
 
 

  
 
 
 

 

Hwlitsum First Nation 

1795 Tsawwassen Drive 

Delta, BC – V4M 4G2 

604-940-0593 

 
October 20, 2009  
 
 
Commission Secretary 
B.C. Utilities Commission 
Box 250, 900 Howe Street 
Sixth Floor 
Vancouver, B.C. 
V6Z 2N3 
By email  

 

 
Dear Ms. Erica Hamilton, 
 

Re-Submission of Certain Evidence of the Hwlitsum First Nation in the British 

Columbia Utilities Commission (BCUC) Reconsideration of the Interior to 

Lower Mainland (ILM) Transmission Project (Order No. F-21-09) 

 
On October 16, 2009, the Hwlitsum First Nation submitted its evidence in the 

Reconsideration of the ILM Transmission Project. One part of the Hwlitsum evidence was 

the report, The Hwlitsum First Nation’s Traditional Use and Occupation of the Area now 

known as British Columbia. This report which was accompanied by 23 consecutive tabs (tabs 

1 to 19, and tabs 21 to 24) which are essential in interpreting the report.  

 

On October 19, 2009, this evidence was posted on the website of the BCUC as Exhibit C-

1-11. Unfortunately the tabs were not posted in numerical order in this exhibit, making the 

report difficult to read and understand. Therefore, I would request the BCUC to accept this 

re-submitted version of the report, The Hwlitsum First Nation’s Traditional Use and 

Occupation of the Area now known as British Columbia, and to post it as another exhibit. 

 

 

 

201 pgs C1-11

cnsmith
ILM Reconsider
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 No substantive changes have been made to the documents that comprise the report. 

However, 21 of the 23 tabs (that were previously filed independently) have now been placed 

in consecutive order in a pdf version of the report. There are still two separate tabs that can 

not be included in this pdf file, which are the 21 Hwlitsum Traditional Land Use Maps, and 

the map of the Traditional Territory of the Hwlitsum. These two documents are provided 

separately, for inclusion with the rest of the report. 

 

Thank you for considering this request. I will also include all parties in the ILM Project 

Reconsideration in this email. 

 

Yours truly, 

 

 
 
Magdalena A K Muir 
 

c.c.: 

Chief Raymond (Rocky) Wilson,  

Email: rwilson1906@live.com 

 

Alan Grove, B.A., LL.B., 

Email: alangrove@shaw.ca 



 
 

  
 
 
 

 

Hwlitsum First Nation 

1795 Tsawwassen Drive 

Delta, BC – V4M 4G2 

604-940-0593 

October 16, 2009  

 

Commission Secretary 

B.C. Utilities Commission 

Box 250, 900 Howe Street 

Sixth Floor 

Vancouver, B.C. 

V6Z 2N3 

By email  

 

Dear Ms. Erica Hamilton, 

 

Submission of Evidence of the Hwlitsum First Nation in the British Columbia 

Utilities Commission (BCUC) Reconsideration of the Interior to Lower 

Mainland (ILM) Transmission Project (Order No. F-21-09) 

 

This letter and the documents referred to in this letter, and forwarded electronically to the 

Commission and other parties, are the evidence of the Hwlitsum First Nation for the ILM 

Transmission Project Reconsideration.  

 

This evidence consists of the following documents, which are provided separately: 

 

1. Chief Raymond Wilson, Dr. Bruce Granville Miller, Dr. Bill Angelbeck, and Alan 

Grove, The Hwlitsum First Nation’s Traditional Use and Occupation of the Area 

now known as British Columbia (January 2009). This report is accompanied by 

23 tabs, tabs 1 to 19, and tabs 21 to 24. 

2. Fisheries and Oceans Canada, Canada’s Policy for the Conservation of Wild 

Pacific Salmon (Fisheries and Oceans Canada, 2005). 

479 pages
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3. Commissioner of Sustainable Development, Report of the Commissioner of the 

Environment and Sustainable Development: Chapter 1: Protecting Fish Habitat, 

(Spring 2009), as located on the website of the Auditor General of Canada, 

www.oag-bvg.gc.ca. 

4. Fraser Basin Council, 2009 State of the Fraser Basin Report: Sustainability 

Snapshot 4: The Many Faces of Sustainability, (February 2009), as located on the 

website of the Fraser Basin council at wwwfraserbasin.bc.ca. 

5. Pacific Fisheries Resource Conservation Council, Advisory: Implementing the 

Habitat and Ecosystem Components of DFO’s Wild Salmon Policy (Pacific 

Fisheries Resource Conservation Council, October 2006). 

6. WWF-Canada, Canada’s Rivers at Risk: Environmental Flows and Canada’s 

Freshwater Future (WWF-Canada, October 15, 2009), as located on the website of 

WWF-Canada at http://wwf.ca/conservation/freshwater/riversatrisk.cfm. 

7.  Becky Swainson, Rivers at Risk: The Status of Environmental Flows in Canada, 

(prepared for WWF-Canada Freshwater Program), as located at 

http://wwf.ca/conservation/freshwater/riversatrisk.cfm. 

 

 

Yours truly, 

 

 

 

Magdalena A K Muir 

 

c.c.: 

Chief Raymond (Rocky) Wilson,  

Email: rwilson1906@live.com 

 

Alan Grove, B.A., LL.B., 

Email: alangrove@shaw.ca 



 

 

The Hwlitsum First Nation’s Traditional Use and 

Occupation of the area now known as British Columbia 

Opening Statement - Chief Raymond (Rocky) Wilson 

 
The Lamalchi First Nation was a distinct Aboriginal group before and at the time 

of contact with Hwunitums
1
. 

 

The Hwlitsum First Nation as it exists today is the continuation of, and successor 

to, the Lamalchi First Nation as it existed at the time of contact with Hwunitums 

and, as such, the Hwlitsum First Nation as it exists today continues to hold the 

Aboriginal rights and title that the Lamalchi First Nation held at the date of 

contact. 

 

From a time prior to the date of contact, and continuously to the present day, the 

Hwlitsum First Nation has sustained its people, communities and distinctive 

culture from the lands, waters and resources of its traditional lands. 

 

The Hwlitsum First Nation pursuant to our law and spiritual beliefs, are charged 

with special rights and responsibilities as caretakers or stewards of their 

Traditional Lands.   

 

 

 

Please do not copy or distribute without written permission from the 

Hwlitsum First Nation  
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The Hwlitsum First Nation’s
2
 Traditional Use and Occupation of the 

area now known as British Columbia
3
 

 

Chief Raymond (Rocky) Wilson 
Hwlitsum First Nation 
 
Dr. Bruce Granville Miller4 
Professor, Department of Anthropology 
University of British Columbia 
 
Dr. Bill Angelbeck5 
Department of Anthropology 
University of British Columbia 
 
Alan Grove,6 B.A., LL.B 
Managing Partner, 
Alan Lloyd Grove Consulting Inc. 

 

 

 

 

 

                                                                                                                                                             
1 Hul’qumi’num word for people of European ancestry. 
2 The author’s would like to thank the Hwlitsum Elders and community members who participated in this study. 
Without their enthusiastic assistance, support and encouragement this project would not have been possible. Of 
course, the authors’ are solely responsible for any errors or omissions. 
3 This Traditional Use Study was completed in six weeks. Its primary purpose is to provide an opportunity for 
Hwlitsum Elders to outline their and their ancestors, use and occupation of their traditional territory. We are 
confident that what has been produced is accurate, but realize, and need to emphasize, that the Hwlitsum have much 
more to tell. This project has been a collaborative effort, but each author had specific responsibilities: Chief Wilson 
coordinated the Elder Interviews; Dr. Miller conducted, recorded and assessed the reliability of the interviews; Dr. 
Angelbeck recorded the harvesting sites and produced all the maps; and Alan Grove conducted historical research 
and authored parts of the study.  
4 To view Dr. Miller’s CV, see tab 22.  
5 To view Dr. Angelbeck’s CV, see tab 23. 
6 To view Alan Grove’s CV, see tab 24. 
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Introduction 

  

This report presents information of the Hwlitsum First Nation’s traditional use and 

occupation of the area now known as British Columbia.7 The Hwlitsum First Nation represents 

over 300 Hul’qumi’num people on the lower mainland of British Columbia, the Gulf Islands and 

eastern Vancouver Island.8 The Hwlitsum First Nation is currently engaged in stage 2 of the 

British Columbia Treaty Process with Canada and British Columbia.9   

 The Hwlitsum First Nation has prepared this report in response to the application of the 

BC Transmission Corporation’s proposed Interior to Lower Mainland Transmission Project to 

the British Columbia Environmental Process.     

The Hwlitsum (like their ancestors the Lamalchi10) are members of the  

the Hul'qumi'num Mustimaxw. Prior to contact, the Hul'qumi'num Mustimaxw employed a 

seasonal cycle that usually saw them winter (December to February) on the Gulf Islands and 

southern part of Vancouver Island and summer (March to November) on the lower mainland of 

British Columbia. 

 

 

 

 

                                                 
7 This study marks the first time that the Hwlitsum have undertaken the task of recording in the written word how 
they harvested the resources within their traditional territory; previously they had passed it along orally. This initial 
study, because of project deadlines, focuses on the harvesting of marine resources.  
8 To view a map of the Hwlitsum First Nation’s traditional territory, turn to tab 21.  
9 British Columbia Treaty Commission, “The BC Treaty Commission Annual Report 2008” at 13 and 30. 
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Why Hwlitsum instead of Lamalchi? 

 

The term Hwlitsum rarely appears in historical records or anthropological studies. This is 

because the Hwlitsum’s ancestors are, in accordance with Coast Salish tradition, usually referred 

to in historical and anthropological materials as Lamalchi (or Lamalcha or Lamalche). Prior to 

1863, the Lamalchi had a winter at village at Lamalchi Bay on what is now known as Kuper 

Island. The site was ideally situated because it was a safe harboring place and there were 

abundant resources nearby to harvest. So abundant, in fact, that in 1860, Sheriff George William 

Heaton reported to Governor James Douglas that the location would be  

an excellent site for a white fishing station [because] there is fresh water 
favourable to oyster beds – cod, rock-cod, salmon, halibut – cuttlefish (occasionally), 
herring, dogfish, sea cow, [porpoises?] – and whales in their greatest abundance in 
the neighbouring waters.”11[emphasis mine] 

 

The Lamalchi shared Kuper Island with two other distinct groups, the Penelakut and 

Yekaloas, who had occupied their own villages. All three groups also had distinct village sites on 

the Fraser River, for example the Lamalchi had a village at Hwlitsum (now known as Canoe 

Pass), and the three groups had a shared interest in and spent part of the salmon harvesting 

season in the shared Hul’qumi’num village at Tl’uqtinius (located just past the confluence of the 

Fraser River on its south arm).12 There is consensus in the Hul’qumi’num community that 

Tl’uqtinius was a shared village.13 

                                                                                                                                                             
10 Lamalchi (sometimes Hwlumelhtsu), means "lookout place". It was the name of the village of longhouses that once stood on 
the beach at Lamalchi Bay. Personal interview, Alan Grove with Lloyd Wilson at Hwlitsum (19 May 1994). 
11 “Sheriff George William Heaton, Victoria, to Governor James Douglas, Victoria” (16 June 1860) File 748, 
Microfilm B 1333, BCARS.  
12 John Work, in December of 1824, was the first HBC person to record that the existence of Hul’qumi’num village 
at Tl’uqtinius. See John Work, “Journal of John Work, Chief Factor, Hudson’s Bay Company From Fort George 
(Astoria) Northward in 1824”  Series C, No. 30, Bancroft Collection, Pacific Coast Manuscripts, University of 
California, Berkeley. Similarly, on 23 July 1827, George Barnston noted that “at 3 P.M. sail was set on a Breeze 
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 On 1863, the British Navy bombed and then burned the Lamalchi village14 and colonial 

authorities subsequently executed 3 of their most prominent warriors.15 The next year, Governor 

James Douglas allowed William Curran to preempt the prime land and harbor where the 

Lamalchi village had been. Since Curran would not allow the Lamalchi access to their ancestral 

village site, the Lamalchi were forced to winter elsewhere. Around 1892, many of the Lamalchi 

chose to live year round at Hwlitsum. Since they no longer occupied Lamalchi, in accordance 

with the Hul’qumi’num custom of identifying your self by the location of your winter village, the 

people now identify themselves, as Hwlitsum. 

 

Terminology 

 

Any investigation of Hwlitsum traditional use patterns requires an examination of the 

terms used in the ethnographic and oral historical literatures that have subsumed the terms 

‘Hwlitsum’ and ‘Lamalchi’. Early sources employed the cover term “Cowichan” to refer to a set 

of linked communities, which includes the ancestors of the present day Hwlitsum First Nation.16 

                                                                                                                                                             
springing up from the southwest, and we passed the Cowitchen Villages Saumause [Somenos] Pinellahutz 
[Penelakut] & Quomitzen [Quamichan] about 6 o’clock and anchored about a mile above them, two hundred yards 
from the north bank. . . The population of the Cowitchen Villages may be at a rough guess nearly 1500 souls.” 
Morag Maclachlan, ed., The Fort Langley Journals 1827-30 (Vancouver: UBC press, 1998) at 27.    
13 Hul’qumi’num Treaty Group, “Hul’qumi’num Mustimuhw Historical Connection to the Fraser River” 
Presentation to Department of Fisheries and Oceans (16 January 2006).  
14 Testimony of Horace Smith, Superintendent of Police, in R. v. A-chee-wun, Shanah-suluk and Qualatul-tun (24 
June 1863), Victoria (Court of Assize) [unreported] reprinted in The British Colonist (25 June 1863). 
15 Chris Arnett, The Terror of the West Coast: Land Alienation and Colonial War on Vancouver Island and the Gulf 

Islands, 1849-1863 (Vancouver: Talon Books, 1999) at 303. 
16 In 2003, the Cowichan First Nation commissioned Kevin Neary to write a history of the Cowichan Fisheries, he 
concluded that “it should be said that the name “Cowetchin,” in the context of trader’s journals, was applied 
collectively to the annual visitors from the Cowichan, and included people from other Island Hul’qumi’num’ First 
Nations. This information is corroborated by current statements from Cowichan elders.” See Kevin Neary, 
“Cowichan Fisheries: A Brief Overview” prepared for the Cowichan Tribes, Duncan, B.C. (November 2003) at 3.    
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Later, government officials and anthropologist chose to use the term “Chemainus”.17 According 

to Wilson Duff, the “people referred to in Indian Department records as the Chemanius tribe 

actually comprised about seven distinct clusters of population.” He listed the: 

1. Chemanius  
2. Sicameen 
3. Halalt 
4. Lyacksun 
5. Penelakuts 
6. Yekaloas 
7. Lilmache 

 

Duff also opined that: 

 

The villages named were winter villages, the base from which people set out on their 
seasonal migrations. In summer, these groups went to the Fraser River, where they 
shared a campsite called xegetinas ‘long beach’ on the north shore of main channel 
opposite Deas Island. Dog salmon time found them sharing [the] Chemanius River, 
except for the Penelakuts, who had special rights to Bonsall creek.18 
 

Dr. Wayne Suttles sheds further light on the subject: 

The eastern shore of Vancouver Island between Nanoose and Malahat was 
occupied in pre-white time by people who spoke dialects of the Halkomelem 
language of the Salish family. Boas, Hill-Tout, and Barnet have treated two clusters 
of villages here as separate groups by the names Nanaimo and Cowichan. But these 
two names cannot be used to include all the Halkomelem-speaking people of 
Vancouver Island. North of the Nanaimo were the Nanoose and south of the 
Cowichan were the Malahat, and between the Nanaimo and the Cowichan were 
several villages now designated by the Indian service as the “Chemanius tribe”. 
These villages were on Vancouver Island itself, on Stuart Channel and on the Gulf 
Islands opposite. 

