Class I Zone 11 classification (Class I Zone I1 if 12 air changes are 
provided). As this area may be considered to be a ‘Critical Unit Processes’ (6-3.3.2), it would 
require a 3-hr fire rating. This rating would apply to not only the partition walls separating this 
area from the rest of the plant, but also the roof structure. At present, the roof structure is not 
rated, being exposed steel, and the walls are constructed using prefabricated panels on 
galvanized. steel studs. Although good from the point of view of cleaning, to our knowledge, 
these panels have no tested fire rating. In addition, the door is of the sliding barn-type, also 
without rating or air seal. 

In the worst case, flammable gases would collect, ignite and blow out the partition walls and 
possibly the roof if the explosion were substantially powerful. Because the roof structure is 
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 remainder of 
the building, it would be prudent to provide ventilation as well as gas detection. These 
requirements are discussed fiarther in Mechanical Section. The combustible construction 
materials in this room are minor and fire protection to 3 hours is attainable only with a DO mm 
block wall either filled with concrete/perlite or covered with fire rated drywall. In addition, 
improving the roof structure rating to 3 hours will entail considerable cost. The definition of 
what constitutes a Critical, Essential or Other Unit Processes is debatable and when it is 
considered that an explosion will not be prevented by a 3-hr fire rating, some compromise would 
be appropriate here. If the danger of an explosion occurring in the area above the anoxic tanks is 
eliminated, the concrete floor slab could be argued as a form of protection from an explosion in 
the head space above the tank. For this reason, we recommend that the areas of checker plate 
covering the anoxic tank outside of the Trash Auger room be removed and replaced with 
concrete so as to confine a head 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 
blowing out in the event of gas ignition. 

- ~ 

In Process Section it is proposed that an opening through the north wall (concrete) of the Trash 
Auger room be provided, allowing collected trash to be dumped directly into a bin rather than 
wheeling it through the plant. Use of an awning swinging door may provide 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 NFPA 820, ACI 350 is normally used in the design of concrete 
wastewater tanks. The Cold Regions Utilities Monograph, although not mandatory, is often used 
a design guideline for Northern regions. As indicated in the CH2M Gore and Storrie report, it 
appears that ACI 350 was not used as a reference document. The designers may have considered 
the PVC octaform liner as sufficient reason to discard leakage concern, although any one of the 
many PVC webs may have provided a potential leak path through the wall, and particularly if the 
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surface of the PVC was contaminated. Normal PVC waterstop forces the water to follow a 
tortuous path to be effective. I 
NBC 1995 specifies loads for use and occupancy, wind, snow, rain and seismic loading to 
employ in the design. The second section in the first column on Drawing SO01 (CODE Loads) 
suggests that designs were prepared with the correct input data except for the seismic loading. 
Iqaluit is in a zone where Z, = 1 (acceleration - related) and Z, = 0 (velocity - related). There is 
no reference to these parameters on the drawings, however if the facility was designed under Part 
9 (small buildings), this is not unusual. It is however a slight omission because Part 9 specifically 
refers to Part 4 when wood framing is not being used. 

;I ' 

Architectural Codes 

Requirements for exiting, numbers of doors, fne separations, etc. normally fall under this 
category. In addition, the exterior building envelope would normally be considered an 
architectural design requirement. The mandatory requirements of the Model Energy Code require 
an R value of 15.3 (2.7) or 21.6 (3.8) for oil and electric heat respectively, for walls and roofs. 
The assembly is specified to be R20 and R28 for these two components, and with the few 
number of windows and doors, this would be close to the required effective R values since the 
insulation is a wrap system (rigid). 

Given that large volumes of water enter this plant continuously basis, building envelope 
insulation becomes less of a concern, except for the aspect of durability. The exterior walls are 
very durable (rigid insulation on PVC on concrete, with the odd void). The use of 30R rigid 
insulation on the roof is appropriate, particularly with the use of a potentially less than perfect 
vapour barrier (6 mil polyethylene). 

The building area is under 600 m2. even if the tanks are included. Application of Section 2.1 of 
NBC indicates that the building would fall under Part 9 if designated F2 or F3 (intermediate or 
low hazard industrial respectively). This is a debatable point, because the presence of 
combustible gases might suggest that the building be rated as F1 (high 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 and construction will be in accordance with, or governed by, 
the Canada Building, Plumbing and Electrical codes, and the WCB Industrial Health and Safety 
Standards, in addition to the: 

GN Contribution Agreement 
Nunavut Water Board Letter - Appendix I in the Contract Documents 

Municipal and Capital Standards and Criteria referring to: 
Fire Protection 
Solid Waste Management Facilities 
Water and Sewerage Facilities 
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Based on the effluent concentrations guaranteed by Hill Murray in the Contract Documents, the 
Nunavut Water Board and Town of Iqaluit effluent concentrations for BODS, TSS and Fecal 
coliform could be met. 

The National Fire Protection Association (NFPA) 820 standard, “Fire Protection in Wastewater 
Treatment and Collection Facilities” was developed by NFPA’s Technical Committee on 
Wastewater Treatment Plants. This standard includes the hazard classification of specific areas 
and processes common to most wastewater collection and treatment facilities and is widely used 
within Canada to assist in the design of wastewater treatment plants. NFPA 820 outlines the 
potential fire and explosion hazards in each process area, and based on the ventilation and 
physical separation provided between each process area, NFPA 820 dictates the extent of the 
classified area, the electrical classification, the required material of construction and the required 
fire protection measures. 

The designer must ensure that the appropriate level of protection and suitable equipment is 
provided in each classified area. It should also be noted that it is often more cost effective to 
alter the atmosphere, thereby changing the area classification, than providing equipment to meet 
a more stringent area classification. 

Following the NFPA 820 guidelines, if sufficient physical separation and ventilation were 
provided in the facility, the process areas Iqaluit water reclamation facility could be divided into 
three hctional areas as follows: 

The coarse screening facilities 

The aeration basin 

The sludge dewatering room 

Coarse Screening Facilities 

All coarse screening facilities are considered Class 1, Group D due to the possible ignition of 
flammable gas produced when volatile flammable liquids enter the sewer system and the 
flammable gas evolves into the air. Because flammable gas concentrations can only be 
controlled by exhausting them from the building envelope, only the ventilation rate can influence 
the Division classification. 

At the Iqaluit plant, the screenings equipment is enclosed in the main building and would include 
the influent chamber, screening and trash auger system and the anoxic tanks that are directly 
below. Providing less than 12 air changes per hour would result in an area classification of Class 
1, Zone I; providing at least 12 air changes per hour would result in an area classification of 
Class 1, Zone 11. In either scenario, the entire enclosed space is considered classified and 
electrical equipment must be suitable for use in these classification requirements. 

As discussed in more detail in the mechanical section, the screening area has been provided with 
less than 12 air changes per hour and therefore the area Classification would be Class 1, 
Division I. In addition, the room is poorly sealed, thereby influencing the classification of the 
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aeration basin area. Neither the structural, mechanical or electrical design meets the 
requirements of a Class I, Zone I area. 

Aeration Basin 
Aeration basins that are not preceded by primary treatment are considered Class 1 due to the 
possibility of ignition of flammable gas released in the air and floating flammable liquids that 
may be transferred from the screening facility directly to the 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 Iqaluit plant, although primary treatment is not provided, the possibility of transferring 
flammable gas andor floating flammable liquids from the anoxic tank to the aerobic tank is 
minimal due to the submerged connection between the two tanks. Flammable gas would likely 
volatilize either in the influent and screening tank or in the anoxic tanks. Thus, to ensure that 
flammable gas does not escape to the aeration tank zone, the physical barrier between the two 
areas must be maintained, including sealing of anoxic tank hatches that straddle the screening 
and aeration basin areas. Inherent in this recommendation is the understanding that floating 
debris, scum, and oil regularly will have to be removed from the anoxic tank using a manual 
technique. 

Liquid transfers between the anoxic tanks and aeration tanks through pipes located close to the 
tank floor. Thus, floating flammable liquids likely would be released in the anoxic tank. 

- 

If the coarse screen area were completely sealed from the aeration area and adequate positive 
pressure were provided in the aeration basin area, the aeration basin area, including the toilets, 
the office, and the pump area, would be considered “unclassified.” However, the existing facility 
does not provide adequate physical separation between the two areas and the trash room 
classification envelope would extend beyond the door into the aeration basin area. The area 
extending 3 m beyond the door into the aeration basin area would be classified Class I, Zone I1 
and the rest of the area would be unclassified. 

Sludge Dewatering Room 
Stand alone sludge dewatering buildings containing filter presses are “unclassified”. However, 
when the sludge dewatering process room is contained within the plant, as is the case in Iqaluit, 
the surrounding atmosphere influences the room classification. At Iqaluit, the adjacent areas are 
rated unclassified; therefore, so is the sludge dewatering room. 

2.2.3 Mechanical 

Mechanical documentation listed in section 2.1.4 has been reviewed for its conformance with the 
National Building Code, National Plumbing Code and NFPA 820 (1995) “Standard for Fire 
Protection in Wastewater Treatment and Collection Facilities”. There are a number of concerns 
pertaining to ventilation system design and the use of ordinary classification electric motors and 
mechanical equipment controls, as discussed in the process portion of this report. Use of 
equipment that is not protected could present potential fne and explosion hazards. Due to the 
lack of physical separations between areas, it is our interpretation that the entire facility should 
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be ventilated to the required 12 air change level and all mechanical equipment be equipped with 
classified electric motors and control components. 

Course Screening Facilities-Trash Auger Room 

The potential hazard in the coarse screening facilities is due to the possibility of ignition of 
flammable gas produced in the sewer system and released into the air at the wastewater treatment 
facility and floating flammable liquids. NFPA 820 indicates these areas are to be electrically 
classified as Class 1, Zone I provided with a minimum of 12 air changes of ventilation. Electric 
motors have to be rated for use in this classification. 
The current installation incorporates a 850 M 3 h  inline cabinet exhaust fan which will only 
provide approximately 8.5 air changes. The hydronic unit heater located in the space is equipped 
with an ordinary motor which is not suitable for this area. The room is not equipped with 
dedicated makeup air as the design utilizes transferred air from the rest of the facility thereby 
creating a migration path of hazardous contaminants to adjacent areas in the event of exhaust fan 
failure. 

2.2.4 Electrical 

Electrical docu-mentation listed in section 2. I. -5 has been reviewed for its ee-nfermance with the 
Canadian Electrical Code (CEC) 1998, the National Building Code, and NFPA 820 (1995) 
Standard for Fire Protection in Wastewater Treatment and Collection Facilities. A number of the 
concerns raised in Section 2.1.5 related to design performance concerns with HMA Drawing 
E002 also are CEC variances. The correct sizing of motor feed breakers, motor feed conductors, 
and motor disconnect switches are all clearly defined within the code. The project documentation 
does not indicate any specific electrical design considerations to address the potential fire and 
explosion hazards within individual process areas, or within the facility as a whole. However the 
designer has indicated a least an awareness of these concerns in that there are Class I Zone I1 
Luminaire, and gas detector symbols placed on the drawings. As discussed in the process portion 
of this report the following areas could present a potential for fire and explosion hazards. 

The coarse screening facilities 
The aeration basin 
The sludge dewatering room 

The potential hazard in the coarse screening facilities are due to the possibility of ignition of 
flammable gas produced in the sewer system and released into the air at the wastewater treatment 
facility and floating flammable liquids. NFPA 820 indicates these areas are 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 three basic types. (The NFPA document uses the same definitions and indicates the spaces as 
Division 0, Division 1, and Division 2). 

Zone 0, explosive atmospheres are present continuously or for long periods. 
Zone 1 , explosive atmospheres are likely to occur during normal operation 
Zone 2, explosive atmospheres are not likely to occur during normal operations, and if they 

~~ 
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do occur the duration of exposure will be for a short period of time 

The installation requirements for electrical equipment installed in a Zone 1, or Zone 2 space is 
clearly defined in Section 18 of the CEC and includes requirements for both the construction of 
energized equipment and the wiring techniques required to connect that equipment. NFPA 
further requires that course screening facilities be fitted with a combustible gas detection system. 
The gas detector shown on the drawings is not shown at or near this portion of the process. As 
discussed in the process and mechanical portions of this report the potential for explosive 
atmospheres in the balance of the facility would most sensibly 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 
requirement for a fue alarm system to be provided in spaces where combustible materials are 
generated or stored. This facility has two such areas; course or fine screenings storage areas, and 
dewatering facilities. The dewatering process used in the facility also requires wood chips, 
therefore, all wood chip storage and handling areas should be fitted with fire detection devices. 

The project documentation does not indicate any fire alarm system. 

The National Building Code requirements for illuminated exit signage are met within the 
documents. The requirement for lighting to iflaminate the route to exit doors is indicated by 
“essential lighting” on the single line diagram; however the luminaries to be powered in this 
manner are not indicated on the floor plans. 

The last regulatory item of note is that the JR.FQ-2/21/98, HMAD-3/18/98, HMAD-6/12/98, 
DBSPC-7/22/99, and Drawings do not include any reference to a registered professional whose 
discipline of practice is Electrical Engineering. Annex N indicates certification is to be provided 
by the firm of Saldon Engineering, and Mr. Paul Salvian P. Eng. (APEGNWT). A check with the 
Association of Professional Engineers, Geologists, and Geophysicists of Alberta indicates that 
Mr Salvian’s discipline of practice is Mechanical Engineering. Mr Salvian’s stamp and signature 
are affixed to the electrical, structural, and mechanical drawings for this project. The process 
and mechanical drawings for the project are unsigned. 

2.3 CONTRACTUAL OBLIGATIONS 

2.3.1 Civil 

The site audit, or inspection, conducted by the Earth Tech (Canada) Inc. indicated that adequate 
culinary water service has been provided to the plant. The site audit also indicated that little or 
no effort has been made to grade the site immediately surrounding the plant to accommodate 
parking or to remove surface drainage from the overall plant site. Although there is no specific 
contractual obligation to provide for site drainage, it is incumbent on the 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 discharge surface runoff to a point of discharge that is compatible with the overall 
City drainage system or to a natural drainage channel. All points of discharge should have 
adequate capacity to drain the overall plant site without severely flooding other areas of the City. 
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As a minimum, consideration should also be given to place a compacted gravel surface within 
designated parking areas to allow for limited light vehicle traffic in-and-out of the site during 
periods of wet weather. 

2.3.2 StructuraYArchitectural 

The facility is substantially complete with respect to structural and architectural disciplines. A 
few minor deficiencies were noted, which are 
addressed below and in the cost summary. 

Prior to this detailed review of the facility, a number of investigations and several reports were 
produced with respect to the viability of the four tank walls, both structurally and from a 
containment perspective. This aspect of the project will not be addressed here in detail other than 
to confirm that the walls have been repaired and the tanks tested for leakage. Ignoring monetary 
impacts of the inappropriate method of wall construction, the only real impact of these earlier 
contractual problems is that the volume of all of the tanks has been reduced by approximately 
5% due to the added thickness of shotcrete on the wall surface. 

While this report was being prepared, plans were underway by the City to conduct a 
simultaneous complete fir of an t d i s ,  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 satis@ the intent of the contract insofar as the structural design of the 
facility appears to be virtually complete. Structural contractual obligations also include 
constructing the building to the plans and specifications, and in some cases this was not done. 
For example, the metal deck was specified to be 75 mm deep however the contractor / builder 
chose to use the more readily available 38 mm deep deck, with the result that 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 concrete 
topping but it also has structural function because the floor slab reinforcing was called up as 
crack control reinforcing only. When comparing the capacity of 75 mm and 38 mm deep 
composite metal decks of the same gauge, we typically find little difference in their load carrying 
capacity after concrete set. In fact the 38 mm deck has a greater shear capacity due to the 
increased average depth of concrete. 

The beams supporting the second floor were specified to have nelson studs at every flute or at 
300 O.C. Given the deck substitution observed, it is possible that these studs were not installed. A 
review of the beam layout on drawing SO05 (and S004) indicates that most of these beams are 
somewhat self or mutually bracing and therefore this is not a concern. 

Notwithstanding the omitted reference to seismic design parameters, the facility appears to 
satisfy most contractual obligations. Exceptions to this include the following: 

ir: I 
iil 
;I 
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0 Missing bracing to bottom flange o f  roof purlins. Note 5 on Drawing SO07 indicates a need 
for stabilizer rods, which are used to brace the long spanning purlin bottom flanges, under 
negative wind pressure (uplift). 
Exterior backfill (details 1,2, 5 and 12 on S021) 0 

0 Floor drain in Blower room (buried under housekeeping pads). The facility can hnction 
without this drain due to the proximity of the floor drain in Cake Bin Room. 

0 Floor deflections in the electrical room (due to use of wrong deck material) 

No floor slope in the tanks. This was shown on the drawings and allows for easier cleaning, 
when necessary; however the lack of slope should not affect the process. 

2.3.3 Process 

The Contract Documents do not reference the Request for Proposal prepared by the Owner or the 
proposal and revised proposal submitted to the Owner by Hill Murray in March and June 1998. 

The Contract Documents provide limited information on the specific requirements of the project, 
swh as standads for equipment. As noted in Section 2. I ,  there are only four process mechanical 
drawings included in the Contract Document. Three drawings are the fabrication drawings for 
the influent tank and screenings and auger tank. The fourth drawing is a layout drawing for the 
Foumier filter press equipment. The structural drawings included in the Contract Documents 
provide the proposed layout for the rest of the facility and equipment. 
A list of equipment and services to be provided is included in Annex A of the designibuild 
contract. Base design criteria are provided in Annex F and the Nunavut Board effluent criteria 
are provided in Annex I for reference, as the effluent criteria required by the City of Iqaluit are 
more stringent. 

The operations and maintenance proposal for the plant, including operations and maintenance 
services to be provided by the Canadian Wastewater Corporation and the estimated operations 
and maintenance costs for the facility, are briefly outlined in a letter in Annex E. 

2.3.4 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 redundancy requirement of the project. 

2.3.5 Electrical 

The contract document makes a limited number of references to the electrical requirements for 
the facility. Electrical requirements are described in Annex A, Scope of Work; Annex N, Quality 
Control Plans; and Annex P, Preliminary drawings. Of the 11 line items listed as the electrical 
scope of work in Annex A, there are a number that have no further documentation. These 
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include; The PLC software and testing, the transformers, switchgear for the primary power 
service, and the lift station control panel. Relevant Codes and standards related to the electrical 
installation for the facility are not referenced in the contract. The IRFQ-2/21/98, HMAD- 
3/18/98, and HMAD-6/12/98 documents are not referenced in the DBSPC-7/22/99 and therefore 
this report does not discuss issues such as the lack of excess capacity in the buildings electrical 
service as a contractual issue. 

1. R .. 

Page 32 of 62 rev 12/17/2003 Final Report 



m 
I SECTION 3.0 

SITE IN;kc’ESTIGATION 

I 
1’ 
I 
I 
I 
I 

3.1 EQUIPMENT INVENTORIES 

Code and regulatory issues relating to site wprk are discussed in Section 2.1.1. 