 

                                                 
17 For example, in 1877, Indian Reserve Commissioner G.M. Sproat wrote a letter noting that that the term 
Chemanius Indians now referred to all the tribes several tribes lumped together by Indian Department bureaucrats. 
Suttles, 1995 at 13. 
18 Wilson Duff cited in Royal BC Museum Wilson Duff Papers, File 154, Halkomelem and Straits, Mcrofilm 
B06048, BCARS. 
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The principle villages of the “Chemanius tribe” were: 

 
1. scemines at kelic on Kulleet Bay 
2. kemlexsen  on Coffin Bay, Ladysmith Harbour 
3. seqemin Sybell Bay, Ladysmith Harbour 
4. xelaltx east shore of Willy Is., at mouth of Chemanius R. 
5. ta ateqe at laeqsen, Shingle Pt., Valdes Island 
6. cexel Cardale Pt., Valdes Island 
7. pena?lexec northeast point of Vancouver Is. 
8. yexlaas Telegraph Harbour, Kuper Is. 
9 xlm?alce  south end of Kuper Is. [Lamalchi]     
 

These villages shared the waters of these two channels. On Vancouver Island, 
several if not all had fishing rights on the Chemanius River, while the Penelakuts had 
a special claim to Bonsall Creek. But I doubt if they made much use of the 
mountainous interior. Beside this territory, all the villages shared a camp on the 
Fraser River at a spot called Eqeti’nes (“long beach”) on the north shore of the main 
channel opposite Deas Island.19 

 

The term Lamalchi was also subsumed into Penelakut in1881, when the Department of Indian 

Affairs, for ease of administration, decided to merge the Lamalchi, Yekaloas and Penelakut into 

one “Indian band”.  

 

Coast Salish Social Organization 

 

Dr. Suttles notes that Central Coast Salish social organization is different from many 

societies because “kinship was reckoned bilaterally; kin terms made no distinction between 

                                                 
19 Wayne Suttles cited in Royal BC Museum Wilson Duff Papers, File 154, Halkomelem and Straits, Mcrofilm 
B06048, BCARS. 
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father’s and mother’s relatives.”20 Simply put, this means that Central Coast Salish people were 

welcome to live in the villages of either parent.   

In Central Coast Salish Society there were several levels of social groups based on 

residence – families, households, local group, villages and tribes. There were also non-localized 

groups based on common descent. 

The family occupied one section, with its own fire and stores, within a 
great plank house (in current usage a “longhouse”) at the winter village. In other 
seasons the family moved to sites where they got food (by fishing, hunting, and 
gathering shellfish and edible plant foods) or materials used in woodworking and 
making baskets, mats, etc. The families that shared a house formed a household. 
They often moved seasonally together, but not necessarily; families of persons 
with special skills might go their own way to appropriate sites. The household 
formed an economic unit within which foods, goods, and services were shared, 
and it also acted as a social and ceremonial unit in relation to other houses. Some 
houses, perhaps most, had a head, the senior among a group of brothers or cousins 
who had organized the building of the house and represented it in dealing with 
others. But other houses were composed of families of relatively equal status. 

Within the larger and more powerful households, there was a core blood 
relatives who shared an inheritance of rights to some resources – especially 
fishing locations, personal names, and hereditary ceremonial privileges. They 
were active members in kin group that included relatives elsewhere, descendents 
of some common illustrious ancestor. In theory all descendants shared any rights, 
but in practices control was exercised by the elite of the leading household. The 
term “house’ in the sense used by Hwunitum nobility has been suggested for such 
a group. A “house in this sense could form the nucleus of a local group with its 
own name. In some parts of the region some of these had separate winter villages, 
in others they shared winter villages with other such groups but went their own 
ways in other seasons.  

The winter village consisted of one or more great plank houses, each of 
which was a relatively autonomous unit, possibly with its own seasonal resource 
sites. The “houses” within a village cooperated in a number of activities – 
economic, social and ceremonial. But there was no formal village organization 
and no office of village chief. This is not to say there was no leadership. There 
were important men identified as “chiefs” by Hwunitum authorities, but they were 
leaders by virtue of their abilities and wealth. The “village chief” was simply the 
most influential man in the village. 

                                                 
20 Wayne Suttles,  “Central Coast Salish” in Handbook of North American Indians, Vol. 7, Northwest Coast, ed. 
Wayne Suttles (Washington, D.C.: Smithsonian Institution, 1990)  at 463. 
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If a group shared a name, a territory, traditions of origin and history, and a 
sense of common identity, it may be called a tribe. There were, in this region, 
tribes that consisted of a single winter village. . . . The tribe, like the village, had 
no formal structure resembling a Hwunitum political system. Disputes were 
settled and collective interests were pursued through personal influence, oratory, 
and above all wealth in the potlatch. 

Although households, villages and tribes were in many respects 
autonomous, they were united by marriage and exchange into a regional 
network.21 

 

  The Lamalchi were a tribe because: they had a name that was widely known, a territory 

and sites to which they went seasonally, traditions of origin and history, and a common sense of 

common identity. Thus, both at contact and the time that British sovereignty was asserted in 

1846, they were an autonomous social entity within the larger Coast Salish social network.   

 The Hwlitsum First Nation as it exists today is the continuation of, and successor to, the 

Lamalchi First Nation as it existed at the time of contact with Hwunitums and, as such, the 

Hwlitsum First Nation as it exists today continues to hold the Aboriginal rights and title that the 

Lamalchi First Nation held at the date of contact. 

 

Language 

 

Hul’qumi’num, or Island Halkomelem, is the main dialect of the Central Coast Salish 

Halkomelem spoken by First Nations who traditionally occupied the lower mainland of British 

Columbia, the Gulf Islands and the eastern portion of Vancouver Island.22 On the mainland of 

British Columbia, the Halkomelem language is further divided into Hunq’uminum, a Downriver 

                                                 
21 Wayne Suttles, “Penelakuts Polity, Hunting and Territory” entered as an exhibit in R. v. Joe Seward et al [1995].  
22 Wayne Suttles,  “Central Coast Salish” in Handbook of North American Indians, Vol. 7, Northwest Coast,  ed. 
Wayne Suttles (Washington, D.C.: Smithsonian Institution, 1990)  at 453-480; David Rozen, “Place Names of the 
Halkomelem People” unpublished Master’s Thesis, University of British Columbia (1985) at 4. 
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dialect spoken by the First Nations at the mouth of the Fraser (including the Musqueam and 

Tsawwassen) to the Stave River, and Halq’emeyylem, an Upriver dialect of the language spoken 

by the Sto:lo peoples from Matsqui to Yale in the Fraser River Canyon.23 Hence, the 

Halkomelem world stretches from Vancouver Island, throughout the Gulf Islands and the lower 

mainland of British Columbia. 

The Hwlitsum are Hul'qumi'num speakers. 

 

Hwlitsum Genealogy  

 

The Hwlitsum First Nation’s genealogical record has been scrutinized and confirmed as 

accurate by a variety of people, including Hul'qumi'num Elders24, Hunq’uminum Elders25, 

academics26 and Canada’s expert on First Nation genealogy.27 The genealogy illustrates that the 

Hwlitsum have deep roots within the larger coast social regional network.  

 

 

 

 

                                                 
23 Suttles, 1990 at 453. 
24 Thathultun (Robert Joseph Guerin), a Musqueam Elder and former elected Chief, is a cousin of Chief Wilson’s 
and, for the last 15 years, has provided invaluable assistance to the Hwlitsum in the compilation of their genealogy. 
See, for example, Affidavit of Bob Gueirn, “Ancestors of Raymond Wilson” in Wilson v. The Registrar of the 

Indian Register (1999), 71 B.C.L.R. (3d) (B.C.S.C.); Roy Edwards is a Chemainus Elder, a cousin of Chief Wilson, 
and he has also provided valuable assistance to the Hwlitsum in the compilation of their genealogy.  
25 Agnes Pierre and Sarah Pierre are Katzie Elders and cousins of Chief Wilson, and they have provided valuable 
assistance to the Hwlitsum in the compilation of their genealogy. 
26 Dr. Miller and Alan Grove.  
27 “Miranda MacDonald, Registrar of the Indian Register, Ottawa, to Raymond Wilson, Delta” (4 April 2000). This 
decision is extremely important because it confirmed the validity of the Hwlitsum’s genealogy, which goes back 8 
generations to the late 1790s. 
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The Lamalchi Seasonal Cycle  

 

The Lamalchi Seasonal Cycle - Pre-contact to 1849 

 

From before contact to 1849, the Lamalchi employed a seasonal cycle that usually saw 

them spend four months (November to March) at Lamalchi. After harvesting the late running 

chum salmon28 (the last run of anadromous fish each year), the Lamalchi focused on harvesting 

local resources. The Lamalchi village was ideally situated for harvesting winter springs,29 

oysters,30 clams,31 cockles,32 mussels,33 crab,34 cod,35 rock-cod,36 halibut,37 sole,38 red snapper,39 

prawns,40 shrimp,41 cuttlefish (occasionally), sea urchins,42 kelp,43 sea weed,44 octopus,45 squid,46  

herring,47 dogfish,48 and perch49 from local waters and beaches.50 The Lamalchi would also 

                                                 
28 Chum salmon, which dry-cured well, was the basis of the fall fishery because it served as a primary winter food. 
Although they processed well, dry-cured salmon were bland and the Lamalchi, like most Hul’qumi’num people, 
flavoured it with either dog-fish oil or eulachon grease.  Alan Grove personal interview of the late Abel Joe, 
Cowichan Elder, in Duncan on 16 January 1988; Alan Grove personal interview of James Wilson, Lummi Elder and 
Council member at Lummi, 11 February 1998. To view the Chum fishing areas, see tab 18, map 4. 
29 See tab 18, map 5. 
30 See tab 18, map 15. 
31 See tab 18, map 15. 
32 See tab 18, map 15. 
33 See tab 18, map 15. 
34 See tab 18, map 13. 
35 See tab 18, map 11. 
36 See tab 18, map 11. 
37 See tab 18, map 10. 
38 See tab 18, map 12. 
39 See tab 18, map 12. 
40 See tab 18, map 14. 
41 See tab 18, map 14. 
42 See tab 18, map 16. 
43 See tab 18, map 17. 
44 See tab 18, map 17. 
45 See tab 18, map 18. 
46 See tab 18, map 18. 
47 See tab 18, map 7. 
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supplement their winter diet by hunting and trapping deer, elk, black bear, raccoon, mink, seals, 

otter and grouse.51 And gather salal, ferns, cedar bark, alder, maple, and berries for medicines, 

food processing and food.52 Excess food was preserved for later use either by smoking it or 

drying it in the sun and wind.53 Then it was placed in boxes or bentwood boxes and cached for 

future use or trade. 

In April, the Lamalchi’s seasonal cycle took them to their ancestral village at Hwlitsum 

(Canoe Pass) where they would spend eight months (April to October) harvesting resources on 

the lower mainland of British Columbia. Hwlitsum was well situated because it was not only 

located in a prime harvesting location for the runs of anadromous fish, particularly the eulachon 

and salmon, it was also right in the middle of an important stopover for migratory birds 

commonly referred to as the Pacific Flyway.54 The Lamalchi would also travel upriver each year 

to the Coquitlam River and Pitt River, where they would harvest plants for medicinal and food 

purposes, the various runs of salmon and sturgeon, visit relatives and hunt and trap in the 

watershed areas. The Lamalchi would harvest each anadromous fish run as it arrived, beginning 

                                                                                                                                                             
48 Each fall the Lamalchi would fish for dog-fish (mud-shark) in the open waters around Vancouver Island with 
relatives from Penelakut and Hellet (Chemainus). The oil extracted from the liver of the dog-fish was so valuable it 
was often traded for sturgeon. Alan Grove personal interview of the late Abel Joe, Cowichan Elder, in Duncan on 16 
January 1988; Alan Grove personal interview of James Wilson, Lummi Elder and Council member at Lummi, 11 
February 1998. To view the dog-fish harvesting areas, see tab 18, map 8. 
49 See tab 18, map 9. 
50 “Sheriff George William Heaton, Victoria, to Governor James Douglas, Victoria” (16 June 1860) File 748, 
Microfilm B 1333, BCARS. 
51 See tab 18, map 19. 
52 See tab 18, map 20. 
53 Dianne Newell, Tangled Webs of History: Indians and the Law in Canada’s Pacific Coast Fisher (Toronto: 
University f Toronto Press, 1993) at 35-40.  
54 The Pacific Flyway is a major north-south route of travel for migratory bird in the Americas, extending from 
Alaska to Patagonia. Every year, migratory birds travel some or all of this distance both in spring and in fall, 
following food sources, heading to breeding grounds, or traveling to over wintering sites. Any given bird species 
travels roughly the same route every year, at almost the same time. Hwlitsum Elders can often predict the day when 
geese arrive. 
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with the eualachon,55 then in order the spring salmon,56 coho salmon,57 sockeye salmon,58 

steelhead,59 pink salmon60 and ending with the chum salmon.61 The Lamalchi would also harvest 

clams,62 crab,63 shrimp,64 sturgeon,65 halibut,66 ling cod,67 smelt,68 flounder,69 trout,70 and 

dogfish,71  The Lamalchi supplemented their diet by hunting or trapping deer, mountain goat, 

black bear, muskrat, red fox, pheasant, mink, marten, ducks, geese, pigeon, widgeon, otter, seal, 

brant and snow geese.72 And gather cedar bark, cascara bark, devil’s club, huckleberries, 

salmonberry, strawberry, salal, alder, maple, squasum berry, cattails, rhubarb, plums, crab apples 

and wapato.73 Excess food was preserved for later use either by smoking it or drying it in the sun 

and wind.74 Then it was placed in boxes or bentwood boxes and cached for future use or trade. 

The terms “winter village” and “summer village” are often employed by academics when 

they attempt to describe First Nation’s seasonal cycles. In the case of the Lamalchi, these terms 

are misnomers because the Lamalchi were not a sedentary people. Their primary means of 

                                                 
55 Although eaten fresh in season, processed eulachon was an extremely valuable in the bartering economy because a 
variety of fish, berries, and other dried products could be immersed in the tasty grease or oil (similar to how we use 
condiments today). Often transported over long distances, the oil was poured into watertight cedar storage. Coast 
Salish Nations with limited access to eulachons, like the Lummi and Cowichan, often traded clams for eulachons. 
To view the Hwlitsum harvesting area for eulachon, see tab 18, map 9. 
56 See tab 18, map 5. 
57 See tab 18, map 2. 
58 See tab 18, map 1. 
59 See tab 18, map 6. 
60 See tab 18, map 3. 
61 See tab 18, map 4. 
62 See tab 18, map 15. 
63 See tab 18, map 13. 
64 See tab 18, map 14 
65 See tab 18, map 10. 
66 See tab 18, map 10. 
67 See tab 18, map 11. 
68 See tab 18, map 6. 
69 See tab 18, map 12. 
70 See tab 18, map 6. 
71 See tab 18, map 8. 
72 See tab 18, map 19. 
73 See tab 18, map 20. 
74 Dianne Newell, Tangled Webs of History: Indians and the Law in Canada’s Pacific Coast Fisher (Toronto: 
University f Toronto Press, 1993) at 35-40. 
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transportation was the canoe and the ocean and rivers were their highways. The canoe was 

employed to: harvest resources throughout the Coast Salish world, transport homes and families 

from seasonal harvesting village sites and to engage in cultural activities with other Halkomelem 

people. For the Lamalchi, “traveling by canoe throughout their territory to harvest resources or 

visit relatives was as routine as modern people driving their car to work or to attend social 

activities.”75 In other words, the Lamalchi harvested, traded excess goods, fought with rival 

tribes and socialized with friends and relatives throughout the year. 

Snippets recorded by Hudson’s Bay Company employees of the activities of Chief 

Si’nusuctun (recorded as Chief Shienten)76, Chief Wilson’s paternal great-great-great-grand-

father, who was also renowned as a powerful she’mun (shaman),77 provides a vivid illustration of 

just how mobile the Lamalchi were. In 1828, James McMillan mentions Chief Si’nusuctun78 five 

times: 

1. [On March 11] Shienten a Masquiam [Musqueam] Chief paid us a visit from 
Vancouver’s Island, with a Canoe load of Shell fish. 

 
2. [On March 13] A little after the war party left this they met Shienten the Musqueam 

with his wife and two of his daughters. The war Chief (Lammus a Cawitchen} took 
the eldest from him, menacing if he did not keep very quiet he would kill him & make 
Slaves of his family – two fine looking girls. 

                                                 
75 Personal interview, Alan Grove with Lloyd Wilson at Hwlitsum (19 May 1994). 
76 Suttles comments on the various spellings of First Nations and First Nation individuals by traders and colonists: 
“As with tribal names appearing in the journal, most personal names are spelled in a variety of ways, none 
representing very well the Native original. Some of these names can be identified with persons appearing in 
genealogies recorded in the mid-twentieth century, and some are borne by living persons today.” Wayne Suttles, 
“Names in the Fort Langley Journal” Appendix E in Morag Maclachlan, ed.,  The Fort Langley Journals 1827-30 
(Vancouver: UBC press, 1998) at 235.  
77 See Affidavit of Bob Gueirn, “Ancestors of Raymond Wilson” in Wilson v. The Registrar of the Indian Register 
(1999), 71 B.C.L.R. (3d) (B.C.S.C.) 
78 Chief Si’nusuctun is the apical ancestor and a member of the Lamalchi (Hul’qumi’num) and Musqueam 
(Hunquminum) groups. He acquired membership rights in the former by taking a Lamalchi wife. They had two sons  
Chliraminsit (Charlie Wilson) in 1825 and Culaxtun (Jim Wilson) in 1827. Chliraminsit  and Culaxtun chose to be 
connected to Lamalchi because of their mother’s ancestry at Lamalchi. Guerin observes that Hul’qumi’num people 
refer to this principle as “lelumpunup,” which means that as people grow up, they will choose to live in the 
longhouse of one side of the family. See Affidavit of Bob Gueirn, “Ancestors of Raymond Wilson” in Wilson v. The 

Registrar of the Indian Register (1999), 71 B.C.L.R. (3d) (B.C.S.C.) 



 15

 
3. [On April 7] Weather the same as yesterday – Shienten Came to the fort. He has a 

few Skins and [a] Canoe load of Shell fish. . . He Camped in the woods. 
 

4. [On August 11] Several families of Musquiams passed up. Shienten their Chief is Just 
arrived from the Yeukeltas (Lekwiltok} where he went to try and recover his wife and 
Daughter, who were taken along with 30 more women & Children in the last attack.  

 
5. [On September 29] Shienten a Musquiam Chief passed up on his way from the 

Shishals {Sechelt} a tribe to the north of Burrard’s Canal – He traded 6 Beaver Skins. 
He says the Shishals intend Coming here Soon to trade the few skins they have.   

  

What do the journal entries reveal? First, Chief Si’nusuctun was on the Fraser River for at least 7 

months, not coincidentally throughout the period of the various anadromous fish runs. Second, 

that Chief Si’nusuctun traveled a lot. On March 11 and April 7, he canoed from Vancouver 

Island to Fort Langley to trade shell fish (most likely oysters and clams). On August 11, he 

appears to have recently traveled up the coast to around Cape Mudge. Then, on September 29, he 

paddled from Sechelt to Fort Langley to trade six beaver skins. And at least twice, on March 13 

and August 11, no mention of trade was recorded, but there was mention that he was traveling 

with one of his wives and two or three of his daughters, suggesting that the purpose of the trip 

was either to visit friends or relatives or attend a cultural event nearby Fort Langley. Third, that 

he was an important Chief who traded fish and furs for manufactured goods or cash.79 In 

summation, the journal entries reveal that Si’nusuctun’s spent the majority of the year harvesting 

resources on the Fraser River, traded fish and furs commercially and routinely traveled 

throughout all parts of the Lamalchi traditional territory.    

 From 1835 to 1850, Fort Langley exported cured and smoked salmon to Hawaii and Asia. 

Halkomelem people supplied the fish dried, but this was a relatively small commercial fishery 
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and had little effect on First Nations.80  Nevertheless, the HBC’s establishment of permanent 

trading posts (for example, Victoria in 1843) had a gradual, and ever increasing, impact on the 

Halkomelem people. Like most efficient businesses, the HBC developed a plan to attract 

business and with each passing year, the Halkomelem’s reliance on manufactured goods, like 

flour, salt, metal axes and guns, grew. As the demand for manufactured grew, the Halkomelem, 

including the Lamalchi, deployed more time to harvesting resources that the HBC desired. 

 Around 1849, an HBC employee recorded that there were 122 people living at 

“Lumlumlacha” (Lamalchi Bay) - 20 men, 22 women, 36 boys and 44 girls.81  

 On the whole, from contact to 1849, the Lamalchi followed a seasonal cycle similar to 

the one they enjoyed before contact. The Lamalchi, who were unaware of any threat to their 

sovereignty, continued to govern and control resource extraction within their traditional territory.     

  

Competition for Resources and Land in the Lamalchi Traditional Territory – 1850 - 1863 

   

In 1849, a new economic reality, the discovery of gold in California altered the symbiotic 

relationship between the First Nations and the HBC in British Columbia. So little Hwunitum 

settlement existed along the Pacific coast in 1849 that California miners in search of supplies 

eagerly purchased whatever the HBC offered, including salmon, lumber and agricultural 

products. The HBC reacted to the new market conditions by transforming itself from a fur-based 

company to a general resource based company.  

                                                                                                                                                             
79 Suttles opines that the “journal also mentions a number of Native men by name, a few again and again. Most are 
names of men who were important traders.” Wayne Suttles, “Names in the Fort Langley Journal” Appendix E in 
Morag Maclachlan, ed.,  The Fort Langley Journals 1827-30 (Vancouver: UBC press, 1998) at 235.  
80 Newell, Tangled Webs of History at 47. 
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On 13 January 1849 the Colony of Vancouver Island (CVI) was granted to the HBC. By 

virtue of its grant, the HBC doubled as state and was authorized to make grants of land to 

settlers, provide for the establishment of churches and the maintenance of the clergy. In return, it 

received sole rights to all mineral rights within the colony as well as exclusive trading rights with 

the First Nations. The intent of the grant was to create a political and judicial state entirely 

separate from the Canadas. 

In 1850, Chief Factor Douglas, exhibiting a clear knowledge of the legal requirement to 

remove aboriginal title before allowing settlement, purchased, as the HBC “agent”, the Indian 

title to lands of nine First Nations covering Victoria, Metchosin and Sooke. The next year, 

although he was now Governor he once again purchased, as HBC “agent”, the lands of two First 

Nations at Fort Rupert. In 1852, he purchased the lands of two First Nations in Saanich, and, in 

1854, Douglas made his last purchase, the lands of the Nanaimo.82  

Douglas purchased the lands around Victoria so that the HBC could sell the land to 

settlers. Similarly, he purchased the lands at Fort Rupert and Nanaimo to secure the mineral 

rights to large deposits of coal, which the HBC mined and then sold in California.83 The rapid 

development and expansion of these coal mining operations84 and the marketing of plots of land 

to settlers marked the beginning of a new era in British Columbia, one where Hwunitums 

vigorously competed with First Nations for scarce resources.      

                                                                                                                                                             
81 James Douglas, “Private Papers, Second Series, 1853” Reel 737A, BCARS. Note: The exact date of the census is 
unknown, the file appears to be a compendium of census materials excerpted from a larger file archived in the 
Bancroft Library.   
82 Wilson Duff, “The Fort Victoria Treaties” (1969) 3 BC Studies at 3. 
83 For a complete history of these events, see Daniel Thomas Gallacher, “Men, Money, Machines” unpublished PhD 
Thesis (1979) University of British Columbia.  
84 Alan Grove and Ross Lambertson, “Pawns of the Powerful: The Politics of Litigation in the Union Colliery Case” 
B.C. Studies, Theme Issue No. 103, “Labour in British Columbia: Women, Race and Law”, (Autumn, 1994): 3-31. 
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Although he was Governor for another ten years, Douglas chose not to purchase Indian 

title or treat with any other First Nation. So the question left begging is what made Douglas think 

that it was legal to sell any Halkomelem land before the Indian title had been extinguished? And 

what made him and his successors think - as Trutch clearly did - that it was up to them whether 

they paid or not? Did they believe this was acceptable, or were they simply relying on the fact 

that, on remote Vancouver Island, there was really no effective way to challenge such a policy?85 

       The Lamalchi were not only adversely affected by the rush for coal and the attendant 

wave of settlers that always follow large developments, they were harmed by the Crown’s failure 

to negotiate a treaty with them. 

In1854, Governor Douglas, in clear violation of British Law, authorized white settlement 

in Hul’qumi’num traditional territory before acquiring the land through treaty. As the number of 

settlers taking land in Hul’qumi’num territory grew, so did the number of violent encounters 

between Hul’qumi’num people and the newcomers.86  

In the spring of 1858, Gold was discovered in the interior of British Columbia along the 

shores of the Fraser River. Tens of thousands of gold miners rushed to British Columbia and 

began competing with First Nations for the natural resources of the region. Conflict resulted 

from this competition and the newcomers were intolerant of anything that stood in their way, 

including what they referred to as “savages”. When one gold mine was exhausted, the miners, 

the advance guard of the settlement frontier, simply moved up the Fraser to fresher ones, until 

eventually they had progressed through the Cariboo and east to the Kooteneys. Every movement 

                                                 
85 The mystery remains, but to view the most recent theory on why treaty making stopped, see Hamar Foster and 
Alan Grove, “Trespassers on the Soil: United States v. Tom and a New Perspective on the Short History of Treaty 
Making in Nineteenth Century British Columbia” in Power of Promises: Treaties with Indigineous Peoples in the Pacific 

Northwest and Elsewhere ed. Alexandra Harmon (Seattle: University of Washington Press, 2008) at 89. 
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by the miners was reinforced by a rear guard of permanent settlers. The Crown faced a dilemma: 

protect civil and property rights of the First Nations or gain the loyalty of the newcomers (the 

majority of whom were Americans) by making lands and resources available. 

On 19 November 1858, Britian created the colony of British Columbia on the mainland. 

Douglas was appointed governor on 14 August 1859, and shortly thereafter was instructed to 

compensate First Nations for any loss of land: 

In the case of the Indians of Vancouver Island and British Columbia Her 
Majesty’s government earnestly wishes that, when the advancing requirements of 
colonization press upon lands occupied by members of that race, measures of 
liberality and justice may be adopted for compensating them for the surrender of 
their territory which they have been taught to regard as their own.87 

 

Governor Douglas failed to pursue this policy, and, consequently, the land questions on the 

mainland of B.C. began.88        

In 1858, Governor James Douglas outlined the 13 major provisions of BC’s Indian land 

policy. Most notably, that: 

7. The support of the Indians will, thus, wherever land is valuable, be a matter of 
easy accomplishment, and in districts where the white population is small, and 

the land unproductive, the Indians may be left almost wholly to their own 

resources, and, as a joint means of earning their livelihood, to pursue 

unmolested their favorite calling of fisherman and hunters. 
 
8. Anticipatory of reserves of land for the benefit and support of the Indian races will 
be made for that purpose in all districts of British Columbia inhabited by native 
tribes. Those reserves should in all cases include their cultivated fields and village 

sites, for which from habit and association they invariably conceive a strong 
attachment, and prize more, for that reason, than for the extent or value of the land.89 
[emphasis mine]  

                                                                                                                                                             
86 Arnett, supra at 88 to 151. 
87 “The Secretary of State for the Colonies, London, to Governor Douglas, C.B., Victoria” (11 April 1859) reprinted 
in British Columbia, Papers Connected with the Indian Land Question (Victoria: Government Printer, 1875) at 178. 
88 Paul Tennant, Aboriginal People and Politics: The Indian Land Question in British Columbia, 1849-1989 
(Vancouver: University of British Columbia Press, 1990) 25-62. 
89 Douglas to Lytton, March 14, 1859, reproduced in British Columbia: Papers Connected with the Indian Land 

Question 1850-1875 (Victoria: Richard Wolfenden, Government Printer, 1875) at 16, 17.  
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Robert E. Cail opines that the policy outline above “remained in effect at confederation.” 

And that: 

In assigning reserves, Douglas and his officials followed no consistent pattern other 

than that of including within a larger reserve, if possible, all Indian settlements, 

graveyards, gardens, hunting lodges, berry patches, or fishing stations, or of 

making one or all of them separate reserves.
90

 

 

In 1860, British Columbia proclaimed The 1860 Land Ordinance
91

 that expressly 

protected all Indian settlements from preemption.92  

In 1861, Douglas instructed Colonel R.C. Moody, commander of the Royal Engineers 

and Chief Commissioner of Lands and Works, to “mark out distinctly all the Indian Reserves in 

your district [mainland BC], and define their extent as they may be severally pointed out by the 

Indians themselves.”93 

By 1861, the Hul’qumi’num’s were incensed that Douglas had not treated with them or 

reserved their ancestral village sites on the Fraser River. Governor Douglas was aware of their 

anger, and observed that they 

…have distinct ideas of property in land, and mutually recognize their several 
exclusive possessory rights in certain districts, they would not fail to regard the 
occupation of such portions of the Colony by white settlers, unless with the full 
consent of the proprietary tribes, as national wrongs; and the sense of injury might 
produce a feeling of irritation against the settlers, and perhaps disaffection to the 
Government that would endanger the peace of the country. 
 

                                                 
90 Cail, Land, Man, and the Law at 175. 
91 “Proclamation,” of January 4, 1860 in B.C., [Proclamations and Ordinances, 1858-1864]. 
92 Cail, Land, Man, and the Law at 177. 
93 Governor Douglas, cited by Colonel R.C. Moody, Commander of the Royal Engineers and Chief Commissioner 
of Lands and Works, in Moody to Mr. Cox, March 6, 1861 reproduced in British Columbia: Papers connected with 

the Indian Land Question 1850-1875 (Victoria: Richard Wolfenden, Government Printer, 1875) at 21.  
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What effect did resource development and the alienation of their land by white settlers 

have on the Lamalchi during the period from 1849 to 1863?  

First, despite being ordered to do so, neither the Governor of the Colony of Vancouver 

Island, James Douglas, or the Governor of British Columbia, James Douglas treated with the 

Lamalchi or reserved their ancestral village sites, fishing stations or harvesting sites. Second, the 

Lamalchi, like all Halkomelem people, suffered a severe loss of population due to introduced 

epidemic diseases like smallpox and measles.94 Just 10 years after the last census, a colonial 

official recorded that the Lamalchi population had shrunk from 122 to 65 – 3 old men, 22 young 

men, 7 boys, 22 young women, and 11 girls.95 Third, ever increasing numbers of hwunitum were 

settling on their traditional lands and interfering with the harvesting of resources. Despite these 

interferences, the Lamlchi’s traditional territory was large enough to enable them to continue to 

follow their traditional harvesting pattern. 

 

Gunboat Diplomacy: How the Lamalchi Lost Lamalchi   

 

In 1863, four Chemainus killed and robbed two whites on Saturna Island. Governor 

Douglas dispatched a naval ship to capture the “perpetrators of the late outrages.” His 

instructions specified that “upon the refusal of any tribe to deliver up the assassins, to seize upon 

their canoes and other property, and destroy their villages, but regarding the Indians themselves 

always as British Subjects, and not to visit them with any severity.”  