3.1.1 StructuraVArchitectural 

Foundations 
0 Insulated shallow foundations founded on grade. The perimeter insulation was left exposed 

(not backfilled) and some of it will require replacement. 

Partially tested during tank leak tests. This would represent conditions where most of the 
differential loads that these foundations would see may occur, however the filling of all tanks 
at once is still to occur. 

Tanks 
Design volumes reduced by approximately 5%. Following simultaneous filling of all tanks, 
they should be ready for use. 

Walls 
0 Concrete walls predominate and work as both structure and fire separation. The plastic liner 

(the Octaform system) will produce noxious gases if allowed to burn however this is not 
considered a significant risk. 

Remaining walls are typically 90 mrn steel stud and drywall, in some cases load bearing 
for small mezzanine or storage areas. Washroom partition walls are 152 mm steel stud and 
drywall. 

Superstructure 
Roof support is provided by load bearing walls, interior columns and beams, the latter being 
galvanized structural steel. 

Roof Structure 
Beams 

Galvanized - suitabIe for enclosed wastewater treatment plant use only if adequate air 
changes provided (galvanized steel does hot stand up well to H2S). 
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0 Bolted connections installed. 

I 

I I 

Purlins 
Cold formed sections - cold rolled from galvanized steel sheet, generally 12 to 14 gauge. 
Similar comments to beams and columns apply. 

0 Bottom flange bracing was not installed. 

Wind and Seismic Bracing 
Generally provided by concrete walls, which in some cases are fidl height, to bring lateral 
loads to grade. 

0 Roof bracing is provided by cables and turn-buckles. Although the turnbuckles are 
galvanized, the cables themselves are not, which will create maintenance problems. 

Miscellaneous Structures 
Dip tanks and supports. It is not known if they have been leak tested. 

Mezzanines 

Gratings and Access Covers 

Various types of structures including lighrt gauge steel framing or galvanized grating. 

Galvanized - generally located over aerobic tanks where removal required. 

Checkered plate - generally located over anoxic tanks where removal required. 

Hoists 
Monorail beam provided down the spine of the building for removal of cassettes. The trolley 
and chain hoist are manual with an apparent capacity of 1.4 Metric Tons. 

0 The two small derrick swing-type hoists (for pump removal) are 230 kg capacity. The 
adjacent pumps weight approximately 1154 kg. They are installed in a questionable location 
how ever. 

Guard Rails 
Various combinations of aluminum and galv. pipe rails. They generally appear to have 
adequate stiffbess, except for a short len@ between the two aerobic tanks. 

Stairs 
Exterior stairs - galvanized structural steel. 
Stairs to lower floor - Steep ship type, not suitable as a'fire exit (and not required as such). 
Stairs to pump area - galvanized stmctuml steel. 
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3.1.2 Process 

The Contract Drawings, along with Hill Mumay’s process mechanical drawings and the Supplier 
installation drawings listed in the Table in Section 2.1.3 were used to determine the extent of 
equipment provided on site and installed. I 
Almost all of the equipment shown on the drawings and P&IDs was found in the Water 
Reclamation Facility. There were several large storage containers outside and inside the main 
floor garage, which presumably contained the ZENON membrane cassettes as many of the crates 
were of identical weight and dimension. 

. Installation of equipment on-site was compated to the process drawings and P&IDs. Again, most 
of the piping has been installed. Equipment ‘shown on the drawings had been installed with some 
minor deviations from the contract, as described in the following list: 

il 
I 

Screening System: 
Slide gates on auger influent. 

250 mm auger discharge lines into anoxic tank. 

Anoxic Tanks 
Two mixers. 

Two Miltronics probes. 

Two D.O. probes. 

Aerobic Tanks 

250 mm piping from the screening effluent chamber into the anoxic chambers 

300 mm piping between Anoxic 1 and Aerobic 1. 

Four sluice gate stems/operators on the pipes between the anoxic tanks and the aerobic tanks. 

Aeration grids in both aeration tanks. 
Complete installation of the aeration su4ply line to aeration grid. 

ZENON cartridges (including vacuum, backwash and aeration piping) x 10 cartridges. 

Instruments: four float switches, two level sensors, two D.O. probes, and two temperature 
sensors 

LL- I 
Mixed Liquor Recycle System 

Mixed Liquor Recycle pumps. 

200 mm Mixed Liquor Recycle line between aerobic 1 tank and boiler room. 

rev 12/17/2003 
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Blower System 
Blowers 

One flow transmitter on the air supply lime into each tank (two flow transmitters in total). 

75 mm air supply line to sodium hypochlorite tank. 

50 mm PVC air supply line to the acid dip tank was installed instead of a 75 mm schedule 40. 

General Comments on the Piping 
Complete installation of discharge pipihg to effluent magnetic meter. 

Sample valves. 

Aeration piping to Zenon equipment slightly different than P&ID, but still acceptable. 

Additional valves and interconnecting piping was provided on R4S lines to allow recycling 
from either aerobic tank into either anojiic tank. 

0 

Missing site glass on both air separation tanks. 

Vent piping on back pulse line does not extend above air separator. 

Chemical Systems 
Drains on tanks. 

Isolation valves on hypochlorite pump discharge line. 

0 Some isolation valves may be missing on back pulse tank influent lines. 

0 Seal water piping back pulse tanks to vacuum pumps not found. Seal water taken directly 
from pump casing. 

Additional 50 mm line comes with isolation valves provided between backwash tanks. 

_ _  Cassette Cleaning (Dip Tanks) 
The common drain line fiom hypochlorite and citric acid pumps should be separated. 

I 
1 4  

, 

Complete piping into dip tanks from floo!. 1 

Install pressure indicators on pump suctiqn lines. 

Of significance, rusting of the dip tanks is already noticeable at the weld locations. Dip tanks 
would either have to be re-welded or replaced. The latter option is the more likely of the two. 
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Compressors 

Drain lines on air dryer and air compressor. 

Sludge Dewatering System 
Ball valve on the diaphragdpressure indicator line on the flocculator. 

A 25 mm ball valve installed instead of la 38 mm check valve from the polymer supply line 
into the flocculator (not sure if ball check~valve installed). 

Connection of air hose lines required. 
I 

In addition, it should be noted that the actual anoxic and aeration tank dimensions are less than 
those indicated in the original contract doduments due to structural problems and subsequent 
remediation 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 of concrete. 

Tank Original Contract Dimensions Existing Dimensions 

Anoxic 2.692 m wide x 12.065 m long 2.442 m wide x 11.815 m long x 4.877 m high 

x4.877m high 

[158.4 M3 Volume] 

5.182 m wide x 18.288 m long x 4,877 4.931 m wide x 18.038 m long x 4.877 m high 
m high [462.2 M3 Volume] [433.8 M3 Volume] 

[ 140 M3 Volume] 

Aerobic 

3.1.3 Mechanical 

The “Issued for Construction” mechanical W A C  drawings listed in Section 2.1.4 were used to 
determine the extent of equipment provided on site and status of installation. The following 
equipment was not installed or visible during our site review: 

Boiler system controls 
Ventilation system controls 
Heating system piping insulation I 

Domestic water storage tank , 

3.1.4 Electrical 

Trash Auger Room Exhaust Fan EF- 1 
All intake/exhaust exterior weather hoods 

Equipment installed and items indicated within the project documentation that remain outstanding 
are listed below on a system by system basis. 
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Building service equipment is installed and energized. 

No provisions for utility metering within &e distribution equipment. 

Owner’s metering is installed and operational. 
Automatic Transfer switch is installed (Nb evidence that it has been tested or operated). 

Main distribution breakers installed and energized. 

45kVA 120/208 volt transformer installed and energized. 

120/208 distribution panel A installed and energized. 

Branch circuit wiring installed 120/208 volt devices complete (Power provided from this 
panel to numerous loads not indicated on the drawings). 
No H.O.A. contactors installed. 

No 120/208 volt distribution panel B installed. 

Motor control center installed as indicated on drawings and energized. 

Motor wiring, motor disconnects and terminations complete as indicated on drawings (No 
evidence that motors have been tested or operated). 

Emergency Generator 
Generator in place. 

Battery charger not installed. 

Room ventilation and controls incomplete. 

Unit has not been run or tested. 

Lighting 
Exterior lighting installed. 

Illuminated exit signage installed. 

Interior fluorescent lighting installed and energized. 

Interior High Intensity Discharge (HID) lighting installed and energized. 

Switching provisions for the above lightibg complete and operational. 

Incandescent and Class I Zone I1 Luminaires not installed. 

Communications Systems 
Building telephone system is installed and operational. 
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Zenon PLC cabinet installed. 

0 

0 

Field wiring to Zenon PLC cabinet installed. 

Wiring identification not yet complete. 

1 

0 PLC power supply DIN rail, input modules, Output modules, and communications module -1 ' installed. 

0 

Processor module not installed and not found on site. 

Panelview operator terminal remotely mounted outside of the officehab area. 

A second PLC cabinet found located below the incoming telephone service. 8 
Cabinet contains a second Allen Bradley SLC 500 series PLC, associated Input modules, 
Output modules and communications module. 1 
The second PLC does not have a processor module. 

The second PLC does not have any documentation to indicate its function or purpose. 
I 
I 3.2 REAL PROGRESS VS CLAIMED PERCENT COMPLETE 

I 3.2.1 Civil 

As noted in Subsection 2.3.1, the site-ciqil aspects of the project design are significantly 
complete. The plant has adequate culinav water service and enough site grading has been 
completed to provide for surface drainage away from the constructed plant building. Site-civil 
work remaining would include the identification of points of discharge for all surface drainage 
and a more refined grading scheme to proqide for direct runoff to effectively discharge to an 
existing storm sewer system or drainage channel adjacent to the overall plant site. Consideration 
may also be given to placing a gravel surface adjacent to the plant building allowing for a more 
durable parking surface during wet weather conditions. The site-civil work is 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 StructuraYArchitectural 

The structural and architectural components are substantially complete, and for the sake of 
quantifying the progress, it can be stated that 'completion is at the 99% stage. 

3.2.3 Process 

As discussed in the previous section, ahnbst all of the equipment has been accounted for. 
Installation of equipment on-site was compared to the process drawings and P&IDs and most of 
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3.3 VARIANCES FROM THE CONTRACT DOCUMENTS 

3.3.1 StructuraYArchitectural 

The following items are in variance from contract documents: 

e- 1 

l. 

the piping has been installed. However, since commissioning of the equipment has not yet been 
started, the quality of the installation has not lyet been verified. For example, pressure testing the 
piping system would provide proof that the piping has been properly installed. In general, process 
systems, without completing some of the minor installations and trouble shooting and 
commissioning stage, can be estimated at a maximum of 90 percent complete. 

A list of work and estimated cost to comdlete, excluding remediation of any deficiencies, is 
presented in Section 6.0. 

3.2.4 Mechanical 

Based upon our site review of the status of the mechanical installation, lack of O&M material, 
training, test reports, asbuilts and commissioning we would estimate the progress of the 
mechanical trade to be no more than 75%. Boiler heating circuit circulator is not operational due 
to an electrical problem. 

3.2.5 Electrical 

Based upon our site review of the status of the electrical installation, lack of O&M material, 
training, test reports, as-built drawings and cbmmissioning we would estimate the progress of the 
electrical trade to be no more than 80%. This level of completion is related to the execution of 
work indicated in the project drawings. Should the rectification of Canadian Electrical Code 
issues (to comply with Note 3a on drawing a-01999-EOOl) be considered, we would estimate the 
progress of the electrical trade to be no more than 60%. 
Based upon our site review of the status of @e controls installation, incomplete installation status 
of a number of measurement and control devices, the incomplete status of both of the Plant PLC 
systems, lack of O&M material, training, test reports, as-built drawings and commissioning we 
would estimate the progress of the controls ta be no more than 50%. 

Structural Items 
Missing sag rods (purlin braces) 
Truck fill attachment onto lift station has hot been installed. , 

Architectural Items 
Missing floor bases on upper level walls (office, washroom) 
Paint touch-up required throughout plant 
Minor damage to cabinetry should be repaired. 
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I 

3.3.2 Process 

Due to the problems encountered with the Octofom, the size of the anoxic and aeration tanks is 
less than that originally proposed. Otherwise, variances of the equipment installation compared to 
contract drawings are limited and are listed below: 

Aeration piping to Zenon equipment slightly different than P&ID, but still acceptable. 
Additional valves and interconnecting piping provided on RAS lines to allow recycling fiom 
either aerobic tank into either anoxic tank. 
Seal water piping flow back pulse tanks to vacuum pumps not found. Seal water taken 
directly from pump casing. 
Additional 50 mm line with isolation valves provided between backwash tanks. 
A 25 mm ball valve installed instead of a 38 mm check valve from the polymer supply line 
into the flocculator (not sure if ball check valve installed). 

3.3.3 Mechanical 

Primarily, the building mechanical contractar has followed the Issued for Construction drawings 
with the exception of the ventilation systein. The air handling unit is installed in a different 
orientation than was depicted on the drawings and its installed location has created access 
problems. Filter removal, which will be required frequently, is almost impossible without damage 
to the filters. Coil removal will not be possible without dismantling the returdexhaust section of 
the unit air handling or installing an additional coil access door on the opposite side of the unit. 
Fresh air ductwork to the unit has been modified to suit available space and will create large static 
pressure losses for which the unit was not designed. Ventilation ductwork distribution has been 
modified, which has left some areas without Iventilation or heat; the main lower vestibule is one of 
these spaces. 

3.3.4 Electrical 

There are a number of variances where the electrical installation does not conform with the 
contract documents. One variance is that the main service distribution equipment is rated at an 
interrupting capacity if 18 kAIC, making the distribution equipment more robust than what has 
been specified on the drawings. There are la number of items indicated on the drawings which 
have not 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 calculation for the facility and may cause difficulties 
related to the facility’s electrical service size. 

3.4 CODE VARIANCES 

3.4.1 Civil 

Typically, national building and structural codes do not apply to civil-site construction. The 
construction of water lines, sanitary sewers, storm drains, and site drainage improvements are 
generally governed by standards established by the municipality 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 be 
assessed for standards considered to be good engineering practice. In this regard, there is no 
information or details shown on the project lconstruction drawings that indicate the size of line, 
piping materials, or location of appurtenant fittingshalves for the existing water line. Until this 
information is determined, an assessment of whether the existing culinary water line was done 
according to good engineering practice is impossible. It is recommended that the existing water 
line be exposed in enough locations to deteqine the indicated information. 
Code and regulatory issues relating to site work are discussed in Section 2.1.1. 

3.4.2 StructuraYArchitectural 

Structural-Seismic design - not indicated in structural notes. Although this is an omission, it is not 
considered serious for a structure of this type, 

Architectural-Separation between Trash Auger room and remaining 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 discussed in Section 2.2.3, the Iqaluit Skwage Treatment Plant can be divided into several 
functional areas according to NFPA 820 as follows: 

The coarse screening facilities 
The aeration basin. 
The sludge dewatering room 

Presently, the coarse screening area do& not meet structural, mechanical or electrical 
requirements identified in NFPA 820. Refer to the appropriate section for further comments. 

Ventilation requirements in the aeration basin area are also inadequate and as such electrical 
requirements identified in NFPA 820 are likely deficient. 

3.4.4 Mechanical 

The following code variances were noted during our site investigation and are categorized by 
system: 

Fuel Oil System 
The outdoor self contained fuel oil storage e is supported by a steel frame which is not 2 hour 
fire rated as per the NFC Part 4. 

The fuel oil daytank has not been provided with secondary containment as per code. 
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Plumbing System 

Floor drains serving the washroom and Main plant floor discharge directly into the Anoxic Tanks 
with a short tailpiece and no trap. The tailpieces should be extended below the noma1 water level 
within the Anoxic tanks to prevent vapours from migrating to the areas above. 

Domestic water tank located on the mezzanine above the office and washroom must have the 
temperature and pressure relief valve piped to a safe discharge drain. 

Heating System 

Combustion air ductwork has been provided with a volume control damper and is physically too 
small to serve the mechanical room appliancds. 

Unit heater fan motors and thermostats are not suitable for area classifications. 
- 

Boiler flues are not insulated and the boiler chimney condensate drain is not piped to suitable 
drain. 

Ventilation System 

Ventilation system must be revised to suit NPPA 820 requirements. Fire dampers are required at 
all fire separations as per the National Fire Code (NFC). 

3.4.5 Electrical 

Code variances have completely been incorporated into the construction of the facility as 
described in the previous Documents Review Portion of this report. From a Canadian Electrical 
Code variance perspective the facility has been built to what is shown on the drawings and not to 
the HMA drawing EOO1, Note 3. Standard of Work, item a) which states “All the electrical work 
shall be installed in accordance with the Canadian Electrical Code as revised and adopted in the 
Northwest Territories and shall be the satisfaction of the inspector of Electrical Energy and the 
Electrical Engineer.” There are additional Canadian Electrical Code considerations arising from 
the manner in which the existing constructiQn has been completed. The most significant item is 
conduit supports. The facility contains vast amounts of seal tight flexible conduit that is not 
supported and where it is supported, the manner in which the support is provided is unacceptable. 
Other tech cables and PVC conduit instanlatiom do not comply with the conduit support 
requirements. The manner in which the facility ground is provided is not indicated in the project 
documentation and is now encased below the building slab. The verification process required to 
ensure the existing ground is acceptable may be more expensive than the installation of a new 
grounding system that has been reviewed and accepted by the local code authority. Code 
considerations related to NFPA 820 have not been addressed during construction and the Class I 
Zone I1 Luminaires, and gas detector shown on the drawings have not been installed. The 
requirement for a fire alarm system will need to be addressed, and by doing so the owner will gain 
a measure of asset protection (as well as code compliance) as the building does not require 
sprinklers. 
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3.5 DEVIATION FROM GOOD ENGINEERING PRACTICE 

3.5.1 Civil I 

As stated in Subsection 3.4.1, there is no information or details shown on the existing project 
construction drawings to determine pipe sizing, piping materials, appurtenant fittingshalves, and 
overall trench installation to assess whethqr or not the existing culinary water line has been 
installed in accordance to any standard or code. The existing line would have to be exposed and 
inspected to assess the condition of the existing line and to make a determination of the overall 
adherence to accepted engineering standards andor practice. 

3.5.2 StructuraVArchitectural 

Purlin bottom flange bracing - structure is incomplete without these braces. 

Stair access, jib hoists -jib hoists poorly located for their functional use. 
Ladder access to mezzanine -poor access due to ship ladder access venders. 

Lack of galvanizing to roof bracing cables, AHU bracing - maintenance issue. 
Curbs around chemical tanks - tank laakage is uncontained, and could find its way into 
electrical room andor blower room belo+. 

Fuel containment (refer also to mechanical) - containment lacking. 

Gratings over the cassettes probable does not extend far enough south (there is enough room 
for a foot to enter gap) - potential user hazard. 

Guards handrails/guards between the two aerobic tanks is too flexible (spans too far) and 
should be reinforced. 