                                                 
94 For a brief overview of the effects that epidemic disease had on First Nation in British Columbia, see Robert T. 
Boyd, “Demographic History, 1774-1874” in Handbook of North American Indians, Vol. 7, Northwest Coast,  ed. 
Wayne Suttles (Washington, D.C.: Smithsonian Institution, 1990)  at 141. 
95 “Sheriff George William Heaton, Victoria, to Governor James Douglas, Victoria” (16 June 1860) File 748, 
Microfilm B 1333, BCARS.  



 22

On April 20, 1863, the gunboat steamed into Lamalchi Bay. When Chief Squakum 

ignored an order to come on board, the gunboat blasted the village.96 The Lamalchi, in 

accordance with their law, returned fire and a British seaman died. In payback, the British burned 

the Lamalchi village. Under British law it was a hanging offence to fire on the Queen’s Navy. 

Conversely, Hul’qumi’num law required that the Lamalchi defend their ancestral home.  

Nevertheless, under British law, all the Lamalchi were considered to be criminals. Not 

surprisingly, after the bombing the Lamalchi scattered and sought refuge with their relatives.  

Three of the survivors, Chief Si’nusuctun sons, Culaxtun (Jim Wilson) and Chliraminset (Charlie 

Wilson), and grandson Kut-z-ana (John Andrew Wilson)97 sought temporary refuge with their 

relatives in Lummi whose right to live peacefully on their traditional lands had been entrenched 

by treaty.  

Douglas authorized the use of “coercive measures” to ensure that the Lamalchi were 

punished. Accordingly, a naval blockade and campaign of coercion was employed. 

Hul’qumi’num property was destroyed and hostages taken. The primary target was A-chee-wun, 

a warrior of renowned ability.  To secure his capture, the British arrested A-chee-wun’s relatives 

(father-in-law, uncle, sister, wife and child). On 2 June, A-chee-wun, his brother She-sah-su-luk 

and friend, Qual-a-tulu-tun surrendered. They were subsequently tried and hanged for the murder 

of the British seaman. Because they defended Lamalchi, the Hwlitsum view them as “freedom 

fighters” and celebrate them as honored warriors.98  

                                                 
96 Governor Douglas’ use of gunboat diplomacy was well known; in 1854 he had employed it against the Cowichan 
and Nanaimo. For further discussion, see H. Foster, A. Grove, and B. White, “The First Hanging” The Victoria 

Times-Colonist (23 April 1995) at M1.   
97 It is important to note that John Andrew Wilson is sometimes referred to simply as Andrew Wilson in the 
documentary record. To view his genealogy, see tab 1 generation 4.   
98 For further discussion, see R. v. A-chee-wun, Shanah-suluk and Qualatul-tun (24 June 1863), Victoria (Court of 
Assize) [unreported] reprinted in The British Colonist (25 June 1863); It is noteworthy that Arnett argues that the 
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In 1864, to further punish the Lamalchi, Governor Douglas, in contravention of his own 

policy and British Law, allowed Thomas Conn to pre-empt the Lamalchi’s village site. A spiteful 

government had broken its own law by giving away the ancestral home of the proud Lamalchi. 

The reason for this was simple - it would serve as a warning: First Nations who defied colonial 

authority would lose their ancestral villages and land.  

Later, Culaxtun (Jim Wilson), Chliraminset (Charlie Wilson) and grandson Kut-z-ana 

(John Andrew Wilson) returned to Kuper Island to do their winter harvesting, but could not 

rebuild the their ancestral village because Conn had built a home and started to farm on his 160 

acres. 

 

The Lamalchi Seasonal Cycle – 1864 - 1891 

 

By the mid 1860s, the Lamalchi population was at an all time low, diminished by the 

execution of three of their finest warriors and a horrific outbreak of smallpox in the community. 

Chliraminset and Caluxtun were in control of the Lamalchi leadership. Both were hereditary 

chiefs and renowned as powerful she’nums (shamons).99 A Penelakut Elder, Mary Rice, recounts 

that: 

Now there was a very, very clever doctor lived at one time at Kuper Island. His name 
was Tsilamunthut [Chliraminset]. Ah, he knew all things! Why, when my sister who 
lived on Saltspring Island got sick so that all one side of her could not move, we went 

                                                                                                                                                             
execution of A-chee-wun, Shanah-suluk and Qualatul-tun was a “judicial murder”, see Arnett, The Terror of the 

West Coast at 257.  
99 The talent was said to have been inherited from their father Si’nucstun who was also a she’num. See Affidavit of 
Bob Gueirn, “Ancestors of Raymond Wilson” in Wilson v. The Registrar of the Indian Register (1999), 71 B.C.L.R. 
(3d) (B.C.S.C.); see also, Reverend Robert James Roberts who records that Charlie was “a medicine man – a class 
of people who are highly paid for any cures they are supposed to effect, but are in danger of their own lives being 
taken if any of their patients die.” Reverend Robert James Roberts Letter Book, (15 April 1882) Box 29, A, E, R54, 
R54.3, 1881-83, BCARS.   
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to her house, carried her to the boat and took her to Puneluxutth’ [Penelekut], on 
Kuper. Then we get this Indian doctor. He came early in the morning, and all that 
day and night he sat beside her, hitting his drum and singing, and sometimes dancing 
a little.  
 Next morning he called for warm water, and with this he rubbed her, and with his 
two hands he pulled and pulled, until he had taken out the sickness.”  
. . . . . . 
 “What did you have to pay for that?” [interviewer] 
.  .  . . “He came just the one time,” she said, “and we gave him twenty dollars, thirty 
blankets, a lot of plates and dishes, and two best shawls for his wife. Ah, that man 
was rich! He made people pay all they had, but he was a good doctor--the Voice had 
told him many things that other doctors did not know.”100 

  

This story is powerful evidence of the Chliraminset’s siem (high status, respected man). First, 

that the story of a Lamalchi is remembered and told by a Penelakut is evidence of siem. Second, 

that a member of a different tribe would seek assistance from a person from another long house 

instead of a she’num from their own longhouse is unusual and significant. Third, more weight is 

accrued by the fact that the Rice family traveled from Salt Spring to Penelakut, ignored their own 

she-nums, and sent for Chliraminset. Finally, the amount demanded and subsequently paid to 

Chliraminset was very substantial.    

Mary Rice also tells the story of  Chliraminset healing Louis Chuhaasteexun:  

When I was a young woman, working her in Chemainus, and one day a man called 
me to go to Old Louis Chuhaasteexun’s house because he was very sick – ‘nearly 
dead’ the man told me. When I got there all the relations and friends were singing 
hard, and waiting for Tsilamunthut, the Indian doctor from Kuper Island. 
Very soon this man came, all dressed up in his coat of deerskin, with beads and skins 
of mink all over it. His face was painted red and black, with a little white, and he had, 
oh, such a nice hat! made of mink skins, with lots of little heads and tails and the 
mink’s ‘fingers’ hanging down from it; and he carried two drums and sticks”  

 

                                                 
100 Mary Rice cited in Beryl Mildred Cryer, Two Houses Half-Buried in Sand: Oral Traditions of the Hul’qumi’num 

Coast Salish of Kuper Island and Vancouver Island ed. Chris Arnett (Vancouver: Talon Books, 2007) at 91. Mary 
Rice was born at Peneluxutth’ on Kuper Island circa 1855 in the noble house of her grandfather Xulqalustun. The 
exact date of this story is unknown but it likely occurred in the early 1870s. For more biographical information on 
Rice, see Cryer, Two Houses Half-Buried in Sand at 30.   
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Rice then describes Chliraminset’s techniques, including the use of slhuxun, a two yard long 

piece of beaten cedar bark which is animated and which can reveal the outcome of the healing. 

The healing itself took five days and Chuhaasteexun paid 50 dollars, a horse, five blankets and 

Indian blankets, and a lot of baskets and shawls.101  

 Chuhaasteexun story provides more evidence of the former’s importance in the 

Hul’qumi’num community and status as a high ranking siem. First, another tribe, this time the 

Chemainus ignore their own she’mun and hire Chliraminset. Second, the friends and family 

devoted five days to the healing ritual, even though it appeared nothing would happen. This level 

of confidence shown is indicative of people who hold Chliraminset in high regard. Third, the 

amount paid was a small fortune in the 1870s. Finally, there is the likelihood that others would 

be afraid to attack Chliraminset because of his enormous spiritual power.  

On 18 January 1877, the Indian Reserve Commission (IRC) met with the Penelakut, 

Lamalchi and Yonkulahs. The Commissioners reviled the Lamalchi and denigrated them in their 

reports. For example, one described them as “dirty” people with “unattractive countenances” and 

warned that their children “should be carefully looked after, or they may grow up to be no 

improvement on their fathers, who have had the reputation of being one of the most savage 

tribes on the coast.”  Then he disparaged their ancestors, stating that: 

The Lamalchi sub-tribe was a strong tribe 12 or 18 years ago with a record against 
it of many murders and depredations.  They attacked Her Majesty’s gunboat 
“Boxer”, which had run aground, and shot a seaman.  For this outrage their 
village was bombarded, and the chief and 3 other Indians hanged.  The smallpox, 
afterwards, got amongst them, and 3 men [Charlie, Jim and John Wilson] of the 
whole tribe are now living.102 

 

                                                 
101 Cryer, Two Houses Half-Buried in Sand at 93.   
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Sproat also reported that in “this area of Chemainus district, a state of affairs improper in any 

civilized country, and of a very evil example to the Indian population on the whole coast.” 

The IRC allotted the three tribes four reserves to share:  (1) a fishing station on Somenos 

Creek; (2) all of Kuper Island (with the exception of Conn’s 100 acres); (3) Tent Island; and (4) a 

fishing station at the north end of Galiano Island. The Elders and Chiefs were disappointed, 

because in their minds no land settlement could be complete unless it included their summer 

fishing villages at Hwlitsum or along the shores of the Fraser River.  

In 1880, the Rev. R. J. Roberts, an Anglican missionary, bought Conn’s farm and began 

to proselytize the Lamalchi and Penelakut. On January 2, 1881, Roberts, at the request of Dr. 

Powell, organized the inaugural election of the First Nations resident on Kuper Island. In 

essence, the DIA, for bureaucratic purposes, had amalgamated the Lamalchi, Penelakut and 

Yonkulahs and then reserved all of Kuper Island for their use. From this point forward, the three 

tribes have been referred to as Penelakut.  

The Lamalchi drove a hard bargain. In exchange for agreeing to the merger, Chilarminset 

was elected sub-chief and John Andrew Wilson was elected constable; both men were “admitted 

to full membership of this tribe or band, and to all the rights and privileges pertaining to this or 

any other reservation belonging to the Penelakuts.” It is important to note that the Lamalchi 

acquired additional rights, they did not surrender their existing rights.103  

                                                                                                                                                             
102 “Reserve Commissioner Gilbert Malcom Sproat, Horse Shoe Bay, Chemanius, B.C.  to A.C. Elliot, Provincial 
Secretary, British Columbia, Victoria, B.C.”, February 18, 1877, RG10, Vol. 11028, File SRR-I, Reel T-3967 at 
311.  
103 “Reverend Robert James Roberts, Kuper Island, to Dr. Israel Wood Powell, Indian Superintendent, Victoria” (5 
January 1881) Reverend Robert James – Church Register, Box 29, A, E, R54, R54.6, BCARS.     
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 However, everything changed in 1892, when the Department of Fisheries and Oceans 

(“DFO”) refused to issue fishing licenses to fish the Fraser River to Indians resident in the 

Cowichan Indian Agency. The reason given was that: 

Under the existing regulations I do not consider that the Indians of this 
Agency have any special claims on the Dept. of Fisheries more than others of their 
race they are favourably situated for general fishing and can earn a good living by 
catching fish to supply the markets of Victoria and Nanaimo all the year round the 
fish for local consumption for New Westminster during the winter months are also 
caught by the Nanaimo and Gulf of Georgia fishermen. 

I cannot therefore recommend that the request of Mr. Indian Agent Lomas be 
granted.104   

 

 In response, many of the Lamalchi exercised their bi-lateral kinship rights and relocated 

to reserves in the Fraser Agency. For example, Henry and Mary Wilson transferred to the 

Coquitlam reserve and John and Ida Wilson relocated to Katzie. 

  From 1850 to 1891, the Lamalchi were able to maintain their traditional season cycle, 

whereby they spent 1/3 of the year (November to March) harvesting in the Gulf Islands and 2/3 

harvesting on the lower mainland.    

Unfortunately, the Crown had failed to act honorably in its dealing with the Lamalchi. 

First, in contravention of its own policy and law it failed to treat before allowing settlement on 

Lamalchi lands. Second, in contravention of its own policy and law it failed to reserve Lamalchi 

ancestral village sites, fishing stations and harvesting location. Third, it bombed and burned the 

Lamalchi’s ancestral village. Fourth, it prohibited the Lamalchi from fishing on the Fraser River. 

These events caused the Lamalchi to modify their seasonal cycle.    
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The Hwlitsum Seasonal Cycle – 1892 to the present 

 

The people who moved to the Fraser Agency modified the seasonal cycle. Henry and 

Mary Wilson and their eleven children wintered at Coquitlam, but around 1904 built a summer 

house at Hwlitsum (now occupied by his grand-son, Chief Raymond Wilson). Similarly, John 

and Ida Wilson and their seven children wintered at Katzie. Harvesting trips were still made to 

the Gulf Islands, but most of their winter sustenance came from harvesting in the watersheds of 

the Coquitlam River and Pitt River.    

 The last ties to Lamalchi Bay were severed in 1905, when a Penelakut member murdered 

Chilarminset  and his wife Lucy. Fearing for his life and that of his family, Caluxtun relocated to 

Chemainus. The Hwlitsum have not forgotten about this event, and it has yet to be resolved. 

On January 8th, 1915 Coquitlam Chief David Bailey appeared before the Royal Commission 

on Indian Affairs and testified that: 

1. Henry and Mary Wilson, and their children, Laurence, Andrew, Alfred, Emilia, Frank, 

Mable, Ivor and Baby were members of the Coquitlam Band (it is interesting to note that 

the Wilson family comprised more than 25% of the 38 member band); 

2. There was “no land” available for the children; 

3. The drinking water from the Coquitlam River was “unfit to be used for the house purpose 

because the City of Coquitlam is dumping everything dirty and filthy into the river and 

other places – the Hospital for the insane is doing the same thing; therefore the water is 

not fit for the use anywheres [sic] to supply us good water”; and  

                                                                                                                                                             
104 John McNab, Fisheries Inspector, New Westminster,  to L. Vankoughnet, Deputy Supt. of Indian Affairs, Ottawa 
(28 February 1892) INAC, RG 10, Black Series, Volume 1338.  
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4. “In the former years we used to get our permit and tags for free, and now we are to pay 

for the tags before we were at liberty for to set our nets of which we do not agree to do so 

and we thoroughly understand and know that [we] are at freedom to get our living by our 

fish”. 

Chief Bailey also asked for a special license to harvest the schools of salmon that were 

swimming in circles at the mouth of the Coquitlam River because BC Hydro had dammed 

the Coquitlam River and the fish could not reach their spawning grounds.105    

 

The following is an exchange between the Commissioners and Chief Bailey: 

Q. You say your chief occupation is fishing? 
Ans. Yes. 
Q. Do you catch fish for sale? 
Ans. Yes, we catch fish for to sell to the canneries and for the fish markets. 
Q. Do all your people go to the canneries to fish during the fish season? 
Ans. Yes, we all sell our fish to the canneries. 

 

Gradually, these families, because of the lack of salmon, good drinking water and land, began 

spending more time at Hwlitsum, until they all moved there full time in the 1930s.  
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Contemporary Oral Narratives of Hwlitsum People – Dr. Bruce Granville Miller 

 

 I have worked with the Hwlitsum First Nation for over ten years. I know many people in 

the community and have worked as a consultant on their ongoing genealogical project. To assist 

the reader, I have appended a genealogical report for each of the seventeen informants listed 

below. The interviews were held on January 4, 5 and 11, 2009.  