Access - from Trash Auger to Fournier Press (see Process comments). 
, 

Arch rating 3hr to screening - discussed in detail previously. 

3.5.3 Process 

Plant Capacity 

Since flows fluctuate over the course of the day (diurnal fluctuations) and over the course of the 
year (seasonal fluctuations), design of any wastewater treatment plant should not be based on 
average day flows but rather consideration must be given to the minimum and maximum day and 
peak hour flows seen in the system. Maximum day and peak hour water demands are two and 
three times higher than the average day flows, based on information derived for the Water 
Treatment Plant Design Brief (Earth Tech, October 2001). For a system such as Iqaluit, water 
demand will closely match wastewater production. Thus, the 1998 construction year average day 
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1 flow of 1,800 m3/day would required that thi: wastewater plant be designed. for a peak treatment 
capacity of at least 3,600 m3/day. 
The City of Iqaluit provided the average 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 the wastewater treatment plant. Having based the design of the wastewater treatment 
plant on current average day flow, the existing system is already under designed to accept even 
current peak flows, and no buffer or peak shaving storage is provided. Therefore, during peak 
flow periods, insufficient treatment and/or direct release of untreated sewage may be the result. 

In addition to deviating from general plant dapacity design philosophy and sizing of equipment, 
comments on specific equipment items and general operability of the plant are provided in the 
following paragraphs. 

Trash Room 

Grout was not provided under the screening/auger tank. Consequently, as liquid levels in the tank 
are likely to fluctuate, the floor of the tank will likely be subjected to metal fatigue due to flexing. 
The intent for disposal of the collected screenings unclear. Based on the layout of the plant, two 
scenarios are envisaged, as follows: 

The screenings will be collected in a bin in the screening room. To dispose of the screenings, 
the bin will have to be rolled through the aeration tanks area, over grating and either through 
the double doors near the fiont entrance and onto the grating outside. A removable chain 
would allow the bin’s contents to be dumped two stories down into an awaiting container. 

Alternatively, the bin could be rolled into the sludge dewatering 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 require that the Trash Room 
door be opened on a regular basis, thus allowing potentially hazardous gas to escape into the main 
area of the plant. 

To make the collection and disposal of screening more operator friendly, it is proposed that a door 
be added to the outside wall so that the scrednings could be dumped directly from the trash room 
into an outside container. Not only would this minimize the time and facilitate the operation of 
removing screenings from the trash room, but this would also minimize the number of times per 
day that the door between the trash room and main plant area must be opened. 

Aeration System 

The fine bubble diffusers have been sitting utlcovered in the plant and the diffusers are completely 
covered with dust. The equipment supplier was contacted to provide comment on storage 
requirements. The supplier indicated that although the present diffuser storage is less than ideal, 
as long as the diffusers have been stored in ‘a  heated environment, protected from the elements, 
the diffusers should still be usable. 

Zenon Membrane System 
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Zenon estimates that the cleaning hequency of the cartridges in each tank would be required 
every three to six months. However, the cleaning frequency is likely more frequent. At another 
membrane plant in Powell River, membrane cassettes have to be cleaned every two to three 
weeks. Consequently, we expect that two oplerators will be required two hours per day, five days 
a week just to clean the modules. This would significantly increase the estimated annual 
operating costs for the facility. 

Removal of a module for cleaning consists of the following steps: 

The floor grating must be opened. Noanally, temporary guardrails should be provided to 
ensure operator safety so that there is no risk of falling into the aeration tank during this 
process. None has been provided. 

The module must then be removed fiom the aeration tank using a manual hoist. The 
approximate weight of the module is 2 tons. Considering the weight of the module, an 
electric hoist would be easier to operate. 

No walkway space allowances have been provided to permit the operator to walk around the 
module, once the module has been removed fiom the aeration tank. 

Two operators are required to pull the module toward the dip tanks. The module will have to 
be carefully steered to ensure that the piping leading to the modules is not damaged. 

U S  System 

A hoist has been provided in the event that the RAS pumps must be removed from the aeration 
tank for maintenance or repair. However, actual removal of the pump and access to the pump is 
nearly impossible. Once the RAS pumps are hoisted out of the tank, the hoist reach only allows 
for the pumps to be set on the tank wall. The piping systems on either side of the tank wall 
prevent access to the pumps. 

Piping System 

Many of the actuated valves are difficult to access and an insufficient amount of isolation valves 
has been provided. In addition, normally consideration is given to fbture disassembly 
requirements of a piping and pumping system and flexible couplings or victaulic joints are 
provided to facilitate disassembly. However, no such provisions have been included in a 
systematic manner for this piping system. The piping material is also inconsistent and is likely 
defined by the limits of the various supply contracts. In general, there is very little, if any, piping 
or equipment support. 

Pumping Systems 

Removal of the pumps is made difficult for several reasons: flexible couplings to remove the 
pumps have not been provided; there is insufficient space to remove the pump motors, due to the 
mixing tank or the backwash tank; and it is difficult to provide an A-frame crane for some of the 
pumps due to the lack of headspace and room, taken up by the W A C  system. 

Final Report page 50 of 62 rev 12/17/2003 



Section 3.0 Site Investigation I 
I It is not clear how the small vacuum pumps provided for priming the system will be controlled for 

shut off. 

Fournier Filter Press 

The progressive cavity pump supplied with the Fournier equipment has been installed on the wall. 
Aside from the fact that such an installation is unconventional, maintenance of the pump is made 
difficult as there is no room to remove the puinp shaft. 

The sludge dewatering system includes a requirement of 16 tons of woodchips per year. 
Considering Iqaluit’s climate, availability of woodchips is minimal. Thus woodchips would have 
to be shipped to Iqaluit on a yearly basis, and dry storage provided. In addition, the wood chips 
are to be dumped into a hopper located on ‘the main operating level. The top of the hopper is 
approximately 1.5 m. No provisions to facilitate dumping the woodchips into the hopper, such as 
a ladder and platform for the operator, have been included. 

‘l 
I 

L.. 

Fournier Polymer System 

The use of recycle flush water for the polymer system, current design, is not recommended since 
the polymer will react with constituents in the recycle water thereby increasing polymer dosing 
requirements. 

Blowers 

According to the nameplate, the Aerzen blowers are 25 hp blowers rated for 16.9 m3/min, with a 
backpressure of 0.7 bar and operating at a speed of 4800 rpm. However, the drawings indicate 
that the blower should run at 1800 rmp. It was not obvious on site or clear fiom the O&M 
equipment whether speed reducers have been provided. The noise produced fiom the blowers 
running at 4800 rpm will require protective hearing. The blowers should be sized to run at 
1800 rpm to minimize noise levels. In addition, acoustic enclosures around the blower are 
recommended to minimize noise levels. 

Chemical Feed Systems 

The citric acid and hypochlorite chemical fked systems are being stored adjacent to each other 
without any containment. 

Laboratory 

The laboratory is located above the office and washroom and is approximately 2.43 m above the 
operating floor level. Access is by ship’s ladder. Carrying samples up the ladder will prove 
precarious. As a minimum, a spiral type staiicase should be provided. 

3.5.4 Mechanical 

Fuel oil supply line from outdoor fuel oil storage tank is a gravity feed line and, based on our 
experience, should be increased to 50mm to provide adequate fuel supply during cold weather 
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conditions. The installed location of the dayt* is inappropriate due to its height, It appears that 
when the level of the outdoor storage tank drops below 50% the achievable level of the also 
daytank decreases. The supply line enters the bottom of the daytank which will create problems 
with sludge accumulation. The main supply line is currently sloped towards the main storage 
tank. 

3.5.5 Electrical 

The project drawings are incomplete in that, good engineering practice dictates that a number of 
other items should be detailed and specified in the project documents. Examples of this are: 

Grounding details, including the layout Of the ground, type size and location of ground rods, 
type and size of ground conductors. 

Circuiting of all equipment, lighting and receptacles. 

Motor control schematics and MCC elevations. 

Emergency generator load control schemtitics. 

Equipment installation and connection details. 

Contactor control schematics. 

The project drawings do not show a sufficient level of coordination between the Hill Murray, 
Fournier, and Zenon packages. This is particularly evident with respect to the facilities control 
systems, where there is an entire PLC systerh installed that does not appear on any drawing or in 
any document. 

This project was also of the magnitude that would warrant a three part specification. The 
specification should outline General Requirements, Product Details, Installation Execution 
instructions, for all major electrical and contiols assemblies or systems. 

Good engineering practice would dictate a different approach to the “Code Load Calculation” 
shown on the drawings. The recommended clalculation would be performed as follows: 

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 hture expapsion. 

Minimum service size = (A+B+C+D)+ (A+B+C+D)* .25 

Inspection of the facility has revealed further deviations from good engineering practice. The 
Electrical room location and the installation of equipment within the room will be problematic. 
The electrical room location is such that it sits within a recessed containment area with all the 
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membrane process pumps, piping, two large back pulse tanks, and two large chemical storage 
tanks (show as PUMPS AREA on the ldrawings). Any piping or equipment failure, or 
maintenance activities will result in fluids on the floor in the recessed area. Should the volume of 
fluid exceed the capacity of the 2, 4” floor drains there will be fluid in the electrical room. This 
problem is made worse by the fact that the qlectrical equipment is mounted directly on the floor, 
and not on a 2” housekeeping pad. The MCC configuration is such that all MCC control wiring is 
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 facility would be fitted with a conduit and 
wiring system that will enable access to both the equipment and all local motor disconnect 
switches. The sealtight flexible conduit has been run randomly from the field terminations to a 
local controls junction box or disconnect switch mounted on the wall behind all of the process 
equipment. In this installation the disconnects are inoperable, the junction boxes are inaccessible 
for service work and any process work that requires removal of piping will have to contend with 
moving the conduit. The design should have included a separate tray network for power and 
controls systems. The disconnect switches should be located at each pump motor for ease of 
operation. 

The lighting levels on the second floor of the facility are acceptable at the present time, however 
as the facility ages and the reflectance levels of the interior surfaces diminishes the lighting levels 
may be poor. 

The installation of the generator has not been completed in that the support equipment for the 
generator set is either incomplete or requires revision. The numerous problems with the fuel 
handling and room ventilation systems are documented in the mechanical portion of the report. 
The battery charging system is yet to be installed. The emergency power system will require a 
load management scheme be devised, approved by an engineer, and implemented in order to have 
the unit function. 

The last item we have reviewed with respect to deviations from good engineering practice is the 
level of automation to be implemented in this facility. Although not well documented, a review of 
the installed equipment and the nature of the membrane process indicates that this was to be a 
highly automated facility. Implementation of any automation scheme in Iqaluit should be 
undertaken with care, as the skills required to troubleshoot, or repair failures of the automation 
system itself may not always be available ofi site. This may place the facility in a compromised 
state while knowledgeable personal or required repair parts are brought in from the south. The 
facility design has not included any redundancy in systems or provisions to operate the process 

I -  ccu manually. 

3.6 PROPOSED/RECOMMENDED MODIFICATIONS 

3.6.1 Civil 

Recommended modifications for the civil-site design would include possible improvements to the 
existing grading and surfacing of parking of service areas immediately surrounding the existing 
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plant building. Depending on the extent, or quantity, of potential storm runoff from the overall 
plant site and capacity of the surrounding drainage system, an attempt should be made to grade 
the parking area surrounding the existing plabt to allow for the proper collection and discharge of 
storm water runoff from the overall plant area. Gravel surfacing should also be placed to facilitate 
the general accessibility to the plant from parked vehicles and to lessen the extent of deep rutting 
by light vehicle traffic during wet weather cohditions. 

3.6.2 StructuraUArchitectural 

These will be largely process &-hen. All items in 3.3.2 and 5.2 above should be addressed. In 
addition, exterior work is required such as backfilling and general cleanup. 

3.6.3 Process 

More recent population projections were prqsented by Earth Tech in the Water Treatment Plant 
Design Brief (October 2001). The year 2021 design population is estimated at 9,788 with a 
drinking water demand of 4,520 m3/day and ZL net capacity of 9,040 m3/day to meet maximum day 
demands. The peak hour demand was estimated at 13,560 m3/day in the report. 

Trash Room 

To make the collection and disposal of screeding more operator fiiendly, it is proposed that a door 
be added to the outside wall so that the screenings could be dumped directly from the trash room 
into an outside container. Not only would this minimize the time and facilitate the operation of 
removing screenings from the trash room, but this would also minimize the number of times per 
day that the door between the trash room and main plant area is opened. 

3.6.4 Mechanical 

Fuel Oil System 

Provide the outdoor self contained fuel oil storage tank with a certified 2 hour fire rated support as 
per the NFC Part 4. 

Relocate the fuel oil daytank and provide secondary containment. 

Increase fuel oil supply line to 50mm and slope towards daytank. 

Heating System 

Increase combustion air ductwork size, remave volume control damper and provide cold air trap 
at discharge to prevent freezing conditions in imechanical room. 

Replace Unit heater fan motors and thermostats that are not suitable for area classifications. 

I 

Insulate boiler flues and pipe the boiler chimney condensate drain to suitable drain. 
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Insulate heating piping. 
Pipe boiler PRV's to glycol storage tank. 

Provide source of heat in lower floor vestibule. 

Plumbing System 
Extend tailpieces of floor drains serving the washroom and Main plant floor below the normal 
water level within the Anoxic tanks to prevent vapours from migrating to the areas above. 

Pipe domestic water tank T&P relief valve to a safe discharge drain to alleviate safety hazard. 

Install potable water storage tank level controls. 

Ventilation System 

Ventilation system must be redesigned to suit NFPA 820 requirements. Fire dampers are required 
at all fire separations as per the NFC of Canada. Additional ventilation equipment is required to 
meet requirements of NFPA 820. 

Install new exhaust fan in Trash Auger room to meet the 12 air change requirement. 

3.6.5 Electrical. 

Modifications to the buildings electrical and controls systems should be undertaken to achieve the 
following three goals: 

Provide an electrical distribution system that is of a correct size and configuration to ensure 
the operability of the facility in both noma1 and emergency power modes. 
Ensure the facility's electrical systems meet or exceed the code requirements discussed in this 
report. 
Provide electrical and controls systems that are revised to match the requirements of any 
modifications to the wastewater treatment process. 

Should the Zenon membrane treatment system be implemented, the facility will require an 
additional electrical service in order to accommodate the new air handling equipment required to 
meet the code dictated ventilation requirements. Should the wastewater treatment process be 
revised to a less pumping/ blower intensive scheme, the reduced requirement for process motors 
will free up capacity in the existing service. 

3.7 COST ESTIMATE TO COMPLE'I[1E PER EXISTING CONTRACT DOCUMENTS 

The cost to bring the existing plant into operation in accordance with the initial design and 
specifications has been estimated at slightly over $820,000. The stated cost is completely 
assigned to making modifications and upgrades to structural, mechanical, electrical, and 
instrumentation components of the existing plant to satisfy code violations and to generally make 
the existing plant operable. 
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Four optional process schemes were also evaluated to complete the existing within a reasonable 
period of time. The goal of the evaluation was to apply alternative treatment processes to the 
existing plant design that would minimize additional construction costs, while at the same time, 
adhere to effluent quality standards established by the City of Iqaluit and the Nunavut I Environmental Authority. 

The initial option is to finish all plant construction in general accordance with the existing design. 
However, the existing facility including all structural features, in addition to all electrical and 
mechanical equipment, will have to be replaced or brought up to code according to the findings 
and recommendations presented in the previous sections of this report. This option will most- 
likely result in the quickest and most direct solution to the problem of providing acceptable 
treatment to the community’s domestic wastewater. The completion of the plant in general 
conformance with the existing design will also result in a number of operational problems that 
need to be addressed before this option is selected. 

I 
I 
I 
I 

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 expected to reach $900,000 per year for the first few years of operation. In 
addition to general plant operations, the stated cost also includes all labour, materials, and 
equipment to clean and replace membrane cassettes according to the manufacturer’s 
recommendations. 

Membrane processes are complex and require a significant level of training to properly operate 
and maintain. Given the plant’s remote location, size of community, and limited access to 
training opportunities, there is a concern as to whether the City’s public works staff can acquire 
and maintain the expertise needed to operate ‘the system. 

The Fournier rotary press is generally a viable equipment option to effectively dewater activated 
domestic sludge. However, the process requires a considerable volume of wood chips, or pellets, 
to operate. These chips or pellets are not qvailable locally and will have to be shipped by sea 
from the lower Province. Accordingly, the cost of shipping and storing the indicated amendment 
material is expected to be expensive and further add to excessive operation and maintenance cost 
of the plant. 

Based on stated design and membrane manufacturer criteria, it is apparent that the existing plant 
is undersized in terms of both process and hydraulic capacity. As noted in Section 2.1.3, the 
estimated current population base is 5,200. By applying the established per capita water use rate 
of 400 lpcd to the indicated population base, the immediate average day influent flow is estimated 
at 2.1 MWd; which exceeds the stated plant hydraulic capacity of 1.8 ML/d. The membrane 
manufacturer’s process design criteria guqntees the established effluent water quality of 10 
mg/L for both TSS and BOD given an influent contaminate level of around 220 mg/L. The 
average measured influent contaminate level lis 350 m a .  
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3.8 COST ESTIMATE TO COMPLETE ALTERNATE PROCESS OPTIONS 

In addition to completing the existing plant’s construction with the current process equipment and 
facilities in-place, four other options were 1 considered that would allow for various levels of 
treatment and process schemes that would significantly reduce annual plant operation and 
maintenance costs. These options include the plant’s conversion to primary treatment, an 
activated sludge process, a non conventional activated sludge process, and a sequence batch 
reactor process. 

Conversion to Primary Treatment Only. The conversion to primary treatment would 
effectively remove the existing bioreactors, blowers, and attached aeration system from service. 
The aeration system would be removed from the existing bioreactors which would be converted 
to primary clarifiers. Primary sludge would be removed from the newly converted bioreactors by 
mechanical means, thickened, then pumped to a holding tank for final disposal at the City’s 
existing landfill. This option would provide Ithe City with a simplified and relatively inexpensive 
solution to the problem bringing the existing plant online within the shortest possible period of 
time. However, the level of treatment would not be much improved over the existing lagoon 
system now in service. For this option to be implemented, the Nunavut Environmental Authority 
would have to relax the established water quality standard established for the new plant and sea 
outfall. 

The conversion to primary treatment would require the installation of new sludge pumps, related 
piping, and mechanical equipment to remove settled sludge in addition to making modifications 
to the existing plant to correct code violations and to improve on overall plant operations. The 
costs to install the indicated new equipment and related plant modifications are presented as 
liquid stream capital costs in the following table with similar costs associated with other process 
options. 

Conversion to Conventional Secondary Treatment. Converting to a conventional activated 
sludge process would require considerable mrechanical and structural modifications to the existing 
plant. The primary change would include a conversion from a membrane to an activated sludge 
removal process utilizing newly constructed secondary clarifiers. The new clarifiers would have 
to be constructed outside the existing plant building; which, due to extreme cold winter 
temperatures, would need to be covered or place inside a new building. It is anticipated that the 
entire tankage (anoxic basins plus the existing bioreactors) of the existing plant would have to 
utilized as aeration basins in the activated sludge conversion. The effluent quality with this option 
is expected to meet and exceed the newly established water quality standard for a localized sea 
outfall. The stated treatment performance i$ based on the need for a minimum 15 day sludge 
retention time (SRT) in the newly constructed clarifiers. The costs associated with the design and 
construction of the new secondary clarifiers has been estimated at $3.3 million as shown on the 
following cost summary table. 

Conversion to Limited Conventional Treatment with 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. The existing 
anoxic basins and bioreactors could be operated in series as opposed to the current, or as 
designed, parallel flow scheme. The series operation of the existing process tanks, or basins, 
would allow for an increase in SRT and a marked improvement with sludge removal efficiency 
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and the overall treatment process. Sludge removal would be accomplished by utilizing Kaldnes 
or Evirosim filtration media at the terminal point of flow within the last bioreactor. This is a 
simplified option requiring significant mechanical and structural modifications to the existing 
plant. The option proposes the use of filtration media which typically requires more labour and 
related expenses to operate and maintain. The effluent quality is expected to meet and exceed 
established standards, closely approximating the previous activated sludge process option. The 
costs associated with the design and construction of the described conversion to limited secondary 
filtration has been estimated at $3.5 million as shown on the following cost summary table. 

Conversion to Sequencing Batch Reactor, Incorporating a sequencing batch reactor process- 
approach to the existing layout of anoxic and aerated bioreactor tanks is a viable option to 
improve the plant’s level of treatment. However, this option would require the construction of a 
second set of bioreactors with the same volume and general configuration as found in the existing 
plant. The operation of a time sequencing versus a continuous flow plant is significantly more 
complex requiring additional training of operational personnel. This option, like the conventional 
activated sludge option, will require that the proposed additional bioractor(s) to be covered or 
enclosed within a new building. Effluent quality is expected to meet and exceed established 
standards for a sea outfall. The costs associated with the design and construction of the new 
bioreactors has been estimated at $4.0 million as shown on the following cost summary table. 

The projected costs to operate, maintain, and complete the various construction requirements that 
can be associated with the process alternatives discussed above are summarized in the following 
table: 

ODtion EPCC‘ LSCC2 SMCC3 AO&M4 15YPW5 . 

Operate Existing Plant $820,000 NA $300,000 $900,000 $10,000,000 

Primary Treatment $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 

Table 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 including all concrete structures, pumping and piping systems, 
aeration equipment, mechanical equipment; electrical and instrumentation systems, etc. needed to 
modify the existing plant and implement the process scheme associated with the stated option. 

3. SMCC: Solids management capital costs including sludge thickening and/or dewatering equipment 
and all related piping and electrical control lsystems for all options. 

4. AO&M: Annual operations and maintenande costs for all options. 
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5 .  15 YPW: Present worth of all costs for a 15 year project life at a 7.0 percent discount rate. 

6 .  The costs shown for solids management improvements include the replacement of the Fournier 
Rotary Press with a thickening centrifuge. The justification for the recommended replacement is due 
to the anticipated excessive costs and general unavailability of wood chips or pellets to operate the 
Fourier press per the manufacturer’s recomtnendations. 

3.9 RECOMMENDATIONS AND SUMMARY OF FINDINGS 

The City of Iqaluit has to date invested an estimated $7.0 million to design and construct a viable 
and cost effective sewer treatment plant to conform with more stringent effluent discharge 
requirements as established by the Nunavut Environmental Authority. Unfortunately, 
construction of the plant was ordered to a stop due to numerous construction code violations, 
questionable engineering, poor selection of process equipment, impractical layout of plant piping 
and mechanical equipment, and various concerns regarding the expected costs to operate the 
facility over an extended period of time. 

The objective, or goal, of work presented in this report was to assess the condition of the existing 
facility and carefully evaluate feasible options to put the plant in service at the earliest possible 
date. With the exception of converting the existing plant to primary treatment, the various 
process and construction options presented above will allow for effluent quality in full conformity 
with established water quality standards. 

The general scope of this report requires the completion of a comprehensive plant audit to 
establish all deficiencies in terms of applicable building/construction code violations to further 
assess the scope of all additional work to bring the plant operational according to original 
performance criteria. This is interpreted as allowing for a completed treatment facility with an 
average day hydraulic capacity of 1.8 Ml/d With the capability to reduce regulated contaminants 
contained in raw domestic sanitary sewage tq meet effluent water quality standards established by 
the Nunavut Water Board. 

The problem with the stated interpretation of the report scope of work is that 1.8 Mud will, in all 
likelihood, be less than adequate to service the City’s population base by the time the existing 
plant is brought up to code in accordance with the recommendations made in this report. 
Therefore, additional consideration must be given to address the issue of plant requirements to 
meet projected growth over a reasonable planning period. To address this issue, and from various 
discussions with City officials, it has been tentatively agreed to that the City needs to pursue a 
phased construction approach to bringing the existing plant on-line over an extended period of 
time. The phased approach would allow the City to fund the additional plant construction over 
several years as opposed to spending a considerable amount of money to finance a much larger 
project within the immediate future. 

The remaining discussions will attempt to outline a feasible program to phase the reconstruction 
of the existing wastewater treatment plant. However, a number of basic and critical, design 
parameters will have to be assessed based on very limited data and information. The contaminant 
levels of existing sanitary sewage has been estimated at 200 mg/l to 300 mgA 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 demand has been estimated at 
between 200 lpcd to nearly 600 lpcd according to historical records taken at the Iqaluit Water 
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Treatment Plant fiom 1978 to 2000. The range of the stated basic design parameters is 
considerable and will have a significant impact on the scope of work, and related cost, to 
reconstruct the existing wastewater treatment facility. For the purpose of making a reconnaissance 
level effort to outline a possible phased dpproach to reconstructing the existing plant, it is 
assumed that BOD5 and TSS contaminant levels will not exceed the 300 mg/l level and average 
day indoor water demand will not exceed 400 lpcd. It is further assumed that a conventional 
secondary activated sludge process will be iacorporated into the design and operation o f  the final 
treatment facility. 

Phase 1 of an extended reconstruction project would include 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 the existing two bioreactors to 
aeration basins compatible with a conventional activated sludge treatment process. The completed 
Phase 1 work, as described, would allow for a hydraulic capacity of 1.60 MVd through the entire 
plant including the converted conventional activated sludge aeration basins. It must be noted that 
the completion of this reconstruction Phase would not allow for the treatment of wastewater 
influent. The plant will not be capable of treating raw sanitary sewage until secondary clarifiers 
have been constructed and included in the overall liquid treatment train in addition to the newly 
converted aeration basins. The plant would remain out-of-service until the completion of Phase 2. 
Engineering and construction costs to complete Phase 1 is estimated at $1.01 million. 

Phase 2 would include the design and construction of one 12.0 metre secondary clarifier with a 
hydraulic capacity of 1.60 Mud. The new clarifier would match the hydraulic capacity of the 
aeration basins completed in Phase 1 of the overall reconstruction project and would allow the 
plant to go on-line for the first time. The Phase 2 plant would have the capability to treat raw 
sanitary sewage to the standards established by the Nunavut Water Board for a population base of 
4,000 full time residences. Engineering and Construction costs to complete Phase 2 is estimated at 
$3.0 million. The stated cost does not include an insulted building to totally enclose the new 
clarifiers. Freeze protection will be provided by removable-insulted covers to be placed over the 
newly constructed clarifier during cold weather operations. 

Phase 3 would include the design and cohstruction of two additional aeration basins (same 
geometry and hydraulic characteristics as the basins converted in Phase 1). The construction of 
the new aeration basins would add an additional 1.60 MVd for a total of 3.20 MVd of liquid 
stream hydraulic capacity through the aeration phase of the overall process scheme. However, the 
plant would only have a treatment capacity of 1.60 Mud due to the existence of only one 12.0 
metre secondary clarifier. Engineering and construction costs to complete Phase 3 is estimated at 
$1 -6 million including insulted basin covers 6or cold weather operations. 

Phase 4 would include the design and construction of a final 12.0 metre secondary clarifier. The 
plant would have a total hydraulic capacity of 3.2 MVd allowing for the treatment of raw domestic 
sewage from a population base of 8,000 residences. Engineering and construction costs to 
complete Phase 4 is estimated at an additional $3.0 million including insulated covers for cold 
weather operations. 

Making a few basic assumptions, the completion of all four phases of the reconstruction project 
would allow for adequate raw sewage trehtment to the planning year of 2012. The basic 
assumptions would include 1) the population growth rate for Iqaluit averages 3.7 percent over the 
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foreseeable future, 2) raw sewage contaminant levels remain at or below current levels over the 
stated planning period, and 3) the average per capita indoor water demand stabilizes at or below 
400 lpcd. Assuming that each of the described project phases can be completed within a 12 
month time fi-ame starting in 2003, the findl plant can be on-line by late 2006 allowing for an 
additional 6 years of operation without further expansions or modifications to the existing facility. 
This time fi-ame would also allow for the City to acquire better operational datdinfonnation to 
more accurately assess the need and timing of future plant expansions. 

I 
I 
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Glossary of Terms and Acronyms 

GLOSSARY OF TERMS/ACRONYMS 

ACI 350: 

BODS: 

CAD: 

CEC: 

CGSL: 

DBSPC-7/22/99 

DO: 

ETC: 

HDD : 

HMA: 

HMAP-3/18/98: 

H M A P - B /  12/9 8: 

W A C :  

IP: 

IRFQ-1/21/98: 

MCC: 

NBC: 

NFPA: 

NPC: 

NWT: 

P&ID: 

PLC: 

RAS: 

American Concrete Institute Standard for Hydraulic Structures. 

Five day Biological Oxygen Demand for influendeffluent contaminants. 

Computer Aided Design. 

Canadian Electrical Code. 

The consulting firm of CH2M Gore & Storrie Limited. 

Design-Build Stipulated Price' Contract for the Municipality of Iqaluit Water 
Reclamation Facility as prepared by Hill, 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 Treatment Options 
for the Municipality of Iqaluit; as prepared by Hill, Murray & Associates dated March 
19, 1998. 

Revised Proposal for Fully Integrated Sewage Treatment Facility for the Municipality 
of Iqaluit as prepared by Hill, Murray & Associates dated June 12, 1998. 

Heating, Ventilation, and Air Conditioning. 

Input Program. 

Request for Qualifications and Proposals for Sewage Treatment Options as prepared by 
the Municipality of Iqaluit dated January 2 1, 1998. 

Motor Control Center. 

National Building Code-1995. 

National Fire Protection Association. 

Industrial Health and Safety Standards and Canadian Plumbing Code. 

Northwest Territories. 

Process and Instrumentation Qiagram. 

Process Logic Control. 

Return Activated Sludge. 
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SMART: Unspecified proprietary term ’used for system control software as proposed by Hill, 
Murray & Associates. Actual definition of the acronym not given in the design or 
contract documentation. 

SRT: Sludge Retention Time. 

TSS: Total Suspended Solids. 

WAS : Waste Activated Sludge. 
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04 April 2001 Our File: Iqaluit 

Via Facsimile (867-979-5910) 

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 €or 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 devtloped 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 @e site. All of these subcontractors should be paid directly 
fiom monies remaining in the project funds, and we understand that in fact some contractors may 
have already been paid. 

The outstanding contract amount, net o ~ G S T ,  is $579,600. This is exclusive of any delay claims or 
soft costs which I estimate in the ordet of $125,000 to $175,000. A detailed list of outstanding 
third-party HM/CWC 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 Consmction has outstanding payables, as we understand, in the 
order of $204,000, which includes: 

Clean Seal 
Hill Murray MobDemob $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 systep 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). 41 the ancillary systems (HVAC etc) have already been 
commissioned by W C W C .  There are some issves that need to be addressed, and I provide the following 
information in as much detail as possible. 

Influent Dump Station The proposed diversion tQ the lagoons has never been approved, and as such no materials 
have been ordered. 

There is presently a cemant 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 lbeen supplied with a 4” steel and victaulic line to facilitate 
dumping of raw sewage. A 4” victaulic nipple (4” MIPT x groove), one 400D Kamlock 
(4” FIPT x female kamlodk) 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 bien 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 3’’ 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 115V coil. 
The trash augers have been bumped and verified. 
The recycled water suppiy to the augers requires a %,, 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. Dependmg on any 
elevation changes to the floor of the tank, it may be necessary to change the downcomer 
height to accommodate. $imilarly, if there is substantial changes to the width or length 
of the tank, this may affeqt 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 rpmove/replace 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 permeat; pumps has not been completed. This is required prior to wet 
testing. 
Both pump systems with HaOC1, Citric Acid and heating system are complete. The new 
suction header and discharge terminations are also complete. 

A priming assembly has been installed (3-way valve). During normal operation, the 

Aerobic Tanks 

Zenon 

Soalung Tank Recirc 
System 
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1, S tem 
pumps will draw through the soaking cassette and return to the soak tank To prime, 
move the ball tot he alternate position. This piking is connected to vacuum pumps P-36 
A & B and will evacuate ~e air within the suction piping, pump and hoses. Once the air 
is removed, move the 3-vctay 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 headet at the top of the membranes. These PVC fittings, hoses and 
cam-lock fittings are on site. 
The Fournier press requites one 3” plastic line connection to the flocculator. This will 
require the supply of one 34’’ FIF’TEIPT 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 tra$h 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 transpprt 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. 

Cassette modifications 

Sludge 
Module 

Pressing 

Emergency Diesel A 24V-trickle battery chager is required. 
Generator 

W A C  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 from 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 udits. 
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. 

Currently the main circulpting pump is sufficient to maintain the appropriate circulation 
in the heating system. 

Office counter top and pahting 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 #1. 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. n s  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. 

OfficeWashroodLab 

A temporary shower drain runs through this line to the outside. 
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Control For commissioning, temporary wiring has been installed as follows, to bypass the PLC: 

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 from the hydrostatic test should be used to fill the recycle water system (this 
system is currently bypassed to allow one pump to run kom 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 termiqal block) 

Final grading needs to be completed. General I 
Set-to-WorWWet testing I 

For hydrostatic testing, the lay-flat hose needs to be connected kom 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. Nitrifying 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. 

Trev && 
President 



HM/CWC Third Party Payables 

]Item HM Amount CWC Amount Total Net of GST 

2,871.30 

3,047.64 

1,680.63 

142,275.48 

6,955.99 

5,128.53 

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 

Baffin Building Systems 

Baffin Energy Systems 

Bartle & Gibsons 

Canadian Airlines 

Canadian 
Freig htwa ys 
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 

3,072.29 

3,260.97 

1,798.27 

152,234.76 

7,442.91 

5,487 5 3  

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 SI 

770.40 

7,215.51 

2,865.23 

11,516.33 

2,706.23 

2,961.23 1 

6,857.1 3 

I 

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 
lQuig g Construction 
I1 290,813.90 290,813.90 271,788.691 
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Silent Aire Mfg Inc 

Uqsuq Corporation 

Western Engineering 

10,272.05 

18,832.00 

4,202.73 

2,969.35 

10,272.05 

18,832.00 

4,202.73 

2,969.35 

9,600.05 

17,600.00 

3,927.79 

2,775.09 
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setback 
SEAN MCKIBBON 
Nunatsiaq News 

IQALUIT - A shortage of money may force the 
Town of Iqaluit to postpone completion of a 
proposed new sewage treatment plant by one year. 
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Nunavut's deputy minister of Community 
Government, Mike Ferris told Iqaluit Town 
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Council this week the town may have to build part @ ad dept 

Archives of the plant now and wait for more funds frornthe 
territory next year. 

Search archives 

~ . ,  . , . .- 'There has to be a recognition there are less dollars 
than in the past," said Ferris. 

Town officials say the plant is a must because of 
tough new environmental laws that govern the type 
of waste water that can be pumped into the ocean. 

If the plant is not built the town could be charged 
with violating any number of environmental laws 
and face heavy fines, Town Engineer Denis Bedard 
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But Ferris told the council Tuesday night that 
regulatory bodies such as the Department of 
Fisheries and Oceans and the Nunavut Water Board 

What should may be lenient with the town if they can see 
progress is being made with the treatment plant. become the new 

Nunavut 
Bedard said the Town will receive $800,000 in government's most 
infrastructure fimding from the federal government urgent priority? 
and the town plans kick in $500,000 of in-lund 
donations of labor and services to the contractor, @ Economic 
but that still leaves a short-fall. development 

and iob ., 
creation 

0 Housing and 
homelessness 

0 Crime, 
corrections 

The other option being explored is for the Territory 
to borrow money - between $2.7 and $3.1 million 
- to bridge that shortfall and finish the project, 
Ferris said. 

and the justice 
system 

0 Inuit language 
and culture 

0 Education and 
training 

0 Mental health 
services and 
suicide 

While the town hasn't signed any large over- 
arching contract for the project yet, it has picked 
the company it wants (Hill Murray and Associates) 
and has spent about $1.5 million on smaller 
"service contracts" for the plant's design, and 
building materials. But Hill Murray is getting 
impatient and wants to begin construction th s  
summer. 

Ferris said his department along with Hill Murray 
had been talking with Toronto Dominion which " 
handles Hill Murray's asset management about 
getting the loan. 

This online poll is 
provided solely 

for the 
entertainment of 
our readers. It 

reflects the 
opinions of only 

those Internet 
users who have 

chosen to 
participate and its 

results do not 
necessarily 

represent the 
opinions of the 

public as a whole 
or the publishers 

He said a decision should be made this week on 
which option the government will take. 
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New lqaluit sewage plant still isn't 
working as planned 

MICHAELA RODRIGW 
Nunatsiaq News 
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Ft Letters to the editor 

B News tips 

I Subscribe 
IQALUIT - Iqaluit's new $7.1 -million sewage 
plant is now three months overdue and as many as 
four months away from completion after springing 
several leaks within its cloncrete tank system. 

Advertising 

B Specs, rates, 
Iqaluit officials discovered leaks in the concrete 
walls of some of the system's tanks after the tanks 
were filled with water during a test early this year. & maps 

P Multi-paper 

"There is a delay in the project. We are working buying services 

with the contractor to resolve the issues," said Paul 
Fraser, Iqaluit's acting senior administrative officer. 
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Submit a 'Iassified 
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Fraser said he expects any extra costs to be covered 
by the contractork bond or "insurance." The $7.1- 
million sewage treatment system filters human 
waste through a series of membranes and is 
supposed to replace Iqaluit's smelly sewage lagoon. 

The cost of the plant is split between the Town of 
Iqaluit and the Nunavut government. In a water 
licence issued late last year, the Nunavut Water 
Board imposed a deadline of Feb. 15 for the system 
to be up and running 6 three months ago. 
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council on the project after Nunatsiaq News press- 
time. But he confirmed there are problems with the 
"integrity" of the systemls walls. 