Hwlitsum Elders (over 60):  

Chief Raymond (Rocky) Wilson,106 

Fred Wilson,107  

Carol Wilson,108  

Stan Harris,109  

Mary Wilson,110  

Darrell (Tad) Larden,111  

Lois Hornbrook,112  

Hwlitsum Young Elders (over 50) 

Jim Hornbrook,113  

Dean Larden,114  

Dan Wilson,115  

                                                                                                                                                             
105 Royal Commission on Indian Affairs for the Province of British Columbia, Meeting with Indians of the 
Coquitlam Band, (8 January 1915), Microfilm Reel B 1456, BCARS.   
106 See Tab 1. 
107 See Tab 2. 
108 See Tab 3. 
109 See Tab 4. 
110 See Tab 5. 
111 See Tab 6. 
112 See Tab 7. 
113 See Tab 8. 
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Lindsey Wilson,116  

Jerris Wilson,117  

Jody Wilson,118  

Marvin Wilson,119  

Zoe Harris,120 and   

Janice Wilson.121  

 

c) And one Hwlitsum community member:  

1. Lloyd Wilson Jr.122 

 

 The rich history of harvesting within Hwltisum traditional territory becomes evident 

when one considers that of the 17 people interviewed, 13 are (or had) earned their livelihood in 

the commercial fishery. All 17 remain involved in some or all portions of fishing (see Tab 18, 

Maps 1 to 12), gathering (see Tab 18, Map 20), hunting (see Tab 18, Map 19), and processing of 

fish, beach food (see Tab 18, Map 15), land and sea mammals (see Tab 18, Map 19), plants (see 

Tab 18, Map 20), and other species (see Tab 18, Maps 13 to 18).123 This information reveals a 

community deeply invested in protecting their traditional harvesting activities. These activities 

                                                                                                                                                             
114 See Tab 9. 
115 See Tab 10. 
116 See Tab 11. 
117 See Tab 12. 
118 See Tab 13. 
119 See Tab 14. 
120 See Tab 15. 
121 See Tab 16. 
122 See Tab 17. 
123 See Tab 18 for maps of traditional use areas (Maps 1 to 20) that were accessed or targeted for specific species.  
An additional map (Map 21) shows the strategic importance of the location of Canoe Pass for access to the two main 
passes to the Gulf Islands and for access up the Fraser River and associated watersheds that they accessed, such as 
Pitt, Alouette, and Stave Lakes, for example.  
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provide a source of food and revenue, but equally significantly, feature in the construction of 

personal and group identity, and figure prominently in their spiritual life. In addition, the 

resource activities provide a means to create community solidarity, through proximity and the 

sharing of important activities, and through the regular practice of reciprocity. All the informants 

report having regularly participated in both giving and receiving gifts of food and exchanging 

valuable information about the subsistence activities. This reciprocity is important in binding a 

community to itself and is characteristic of the historic Coast Salish.  

 The data from these interviews indicate that the Hwlitsum have persisted in harvesting in 

the areas used by their ancestors. They maintain and use specific knowledge of the movements of 

the tides, of the location of resources, and specific behaviors of particular species. Jerris Wilson, 

for example, noted that flounder are blown by a southeast wind off the “flats” of the river to 

deeper river water. Consequently, at Canoe Pass, which is shallow, their nets go to the bottom to 

get the flounders under these weather conditions (e.g., see Tab 18, Map 12: Flounder 1 & 2).  

 The Hwlitsum continue to practice historical spiritual observances. In particular, this 

includes the practice of recognizing a relationship with salmon through setting aside the first 

salmon of the season, cooking it while still on board, sharing it with all those aboard, and 

carefully preserving the bones for disposal into the sea. One Elder noted that this is done so that 

the fish return the next season. A variant on this was to carefully set aside the first salmon of the 

season to cut and distribute to family members once ashore. Another variant was to bring the 

first fish back to the chief for him to eat and distribute. These practices are part of a larger Coast 

Salish cultural schema known anthropologically as First Salmon ceremonies, which show respect 

to the salmon and bring them back the following year. This is part of the spiritual nature of 

fishing generally. Community members detailed their feeling that fishing is “in our blood,” first 
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nature to them, and, more than merely an economic or subsistence practice.  Fishing, then, is 

intimately part of the social organization of the community and the Hwlitsum spiritual life.  

 Many of the present-day Hwlitsum people remember details of the fishing of an earlier 

period, before restrictions on fishing activities and before the serious decline in the numbers of 

particular species. Because the practice is to learn fishing and other activities by observation by 

their Elders, all the Hwlitsum can recall vividly their early activities with these now-deceased 

family members. Many can recall what the Elders of their youth told them about generations 

even further back. Some narratives reach back to the period of the common ancestor, 

Si’nuscustan, born in the late 1700s.  

 The Hwlitsum narratives correspond well with the findings of David Rozen,124 some 

twenty years ago, regarding resources uses, but not precisely. Rozen did not interviewed any 

Hwlitsum Elders, and consequently, appears to have missed or perhaps reported some details 

inaccurately. The comparison is also complicated by the fact that some species are no longer 

available to current Hwlitsum. Notably, Rozen reports that Kuper Bay people did not take 

eulachon because of a dislike of the oil, but failed to report that the Hwlitsum, unlike some 

Aboriginal people to the north, particularly the Tsimpshian, avidly harvested the fish to eat. 

Current Hwlitsum report enjoying the taste and prepare the fish in several ways. They detail the 

use of eulachon by specific ancestors harvested in specific locations (Tab 18, Map 9). The 

contemporary Hwlitsum, however, do not harvest, or pay attention to, some of the species 

referenced by Rozen. Lindsey Wilson observed that the process of colonization has pushed 

community members out of a traditional diet and has limited access to many resources. Further, 

some harvesting sites and resources have been depleted or cannot be accessed by Hwlitsum 
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because of the construction of dams (Coquitlam River) the Port of Vancouver’s Super Port, the 

B.C. Ferry terminal, and other facilities. The Hwlitsum uniformly connect fishing and its 

associated activities with a life well-lived and a way of life they would like to practice full-time, 

if economic circumstances would allow.  

 In addition to the observations made by Suttles, Duff, and others regarding the patterning 

of Coast Salish seasonal rounds, several observations can be made about particular Hwlitsum 

practices based on contemporary Elder narratives. First, Hwlitsum fishers engage regularly in 

subsistence activities, moving through the Gulf Islands, to the mouth of the Fraser River and up 

the river a considerable distance. They engage rights to the resources through important kinship 

connections enacted by ancestors and maintained through protocol, particularly with relatives at 

Katzie and Musqueam.  

 Lindsey Wilson gave a useful conceptual accounting of the pattern of economic 

activities. He observed that the historic village of Hwlitsum, at Canoe Pass, is situated at the 

mouth of the Fraser River (see Tab 18, Map 21). There, his generation and those before his, had 

access to the primary location for salmon harvesting (Tab 18, Maps 1 to 5), and to the birds 

migrating through the area (as indicated by the presence of a bird sanctuary directly across from 

Canoe Pass, the Reifel Bird Sanctuary [Tab 18, Map 19]). The location also gave access to other 

fish, including sturgeons (which were snagged on hooks in the natural and constantly shifting 

channels formed in the sand [Tab 18, Map 10]), eulachon (Tab 18, Map 9), and others. Canoe 

Pass allowed for direct travel upriver for species best harvested there [e.g., Tab 18, Maps 1 to 6, 

8 to 10, and 12], given the technology available before the advent of offshore fisheries with boats 

with large motors, hydraulic lifts, and long lines. In the winter, when salmon no longer run in the 

                                                                                                                                                             
124 David Rozen, “Place-names of the Island Halkomelem” M.A. Thesis, Department of Anthropology, University of 
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Fraser, they can be caught in the Gulf Islands [Tab 18, Maps 4 to 6:  Chum 2, Spring 3, 

Steelhead 1 & 2]. From Canoe Pass, Hwlitsum people use the tides which enables their fishing 

boats to reach Galiano Island in two or two and a half hours, where there are two major passes--

Porlier Pass (formerly known as Cowichan Gap) in the north and Active Pass to the south. The 

location of these passes can be seen from Canoe Pass and there are ancestral villages located at 

each. Movement through the passes allow the taking of many species, including ducks (Tab 18, 

Map 19), salmon (Tab 18, Maps 1 to 5), herring (Tab 18, Map 7), and other fish (Tab 18, Maps 

6, 8 to 12), and including shellfish (Tab 18, Map 15), on the many beaches, bays, and other 

locations needed for specific harvest techniques. This is on the west or “inside” of the Gulf 

Islands. The eastside, or outside, of the Islands was and is also used. 

  Lindsey Wilson described the outside (east) of Galiano Island as the “catcher’s mitt,” 

which boats in Canoe Pass can easily access with the tides. Tides flowing out enabled a return to 

Canoe Pass (see Tab 18, Map 21). Wilson suggested that he has preferred to follow a roughly 

triangular route through the northern pass, Porlier, through the many islands to harvest a variety 

of species, and out the southern pass, Active, and back to Canoe Pass. Wilson also described the 

suitability of this complex of islands for harvesting, in the same day, land mammals (deer, in 

particular [Tab 18, Map 19]), shellfish on beaches (Tab 18, Map 15), and a variety of fish (Tab 

18, Maps 1 to 12).  

 The Hwlitsum have long had the practice of moving back and forth between Canoe Pass 

and the local environs and the Gulf Islands. Several Elders mentioned the circumstances in 

winter, when those living in Canoe Pass could travel west to the Gulf Islands to provision their 

families. Winter springs are available prior to running up the Fraser River and ling cod, clams, 

                                                                                                                                                             
British Columbia, 1985.  
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and deer were taken. Historical and oral narrative data show that the Hwlitsum have been doing 

this for many generations.  

 The oral narratives of the Hwlitsum people reveal the use of many locations and intensive 

resource activities concentrated in several locations, including Canoe Pass, Galiano Island, Reid 

Island, Coquitlam, Porlier Pass and Active Pass. The area around Coquitlam, including Munday 

Lake and Lost Lake, Alloutette Lake, Pitt Lake and other areas along the Fraser River have been 

historically used for fishing (Tab 18, Maps 1 to 12), trapping, hunting (Tab 18, Map 19) and 

gathering (Tab 18, Map 20).  

 Contemporary Hwlitsum people have engaged in a number of group-based resource 

activities, including harvesting, processing, and distributing. Janice Wilson described the 

gatherings during “canning season,” hundreds of cans and mason jars of salmon were produced 

in earlier years before refrigerators were available, and Hwlitsum people relied on this salmon 

during winters. Zoe Wilson noted that Hwlitsum men fished together in groups and the Hwlitsum 

women, including both those living in the Gulf Islands and those at Canoe Pass, gathered for a 

week at Canoe Pass to can fish. Zoe recalled her sisters, aunts, grandparents, and spouses 

participating, as did male relatives. Boats were tied up and fish were unloaded at a wharf in front 

of Stan Harris’ waterfront home at Hwlitsum. Some fish (salmon and eulachon) were sold to 

packers and others given to family members. Eulachon were strung up, smoked, or eaten fresh.  

 Many Hwlitsum men report distributing fish, game, and shellfish to extended family. In 

some instances, people were permitted to come to the family wharf to take what they needed, and 

in other cases, fishermen took fish to relatives. Doris Hornbrook reported the use of a communal 

tub of fish from which people could take fish. This pattern of distribution is personally 

satisfying, several noted, but also connected to an established cultural pattern among Coast 
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Salish people of employing all family members to accumulate food to be distributed in a ritual 

potlatch. Chief Wilson and others recounted stories of ancestors hosting potlatches, including 

those in the 19th century by, in successive generations, Si’nusctan, John Andrew Wilson, and 

Jim and Charley Wilson. Distribution of goods is also part of a more ordinary Coast Salish 

practice of bring food to relatives,125 as noted by Suttles (1989) and other scholars.  

 

 Hwlitsum people identified the following species as part of their harvest and processing 

activities: (these are indicated on the Maps 1 to 20, Tab 18).  

 

Fish: 19 species 

Salmon (sockeye, spring, chum, coho, pink); Halibut; red snapper ; flounder; sole; smelt; 

steelhead; trout (Tab 18, Map 6); cod (tommy, ling, rock [Tab 18, Map 11]); eulachon (Tab 18, 

Map 9); herring (and roe); sturgeon; dogfish (Tab 18, Map 8).   

 

Seafood (or Beachfood): 18 species 

 

Clams (butter, littleneck, manila); cockle; oysters; scallops; mussels; crab (Dungeness, rock); sea 

cucumber; urchin (red, green); octopus; squid; shrimp; prawns; seaweed; abalone 

 These Elders reported that many of these species have been and are taken “all over” in 

any location within their territory with suitable conditions. Their harvesting and processing 

patterns were aided by the presence of a set of houses, two wharves and two net sheds at on and 

near the ancestral village Hwlitsim (Canoe Pass). They also able to harvest with Hwlitsum 

                                                 
125 Wayne Suttles, “Central Coast Salish” in Handbook of North American Indians, Vol 7., ed. Wayne Suttles, 
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relatives who live nearby ancestral harvesting sites at Saltspring Island, Reid Island, and other 

locations across the Gulf (technically, the Strait of Georgia) in the Gulf Islands themselves. 

Historically, this had included land and homes at Lamalchi Bay. Because the Coast Salish pattern 

has been of bilateral kinship and exogamous marriage, the Hwlitsum have a wide social network 

of relatives throughout the Islands and on the mainland, particularly along the Fraser River.  

 The Hwlitsum Elders and adults named specific locations where they, the Elders of their 

childhood and youth, and their ancestors have harvested the species named above. Starting with 

the Fraser River, harvesting locations have been identified as the Chilliwack River and Hurrling 

Island, from the area of the city of Mission, the Katzie region down to Fort Langley, including 

Barnston Island, Douglas Island, the mouth of Pitt Lake and the lake itself, the mouth of Stave 

Lake and the lake itself, and the Coquitlam/Red River (until fishing was stopped there). The 

present-day Hwlitsum report that several species are or have been harvested on the Fraser River, 

including all species of salmon, steelhead, eulachon, trout, halibut, and sturgeon. Intermarriage 

and kinship with Musqueam and Katzie members has facilitated harvesting on the river.  

 Near the mouth of the south fork of the Fraser River lies the community’s ancestral 

village, Hwlitsum (Canoe Pass). Elders report that this area has often been so rich in a great 

number of species, that, for some of the species, there was no need to go elsewhere. At Canoe 

Pass all species of salmon are harvested, along with flounder (Canoe Pass was described as “the 

flounder capital of the world”), steelhead, oysters, crab, sturgeon, eulachon, and trout. Kirkland 

Island, just inside the mouth, has salmon. Cohilakthan Slough, nearby, was an area for steelhead 

and salmon. Regularly changing sand bars provided opportunities for harvest. Roberts Bank, just 

                                                                                                                                                             
(Washington, D.C.: Smithsonian, 1990), 453-480. 
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outside of the mouth of the Fraser, yields crab and sockeye. Steveston, eulachon; Point Grey, 

sockeye; and Tsawwassen Beach, yields clams.   

 Hwlitsum took some species in the open Straits of Georgia. In particular, the area known 

as the “Drop-off,” where the water depth increases rapidly, is a good place for harvesting a 

number of species. These include oysters, crabs, salmon, flounder, and dogfish. Hwlitsum fishers 

report taking incidental catch of several species in open waters.  

 Porlier Pass (Cowichan Gap) was described as a location of abundance. Elders report 

taking ling cod, rock cod, and all species of salmon, snapper, octopus, herring, red snapper, 

squid, ratfish, and urchin. Current Elders tell of their ancestors harvesting sea mammals at 

Cowichan Gap, but no current Elder reported that they had harvested sea mammals here.  