"We have a new plan for the remediation of the 
leaks that existed," Fraser said. 

The Town commissioned an independent study of 
the plant in March, whch suggests that the plant be 
repared. 

Last week the town sent the report to the project's 
contractors, Hill Murray, and is now awaiting a 
response. 

"Hill Murray are loolung at it right now and they're 
going to advise us on how they're going to address 
those issues," Fraser said. Fraser would not 
describe the technical problems that have stalled 
the project. 

The structural study cost $15,000 but was covered 
by the Nunavut government, said Coun. Matthew 
Spence, chair of Iqaluitk development, works and 
public safety committee. 

The leaks, Spence said, were created by large 
pieces of gravel that were trapped on top of plastic 
interlacing when poured into molds used to form 
the tank's walls. 

"When they poured the cloncrete, some of the 
granular sources were laxtge and couldn't fit, would 
get lodged between these criss-cross plastic pieces 
and would leave an air pocket above the stone," 
Spence said. 
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expensive to fly in and may have to wait for the 
sealift. 

Both Fraser and Spence said they're confident the 
problem can be fixed 

"This is a problem, no doubt about it. And it's 
disappointing that we've got a problem, but it's not 
necessarily unusual," Splence said. 

"This contract is still alive and well,'' Fraser 
stressed. 

Both Fraser and Spence said any extra cost to 
repair the system should be paid by the contractor. 

"I'm not worried that  the^ town is going to incur 
anymore cost at this point," Spence said. 

While the project hasn't been completed, Spence 
was unsure how far the company's responsibility 
goes. 

Meanwhile, the municipality is already in breach of 
one of the terrns of its water licence, and once the 
leaks are repaired the sy$tem's membrane still has 
to be installed. 

Spence said the Town has written to the water 
board to notify it of the delay and the Town's 
actions to correct the problems. 

Iqaluit's one-year water licence comes up for 
review this fall. 
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lqaluit Town administrators ignored 

lqaluit administrators were told last fall that 
lqaluit's new $7.1 million sewage treatment 
plant was flawed. Bu~t they never brought 
the information to Town Council. 
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SEAN McKIBBON 
Nunatsiaq News 

IQALUIT - Some Iqaluit town councillors say 
they were left out of the loop when the Town's 
administration made two payments to a contractor 
for a new sewage treatment plant that still isn't 
operational. 

Two payments were made to engineering firm Hill 
Murray in November and December, against the 
advice of another engineering firm that the Town 
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. .  In September of 1999, edgineering firm Dillon 
Consulting Ltd. raised concerns over the structural 
integrity of the building and recommended the Click below 

Town seek legal advice. 

But that recommendation never made it to council. 

"Council may not have been fully apprised of those 
concerns," said Paul Fraser, the TOW'S former 
acting senior adrmnistrative officer, this week. 
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The hint of a break in ccpmunication between the Classifieds 

council and administration was first revealed in a 
management letter written to the town by Philip 
Clark, a partner with the accounting firm MacKay 
Landau, who audited the town's 1999 finances. 

"The town engaged a third party engineer in Sept. 
1999 to oversee the project. Against the advice of 
the consulting engineer, progress claims were paid 
to the contractor in November and December," the 
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and staff of 
Nunatsiaq News. in terms of scrutinizing the project, having the time 

to actually manage it properly," Spence said. 
View Results. .. 

"They did that. They were hired by council and yet 
administration, when this third party engineering 
firrn made some recomendations, administration 
didn't accept them. In fact they didn't even bring 
them to council. That's extremely frustrating." 

Discussion 

Board 
I TaikBack 

Spence says that he has never seen correspondence 
from the third party engineering firm. 

"How are we supposed tu, make good decisions?" 
he asked. 

Spence isn't alone in his frustration. Coun. Linda 
Gunn said that a councilor who gets too involved in 
the work of admmistration is liable to be branded a 
"micro-manager . I' 

"Unless you are made aware that there is any 
reason to ask a question of the senior manager or 
mayor, or if you address it through committee, 
there's nothing you can do," Gunn said. She said 
the concerns of the third party engineering firm 
came as a surprise to council. 

One-page contract 

Coun. John Matthews said the payment of funds 
already budgeted for on a contract that had already 
been approved by council normally wouldn't go 
back to council, but he said the concerns raised by 
Dillon Consulting should have been brought before 
a committee of council at the very least. 

"If they weren't going tol follow the advice of the 
engineers then it probably should have come before 
us - unless they had compelling reasons to 
override the third party," said Matthews. 

The letter also reveals that some of the work on the 
$7 million sewage treatment plant was contracted 
using a one-page service, contract. 
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Now there is a contract &spute. According to 
Coun. Matthew Spence the Town has hired lawyer 
Joe Dillon to help sort out who is responsible for 
fixing the sewage treatment plant's structural 
problems. 

Gag order 

"The problem I have right now is that there is a gag 
order in the contract. We signed a contract that says 
we're not allowed to talk about this publicly," he 
said. 

"This is a problem with the building, the 
construction of the building. We're not at the stage 
really where we're talking about their technology 
because we don't know. We're not going to know 
until the tanks can actually be filled with either 
water or sewage and we're not going to be able to 
do that until we fix these walls," said Spence. 

"We're hoping that these guys are loolung at a cost- 
effective way of bringing the materials in on the 
boat and that part of the delay is because they need 
to bring it up on the boat and they can get busy 
fixing it in September." 

Fraser said the plant would be operational by the 
end of the year. 
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A service contract states the dollar value of the 
work to be performed and has a brief description of 
the work to be done. The management letter fiom 
MacKay Landau said that one such service 
contract, for $2,871,164,35, was issued with the 
description "completion of the Iqaluit sewage 
facility" written on it, and no other detail. 

The management letter says that the one-page 
contracts put the municipality in a precarious 
position. "The Town is placing itself at financial 
risk if there is a contract dispute and the town needs 
to rely on the contract to enforce performance," the 
letter states. 

3/3 1/2004 
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Iqaluit's mayor Jimmy Kilabuk refused to comment 
on the fiasco, citing the confidentiality clause in the 
main contract, which he hays prevents him or other 
councilors from speaking publicly about the 
sewage treatment plant project. 

"They could take us to court," Kilabuk said, 
through an interpreter. 

But when he was told that questions would not be 
about Hill Murray's performance, but about why 
the town paid the company after Dillon Consulting 
told the Town not to, the mayor said, "I don't want 
to be interviewed right now." 

He said he would be available for interviews on the 
topic in August. 

Pressure from water board 

Fraser said that there was a significant amount of 
pressure to get the sewage treatment plant 
operational and some of the accounting problems 
identified in the management letter were a result of 
that pressure. 

"There was some perceived necessity for fast- 
tracking this," said Fraser. 

The town was issued a water licence last year by 
the Nunavut Water Board that stipulated the 
sewage treatment plant should be operational by 
Feb. 15. 

Spence said he hopes that the water board members 
understand that the town is having problems with 
the treatment plant and will grant the municipality 
some leeway in meeting the conditions of the 
licence. 
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Town presses for repair on $7.1 million project 

Jorge Barrera 
Northern News Services 

Iqaluit (Aug 07/00) - It's an unremarkable building beside the sewage lagoon, off the 
road to the dump. 

It certainly doesn't look like a modem $7.1 million sewage treatment plant that's been 
sitting idle for almost a year. 

The reason? The cement tanks leak. 

,I 
It ' 
11 
I 

The Town of Iqaluit has spent most of its budgeted $7.1 million on the plant -- except 
for $590,000 -- the amount leftover to fix the problem. 

But town manager Rick Butler says he isn't worried. The town has taken the case to 

I 
I 

the bonding company which insured the project and he expects the necessary repairs 
will be done. 1 
"We have a pretty good case," said But1e;r. "Nothing in life is guaranteed, but I think it 
will work out in our favour." -I 
The treatment plant was built by engineering firm Hill Murray from Victoria, B.C. 

Construction began in June of 1998, but ran into trouble last fall after the faulty 
cement was discovered. 

Hill Murray had hired a B.C.-based company, Quigg Construction Ltd., to build the 
tanks. After the flaw was discovered, Quigg proposed a quick $120,000 solution to 
mend the tanks, which involved spraying the inside structure of the tanks with a 
rubber seal to ensure they remained water-tight. 

But a third party, Dillon Consulting -- originally brought in by the town to oversee the 
paper work -- said the repair wouldn't work. 
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Hill Murray president Trevor Hill insisted the most economically viable decision had 
to be made. 
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"Our proposed mend costs $120,000," he said. "(Dillon's proposal) costs $500,000." 

In April of this year, the town brought iq yet another engineering firm who agreed 
with Dillon's proposal. Still, Hill Murray and Quigg don't want to mend the tanks to 
the more elaborate specifications. 

In a letter to Hill dated July 26, the town accused Hill Murray of being in default of its 
contract and pressed them to fix the tanks. 

"The municipality requires the design builder to correct the default in accordance with 
the specifications (outlined by the outside firms)," stated the letter. 

But Hill said Quigg and Hill Murray were not bound to fix the tanks according to the 
suggested specifications because the opihions came from sources not bound by the 
contract. 

The town -- because their contract with Rill Murray is in default -- has taken the case 
to the bonding company, which insures the contract for $1.3 million. But time is not 
on the town's side. They need to resolve the bond issue before the ice fi-eezes, 
otherwise sealift vessels won't be able to bring the necessary equipment in to repair 
the tanks. 

"Our plan is to get the treatment plant done by the end of the year," said Matthew 
Hough, town engineer and administrator. "We are working to have the bonding issue 
resolved before September." 

Butler said the town does have another plan should the bond not come through in a 
timely manner, but he refbsed to comment on the second option. 

"We do have a plan B, but there's no sense in talking about hypotheticals right now." 

"The taxpayer will not have to foot this bill," added Butler, promising that problems 
like this will never happen again. 
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It's back to square one in the quest to solve Powell 
River's wastewater treatment problems, said the 
councillor in charge of finding a solution to 
mounting costs and facilities which do not meet 
their permits. 
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"In a nutshell, $6.3 millilon and three years later, we are back to 
where we started, with the added burden of direct and indirect 
related legal entanglements and six times the previous operating 
cost," Councillor Russell Storry, chairman of the public-works 
committee, said on a special address on Shaw TV 10 last week. 
"We have a plant ~ e s t v i e w ]  struggling to meet current 
guidelines, two pildwcmd and Townsite] that don't meet current 
regulations, and a regulatory requirement forming part of the 
Westview Wastewater Treatment Plant permit mandating that a 
LWMP [liquid wastewater management plan] be submitted for 
approval to MELP [minigtry of environment, lands, and parks] 
outlining how and when we as a community intend to bring all 
our sewage treatment up to current regulations." 

In 1997, Hill Murray and Associates were awarded a contract to 
upgrade the Westview Wastewater Treatment Plant at a cost of 
$6.3 million. Substantiall completion was agreed to and final 
payment was made on July 27,1998. The plant became the 
municipality's when su b$tantial completion was agreed to; 
however, it did not meet permit requirements. Hill Murray was 
given two opportunities do correct mutually agreed upon 
deficiencies. 
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"After almost doubling the process equipment, the plant just 
meets permit with process elements requiring labour-intensive 
manual cleaning, potentially reducing their service life. Our staff 
advise the plant is 'ungtable."' 

The cost of operating the Westview plant is $1,030,065, or 
$3,000 a day. The plant exceeded permit levels 50 times in a 
year. 
Hill Murray has placed a $1.9 million builder's lien against the 
facility to recover the cost of additional work. The municipality's 
solicitors have filed a writ of summons to protect its right to sue 
the contractor for failing to complete the contract, including 
rectification of $662,000 worth of deficiencies, including sludge- 
and grit-handling issues. 

Storry noted that the iricrease in sewage fees to meet the cost of 
operating the plant are calculated by frontage and have resulted 
in a disproportionate jump in fees for a family on a rural lot in 
Wildwood compared to a similar household in Westview with the 
same usage. 

Storry noted that the municipality continues to work on the 
problems, including reducing ground and surface water into the 
sewer system, cooperating with the RCMP commercial crime 
unit investigation into the possible misuse of public funds, and 
proposing a forest fertilization pilot project for the sludge which 
has the potential of reducing operating costs by more than 
$100,000 a year. 

The municipality is also working on implementing a fairer 
sewage fee structure and is moving ahead on an accelerated 
LWMP. . 
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Split Final 

By Laura Walz - Editor 

A dream of showcasing new wastewater-treatment 
technology on the west coast never materialized 
for two young businessmen from Victoria. 

Neither did a promise by the company's president to drink a 
glass of the treated effluent from the plant. 

After over three years of escalating costs, a long list of 
deficiencies, and repeated failures to meet provincial permit 
requirements, Powell River municipal officials have said 
goodbye to Hill, Murray and Associates, the company which 
upgraded the Westview wastewater-treatment plant. 

All the outstanding legal actions between the Victoria-based firm 
and the municipality have been settled, said Councillor Russell 
Storry, chairman of the public-works committee. 

"The contract has been settled," he said. "There are no 
contractual matters or disputes outstanding. There was no court 
action." 

Hill, Murray had placed a $1.9 million builder's lien against the 
facility to recover the cost of additional work. The municipality's 
solicitors filed a writ of summons to protect its right to sue the 
contractor for failing to complete the contract, including 
rectification of the $662,000 in deficiencies. 

The municipality paid Will, Murray $27,000 for consumables, 
Storry said, items such as chemicals and wood chips used in 
operating the plant. 
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The settlement means the municipality can move ahead on 
making changes or co,rrections to the plant. 

There was very little chance the municipality could have 
recovered any money from the performance bonds which were 
part of the contract because substantial completion for the 
upgrade was issued, Storry also said. "The cost of pursuing it 
also has to be balanced in." 

While the plant is currently meeting its permit, a long list of 
deficiencies has been identified. The municipality can correct 
them, Storry said, andl it is beginning with the safety-oriented 
ones first. 

"We're now looking at other options where we can address the 
deficiencies." 

It costs more than $1 million a year to operate the plant, or 
$3,000 a day. 

However, at the direction of municipal council, staff have 
developed ways of reducing the operating costs. The public- 
works committee passed a motion at the December 14 meeting 
accepting a proposed lplan to save $983 a day, or $358,715 
from this year's operating costs. Council will have to accept the 
recommendation for it to be put into action. 

The municipality has also entered into an accelerated liquid- 
waste management plan to find a solution for all its sewage 
needs. The first phase! of that project is expected to be 
completed by the middle of January. The province has given the 
municipality a $1 0,000 grant for the study. 

As well, the municipality is continuing to cooperate with a RCMP 
commercial crime unit investigation into the possible misuse of 
public funds. 

Trevor Hill could not be reached by The Peak before deadline. 
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Low marks for high pollution 
By Laura Walz * Editor OS/ 14/200 1 

Powell River has made a strong showing on the 
provincial government's latest list of polluters. 

The ministry of water, land, and air protection released the 21st 
environmental protection noncompliance report last week. It 
covers an 18-month period from October 1, 1999 to March 31, 
2001. The Wildwood lagoon appeared on the list for the first 
time, joining thewestview wastewater treatment plant and 
Pacifica Papers, Inc. The Wildwood lagoon exceeded permit 
limits for biochemical oxygen demand by up to 64 per cent in 
five of 18 tests, and total suspended solids by up to 30 per cent 
in two of 18 tests. Terry Peters, president of the Wildwood 
Ratepayers' Association, said the fact that the Wildwood lagoon 
is on the noncompliance report forecasts more sewer woes for 
the municipality. 

"Hold onto your seats, because the worst is yet to come if they 
don't do something about it now," said Peters. "The writing is on 
the wall that they're killing this facility. It's going to be a huge 
blow to this municipality if that ever goes anaerobic, not to 
mention the smell wouild be outrageous.'' Peters said his group 
has recommended to the municipality to disallow the dumping of 
septage into the lagoon. But Councillor Russell Storry, chairman 
of the public works committee, said septage wasn't the problem 
with the lagoon. "The total amount of solids is in the order of one 
or two per cent," said Storry. "We're being told it's not significant 
in the overall operation. If we stopped dumping that in there, it 
won't get us into compliance." There was money in the 2001 
budget for the Wildwogd lagoon and Storry said he was waiting 
for municipal staff to outline how the money was going to be 
spent. 
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The Westview wastewater treatment plant exceeded permit 
limits for biochemical dxygen demand by up to 213 per cent in 
13 of 78 tests. It also exceeded total suspended solids by up to 
120 per cent in nine of 78 tests. As well, it did not optimize the 
secondary treatment works 160 of 548 days during the reporting 
period. This is the third time on the report for the Westview 
plant. Storry said the municipality was waiting for the provincial 
government in order to proceed with a proposed upgrade to the 
plant. (See Hydroxyl story on page 3). 

Pacifica is cited for exceeding its permit limit for total reduced 
sulphur from "other sources" six out of six times during the 
reporting period, based on data supplied by the company. It is 
the second time the mill has been on the report for emissions 
under Pacifica Papers' ownership. An upgrade project to 
address noncompliance was completed in June. Pacifica 
environmental chemist Kevin Gertken said data from monitoring 
stations and other test sites indicate the company is now well 
within its permit levels. 

"Testing we've completed for the second quarter has shown 
we're well in compliancre with our permit now," he said. "We're at 
about a third of our permit level now." Gertken also said air 
quality has improved since an emergency vent in the new 
system which had beeh left open was closed. "We have had a 
few higher readings at the Townsite station, but the readings 
that we traced back had nothing to do with the valve. In general, 
especially in Cranberw and Wildwood, air quality has improved 
dramatically." 

@The Powell River Peak 2004 

Reader Opinions 

Post your opinion and share your thoughts with other readers! 

Name: Dawn Date: Aug, 02 2003 

I have to completely agree with Tom Moore. There is a terrific 
web site called Waste Busters. There you can write letters to 
any department in B.C. Government and offer suggestions or 
post complaints about certain situations. I myself have just 
submitted an article to the Ministy of Water, Land, and Air 
protection,stating that 'any company over compliance limits get 
fined. A big fine at that. Maybe making them pay up will make 
them check for these "errors" more often to at least ensure 
they won't be paying anymore fines, if not just for our health. 
You do not have to leave personal information if you don't 
want to. I suggest everyone check it out. 
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Name: Tom Moore Date: Aug, 02 2003 
30 times the level of pollutants measured "due to an error in a 
spreadsheet formula" is what we all live with here in Powell 
River. 
Does anyone realize what a permit entails? This means that 
the mill is allowed to over pollute, and has been allowed (by 
our all-knowing government(s) since 1976. 
Fine. One might say, 'Well, that's the smell of money'; but, do 
any sentient beings otrt there realize what ramifications result 
from exposure to organochlorines, furans, dioxin, and a myriad 
of estrogen-mimmicking substances do to a population? 
Here's an observation- it stinks really bad- the stink-mill is 
gross- I can't even play tennis- and I'm damn sick of it! 

Number of Opinions: 2 1 - 2 o f 2  

Send us your community news, events, leffers to the edifor and 
other suggestions: editor@prpeak. com 

Copyright 0 1995 - 2004 PowerOne Media, Inc. Ail 
Rights Reserved. 
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At this week's council meeting, Hough Classifieds 

recommended the city embark on a major review of 
the sewage plant. 

The leaks have been fixed and the tanks are now 
water tight, he said. But the study is required to 
determine iust how much more work is left before 

Poll 

What should 
b m m e  the new 

.I 

the plant can be opened. Nunavut 
government's most 
urgent priority? There's also the question of money. Hough said the 

Economic review will spell out exactly how much it'll cost 
every year to run the sewage treatment plant - and development 
then the city will have to figure out if it can still and job 
afford it. creation 

Housing and 
"The council wants to know where they stand homelessness 
before they flick the switch. They want to minimize Crime, 
their risk as much as possible," Hough said in an corrections 

and the justice interview. 
system 

Years of setbacks Inuit language 
and culture 

The sewage treatment plant has been tangled in a 
mess for years. 

Education and 
training 
Mental health 

In 1997 the city determined the sewage lagoon 
wouldn't have the capacity to deal with waste 

services and 
suicide 

produced by the rapidly growing population. 

They hired a B.C.-based lengineering firm, Hill 
Murray and Associates, to build a zeon 
microfiltration treatment plant. Construction began 
in 1999, with completion expected in 2000. 

Vote 

This online poll is 
provided solely 

for the 
entertainment of 

But during construction, officials discovered leaks 
in the walls of the four concrete tanks. It appeared 
that when engineers poured the concrete, some of 
the granular bits were to6 large and got lodged in 
the walls. They left air pockets in the structure, 
making the tank walls unstable. 

An Iqaluit engineering firm, hired to oversee the 
project, had alerted city administrators that the 
work Hill Murray was doing at the plant wasn't 

our readers. It 
reflects the 

opinions of only 
those Internet 
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results do not 
necessarily 

represent the 
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sound. They suggested the city seek legal advice, 
but that didn't happen. 

In fact, the administration continued to pay Hill 
Murray even though it knew about the flaws in the 
tanks. 

"The contractor made some errors and we've had to 
fix a number of them up," Hough said. 

Contractors had to spend eight months repairing the 
tanks. The city paid for the repairs with $550,000 
that an insurance compwy paid out after the project 
fell apart. 

"That's now provided us with water-tight tanks, 
and it's provided us with a sewage treatment plant 
that we can look at completing," Hough said. 

Reviewing the plant 

The upcoming review will determine the hture of 
the plant. 

First, contractors will visit the plant to gauge what 
work is left to complete. 

Then, the more pressing question will be dealt with. 
In particular, city officials want to see if Hill 
Murray and Associates was correct when it said it 
would cost $400,000 a year to operate and maintain 
the plant. 

Hough said the review will look at all costs 
associated with running the plant. 

"We'll bring in contractors whose job it is to tell us 
how many people we need to put in that plant to 
run it, how often we need to change the filters, how 
many chemicals we need to replace each year, how 
much water we'll use, how much power we'll use 
and what the telephone bills will be," Hough said. 

Hough's recommending the city hire Earth Tech, a 
B.C. engineering firm, to conduct the review. He's 
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keen on that firm because it studied a similar 
sewage plant in B.C. that also went awry after the 
Hill Murray company worked on it. 

Hough said the Iqaluit city council is worried the 
review will come back with a negative response: 
that it'll cost more than $400,000 to run the plant. 

"We are cash-strapped," Hough said. '.'We have had 
such sudden growth in the community and there are 
so many demands that just lumping on a $400,000 
cost is a big burden." 

Council will have a major decision to make if it 
turns out the plant will cost more than expected. 
Hough said they may have to look at using other, 
cheaper technologies to run the plant. 

Representatives fiom th0 Earth Tech firm will meet 
with city councillors next week to outline exactly 
what they want to do in their review of the sewage 
treatment plant. 
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This January, council commissioned engineers 
from Earth Tech Inc. of B.C. to inspect the sewage 
treatment plant to spell out how much work is left 
to complete it - and how much it will cost the city 
every year to run it. 

The engineer's report, released this week, shows 
there are some defects ia the plant's design, major 
improvements are needed and it doesn't meet all 
the safety requirements. 

The floor of the electrical room is sagging and may 
cause drainage problems, some of the electrical 
systems don't meet Canbdian electrical codes and 
better ventilation should be installed, the engineers 
say. 

But the flaws come as no surprise to Iqaluit's 
mayor. "I think, from comci17s perspective, those 
defects are not that important because we knew it 
wasn't working," John Matthews said. 

On top of that, it turns out that running the facility 
will cost more than council anticipated. 

"Six hundred thousand dollars is just too onerous 
on the city," Matthews said. 

But the key, the mayor says, is the significant 
discovery that the plant might not have the capacity 
to treat all of the sewage that is generated in Iqaluit. 

"The plant wasn't designed to meet the needs of 
Iqaluit at its peak times, especially given its rapid 
growth over the past few years," Matthews 
explained . 

The plant was built to hqndle 1,800 cubic metres of 
waste a day, but the c q e n t  population is producing 
about 2,100 cubic metres of waste daily. 

To get the plant up to par7 the city would have to 
put another $3.3 million worth of work into it. 
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Council will have to vote on whether to go with the 
engineer's recommendations. The mayor said no 
date for the vote has beev set. 

In 1997, after determining the sewage lagoon 
wouldn't have the capacity to deal with waste 
produced by the growing city, council hired Hill 
Murray and Associates to build a treatment plant. 

But the company's work on the plant was flawed, 
causing leaks in the concrete tanks. The city 
stopped construction and spent eight months 
repairing the damage. 

Council then undertook this major review of the 
plant, wanting to see if there was any way to 
breathe life back into the failed project. 

"I think the reality is that we'll be using the sewage 
lagoon for another season," the mayor said. 

But he's confident that Iqaluit residents will see the 
sewage plant up and running, possibly sometime 
next year. 

"It's right and proper to treat the sewage with a 
way other than the sewrage lagoon," Matthews said. 
"It's definitely a priority, so we're going to have to 
come up with the money somehow to make it 
happen. 
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after pleading guilty to one count of discharging 
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overflowed into the inlet on five separate occasions ' 
between April 23 and July 4,200 1. 

Malfunctioning lift stations caused the 
"deleterious" matter to flow into the bay, home to 
fish and marine mammals, the court heard. The 
public was unaware of the incidents until they were 
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reported by the media. 

Marine life was not harmed by spills, an 
Environment Canada investigation determined. 

The spills were caused by several malfunctions, 
ranging from rags in the pipes to a broken belt. 
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Three of five spills were due to mechanical 
malfunctions at sewage lift station No. 1. The two 
other spills were caused by problems at lift station 
No. 2. 

A demure Mayor John Matthews and acting chief 
administrative officer Okalik Curley appeared in 
court with Yellowknife Lawyer Charles Thompson. 

"The city fell short of the standards required and 
did not exercise due hligence, but it was not 
deliberate," Thompson said. "There was no attempt 
to cover up or hide the discharges had taken place." 

Thompson noted the inlet's important proximity to 
the city, but minimized it's environmental value. 

"It's not an untouched area of pristine Arctic 
wilderness," he said. 

The sentence was a joint submission between 
Thompson and Crown lawyer John Cliffe. 

The largest spill - as much as 750,000 litres - 
went unnoticed for several hours on June 16 when 
an alarm failed to notify municipal employees. The 
suspected cause of the alarm's failure was a power 
outage. In addition, the city was short-staffed 
because of a labour disppte between municipal 
workers and city managQment, the court heard. 

"The city did not have the personnel to conduct 
routine maintenance and inspections on the lift 
stations and pumps as often as happens during 
normal operations, nor did the city have the 
personnel to react to problems with the pumps as 
quickly as they normally would. These factors 
contributed to the sewage discharges," Cliffe said. 

The $100,000 fine is broken into three areas, with 
$65,000 going to the Environmental Damages Fund 
administered by Environment Canada. The money 
will fund the promotion and protection of fish and 
fish habitats in Nunavut. The city has until March 
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3 I, 2003 to pay. The city must spend $25,000 to 
create a policy and procedure manual for 
employees. The manual must be complete by May 
3 1,2003. The remaining $10,000 is a court fine due 
Aug. 31,2002. 

and staff of 
Nunatsiaq News. 
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In handing down his sentence, Justice Robert 
Kilpatrick noted the case's significance. 

"This is the first prosecution of its lund since the 
creation of Nunavut," Kilpatrick said. 

Mayor Matthews said money has been set aside to 
pay the fines. 

"It's always a relief of sorts to get resolution at the 
end of the day. This has been hanging over our 
heads for several months, so we did get that 
resolution today," Matthews said. 
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Engineer on bungled sewage facility raises 
stink in Arizona 

CHARLOTTE PETRIE 

One of the engineers who worked on Iqaluit's non- 
functioning sewage treatment facility has 
resurfaced in a small U.S. community. And, 
perhaps coincidentally, the sewage plant in Pinal 
County, Arizona, is experiencing many of the same 
seepage and smell problems that plagued Iqaluit's 
plant. 

The City of Iqaluit is still searching for a solution 
to its sewage woes after hiring Hill Murray and 
Associates in 1999 to build a state-of-the-art 
micro filtration treatment plant. 
Instead of a brilliant new system the city ended up 
with one serious mess on its hands. 

Click below After spending more than $7 million, residents 
were left with a facility incapable of treating the 
amount of sewage generated. It had serious design 
defects, problematic and, possibly dangerous 
electrical systems and ndeded at least $3.3 million 
worth of repairs. 

While the plant sits collecting dust, the city 
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continues to use its old slewage lagoon, which has Classifieds 

caused serious dischargm of untreated effluent into 
the sea for years. 

But Trevor Hill, an engineer and partner in Hill Poll 

Murray and Associates, i s  now the president of What should 
Algonquin Water Resources of America (AWAR). become the new 

Nunavut 
The new firm has owned and managed the Gold govenunent's most 

urgent priority? Canyon wastewater treatment facility in Pinal 
County, Arizona, since July 200 1. The facility 
serves the community of Gold Canyon and several 
other smaller communities in the vicinity. 

Residents have been complaining for months about 
the abominable stench, alleged illegal discharge of 
effluent, unacceptably high levels of nitrogen in the 
wastewater, and a proposal to expand the facility to 
twice its current operatianal size. 

AWAR has received notices of violation from the 
Arizona Department of Environmental Quality 
(ADEQ) on two separate occasions for allegedly 
discharging more than half a million gallons of 
wastewater since January. 

Economic 
development 
and job 
creation 
Housing and 
homelessness 
Crime, 
corrections 
and the justice 
system 
Inuit language 
and culture 
Education and 
training 
Mental health 
services and 

It's not certain either violation will hit AWAR in 
the pocketbook, but Steven Owens, the director of 
the ADEQ, told a newspaper in Pinal County last 
month that "there is a high probability [the 
company] will be fined." 

Patrick Gibbons, a spokesperson for ADEQ, 
echoed Owens' concern, but pointed out that if the 
expansion proposal is approved the issue of illegal 
discharging will end. 

"If the facility expansion is approved [it could] deal 
with that water through processing in reuse," 
Gibbons said. 

It's a fairly typical develdpment in Arizona, where 
sewage facilities are often built to minimum 
standards in rapidly growing areas. As a result, 

http://www.nunatsiaq.com/archives/0304l l/news(iqaluit/304 1 1-0 1 .html 
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and staff of 
Nunatsiaq News. communities are always  playing catch-up with the 

infrastructure, Gibbons explained. 
I 

View Results ... 
The facility has changed ownership three times, 
making AWAR the latest owner-operator, while 
many of the facility's challenges precede AWAR 
by many years, Gibbons added. 

"Their original plan was to do three things," 
Gibbons explained, to reuse water for a nearby golf 
course, recharge water in some recharge basins and 
discharge any residue into a nearby wash. 

Discussion 

Board 

T TalkBack 

"The problem is the facility has not been able to 
keep up with that plan. In times when the flow is 
very high because of rainstorms, the flow can be 
much higher than works within their plan. As a 
result, they don't need to go to reuse, their recharge 
basins can't hold it all and they're forced to 
discharge. 

"Really, they need to come up with a better plan for 
controlling that." 

If the expansion proposal goes through, Gibbons 
said it will force the company to invest in major 
improvements to the facility, ultimately improving 
the situation for local residents. 
But residents fear an expansion, coupled with 
illegal dumping, will attract gnats, mosquitoes and 
sewer rats. Some peoplelliving within 1,000 feet or 
less of the facility are aldeady complaining about 
the smell, saying it has prevented them from 
enjoying their backyards. 

The fear has united a good chunk of the community 
in protest. They have seen for themselves the 
grayish, foamy wastewater being discharged into 
their local environment. 
It's a tale all too familiar to Iqaluit residents, and 
sadly, to residents of the I small British Columbia 
community of Powell River as well. 

Both communities suffelted years of escalating 

http://www.nunatsiaq.com/archives/0304l l/new~/iqaluit/30411~01 .html 3/3 1/2004 
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costs, long lists of deficiencies and repeated 
failures to meet safety aad permit standards. 

Hill Murray and Associaltes never saw the inside of 
a courtroom as a result of their bungled work in 
Powell River or Iqaluit. 

Powell River municipal officials settled their 
outstanding contractual matters and moved on. 

But Iqaluit municipal administrators, in the fall of 
1999, cut a $2.8-million cheque to Hill Murray, 
despite a report from Dillon Consulting Ltd. that 
cited serious structural flaws in the company's 
Iqaluit treatment plant. 

Trevor Hill did not return a telephone message left 
by Nunatsiaq News. 

Email this 
- Back_to_top . story 

Home - . Back to top - Technical Droblems 

These materials are Copyright 0 1995- 2003 Nortext Publishing Corporation 
(Iqaluit). These materials may not be reprinted for commercial publication in print, or 

any other media, without the permission of the publisher. 
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DISTRICT OF1 POWELL RIVER 

Page 1 of 8 

Minutes of a Regular Council Meeting held in the Council Chambers of the Municipal Hall on 
Monday, February 14,2000 at 1930. 

THOSE PRESENT Mayor S. B. Alsgard 
Coundillor H. A. Beauchesne 
Counoillor D. B. Gabelhouse 
Councillor D. F. Gemmell 
Councillor L. M. Misner 
Councillor J. R. Storry 
Councillor J. K. Wilson 

Ian Fremantle, Chief Administrative Officer 
Isabel1 Hadford, Municipal ClerWPersonnel Officer 
Members of the public 
Media representatives 

Mayor Alsgard opened the Council meeting at 1930 and 
wished everyone a Happy Valentines Day. 

Mayor Alsgard expressed his appreciation and thanks to 
the public for taking time to pick up litter found lying arounc 
the streets. 

Mayar Alsgard informed the citizens about a B.C. 2000 
Book1 reception held last week and extended a special 
thanks to Cathy Bartfai of the Powell River Chamber of 
Commerce for organizing the event. 

Councillor Gemmell reported on the success of B.C. 
Transit Day held February 12,2000 when members of the 
public were given free ridership. He complemented the 
bus drivers and felt that they were great ambassadors to 
the District. He credited the success of the B.C. Transit 
Day to Gerry Woods. He also advised that today, Februan 
14, 2000, B.C. Transit has provided the drivers with free 
chocolates to give out to the public. 

OPENING OF 
MEETING 

ADOPTION OF 
MINUTES 
Minutes of Regular Council Moved by Councillor Wilson, seconded by Councillor Storr 
Meeting held 24 January 2000 that the minutes of the Regular Council Meeting held RES #OO-030 January 24,2000 be adopted. CARRl E[ 

BUSINESS ARISING FROM 



, 
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THE MINUTES 

CORRESPONDENCE 

W. H. Crysler, Powell River 
Community Health Council re 
Council appointment to Powell 
River Community Health 
Council 

Powell River Association for 
Community Living re Council 
representation on Committee 
for investigating Partnerships 
in the Community 

Linda Florence, Chair, Powell 
River Public Library 
Association re Council’s 
endorsement of Association’s 
action re GATS negotiations 
RES #OO-031 

REPORTS 
Minutes of a Planning 
Committee meeting held 
January 24,2000 

Development Variance Permit 
No. 99 - 451 I Joyce Avenue 
RES #OO-032 

Development Permit No. 98 - 
451 1 Joyce Avenue 
RES #OO-033 

Page 2 of 8 

Doctor bavid Gabelhouse accepted the invitation from W. 
H. Crysller of the Powell River Community Health Council t 
sit as alnon-voting participant on the Powell River 
Community Health Council. 

Mayor Alsgard felt that Council should look int 
participating on the Committee for lnvestigatin 
Partnerships in the Community. Councillor Gabelhous 
advised he was willing to contact the group to see hoj 
things gre progressing. 

Moved lby Councillor Wilson, seconded by Councillor 
Misner that Council endorse the Powell River Public Librar 
Association’s action regarding General Agreement on 
Trade in Services negotiations. CARRIED 

Councillor Storry reported on the meeting of the Planning 
Committee held on January 24,2000. 

Moved by Councillor Storry, seconded by Councillor Wilso 
that Development Variance Permit No. 99 be issued to 
597297 B.C. Ltd., owners of the parcel located at 451 1 
Joyce Avenue, legally described as Lot 1, Ex. Part on Plar 
LMP 29256; Lot B, Block 37, District Lot 5306, Group 1 
NWD Plan 7461, to vary the provisions of the Zoning Byla\ 
by changing the required front yard setback from 7.5 
metres to 2.4 metres and the side yard setbacks from 3 
metres to 1.8 metres. 