 After traveling across the Straits and passing through Porlier, Hwlitsum report extensive 

use of a variety of locations on the “inside,” that is, inside Galiano Island, a long island running 

roughly north to southeast. This includes Trincomali Channel. Montague Harbor (southwest 

Galiano Island) is the location for oysters, clams, cockle, salmon and crab. Whaler’s Bay was 

sought for oysters, crabs, winter springs.  

Various species are taken all along the inside of Galiano and at the following locations, 

starting in the north:  

Denman Island (herring [Map , oysters) 

Hornby (herring, oysters) 

The beaches of Gabriola Island (sole, herring, oysters, clams)  

Thrasher Rock (Gabriola) (prawns, shrimp) 

Nanaimo (salmon, herring) 

Cable Bay (ling cod) 
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Valdes Island (prawns, clams springs, herring) 

Qualicum River (salmon, steelhead, herring, oysters) 

Cowichan Bay (salmon, clams) 

Kullett Bay (salmon) 

Chemainus Bay (salmon, crab, prawns) 

Theytus Island and Kuper Island, including Clam Bay (springs, crab, shrimp) 

Yellow Point (Ladysmith) (cockles) 

Tent Island (halibut, oysters) 

Reid Island--just inside Porlier Pass (oysters, kelp, clams, cod (ling, cod, and tommy), snapper, 

herring, mussle, chiton, urchin (red, green), springs, coho, octopus, seaweed, and cockle.  

Secretary Islands (oysters) 

Wallace Island (oysters) 

Parker Island (east side, clams) 

Crofton (shrimp, chum) 

Pender Island (chum, abalone (historically only) 

Saltspring Island: Ganges Harbor (herring); other locations,  

(herring, ling cod, snapper, sole, clams, oysters, rockweed, chiton, mussels 

Fulford Harbour (herring, squid, clams (all), cockles, crab, kelp 

Russell Island (octopus, seaweed) 

Satellite Channel (salmon, halibut) 

Saturna Island (springs, halibut) 

Swanson Channel (halibut, dogfish) 

Plumper Sound (sea cucumber, dogfish) 
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D’Arcy Island (halibut) 

 

Those returning to Canoe Pass via the southern “exit” from the Gulf Islands, Active Pass:  

Active Pass (octopus, cod (ling, rock, tommy), dogfish, red snapper) 

On the outside of Galiano Island: 

Salamanca Banks (prawns) 

Mayne Island (springs, halibut--outside, herring, clams)  

 

Hunting 

Hwlitsum report taking 25 species (Tab 18, Map 19). In the cases of sea lion and martin, they 

report the hunting practices of ancestors along with their own. Hunting took Hwlitsum people to 

various locations on Vancouver Island and the Gulf Islands, Canoe Pass and all along the Fraser 

River as far as Hope and Yale.  

These species are:  

otter, red fox, pigeon, black bear, deer, elk, duck ( black, mallard, pintail) goose (snow, Canada), 

muskrat, grouse, pheasants, grouse, raccoon, mountain goat, sea lion (ancestral only), seal, 

widge, teal, mink, widgeon, brant, martin (ancestral only) 

 

Hunting locations and species taken:  

  

Canoe Pass: otter, red fox, pigeon, mallard, widgeon, muskrat, pheasant, seal 

Brunswick Point: red fox, pheasant, brant, snow goose 

Westham Island: otter, pigeon, muskrat, ducks, snow goose, seal 
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Townsend’s Hole: seal 

West Delta: red fox, muskrat 

Goose Island (west end): pintails, teal 

Boundary Bay: ducks 

Goose Island: ducks 

Reid Island: mink, raccoon, otter 

Mt. Sicker (Chemainus): deer, elk, black bear, mink 

Coquitlam area: deer, mountain goat, black bear, mink, all contemporary; martin (ancestral) 

Munday Lake: mink 

Lost Lake: mink 

Dike at Tsawwassen reserve: muskrat 

Katzie: deer, mountain goat  

Pitt Lake: deer, mountain goat, black bear 

Stave Lake: deer 

Allouette Lake: deer 

Hatzic: deer 

Golden Ears: mountain goat 

Duncan: elk, deer 

Mt. Provost: elk, deer 

Lake Cowichan: elk 

Qualicum: deer 

Little Qualicum: deer 

Burns Bog: deer, black bear, and pheasant 
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Hope: deer 

Yale: deer 

Chilliwack (north of highway): deer 

Valdes Island: deer, raccoon 

Fraser River: muskrat 

Valdes Island: seal,  

Kuper Island: seal 

Gabriola Island: deer (inside, outside, center to north) 

Porlier Pass: sea lion (ancestral) 

Burnaby Mountain: martin 

Galiano Island: deer (middle, west side), grouse, seal, all contemporary; sea lions (ancestral; 

north end) 

 

Gathering  

Hwlitsum people report gathering 20 species (Tab 18, Map 20). Some are no longer taken, but 

ancestral harvest practices are reported. One report is unsure and in another case, the species 

name is not known. Gathering has taken place in various locations on Vancouver Island, Canoe 

Pass and the Fraser River as far as Chilliwack and Allouette Lake, and in the Gulf Islands. These 

are:  

skunk cabbage, cascara bark, huckleberries, salmonberries, wild strawberries, salal, Devil’s club, 

ferns, cattails, alder, maple, rhubarb, crab apple, “giant apple,” plums, thimbleberry, “squasum” 

berries (soap berry), willow bark, hazelnut (unsure), cedar 
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Gathering locations and species taken:  

Coquitlam: cascara bark, Devil’s club, huckleberry, salmonberry, strawberry, salal, cedar bark, 

alder, maple, squasum berries 

Chilliwack. squasum berries 

Pitt Lake: cedar bark 

Allouette lake: cedar bark 

Stave Lake: cedar bark 

Burns Bog: alder (for burning) 

Canoe Pass: cattails, rhubarb, “giant apple,” plums, hazelnut (unsure) 

Brunswick Point: rhubarb, crab apple 

Galiano Island (middle, both sides): huckleberry, salmonberry, salal, ferns, cedar bark, alder 

(Cook’s Cove on Galiano), maple 

Burnaby Mountain: squasum berries  

 

Resource Extraction Profiles of Individual Hwlitsum People 

Raymond (Rocky) Wilson, 60, is an Hwlitsum Elder, has served as Chief of the Hwlitsum since 

1999 and is an active commercial fisher. Chief Wilson, who has lived in Hwlitsum his entire life,  

is also an oral historian of his community, having learned the Hwlitsum way of life and history 

from his father, mother, grandmother, uncles, aunts and cousins. I have traveled by fishing boat 

to many of Chief Wilson’s ancestral harvesting locations. The narratives Chief Wilson learned 

go back to the time of Si'nuscustan, who was born in the late 18th century, and link continuously 

to the present. In my opinion, Chief Wilson is an informed and accurate source of information 

about Hwlitsum fisheries and has harvested species in a great variety of locations, including 



 45

those used by his ancestors. He has orally footnoted these ancestral practices in a continuous 

chain back to the 19th century. 

His father, Andrew John Wilson, was born on the Coquitlam reserve in 1899 and his 

mother, Rose Keziah Cook, was born on Galiano Island. Andrew Wilson was a very successful 

commercial fisherman. Unfortunately, when Chief Wilson was a teenager, his father began 

suffering from severe arthritis.  Chief Wilson, as the youngest of eight children, was chosen by 

his mother to assist his father in fishing and hunting and his father chose to teach him the 

Hwlitsum way of life and history. Chief Wilson also learned about the Hwlitsum way of life, and 

how to harvest resources from his uncles, sisters, and his older brothers.  His great grandfather 

Kutzana (John Andrew Wilson) lived at Katzie with his Katzie wife, Ida Cootes, establishing 

rights to fishing and hunting in the area. Rocky Wilson reports that the oral tradition is that this 

was a marriage arranged for this purpose. He fishes and hunts in those locations used by his 

ancestors. In my opinion, Chief Wilson is a very reliable source.  

 

 Rocky Wilson has harvested the following species in these locations:  

Sockeye salmon--Canoe Pass, Fraser River up to Katzie, Pitt Lake at the mouth, Douglas Island, 

Barnston Island; North Arm of the Fraser River, and mouth of the Coquitlam River. 

Spring salmon--Canoe Pass, Fraser River to Katzie, Barnston Island, Douglas Island 

Pink salmon--Canoe Pass 

Ling, rock, tommy cod--off Galiano, entrance to Active Pass 

Herring--Saltspring Island, east side Wallberry Bay, Nanaimo 

Sturgeon--this was targeted by his grandfather, Henry Wilson (ancestral) 

Squid--off Porlier Pass to Galiano Island, inside and outside 
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Ratfish--this was used for oil for medicine, Galiano Island, Porlier Pass 

Clams--Walker Head, Saltspring Island, along False Narrows, west side Gabriola Island 

Cockles--taken as a by-catch of clams 

Shrimp--Kuper Island 

Seaweed--Retreat Island 

Deer--Chemainus (Mt. Sicker), Coquitlam Lake 

Elk--Chemainus (Mt. Sicker), Lake Cowichan, Qualicum, Little Qualicum 

Black bear--Coquitlam area, Pitt Lake 

Black ducks--Canoe Pass 

Geese--Canoe Pass 

Pheasants--Canoe Pass 

Grouse--Galiano Island 

Raccoons--Reid Island 

 

Rocky Wilson also reports species taken by ancestors that he has not harvested: 

 

Sea lions--Hwlitsum, Galiano Island (north end), Porlier Pass 

Seals--Hwlitsum, Gulf Islands--Valdes, Galiano, Kuper 

Mountain goats--behind Coquitlam, Golden Ears, Allouette Lake 

 

Lindsey Wilson, 52, has served as an Hwlitsum councilor since 2002. He is an active commercial 

fisherman and hunter. His genealogy is attached and has been validated in Wilson v Crown. I 

have previously visited some of his fishing locations with him by fishing boat, including the 
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Strait of Georgia, Porlier Pass, Lamalchi Bay, Active Pass, Canoe Pass, and other areas. 

Community members regard him as an excellent fisherman. I regard him as a reliable source of 

information about resource activities and he has indicated the resource locations of his 

predecessors and ancestors. He has orally footnoted these ancestral practices in a continuous 

chain back to the 19th century. He was raised by his grandmother and grandfather and learned 

much of the oral tradition from them. Lindsey Wilson also learned fishing from observing his 

grandparents in this activity. As a child, he wished to emulate his grandfather, Andrew Wilson, a 

noted fisher and athlete. He said, “I always wanted to catch fish since I was born. It’s the most 

fun I have. It’s very spiritual out there. Everything, the whole big picture.” He engages in fishing 

and hunting in locations his ancestors have used. He fishes and hunts throughout the year and 

states that he would engage in more activities if it were now financially viable and species were 

abundant and not restricted by licensure. He harvests a wide variety of sea and land species.  

  As noted above, Lindsay Wilson envisions a triangular fishery, in which Canoe Pass, 

Porlier Pass and Active Pass are the key points. He has relied on moving back and forth within 

the region defined by these points, harvesting what is available in one area if another is not 

fruitful. I have not interviewed him in detail regarding his hunting and gathering practices. 

Earlier in his life, in his 20s, his annual routine worked in the following manner: In January, 

February and even into March he took steelhead in the Fraser River between Canoe Pass and 

New Westminster. To do this, he used a net that he made to honor his ancestors. He also took 

winter springs at Galiano Island on the east (outside) and west coast (inside), and Mayne Island. 

In hard times, with no salmon available, he moved across from Canoe Pass to the Gulf Islands in 

the winter, to bring back food to family and friends. This included winter springs prawns, clams, 
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oysters, and deer. In summers, he fished the Fraser River.  He also has fished Galiano Island for 

winter springs, on both the inside and outside and around Mayne Island.  

 

He harvests the following species in these locations: 

Clams--Valdes Island and elsewhere in the Gulf Islands 

Cockles--Valdes Island 

Halibut--Darcy Island, Oak Bay Flats, Mayne Island 

Ling cod--Porlier Pass, Active Pass, Coal Port 

Winter springs--inside, outside Galiano Island 

Eulachon--Canoe Pass, Steveston, Fraser River 

Sockeye salmon--Canoe Pass Pt. Grey, Coal Port, Fraser River to Port Mann Bridge 

Spring salmon--Ft. Langley to Galiano, Mayne Island, Canoe Pass, through the Gulf Island 

Chum salmon--Fraser River below New Westminster, Canoe Pass, Galiano, Chemainus, 

Cowichan Bay 

Pink salmon--mouth of Fraser, Canoe Pass,  

Halibut--Darcy Island, Oak Bay Flats, outside Mayne Island, Swanson Channel, below Pender 

Rock cod--Porlier Pass, Active Pass 

Red snapper--Porlier, Active Pass 

Flounder--Canoe Pass 

Sole--inside Galiano, Trincomali channel 

Smelt--Coal Port 

Steelhead--Fraser River half way to New Westminster, Canoe Pass 

Trout--banks of Fraser River half way to New Westminster 
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Tommy cod--Swanson Pass, Porlier Pass, Active Pass 

Herring--Gulf Island in various bays 

Sturgeon--Fraser River "all the way up", Canoe Pass  

Squid--Gulf Island any bay 

Dogfish--Swanson Island, "everywhere" 

Clams--many little bays, Gulf Islands generally 

Oysters--Whaler's Bay, many locations on Gulf Island, "anywhere" 

Mussels--Gulf Islands 

Dungeness crab and rock crab--Drop-off through to Gulf Islands, Coal Port, Ferry terminal 

Octopus--Gulf Islands, Porlier Pass, Active Pass 

Shrimp--Gulf, Gulf Islands 

Prawns--Gulf Islands, Salamanca Bank, Active Pass, south east Galiano Island on the outside, 

Lamalchi Bay, Chemainus River 

 

In addition, he has hunted:  

deer--all through Galiano 

duck--Canoe Pass area, all over Island-Galiano 

 

 

 

Rocky Wilson, his sister in law, Carol Wilson, wife of Lloyd Wilson, and others, report the 

hunting and trapping activities of Rocky Wilson’s older brother Lloyd, now deceased. Lloyd 

Wilson is reported to have been an excellent shot and hunter, and he took a wide variety of 
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species. He was also a commercial trapper and commercial fisher. Carol Wilson frequently 

accompanied her husband on these hunts and is knowledgeable about hunting and gathering 

practices of her community. Lloyd Wilson took game all through the traditional territories of the 

Hwlitsum as identified on the map, as did his ancestors. This includes locations on the Gulf 

Island, the mouth of the Fraser River, and regions up the river to the east and north. The 

locations also include the series of north-south running lakes and river. Lloyd Wilson was also a 

fisherman, but the details were not discussed at the interviews. The genealogies of Lloyd126 and 

Carol Wilson127 are appended. 

 

Lloyd Wilson (hunting activities): 75 deceased 2002 

 

Deer--all through Gulf, Coquitlam, Katzie, Pitt Lake (top), Stave Lake Allouette Lake, Hatzic, 

Galiano Island (inside, outside, center to the north end), Burns Bog, Mt. Sicker, Mt. Provost, 

Hope, Yale, Chilliwack  

Mountain goat--Coquitlam area, Katzie, Pitt Lake, near Golden Ears, Allouette Lake 

Elk--around Duncan (Vancouver Island), Chemainus (Mt. Sicker), Mt. Provost, Lake Cowichan 

Snow geese--Canoe Pass 

Canada geese--Canoe Pass 

Ducks--Canoe Pass, west Delta, Westham Island 

Seals--Canoe Pass, Westham Island slough, Townsend’s Hole,  

Muskrats--Canoe Pass, Westham Island, Riefel Game Reserve area, Fraser River 

Otter  

                                                 
126 See Tab 19 
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Brant—Brunswick  Point (Canoe Pass) 

Pheasants--Canoe Pass 

Black bear--Burns Bog, Mt. Sicker, and the same locations as deer hunting 

Geese--Canoe Pass 

Widge--Canoe Pass 

Pintail--Canoe Pass 

Mallard--Canoe Pass 

Raccoon--Reid Island 

Mink--Munday Lake (Coquitlam), Lost Lake (Coquitlam), Galiano Island, Mt. Sicker, Mt. 