CARRl ED 

Moved by Councillor Storry, seconded by Councillc 
Beauchesne 
that Development Permit No. 98 be issued to 597297 BC 
Ltd., owners of the parcel located at 451 1 Joyce Avenue, 
legally described as Lot 1, Ex. Part on Plan LMP 29256; 
Lot B, Block 37, District Lot 5306, Group 1 NWD Plan 746. 
to permit construction of a two story dental/orthodontist 

httn://www.distnct . ~ o w e l l r i v e r . b c . c a / 2 0 0 % 2 O C o u . . .  4/1/2004 
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Official Community Plan 
Amendment (Schedule 9) 
5987 Lund Street 
RES #OO-034 

Zoning Bylaw Amendment 
(Schedule A) - Re 5987 Lund 
Street 
RES #OO-035 

Zoning Bylaw Amendment - 
Re Gravel Pits 
RES #OO-036 

Proposed Zoning Bylaw 
Amendment re Home 
Occupations 
RES #OO-037 

License Agreement for off-site 
parking with Mr. Robert Whyte 
RES #OO-038 

Page 3 of 8 

bu i Id i ngi. CARRIED 

Moved by Councillor Storry, seconded 
Ga bel house 

by Councillc 

that Council amend Schedule “B” to the Official Cornmunil 
Plan of the Corporation of the District of Powell River Bylal 
No. 1676, 1996 by redesignating the parcels owned by M 
Frank Hughes, legally described as Lot C, Block A, D.1 
4173, Plan 15615, and by Chuckwagon Inn Ltd. (Inc. Nc 
393293) at 5987 Lund Street, legally described as Lot E 
Block 2, D.L. 4173, Plan 8078, from “Low Densil 
Residential’’ to “Commercial” with no obligation on the pa 
of the District to perform works and services upon hi 
private lands, both current and propose 
configurations. CARRIED 

Moved by Councillor Storry, seconded by Councillc 
Gabelhouse that Council amend Schedule “ A  of th 
District of Powell River Zoning Bylaw No. 1857 1999 t 
rezone vacant parcel owned by Mr. Frank Hughes, legall 
described as Lot Cy Block A, D.L. 4173, Plan 15615, fror 
RA1 to C1, with no obligation on the part of the District t 
perform works and services upon his private lands, bot 
current ,and proposed configuration. CARRIED 

Moved by Councillor Storry, seconded by Councillor Wilso 
that the District of Powell River Zoning Bylaw No. 185. 
1999, be amended by deleting “gravel pits” as a perrnitte 
use within A2 (Rural) and M I  (General Industrial) Zone 
and by clarifying the definition of “natural resourc 
utilization” to mean “any forestry or agricultural us 
excluding any mineral or aggregate processing such a 
crushing”. 
CARRIED 

Moved by Councillor Storry, seconded by Councillor 
Beauchlesne that the District of Powell River Zoning Bylaw 
No. 1851, 1999, be amended by adding a clause to permit 
the sale of goods not produced on the lot within A2 (Rural) 
zones only, provided that it is a part of the licensed home 
occupation, “agriculture-related” as defined under 
definitidns; and within an area less than 20 square metres 

CARRIED 
(213 sqr ft.). 

I 

Moved by Councillor Storry, seconded by Councillor 
Gemmell that the Licence Agreement with Mr. Robert 
Whyte for off-site parking on the land legally described as 
Lot F, Block 47, District Lot 5306, Plan 18007 owned by th 
Corpordtion of the District of Powell River be renewed for 
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Annual licence Agreements 
RES #OO-039 

Powell River Ferry Terminal 
Class D estimate 
RES #OO-040 

Transfer of Hospital Lands 

Zoning Bylaw Amendment - re 
parking space requirements 
RES #OO-041 

Protective Services 
Committee Meeting 

Catholic Women's League - 
Escort Service Advertising 
RES #OO-042 

I Page 4 of 8 

the periods of February I st, 1999 to January 31 st, 2000, 
and February lst, 2000 to January 3ISt, 2001, for a fee of 
$625 per year, and that the Mayor and Clerk be authorizec 
to execute the agreement on behalf of the 
Municipality. 
CARRIED 

Moved by Councillor Storry, seconded by Councillc 
Beaucflesne that in future the matter of establishin 
occupalncy licence and/or rental rates be referred to th 
Finance Committee for determination. 

CARRl ED 

Moved by Councillor Storry, seconded by Councillc 
Gabelhouse that Council support the preparation of a Clas 
D estimate for a ferry terminal at the waste transfer site at 
cost of $1,200 to be funded from the "Special Project: 
account in the year 2000 Planning Department provision: 
budget. CARRl ED 

OPPOSED: Councillors Wilson and Gemmell 
Councillor Wilson reported to Council on a meeting sh 
had with Shelley Halliday concerning the transfer c 
hospital1 lands. Councillor Wilson asked Ms. Halliday fc 
specific information to refer to the Planning Committe 
meeting and asked that the information include the exac 
cost and the legal relationship the District would hav 
concerning the transfer of lands. 

Moved by Councillor Storry, seconded by Councillc 
Beauchesne that the District of Powell River Zoning Byla 
No. 1857, 7999, be amended by changing the parkin 
requirement in Part 5.3.3 (h) for medical and dental office 
from 1 space per 22 square metres (240 sq. ft.) to I spac 
per 35 square metres (375 sq. ft.) of gross floc 
area. 
CARRIED 

Councillor Gabelhouse reported on a Protective Service 
Committee meeting held on January 27,2000. 

Moved by Councillor Gabelhouse, seconded by Councillc 
Storry that a resolution be forwarded to the Union of B.C 
Municibalities and Association of Vancouver lslan 
Municipalities with concerns regarding escort servic 
advertisements in local telephone directories and furthe 
that a1 survey be conducted of other municipalitie 
regarding offensive advertisements in telephon 
directorties. 
CARRIED 
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Emergency Social Services 
Director and Assistant 
Provincial Eme rg ency 
Coordinator Appointments 
RES #OO-043 

Finance Committee 
Meeting 

Three Phase Power at the 
Powell River Municipal Airport 
RES #OO-044 

Committee Room 
Renovations 
RES #OO-045 

New Fire Truck Quint 
Apparatus 
RES #OO-046 

Non-refundable registration 
fee 
RES #OO-047 

i Page 5 of 8 

Moved by Councillor Gabelhouse, seconded by Councillc 
Gemmall that Council appoint Leonine Evalyn Lorenzen t 
the position of Emergency Social Services Director for th 
year 2000 and John James Veenhof to the position ( 

Assistant Provincial Emergency Coordinator for the ye: 
2000. 
CARRIED 

Councillor Beauchesne reported on a meeting of a Financ 
Committee of the Whole Meeting held on February 1, 200C 

Moved by Councillor Beauchesne, seconded by Councillc 
Gemmell 
that Council authorize the expenditure of approximatel 
$30,000 for the installation of three phase power at th 
Powell River Municipal Airport and that the expenditure b; 
funded from the Airport Reserve Fund. CARRl ED 

Moved by Councillor Beauchesne, seconded by Councillc 
Gabelhouse that Council authorize $32,000 of unexpende 
1999 Municipal Hall building renovation expenditures b 
carried over to the Reserve for Future Expenditures for th 
funding of Municipal Hall Committee Room renovations fc 
Councillor office space and that $5,000 of the 200 
contingency fund be utilized to fund the required offic 
furniture. 
CARRIED 

Moved by Councillor Beauchesne, seconded by Councillc 
Wilson that Council approve the proposal submitted b 
Smeal Fire Apparatus for the replacement of the 197 
aerial Platform fire truck at a cost of $809,400 and that thi 
replacement fire truck be subject to the Director ( 

Financial Services choosing the funding plan which sui1 
the best interest to the District. CARRIEC 

Mayor Alsgard vacated the Chair at 2035 and Councillc 
Gabelhouse assumed the Chair. 

Moved by Councillor Beauchesne, seconded by Councillc 
Gemmell that when a member of Council has registered t 
attend an approved conference or seminar and is unable t 
attend lbecause his or her presence is required elsewher 
for Municipal business the cost of any non-refundabl 
registrqtion fee will be borne by the District and not th 
member. 
CARRliED 

Mayor Alsgard resumed the Chair at 2040. 

httn-//www.district .nnwellriver.bc.ca/20es/O2%2O14%202000%20Re~%20Cou... 4/1/2004 
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Industrial Health & Safety 
WHMlS Program 
RES #OO-048 

Industrial Health & Safety 
Policy Manual Rewrite 
RES #OO-049 

Transit Promotion 
RES #OO-050 

Public Works 
Corn m i ttee 

22 Red Knight Squadron - 
Annual Invitational Jock Gall 
Memorial Shoot 

McGuffie Creek Bridge 
RES #OO-051 

Legal Proceedings with 
respect to Westview 
Wastewater Treatment Plant 
RES #OO-052 

BYLAWS 

I Page 6 of 8 

Moved by Councillor Beauchesne, seconded by Councillc 
Gabelhpuse that Council approve the purchase of Wor 
Hazardbus Materials Information System software for th 
Industrial Health and Safety Program at an approximat 
cost of $4,000 to be funded from the Computer Resew 
Account. 
CARRIED 

Moved 'by Councillor Beauchesne, seconded by Councillc 
Storry that Council approve the rewrite of the Industri; 
Health and Safety Policy Manual at a cost of $2,000 plu 
GST as required by the Workers' Compensation Boar 
Audit, to be funded from the 2000 Budget. CARRIED 

Moved by Councillor Beauchesne, seconded by Councillc 
Gabelhouse that Council approve free bus fares all day o 
Saturday, February 12, 2000 for Municipal bus rout 
passengers as part of a special trans 
promotion. 
CARRIED 

Councillor Storry reviewed the minutes of a Public Work 
Committee meeting held February 8, 2000. 

Councillor Storry advised that an application for a grant-ir 
aid has been sent to Captain Boyd of the 22 Red Knigt 
Squadron Royal Canadian Air Cadets for the provision ( 
barriers, bleachers and an extra dumpster for the Annu; 
Jock Gall Memorial Shoot to be held May 5 - 7, 2000. 

Moved lby Councillor Storry, seconded by Councillor 
Gemm$ll that based upon the recommendation of the 
Municipal Engineering Department, $500,000 be placed in 
the 2000 Provisional Capital Budget for the rehabilitation o 
McGuffie Creek Bridge. 

CARRl ED 

Moved 'by Councillor Storry, seconded by Councillor 
Beauchesne that Council instruct the Districts solicitors to 
prepare and file a Writ of Summons in the British Columbi: 
Supreme Court, at Vancouver, British Columbia, to 
presewe all potential claims against all potential 
defendants in respect of the upgrade to the Westview 
Wastewater Treatment Plant. CARRIEC 

httn.//www.district nnwallriver.hc.cd2001)o/n20~iniites/020/n20 1 40/2I)2I)00O/n20Re~0/20~~u.. . 4/1/2004 
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Bylaw No. 1870 
RES #OO-053 

Bylaw No. 1871 
RES #OO-054 

Bylaw No. 1872 
RES #OO-055 

NEW BUSINESS 

Notice of Motion 
re Development 
Variance Permit 
No. 99 re 4511 
Joyce Avenue 

Municipal Clerk Hadford 
reg a rd i ng Progressive 
Disciplinary Policy 
RES #OO-056 

Moved by Councillor Misner, seconded by Councillc 
Wilson that Bylaw No. 1870, 2000 cited as “Willingdo 
Beach campsite Bylaw No. 1756, 1997, Amendment Byla1 
No. 18710, 2000” be read three times. 
Moved by Councillor Wilson, seconded by Councillor Storr 
that Bylaw No. 1871, 2000 cited as “The District of POWE 
River Zoning Bylaw No. 1851, 1999, Amendment Byla1 
No. 1871,2000” be read two times. CARRIED 

CARRIED 

Moved by Councillor Gemmell, seconded by Councillc 
Beauchesne that Bylaw No. 1872, 2000 cited as “District ( 
Powell River Procedure Bylaw No. 1872, 2000” be rea 
three times and that a Special Council Meeting b 
scheduled at 1450 on February 17, 2000 at Municipal Hs 
in order to adopt this bylaw. CARRIE1 

Notice is given under Section 922 (4) of the Municipal Ac 
this 2Cith day of January, 2000, that Municipal Council giv 
notice of its intention to issue Development Varianc 
Permit No. 99 at their meeting on Monday, February 28t’ 
2000 in the Council Chambers of the Municipal Hall. 

Councillor Wilson read a Notice of Motion which states: 

“that Development Variance Permit No. 99 be issued t 
597297 B.C. Ltd., owner of property located at 451 1 Joyc 
Avenue, legally described as Lot 1, Ex. Part on Plan LM 
29256; Lot B, Block 37, District Lot 5306, Group 1 NWI 
Pian 7461, to vary the provisions of the “District of POWE 
River Zoning Bylaw No. 1851, 7999” by changing th 
required front yard setback from 7.5 metres to 2.4 metre 
and the side yard setbacks from 3 metres to I .8 metres.” 

Copies of the proposed Development Variance Permit may 
be examined at the Municipal Hall, 6910 Duncan Street, 
Powell River, B.C. during office hours of 0830 to 1630, 
Monday to Friday, during the period February I d h  to 
February 28th, 2000. 

Municipal Clerk Hadford presented a report regarding a 
proposed Progressive Disciplinary Policy. 

Moved by Councillor Misner, seconded by Councillor 
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Gabelhouse that Council adopt a “Progressive Disciplinary 
Policy” for ;use throughout the District. CARRl ED 

Canadian Radio-Television 
and Telecommunications 
Commission TV licenses for 
satellite coverage in the 
Powell River area 

In-Camera Meeting 
RES #OO-057 

ADJOURNMENT 
RES #OO-058 

Councillor 1 Wilson reported on two applications submitted 
through the Canadian Radio-Television 
Telecommunications Commission for television licenses 
which will cover the Powell River area. She asked that the 
staff obtain a copy of the application and send a letter to 
the applicant inviting them to meet with Council to discuss 
using Powell River as a satellite area. 

Moved by Councillor Storry, seconded by Councillor Wilson 
that Council hold an In-Camera (Closed) meeting 
immediately following this meeting to discuss items to be 
considered under Section 242.2(1)(h) and (1) of the 
Municipal Act. CARRIED 

Moved by Councillor Beauchesne that the meeting adjourn 
at 21 15. 

CERTIFIED CORRECT: 

Stewart B. Alsgard, Mayor M u n i ci pal Clerk 

h ~ n : / / ~ ~ ~ . d i s t r i c t  .r>owellriver.bc.ca/2000%2O~inutes/02%2014%202000%2ORe~%2OCou... 4/1/2004 
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DISTRICT OF’ POWELL RIVER 
I Minutes of a Regular Council Meeting held ih the Council Chambers of the Municipal Hall on 

26 June 2000 at 1930. 

Mayor 6. B. Alsgard 
Councillor H. A. Beauchesne 

,I THOSE PRESENT 
Counci~llor D. B. Gabelhouse 11’ 

ALSO PRESENT 

Councillor D. F. Gemmell 
Counciillor L. M. Misner 
Counci’llor R. J. Storry 
Councillor J. K. Wilson 

Ian Frernantle, Chief Administrative Officer 
Maggie Knox, Interim Municipal Clerk (Minute Taker) 
Stan Westby, Director of Financial Services 
Members of the Public 
Media representatives 

OPENING OF THE MEETING Mayor Alsgard opened the meeting by announcing that 
today is Council’s 14fh Regular Meeting, 203rd day in 
ofice for the current Council and the 4Ist Municipal 
Government since the incorporation on 15 October 1955. 

Mayor Alsgard reported that the “Municipal Act” had 
been renamed the “Local Government Act”. 

The Mayor further reported that the Oceans Day 
celebrations had been a tremendous success, with over 
400 students participating. 

Mayor Alsgard advised that the Powell River transit 
system had been held up as an example of excellence at 
a recent BC Transit conference, and commended Gerry 
Woods and the transit staff. 

The Mayor also commended Brad Bombardir, Powell 
River native and member of the Stanley Cup champion 
New Jersey Devils. 

Mayor Alsgard remarked on the community pride evident 
from the efforts of homeowners and businesses in 
preparing their properties for Kathaumixw. 

ADOPTION OF 
MINUTES Moved by Councillor Misner, seconded by Councillor 

Beauchesne that the minutes of the Regular Council 

h t t p : / / w w w . d i s t r i c t . p o w e l l r i v e r . b c . c a / 2 0 % 2 O . . .  4/1/2004 
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Minutes of Regular Council 
Meeting held 12 June 2000 
Res: #OO-260 

BUSINESS ARISING FROM 
THE MINUTES 

Council Policy - Committee 
Minutes Distribution 
Res: #OO-261 

Meeting held 12 June 2000 be adopted. CARRIED 

Moved by Councillor Misner, seconded by Councillor 
Beauchesne that Council Policy No. 90-002 be amended 
to read as follows: 
“Whereas Municipal taxpayers and others depend on 
news media reports to follow Council’s activities; 

Be it resolved that as a matter of policy, minutes of all 
committee meetings, except Personnel or Closed 
Meetings be available to authorized representatives of 
the media; 
And further be it resolved that said copies be distributed 
immediately before opening of regular Council meetings; 
And it is further resolved that Committee agenda briefing 
material which is excepted from disclosure under the 
Freedom of Information and Protection of Privacy Act, 
including information harmful to personal privacy or to 
the business interests of a third party, will not be 
circulated to anyone other than Committee 
members.’’ 
CARRIED 

DE LEG AT IONS 

1998 BC 
Ado I escen t Hea I t h 
Survey 

Mr. David Paul, teacher at Max Cameron Secondary 
School, reported on a recent community youth health 
workshop attended by students who were given the task 
of identifying priority issues and solutions. 

Students Leah Lisberg and Dan Salmond of Brooks 
School, and Billy-Jean McRae and Brodie D’Angio of 
Max Cameron School indicated the following: 

I Drinking and driving, drug abuse, teen pregnancy 
and vandalism were the problems needing to be 
addressed; 

I koredom, a lack of activities for youth and a lack 
of attention to youth were causing the problems; 

P Suggestion that improved transit at night, cheaper 
taxi fares and a designated driver program would 
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i 
reddce the incidence of drinking and driving; 

a The need for a forum whereby youth would be 
represented in formulating community policy. 

Karen Pkel of the Coast Garibaldi Health Board indicated that 
consider'ation of a youth advisory council would be pursued in 
the Fall of 2000. 

CORRESPONDENCE Nil 

REPORTS 
Councillor Gemmell reported on an Airport, Harbours 

MINUTES OF AIRPORT, and Transportation Committee meeting held 17 May 
HARBOURS AND 2000. 
TRANSPORTATION 

I1 

COMMITTEE MEETING HELD 
17 MAY 2000 I 

I 
'1 

Council Policies 
Transit Rates 
(Policy #91-004) 

Moved by Councillor Gemmell, seconded by Councillor 
Beauchesne that the following transit rates be retained: 

Child Free 
Wheelchair Free 
Attend ant 
Adult $ 1.25 Per ride 

$ 2.75 Perday 
$1 2.00 Per 10 tickets 
$40.00 Per month 

College Student $1 1.50 Per 10 tickets 
Student/Sehior $ 1.00 Per ride 

$ 2.25 Perday 
$ 9.50 Per 10 tickets 
$25.00 Per month 

Res: #OO-262 

CARRl ED 

South Harbour Moorage Rate Moved by Councillor Gemmell, seconded by Councillor 
Commercial fishing Vessels Wilson that Council Policy #97-005 be amended as 

follows: 
That the following rates be established for commercial 
fishing vessels: 

Res: #O0-263 

Daily rate: 
Monthly Rate: 
Quarterly Rate: 

$0.30 per meter plus GST 
$5.45 per meter per month 

$4.75 per meter per 
month 
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South Harbour 
Moorage Rates - 
Pleasure Craft 
Res: #OO-264 

Harbours Grid 
Fees 
Res: #OO-265 

I 

South Harbour 
Moorage Rate - 
Loading Zone 
Res: #O0-266 

South Harbour - 
Parking Permit 
Res: #OO-267 

CARRl ED 

Moved by Councillor Gemmell, seconded by Councillor 
Beauchesne that Council Policy #97-006 be amended as 
follows: 
That the following rates be established for pleasure 
craWnon-fishing commercial vessels: 

Daily rate: 
Monthly Rate: $11.00 per meter per month in 

Quarterly Rate: $9.90 per meter per month 

$1.83 plus GST per meter 

advance 

for three months 

Late Pavment: 
That when prepaid monthly moorage for pleasure craft in 
the South Harbour is received after the cut off date, the 
monthly moorage will be calculated at half of the daily 
rate. CARRIED 

or more in advance. 

Councillor Wilson abstained from discussion and voting. 

Moved by Councillor Gemmell, seconded by Councillor 
Beauchesne that Council Policy #90-023 be amended as 
fo tlows: 
That the following fees be established for the use of the 
North and South Harbour grids: 
South Harbour Grid - $25.00 plus GST for all boats 
North Harbour Grid - $20.00 plus GST for all boats 
and further that these fees be paid at the time of 
reservation and be non- 
refundable. 
CARRIED 

Moved by Councillor Gemmell, seconded by Councillor 
Gabelhouse that Coulncil Policy #97-004 be reaffirmed as 
follows: That we establish a moorage rate of $50.00 for 
every hour or portion thereof in excess of the two hour 
limit for vessels berthed in the moorage space designated 
as a “Loading Zone” in the South Harbour and that the 
appropriate signage be posted. CARRIED 

Moved by Councillor Gemmell, seconded by Councillor 
Misner that Council Policy #99-016 be reaffirmed as 
follows: 

1. Effective June I, 1999, any vessel owner who pre- 
pays his South Harbour moorage, either monthly or 
quarterly, shall be issued one parking permit, valid 
only for the time period of the pre-paid moorage. 
Such permit will indicate the date for which it is 2. 
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valid. 

If a permit is lost or migplaced, a replacement will not be 
issued. The permit must be displayed on the dashboard 
of the vehicle or a parking ticket will be 
issued. CARRIED 

South Harbour - Moved by Councillor Gemmell, seconded by Councillor 
Live Aboard Gabelhouse that that Council Policy #89-009 be 

reaffirmed as follows: Res: NO-268 

That persons living aboard their vessel in the South 
Harbour be charged an annual fee of $350.00 (effective 
January I , 1990) and that the definition of “live aboard” be 
as follows: 

“A live aboard is a person who uses Powell River as a 
resident base and live$ aboard his or her vessel more 

period.” 
CARRIED 

than ten days in any 30 day 

South Harbour Moved by Councillor Gemmell, seconded by Councillor 
Live Aboard - Wilson that Council Policy #97-003 be reaffirmed as 

Stoves 
Wood Burning follows: 
Res: #OO-269 

That live aboard vessels moored in the South Harbour * 

which contain wood burning stoves for heat be required to 
pass a fire inspection by the Municipal Fire Department 
prior to their occupying 8 moorage space on a live aboard 
basis and that further inspections are required once a 
year. CARRIED 

Harbours - Power Moved by Councillor Gemmell, seconded by Councillor 
Washing Rate Beauchesne that Council Policy #91-003 be rescinded. 

CARRIED Res .  #OO-270 

South Harbour- Moved by Councillor Gemmell, seconded by Councillor 
Courtesy Moorage Gabelhouse that Council Policy #80-001 be rescinded. 
Fees 
Res .  #OO-271 

CARRIED 

North Harbour- Moved by Councillor Gemmell, seconded by Councillor 
 oval of Floats Beauchesne that Council Policy 86-001 be amended as 

follows: 
Where the removal of fldats is requested to accommodate 
an applicant, and if the District is willing to remove the 
float, the applicant will be advised of the estimated cost 
and the District will remove the float if the applicant agrees 
to absorb the cost. 

Res .  #OO-272 
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North Harbour Tie 
Up Area 
Res. #OO-273 

North Harbour 
Sublease 
Contracts 
Res. #OO-274 

North Harbour - 
Dinghy Sforage 
Res. #OO-275 

North Harbour - 
Live Aboard 
Res. #OO-276 

Air Performance 
Bond - Air 
Carriers 

MINUTES OF 
ECONOMIC 

CARRIED 

Moved by Councillor Gemmell, seconded by Councillor 
Gabelhouse that Council Policy #89-001 be reaffirmed as 
follows: 

That a $25.00 daily chacge be levied to vessels parking in 
the tie up area at the launching ramp for longer than the 
15 minute limit, and further that appropriate signs be 
erected. CARRIED 

Moved by Councillor Gemmell, seconded by Councillor 
Misner that Council PDlicy #99-015 be reaffirmed as 
follows: 

1. Effective June 1, 1999, upon entering into a 
subcontract for moorage in the North Harbour, the 
subcontractor shall be issued a parking permit for 
parking in the Municipal Marina Parking Lot. 

2. The parking permit shall be valid only for the time 
period of the 
subcontract. 
CARRl ED 

Moved by Councillor Glemmell, seconded by Councillor 
Wilson that Council Policy #90-024 be reaffirmed as 
follows: 

That a site be established for dinghy storage either by 
mooring in a 16 foot belrth or by rental of storage space 
located on the concrete pad by the northern gate at the 
North Harbour, at a rental rate of $50.00 per year (to be 
pro-rated for a portion of a year). CARRIED 

Moved by Councillor Gkmmell, seconded by Councillor 
Gabelhouse that Council Policy #94-002 be rescinded. 
CARRIED 

This item was postponed pending receipt of additional 
information regarding the reasons for the policy and 
whether other classes of business were subject to similar 
requirements. 

Councillor Storry reported on an Economic Development 
Committee meeting held I 5  June 2000. 
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DEVELOPMENT 
COMMITTEE 
MEETING HELD 
15 JUNE 2000 
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MINUTES OF 
PLA NNlNG 
COMMITTEE 
ROUND TABLE 
ON FUTURE 
GROWTH HELD 
14 JUNE 2000 

MINUTES OF 
PLAN N I N G 
COMMITTEE 
MEETING HELD 
14 JUNE 2000 

OCPEoning 
Amendment 
Application - 
Kamloops Street 
and Westview 
Avenue 
Res.#00-277 

Res. #OO-278 

Res. #OO-279 

MINUTES OF 
PUBLIC 
WORKS 
COMMITTEE 
MEETING HELD 
13 JUNE 2000 

MINUTES OF 
PUBLIC WORKS 
COMMITTEE 
MEETING HELD 
15 JUNE 2000 

Councillor Wilson reported on a Planning Committee 
Round Table on Future Growth meeting held 14 June 
2000. 

Councillor Wilson reported on a Planning Committee 
meeting held 14 June 2000. 

Moved by Councillor Wilson, seconded by Councillor 
Misner that Schedule A of the “District of Powell River 
Zoning Bylaw No. 1851 , 1999” be amended so that the 
vacant parcel at the northwest corner of Kamloops Street 
and Westview Avenue, legally described as Lot 18, Block 
B, District Lot 5105, Plan 13581, be rezoned from R2 to 
RMI. 
CARRIED 
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Moved by Councillor Wilson, seconded by Councillor 
Beauchesne that consideration of Development Permit 
No. 105 be postponed pending finalization of 
rezoning . CARRIED 

Moved by Councillor Wilson, seconded by Councillor 
Beauchesne that Schedule C to the “Official Community 
Plan of the Corporation of the District of Powell River 
Bylaw No. 1676, 1996” be amended so that the vacant 
parcel at the northwest corner of Kamloops Street and 
Westview Avenue, legally described as Lot 18, Block B, 
District Lot 5105, Plan 13581, be added to Development 
Permit Area #I. CARRl ED 

Councillor Storry reported on the Public Works Committee 
meeting held 13 June 2000. 

Councillor Storry reported on the Public Works Committee 
meeting held I 5  June 2000. 
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Wildwood 
Ratepayers 
Association - 
Wildwood Lagoon 
Res. goo-280 

Malaspina Strait 
Sewer Outfall 
Agreement 
Res.  #OO-281 

Wildwood Water 
Supply Over 
District Lot 2358 

Res.  #OO-282 

Capital Budget 
2000 - 
Reallocation of 
Funds 
Res. #00-283 

Westview 
Waste water 
Treatment Plant 
Res. #00-284 

Moved by Councillor ~Storry, seconded by Councillor 
Misner that the Regional District be put on notice that the 
Municipality will be con~sidering non-acceptance of liquid 
waste at the Wildwood Lagoon as part of its Liquid Waste 
Management Plan. CARRIED 
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Moved by Councillor Story, seconded by Councillor 
Gemmell that the revised agreement for tenure over 
Crown Land for the purpose of maintenance of the 
Malaspina Strait Sewer ,Outfall be renewed for the sum of 
$1 .oo. CARRIED 

Moved by Councillor Story, seconded by Councillor 
Gabelhouse that the item be postponed pending a report 
on the impact on the 
watershed . 
DEFEATED 

Moved by Councillor Storry, seconded by Councillor 
Gabelhouse that appro\l'al be given to the clearing of trees 
from Block 4 of District Lot 4901, Plan 5711 to ensure the 
protection of overhead power lines and that the Wildwood 
Ratepayers Associatim be notified in writing 
accordingly. CARRIED 

Moved by Councillor Story, seconded by Councillor 
Misner that the watermain replacement portion of 
Fernwood Avenue from Glacier to Field be removed from 
the 2000 capital list (watermain replacement - Fernwood 
Avenue, Kemano to Field) estimated at the sum of 
$69,000 and be reallocated to the watermain replacement 
on Hazelton Street from Fernwood to Ontario. 

CARRIED 

Moved by Councillor Storry, seconded by Councillor 
Beauchesne that the Council instruct the District solicitors 
to seek termination of the Contract between the District of 
Powell River and Hill, Murray and Associates Inc. for the 
Design/Build of the Westview Wastewater Treatment 
Plant. CARRIED 

MINUTES OF Councillor Beauchesne reported on the Committee of the 
COMMITTEE Whole meeting held 14 June 2000 to discuss Cranberry 
OF THE School Site. 
WHOLE 
MEETING HELD 
14 JUNE 2000 

Transfer of 
Cranberry School I 

Discussion occurred regarding the following: 

httn://www.district . o o w e l l r i v e r . b c . c a / 2 0 2 0 . . .  4/1/2004 
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Properties to 
District 

I Heritage value 001 the properties; 
Refurbishment of similar properties in Gibsons; 
Possibility of extending deadline for property 

transfer; 
1 Other capital requirements, i.e. new No. 1 Fire Hall, 
new 
library, waterfront development; 

Under utilization of existing municipal facilities; 
High operating costs in comparison to revenue 

generated; 
Other options for siting portable hospital and PEP; 

H Need to set goal$ and values and identify needs of 
the 
com mu n ity . 

Res. #OO-285 

Res. #OO-286 

MINUTES OF SPECIAL 
FINANCE COMMlrrEE OF THE 
WHOLE MEETING HELD 14 
JUNE 2000 

Powell River Kings Hockey Club 
Society 
Res. #OO-287 

Signing Authority on Behalf of the 
Corporation of the District of 
Powell River 
Res. #oO-288 
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Moved by Councillor Beauchesne, seconded by Councillor 
Misner that the District not proceed with the acquisition of 
the Cranberry School 
properties. 
DEFEATED 

Councillors Wilson, Gabelhouse, Gemmell and Mayor 
Alsgard opposed. 

Moved by Councillor Wilson, seconded by Councillor 
Gabelhouse that the District proceed with the acquisition 
of the Cranberry School properties. 

CARRIED 

Councillors Storry, Beauchesne and Misner opposed. 

Councillor Beauchesne reported on the Special Finance 
Committee-of-the-Whole meeting held 14 June 2000. 

Moved by Councillor Beauchesne, seconded by Councillor 
Storry thdt staff be authorized to negotiate an agreement 
with the Powell River Kings Hockey Club Society with a 
view to enable the team to remain in Powell River for at 
least the remaining two years of their three year business 
plan. CARRIED 

Moved by Councillor Beauchesne, seconded by Councillor 
Gemmell that council Policy #99-004 be ratified as follows: 
That persons elected and appointed to fulfill the duties of 
Mayor, Chief Administrative Officer, Municipal Clerk, 
Director af Financial Services and Manager of Accounting 
Services have signing authority on behalf of the 
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Tax Incentive Policy 
Res. #OO-289 

MINUTES OF PARKS, 
RECREATION AND CULTURE 
COMMITTEE MEETING OF 20 
JUNE 2000 

Grant in Aid - Powell River 
Curling Club 
Res. #OO-290 

Willingdon Beach ParWCampsite 
(Cabin Roof and Garbage 
Containers) 
Res. #OO-291 

STAFF REPORTS 

Annual Financial Statements and 
Report of Remuneration and 
Expenses 

Res. #OO-292 

MOTIONS 

Council Policies: 

Bylaws - Legal Description 
and Street Address 
Res. #OO-293 
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Corporatipn of the District of Powell River and that any two 
of these signatories must endorse all cheques and 
negotiable instruments on behalf of the District and that 
facsimile 'signatures for the Mayor and the Director of 
Financial Services may be 
used. CARRIED 

Moved by Councillor Beauchesne, seconded by Councillor 
Misner that Council Policy #98-011 be 
rescinded. CARRl ED 

The Minutes of the Parks, Recreation and Culture 
Committde meeting held 20 June 2000 were not available 
at this time and will be brought forward at the meeting of 
17 July 2000. 

Moved by Councillor Beauchesne, seconded by Councillor 
Gabelhouse that Council approve the Grant In Aid to 
Powell River Curling Club in the amount of $2,500 for the 
July 2000 Summer 
Bonspiel. 

' CARRIED 

Moved by Councillor Misner, seconded by Councillor 
Gabelhouse that approval be given for $?2,000 from 
General Operating Contingency Fund for the Willingdon 
Beach Caretaker building roof replacement and for bear 
proof containers at Willingdon Beach 
Cam psi tela 
CARRl ED 

The Director of Financial Services presented the I999 
Audited Financial Statements and the 1999 Report of 
Remuneration and Expenses. 

Moved by Councillor Beauchesne, seconded by Councillor 
Wilson that Council receive the 1999 Financial Statements 
and the 1999 Report of Remuneration and 
Expenses. CARRIED 

Moved by Councillor Wilson, seconded by Councillor 
Beauchesne that Council Policy #56-002 be reaffirmed as 
follows: 
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Subdivision Approvals Waiving 
the Frontage Perimeter Ratio 
Requirement for Panhandle 
Lots 
Res. #OO-294 

Land Sales 
Res. #OO-295 

Easements 
Res. #OO-296 

Easement and Right-of-way 
Documents - Execution 
Res. #OO-297 

Encroachment 
Res. #OO-298 
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Whenever Bylaws, Rezoning Plans, Subdivision, etc., are 
presented to Council, street address must be given in 
addition to legal 
description. 
CARRIED 

Moved by Councillor Wilson, seconded by Councillor 
Beauchesne that Council Policy #94-006 be reaffirmed as 
follows: 
That in the interests of streamlining the municipality’s 
subdivision approval process, the Municipal Council 
delegatelthe authority to waive the frontage perimeter ratio 
requirement for panhandle lots to the Approving 
Officer. CARRl ED 

Moved by Councillor Wilson, seconded by Councillor 
Misner that Council Policy #80-002 be amended to read 
as follows: 
Whereby if local government owned lands, exempt from 
local tax assessment are sold, the successful bidder shall 
make a proportional payment to the District in lieu of taxes 
for that tax year. The payment amount shall be set by 
Council and be based upon equivalent properties sharing 
comparable use and similar character. 

CARRIED 

Moved by Councillor Wilson, seconded by Councillor 
Gabelhouse that Council Policy #81-002 be amended to 
read as follows: 
That thd payment to property owners for municipal water, 
sewer and storm utility easements across their private 
property not exceed 
$200. 
CARRIED 

Moved by Councillor Wilson, seconded by Councillor 
Gemmell that Council Policy #89-002 be reaffirmed as 
follows: 
That where municipal water, sewer or drainage services 
are located on public or private property, the Mayor and 
Municipal Clerk are authorized to execute and affix the 
Corporate seal to an easement agreement or statutory 
right-of-way agreement under Section 214 of the Land 
Tifle Acf or a License of Occupation under Section 36 of 
the Land Acf with the owner of that property. 
CARRIED 

Moved by Councillor Wilson, seconded by Councillor 
Storry that Council rescind Policy #90-015 regarding 
delegation of authority to the Approving Officer to enter 
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Development Variance Policy - 
Minimum Lot Area 
Requirement 

Development Permit 
Applications - Renovations 

Res. #OO-299 

Res. #OO-300 

BYLAWS 
Bylaw No. 1894,2000 

Res. #OO-301 

Bylaw No. 1895, 
2000 
Res. #OO-302 

Bylaw No. 1896, 
2000 
Res. #OO-303 

NEW BUSINESS 

Notice of Public Hearing 
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into encraachment agreements. 

CARRl ED 

Moved by Councillor Wilson, seconded by Councillor 
Storry that Council Policy #93-002 be 
rescinded. CARRl ED 

Moved by Councillor Wilson, seconded by Councillor 
Gabelhouse that Council Policy #90-013 be 
rescinded. CARRIED 

Councillot Gemmell read the contents of Bylaw No. 1894, 
2000. 

Moved by Councillor Gemmell, seconded by Councillor 
Storry that “District of Powell River Officers Bylaw No. 
1894, 2000” be reconsidered, finally passed and 
adopted. CARRIED 

Councillor Wilson read the contents of Bylaw No. 1895, 
2000. 

Moved by Councillor Wilson, seconded by Councillor 
Gabelhouse that “Official Community Plan of the 
Corporation of the District of Powell River Bylaw No. 1676, 
1996, Amendment Bylaw No. 1895, 2000” be read a first 
and second time. CARRIED 

Councillor Wilson read the contents of Bylaw No. 1896, 
2000. 

Moved by Councillor Wilson, seconded by Councillor 
BeaucheSne that “District of Powell River Zoning Bylaw 
No. 18511, 1999, Amendment Bylaw No. 1896, 2000” be 
read a first and second 
time. 
CARRIED 

Councilllor Wilson read a Notice of Public Hearing 
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Proposed 
Development 
Variance Permit 
No. 102 (3936 
Victoria) 

In Camera Motion 
Res #OO-304 

ADJOURNMENT 
Res #00-305 
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advising the public that Council would be meeting 17 July 
2000 to consider Bylaws 1895 and 1896. 

This matter was postponed pending receipt of a 
recomm~endation from the Planning Committee. 

Moved by Councillor Beauchesne, seconded by 
Councillor Storry that Council hold an In Camera (Closed) 
meeting immediately following this meeting to discuss 
items to be considered under Section 241. 2 ( I )  of the 
Municipal Act. CARRIED 

Moved by Councillor Gemmell that this meeting adjourn 
at 2150. 

CERTIFIED CORRECT: 

Stewart Bm Alsgard, Maggie Knox, Interim Municipal Clerk 

Mayor 
The next Regular Meeting of 
the 

Council of the 
District of Powell 
River will be held 
at 1930, 17 July 
2000 in the Council 
Chambers of 
Municipal Hall. 
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