Prevost 

Pigeon--Canoe Pass,Westham Island 

Otter--Canoe Pass, Westham Island 

 

Carol Wilson, 70, is a Hwlitsum Elder who is currently employed as a fish processor. She and 

her husband, Lloyd Wilson, were keen hunters and gatherers until his recent death. Carol is an 

energetic Elder, and very familiar with the Hwlitsum traditional territory and the resources 

available through out it. She is an accurate informant and her knowledge of community oral 

history connects without break back several generations.  

Carol Wilson reports having harvested at these ancestral sites:  

 

Salmonberry: Coquitlam, Galiano Island (inside, mid-island), Lost Lake, Munday Lake 

Huckleberry: Coquitlam, Galiano Island, Lost Lake, Munday Lake 

                                                                                                                                                             
127 See Tab 3. 
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Wild blackberry: Coquitlam, Galiano Island 

Salal: (sold to florists) Coquitlam, Galiano Island, Lost Lake, Munday Lake  

Wild strawberry: Coquitlam, Galiano Island, Lost Lake, Munday Lake  

Cascara bark: Coquitlam 

Ferns: Burns Bog 

Cattails: (for art work and baskets) Canoe Pass 

Cedar bark: Coquitlam, Pitt River, Allouette Lake, Stave Lake, Galiano 

Alder: (for firewood, smoking salmon) Galiano (many locations, mid-island; Cook’s Cove), 

Coquitlam, Burns Bog 

Pitch: (for fire; patching canoe): beaches, unspecified 

Crab-apple: Canoe Pass (Brunswick cannery) 

Plums: Canoe Pass 

Thimbleberry: Coquitlam, Burnaby Mt. 

 

Dan Wilson, 55, has served as an Hwlitsum councilor since 2002. He is an experienced 

commercial fisherman, trapper, hunter and net builder. His family occupies the wharf and net 

shed closest to the mouth of the Fraser River. His father, Terry Wilson, is also a commercial 

fisher and is recognized as one of the most knowledgeable people about Eaulachons. Dan’s 

harvesting activities have taken him throughout the Hwlitsum traditional territory. He is a 

knowledgeable and reliable informant and he is conversant with community oral histories 

regarding resource and other activities.   

 

Fishing 
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Salmon (general): Roberts Beach, Canoe Pass, Ladner, Steveston and Fraser River as far as Alex 

Fraser Bridge, Iona Jetty 

Spring salmon: Canoe Pass, Galiano Beach (outside), Porlier Pass to Active Pass; Drop-Off 

Chum salmon: the same as other species; including Chemainus, Cowichan Bay, Qualicum, 

Nanaimo Harbor 

 

Coho salmon: Canoe Pass and the Fraser River, trolling to Gulf Islands 

Pink salmon: the same as coho 

Ling, rock, cod: anywhere in Gulf Islands, through Porlier Pass, “any reef” 

Red snapper: the same as cod 

Flounder: Canoe Pass 

Smelt: Canoe Pass 

Steelhead: Canoe Pass 

Eulachon: Canoe Pass, up the Fraser River, Steveston, Kirkland Island, mainland as far as the 

Tunnel 

Sturgeon: Canoe Pass 

 

Beach food 

Scallops: Gulf Islands 

Clams: Reid Island, other Gulf Islands 

Cockle: same locations as clams 

Dungeness crabs: Canoe Pass, Drop-Off, Roberts Bank,  

Shrimp: east side of Galiano Island  
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Fred Wilson, 77, is the older brother of Chief Rocky Wilson and a commercial fisher and hunter. 

He grew up at the family home located at Hwlitsum. His started commercial fishing in a gill-net 

in front of the family home at age 8. I have accompanied him on his fishing boat through 

Hwlitsum traditional areas, including Canoe Pass, Porlier Pass, Lamalchi Bay, and other 

locations. He obtained his first shotgun at 14, shooting pheasants, and he hunted with his brother 

Lloyd and other family members. He is, however, more noted as a fisherman than as a hunter. 

Fred Wilson fished and hunted with Elders of his own youth. Fred Wilson is a knowledgeable 

and reliable informant, and his information links directly and without break to the generation of 

his great grandfather, John Andrew Wilson, born in the early 19th century. He harvests in areas 

used by his ancestors.   

 

Fishing activities: 

 

Salmon (generally): south end Saltspring Island; Chemainus Island, Qualicum Beach, Canoe 

Pass, Cohilakthan Slough, Ladner, Tsawwassen, Fraser River to Katzie 

 

Pinks: Fraser River to Katzie 

Steelhead: Canoe Pass, Qualicum 

Sockeye: Gulf Islands, Satellite Channel, Chemainus, Qualicum Beach, Nanaimo 

Halibut: Gulf Islands, Fraser River, Galiano Island (east side--outside), Swanson Channel 

Cod (ling and rock): Porlier Pass 

Dogfish: Porlier Pass; east side Galiano Island 
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Red snapper: north end Galiano, Gabriola 

Flounder: Canoe Pass 

Herring (and roe): Denman Island, Hornby Island, Qualicum Beach, Comox, Saltspring Island 

 

 

Beach food:  

 

Clams (all species): Gabriola Island (Watkins Beach) 

Oysters: Galiano Island (Whaler’s Bay, Montague Beach), Straits of Georgia, Qualicum, 

Denman, Hornby Island 

Crabs: Whaler’s Bay, Canoe Pass 

Sea cucumber (ancestral), for medicine 

Octopus: Galiano Island, Active Pass 

Shrimp: various including Crofton 

 

Hunting:  

Deer: Galiano Island (mid island, inside) 

Muskrat: Fraser River, Westham Island 

Pheasant: Brunswick (Canoe Pass), Westham Island 

Ducks: West Delta, Westham Island 

 

Gathering:  

Maple burls: Galiano Coquitlam 
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Rhubarb: Brunswick Point 

Crab-apple: Canoe Pass 

“Giant” apple: Canoe Pass 

“Squasum” berries: Chilliwack 

Alder: Galiano, Coquitlam, Burns Bog 

 

Conclusion 

 The author interviewed seventeen Hwlitsum informants for the purpose of examining 

their harvesting practices through their own lifetimes and their knowledge of ancestral practices. 

The focus was on fishing and beach food, but hunting was also considered. Their testimony 

indicated that all seventeen have been directly  engaged in harvesting and processing species in a 

pattern which has persisted over a number of generations at least.  

 Over the generations there have been some changes in fishing, hunting, and gathering. 

There are some species which are no longer available due to decline in numbers or regulations, 

or to destruction of harvesting locations, and, as a consequence are no longer taken. Crab pots 

were once set where the Super Port is now located, for example, and channels formerly near 

Canoe Pass which were once used to fish are now lost. The movement of B.C. ferries through 

Active Pass scares off fish, and, at Coquitlam, the damming of the Red River and construction of 

buildings, damaged the fish run and harvest there. Rock cod are said to be “cleaned out by sports 

fishermen.”  

 Some activities are now curtailed because of social changes of various sorts. Sea 

cucumber, in the time of the father and grandfather of Elder Fred Wilson, were used as medicine 

for arthritis. During World War ll, Hwlitsum people harvested dogfish which were sold for the 
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oil derived from their livers, according to Jim Hornbrook. Several commented on the ancestral 

use of dogfish skin as sandpaper. Similarly, ratfish oil was noted as a medicine during the time of 

Rocky Wilson’s grandfather. Seals were taken for oil in earlier years and for the bounty once 

offered for them. In similar fashion, Hwlitsum people detailed the use of cattails for wrapping 

goods to be traded, and both skunk cabbage and Devil’s club for medicinal uses. One Elder 

recalls the use of cedar boughs to take the herring roe which had attached themselves.  

 Harvesting activities in the youth of the current Elders took place in the context of a 

depression. Even those in their 50s report growing up in household with little available money. 

For this reason fishing, hunting, and gathering of a great variety of species was essential to 

survival. Yet another reason for the community attachment to these extraction activities is the 

great cultural significance, their connection with a way of life and to the spiritual importance of 

these animals to Hwlitsum understandings of life.  

 But species were harvested for other reasons as well. Some species were sold on a 

commercial scale to canneries. Others were sold ad hoc to buyers in Vancouver during the 

lifetimes of the informants. For example, preteens and teenagers trapped and sold muskrats. Yet 

other goods were bartered, for example, salmon for the potatoes of local farmers. Finally, some 

goods were traded at a longer distance. Several Hwlitsum reported having traded goods with 

Aboriginal people in the B.C. interior.  

 All seventeen learned how to carry out fishing, gathering, and hunting by direct 

observation of the activities of their Elders. They embraced these activities, with many reporting 

that they began fishing and hunting even before their teen-aged years, even as young as seven, 

often with other young people. Two middle-aged Hwlitsum men recall being taken to Reid 

Island as teenagers to trap and hunt, remaining for two weeks until their uncle returned from 
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Canoe Pass to bring them home. Jim Hornbrook noted that in his youth and young adult life, 

trips from Canoe Pass to Reid Island, in the Gulf Island chain, were frequent and sometimes 

weekly. Hornbrook noted that he and the others always took their guns on these trips so that they 

could fish, hunt, gather, and trap.  

 As children, young Hwlitsum learned of the activities of those who had been Elders to 

their own Elders. Stories about the ancestral figures, particularly Henry Wilson, John Andrew 

Wilson, Charlie and Jim Wilson, but also many others, were commonly shared. Children wished 

to emulate the practices and careers of their Elders and ancestors. Elders and ancestors who were 

outstanding fishers and hunters were praised, as I have often heard in my years working with this 

community. These people are considered to be the best fishers of their generation, based on the 

size of their catch, and their spiritual connection to the species cited as an underlying cause of 

their abilities, along with their careful observation of their Elder’s methods. An example is the 

reference by Fred Wilson to John Andrew Wilson, “Jack,” as among the top 3 fishers on the 

Fraser River in 1954, according to cannery records. Other references are more general but 

laudatory. One unusual, but often told, story concerns Andrew Wilson’s practice of fishing while 

wheel chair bound as an older man. This story is told to evoke the significance of fishing to 

Hwlitsum and the extent that it is “in their blood.” Fishing and hunting are thought to be 

inherited roles in areas specifically used by their ancestors. As is common with contemporary 

Coast Salish people, there is considerable interest and attention given to the lives of their 

ancestors, particularly the distinguished ones.  

 The Hwlitsum, as I have commented, have several noted ancestors. These are people who 

were well known throughout the Coast Salish world for their distinctive abilities as Indian 

doctors and for their engagement in the crucial ceremonial life of the Coast Salish. In particular, 
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the potlatch served as a means of enhancing the status and power of the group, and the 

Lamalchi/Hwlitsum were successful in this activity. Potlatches depended on the ability of a 

group to harvest successfully in order to have the requisite food stuffs to feed large crowds at the 

potlatch. It was also important to have enough so that the host’s generosity and significance was 

demonstrated and so guests returning home could live off foods distributed for this purpose at the 

potlatch. Pot latching itself is an important measure of regular and sustained harvesting of a wide 

range of resources.  

 The current Hwlitsum also have oral narratives of the arranged marriages into other 

communities, particularly Musqueam and Katzie, but also Lummi in the U.S., which gave them 

kin in valuable locations, and available for resource use. These arranged marriages (see Tab 20) 

continued over several generations, and connected those with winter villages in the Gulf Islands 

(Hul'qumi'num' speakers) to those with winter villages on the Fraser River (Hun’quilemelem 

speakers). More specifically, three generations of Wilson men married into the same locations on 

the Fraser River. The first two were based at Lamalchi and the third at Coquitlam, in the period 

after the Hwlitsum had moved their winter quarters to Canoe Pass. John Wilson, born in 1845 at 

Lamalchi, married Ida Cootes, of Katzie. John Andrew Wilson had a son, Henry Wilson, 

ancestor to contemporary Hwlitsum, by his first wife. However, after the death of his wife he 

married a second wife, with whom he had seven more children, half-siblings of Henry. This 

family lived at Katzie where they harvested fish and took game. John Andrew’s son, Henry 

Wilson, born 1872 at Lamalchi, married Mary Cootes, the younger sister of his father’s wife. 

Mary Cootes was born in 1874 at Musqueam, and had a Katzie mother, Puliqviye. In the third of 

these generations, Henry’s son Andrew Wilson, born 1899 at Coquitlam, married Rose Cook, 

born in Galiano and living at Katzie.  
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 The arranged marriages served a second purpose in addition to creating and maintaining 

rights to resource stations up the Fraser River for the Lamalchi/Hwlitsum people. The marriages 

also linked important families, as is a common practice among Coast Salish peoples. The lineage 

of Si’nusuctun, a siem, or high status man, and the common ancestor to the Hwlitsum today, was 

merged with that of Xvunuthuthut, a Musqueam siem (see Tab 20). These ancestral Hwlitsum 

were able to successfully engage in the ceremonial and political life of the Coast Salish in the 

period after the demonization of the community by the colonial authorities and the loss of their 

Lamalchi Bay village site. In part they did this by shifting the community center of gravity to 

Canoe Pass.  

 In brief, the region around Canoe Pass, the homeland of the Hwlitsum, is key to their 

resource activities. Community members have continuously occupied several permanent homes 

in the immediate region since the turn of the 20th century. Many of the present community, and 

their ancestors of the last several generations, were born, raised, and lived their lives at Canoe 

Pass. The Hwlitsum report that they occupied the location solely on their own, without the 

presence of other Aboriginal people as permanent residents. They report other, non-Hwlitsum 

Coast Salish people visiting Canoe Pass, however. From these homes they harvested in the rich 

waters of Canoe Pass and also hunted and gathered there. Canoe Pass was then, and continues to 

be, the location for community-wide activities, including processing (especially canning and 

smoking) and distribution of fish and other species to community members. The historic and 

ethnographic data shows that their Lamalchi ancestors used Canoe Pass for the summer fisheries 

but also year round for resource harvesting.  

 Hwlitsum people I interviewed have for many years set out from Canoe Pass to harvest. 

They have gone up the Fraser River, over to Vancouver Island and the adjacent Gulf Islands. 
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Some relatives and community members have resided in the Gulf Islands and a regular practice 

of interaction between these locations has persisted all through the lives of the interviewees and 

in the time of the ancestors they have described. The Hwlitsum have relied on the ability to 

harvest in all of these locations to survive when there has been a shortage in one location. For 

example, people from Canoe Pass, such as Lindsey Wilson, have been able to take winter springs 

in the Gulf Island and also to hunt deer and take shellfish in periods of shortage.  

 The harvesting practices of the Hwlitsum are not simply for survival or subsistence foods, 

however. In the lifetimes of the informants, they have engaged in commercial harvests, setting 

aside some of the food for their family and the larger Hwlitsum community. In fact, many are 

distinctly proud of their role as providers to the whole Hwlitsum band. A number or species are 

reported by informants as distributed to extended family and the Hwlitsum community at large. 

Food continues to be given to those spatially and socially more distant, such as Elders at 

Malahat, for example, who are distant relatives. This is part of a Coast Salish pattern of 

respectful distribution of food stuffs when visiting. The species distributed include flounders, 

salmon (winter springs and sockeye), halibut, clams, Dungeness crabs, and eulachon. One 

Hwlitsum described “eulachon feasts” in which community members were invited to share the 

eulachon harvest. The fish were prepared in various ways, and eaten along with beer. One 

community member was likely correct when he noted that, “all fish” were shared during hard 

times. The distribution of fish and other species was said to “bring peace” in the family and to be 

part of having fun.  

 Commercial activities have declined in recent years as the stocks have declined and 

fishing openings limited. All of the Hwlitsum lament this development and feel that it has 

deprived them of the ability to live as their ancestors have. Several adult Hwlitsum express 
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concerns that the current generation of children is not able to fish, and as a consequence, is 

deprived of the ability to learn practices and locations central to the development of a group and 

personal identity as Hwlitsum. They will be deprived of a livelihood and an ancestral way of life. 

 In my opinion, the Hwlitsum are distinctive among the Coast Salish groups in their long-

term and consistent engagement with fishing among all the membership. Among the many Coast 

Salish communities I have worked with over a thirty-three year period, including those located in 

Puget Sound, the Fraser River, Vancouver Island, and the Gulf of Georgia, the Hwlitsum as a 

collective are perhaps the most directly and wholly engaged in fishing. Fishing, hunting, 

gathering and processing activities are perhaps more at the center of their lives and determinant 

of social organization then for other groups. This is so both despite of, and because of, the 

difficulties they face as a band whose ancestors were persecuted by colonial authorities and who 

are today without clear federal recognition as a distinct people. The one advantage they have 

gained follows their movement as a group to the lower mainland, Canoe Pass, in the early 20th 

century following the restriction of those aboriginal peoples in the Cowichan agency from 

fishing the Fraser River. With a Canoe Pass location, the Hwlitsum have been able to fish in both 

the Gulf Islands and region and the Fraser River, unlike some other bands.  

 There is an interesting comparison with the Lummi of the U.S., a Coast Salish people, 

and one of the most significant and successful fishing tribes of the U.S. Several Lummi tribal 

members have been able to harvest vast numbers of fish from their string of boats. In the Lummi 

case, fishing has provided considerable personal wealth for these individuals and their families, 

but even here, the engagement with fisheries, although very significant, may perhaps be less 

thoroughly integrated into the lives of the community members, particularly in the period before 

the Boldt decision which found for treaty-based Indian fishing rights in Puget Sound. The 
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Hwlitsum have not had access to a treaty based or pilot sales commercial fishery, which would 

enable members to enhance the standard of living, as in the Lummi case. But, they have always 

been and remain fishers par excellence, and are extremely to be following in the footsteps of 

their ancestors. They certainly exploit the precise locations and take the same species as their 

ancestors.  

 The ethnographic, historical, and oral historical information all show the same thing; that 

the Hwlitsum are a Coast Salish people directly engaged in the larger social network of the Coast 

Salish world. The entire record makes clear that the Hwlitsum and their predecessor group, the 

Lamalchi, engaged in spiritual, economic, exchange, kinship, and political practices that placed 

them in this social network. Their harvesting practices and patterns clearly mark them as one of 

the Coast Salish peoples of the Gulf of Georgia region.  
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Tab 1



 65

Ancestors of Raymond Clayton Wilson 
 
 

Generation No. 1 
 

 1.  Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia.  He was the son of 2. 

Andrew John Wilson and 3. Rose Keziah Cook.  He met (1) Vivian Bomberry.  He married (2) Bette-Ann 

Forsyth May 20, 1983 in Delta, British Columbia.  She was born August 19, 1954 in Holberg, British Columbia.  
She was the daughter of Anthony Bamber Forsyth and Esther Love Watson. 
 

Generation No. 2 
 

 2.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 4. Henry Clayton Wilson and 5. Mary Cootes.  He married 3. Rose Keziah Cook 
December 17, 1923. 
 3.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 6. John Cook and 7. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

  iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia; born June 30, 1938 in New Westminster, British Columbia. 

  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

  v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; born February 
03, 1938; married (2) Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
 1 viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia. 
 
 

Generation No. 3 
 

 4.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 8. John Andrew Wilson and 9. Louise Su-qvam-u-set.  He married 5. Mary 

Cootes September 15, 1892 in Coquitlam, British Columbia. 
 5.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 10. Qiyexul'ton and 11. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 
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  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 2 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 6.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He was 
the son of 12. Nicholas Cook and 13. Catherine Canute.  He married 7. Mary Brousseau. 
 7.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  She 
was the daughter of 14. Basile Brousseau Jr. and 15. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 3 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 4 
 

 8.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 16. Culaxtun (Jim Wilson).  He married 9. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 9.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 4 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 10.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 20. Xvunuthuthut Musqueam.  He 
married 11. Sarah Puliqviye. 
 11.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 5 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 12.  Nicholas Cook  He married 13. Catherine Canute. 
 13.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
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 6 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 
Mary Brousseau. 

 
 
 14.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 28. Basil Brousseau.  He 
married 15. Sarah Tuliqvive. 
 15.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 30. Kayeqvevltxy and 31. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 7 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 

Generation No. 5 
 

 16.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 32. Si'nusuctun and 33. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 8 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 20.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 10 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 28.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 14 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
 
 
 30.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 31. 

Csimte'na.t. 
 31.  Csimte'na.t  She was the daughter of 62. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 15 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 
 

Generation No. 6 
 

 32.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 33. Unknown. 
 33.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 16 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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 62.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 31 i. Csimte'na.t, married Kayeqvevltxy. 
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Ancestors of Fredrick Levi Wilson 
 
 

Generation No. 1 
 

 1.  Fredrick Levi Wilson, born February 12, 1931.  He was the son of 2. Andrew John Wilson and 3. Rose 

Keziah Cook.  He married (1) Gladys Jeanne Lorraine Clifton.  She was born February 03, 1938.  He married (2) 

Rosemary Trehearne 1998 in Ladner, British Columbia. 
 

Generation No. 2 
 

 2.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 4. Henry Clayton Wilson and 5. Mary Cootes.  He married 3. Rose Keziah Cook 
December 17, 1923. 
 3.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 6. John Cook and 7. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

  iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia; born June 30, 1938 in New Westminster, British Columbia. 

  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

 1 v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; married (2) 
Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 

Generation No. 3 
 

 4.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 8. John Andrew Wilson and 9. Louise Su-qvam-u-set.  He married 5. Mary 

Cootes September 15, 1892 in Coquitlam, British Columbia. 
 5.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 10. Qiyexul'ton and 11. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 
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  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 2 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 6.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He was 
the son of 12. Nicholas Cook and 13. Catherine Canute.  He married 7. Mary Brousseau. 
 7.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  She 
was the daughter of 14. Basile Brousseau Jr. and 15. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 3 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 4 
 

 8.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 16. Culaxtun (Jim Wilson).  He married 9. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 9.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 4 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 10.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 20. Xvunuthuthut Musqueam.  He 
married 11. Sarah Puliqviye. 
 11.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 5 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 12.  Nicholas Cook  He married 13. Catherine Canute. 
 13.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
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 6 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 
Mary Brousseau. 

 
 
 14.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 28. Basil Brousseau.  He 
married 15. Sarah Tuliqvive. 
 15.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 30. Kayeqvevltxy and 31. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 7 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 5 
 

 16.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 32. Si'nusuctun and 33. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 8 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 20.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 10 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 28.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 14 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
 
 
 30.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 31. 

Csimte'na.t. 
 31.  Csimte'na.t  She was the daughter of 62. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 15 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 

Generation No. 6 
 

 32.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 33. Unknown. 
 33.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 16 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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 62.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 31 i. Csimte'na.t, married Kayeqvevltxy. 
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Tab 3 
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Ancestors of Carolynn Yvonne Kennedy 

 
 

Generation No. 1 
 

 1.  Carolynn Yvonne Kennedy, born June 30, 1938 in New Westminster, British Columbia.  She was the 
daughter of 2. William Howard George Kennedy and 3. Jennie Adelaide Yvonne Ross.  She married (1) Lloyd 

Franklin Wilson January 08, 1960 in New Westminster, British Columbia.  He was born January 25, 1927 in Delta, 
British Columbia, and died April 02, 2002 in Ladner, British Columbia.  He was the son of Andrew John Wilson 
and Rose Keziah Cook. 
 

Generation No. 2 
 

 2.  William Howard George Kennedy, born in Saskatchewan, Canada.  He married 3. Jennie Adelaide 

Yvonne Ross. 
 3.  Jennie Adelaide Yvonne Ross, born in New Westminster, British Columbia. 
  
Child of William Kennedy and Jennie Ross is: 
 1 i. Carolynn Yvonne Kennedy, born June 30, 1938 in New Westminster, British Columbia; married Lloyd 

Franklin Wilson January 08, 1960 in New Westminster, British Columbia. 
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Ancestors of Albert Stanley Harris 
 
 

Generation No. 1 
 

 1.  Albert Stanley Harris, born December 13, 1923 in Salt Spring Island, British Columbia.  He was the son of 
2. Albert Stanley Harris and 3. Mary Ann Lumley.  He married (1) Pauline Winnifred Wilson September 27, 
1947 in Prince Rupert, British Columbia.  She was born September 05, 1924, and died June 15, 2000 in Ladner, 
British Columbia.  She was the daughter of Andrew John Wilson and Rose Keziah Cook. 
 

Generation No. 2 
 

 2.  Albert Stanley Harris, born in Portland Island, British Columbia.  He was the son of 4. James Harris and 
5. Matilda Naukana.  He married 3. Mary Ann Lumley. 
 3.  Mary Ann Lumley, born September 14, 1903 in Saltspring, British Columbia.  She was the daughter of 6. 

William Lumley and 7. Mary. 
  
Child of Albert Harris and Mary Lumley is: 
 1 i. Albert Stanley Harris, born December 13, 1923 in Salt Spring Island, British Columbia; married Pauline 

Winnifred Wilson September 27, 1947 in Prince Rupert, British Columbia. 
 
 

Generation No. 3 
 

 4.  James Harris, born 1871 in British Columbia.  He was the son of 8. James Harris and 9. Ann Yuck.  He 
married 5. Matilda Naukana. 
 5.  Matilda Naukana, born 1867 in British Columbia.  She was the daughter of 10. William Naukana and 11. 

Unkown Indian Woman. 
  
Child of James Harris and Matilda Naukana is: 
 2 i. Albert Stanley Harris, born in Portland Island, British Columbia; married Mary Ann Lumley. 
 
 
 6.  William Lumley  He married 7. Mary. 
 7.  Mary, born June 16, 1864 in San Juan Islands, British Columbia; died June 16, 1961 in Victoria, British 
Columbia.  She was the daughter of 14. William (Tahouney) Nuana and 15. Mary. 
  
Child of William Lumley and Mary is: 
 3 i. Mary Ann Lumley, born September 14, 1903 in Saltspring, British Columbia; married (1) Albert Stanley 

Harris; married (2) Walter Wilson. 
 
 

Generation No. 4 
 

 8.  James Harris, born 1828 in England.  He married 9. Ann Yuck. 
 9.  Ann Yuck, born 1857 in British Columbia.  She was the daughter of 18. James Yuck and 19. Mary. 
  
Children of James Harris and Ann Yuck are: 
 4 i. James Harris, born 1871 in British Columbia; married Matilda Naukana. 
  ii. Carrles Harris, born 1877. 
 
 
 10.  William Naukana, died 1909.  He married 11. Unkown Indian Woman. 
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 11.  Unkown Indian Woman, born in British Columbia. 
  
Child of William Naukana and Unkown Woman is: 
 5 i. Matilda Naukana, born 1867 in British Columbia; married James Harris. 
 
 
 14.  William (Tahouney) Nuana, born in Hawaii.  He married 15. Mary. 
 15.  Mary, born in Tsawassen, British Columbia. 
  
Child of William Nuana and Mary is: 
 7 i. Mary, born June 16, 1864 in San Juan Islands, British Columbia; died June 16, 1961 in Victoria, British 

Columbia; married William Lumley. 
 
 

Generation No. 5 
 

 18.  James Yuck, born 1831 in British Columbia.  He married 19. Mary. 
 19.  Mary, born 1837 in British Columbia. 
  
Child of James Yuck and Mary is: 
 9 i. Ann Yuck, born 1857 in British Columbia; married James Harris. 
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Ancestors of Mary Isabelle Head 
 
 

Generation No. 1 
 

 1.  Mary Isabelle Head, born August 30, 1939 in Ganges, British Columbia.  She was the daughter of 2. Tom 

John Head and 3. Georgina Birdie Georgeson.  She married (1) Patrick Harold Wilson September 28, 1957 in 
Victoria, British Columbia.  He was born October 31, 1928 in Ladner, British Columbia, and died March 02, 1982 in 
Victoria, British Columbia.  He was the son of Andrew John Wilson and Rose Keziah Cook. 
 

Generation No. 2 
 

 2.  Tom John Head, born in England.  He was the son of 4. Albert Head.  He married 3. Georgina Birdie 

Georgeson. 
 3.  Georgina Birdie Georgeson, born May 07, 1913 in Mayne Island, British Columbia.  She was the daughter 
of 6. Hawthorne and 7. Ellen Georgeson. 
  
Child of Tom Head and Georgina Georgeson is: 
 1 i. Mary Isabelle Head, born August 30, 1939 in Ganges, British Columbia; married Patrick Harold Wilson 

September 28, 1957 in Victoria, British Columbia. 
 
 

Generation No. 3 
 

 4.  Albert Head 
  
Child of Albert Head is: 
 2 i. Tom John Head, born in England; married Georgina Birdie Georgeson. 
 
 
 6.  Hawthorne  He married 7. Ellen Georgeson. 
 7.  Ellen Georgeson 
  
Child of Hawthorne and Ellen Georgeson is: 
 3 i. Georgina Birdie Georgeson, born May 07, 1913 in Mayne Island, British Columbia; married Tom John 

Head. 
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Ancestors of Darrell George Larden 
 
 

Generation No. 1 
 

 1.  Darrell George Larden, born September 13, 1938 in Ladner, British Columbia.  He was the son of 2. 

Samuel Lawrence Larden and 3. Gertrude Violet Wilson.  He married (1) Joan Marie Foster.  She was born 
March 15, 1939.  She was the daughter of Gordon Foster and Anne Marie Colbourne. 
 

Generation No. 2 
 

 2.  Samuel Lawrence Larden, born December 10, 1910.  He was the son of 4. George Larden and 5. Jennie 

Sam.  He married 3. Gertrude Violet Wilson. 
 3.  Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984.  She was the daughter of 6. 

Lawrence Henry Wilson and 7. Violet Elizabeth Williams. 
  
Children of Samuel Larden and Gertrude Wilson are: 
  i. Samuel Edward Larden, born January 31, 1935; married Irene Marshall; born May 20, 1938. 
  ii. Douglas Leroy Larden, born August 29, 1936; married Anita Louise Raby; born July 18, 1939. 
 1 iii. Darrell George Larden, born September 13, 1938 in Ladner, British Columbia; married Joan Marie Foster. 
  iv. Lois Genevieve Larden, born April 15, 1940; married Frederick Edward Hornbrook; born December 30, 

1939. 
 
 

Generation No. 3 
 

 4.  George Larden, born September 17, 1875 in North Bay, Ontario; died March 29, 1956 in Vancouver, 
British Columbia.  He met 5. Jennie Sam 1913 in Salt Spring Island, British Columbia. 
 5.  Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia.  
She was the daughter of 10. Sam and 11. Unknown. 
  
Child of George Larden and Jennie Sam is: 
 2 i. Samuel Lawrence Larden, born December 10, 1910; married (1) Gertrude Violet Wilson; married (2) Edith 

Lorraine Starr July 04, 1986 in Richmond B.C.. 
 
 
 6.  Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia.  He was the son of 
12. Henry Clayton Wilson and 13. Mary Cootes.  He married 7. Violet Elizabeth Williams October 17, 1914 in 
Port Guichon, British Columbia. 
 7.  Violet Elizabeth Williams, born March 09, 1896 in Steveston, British Columbia. 
  
Children of Lawrence Wilson and Violet Williams are: 
 3 i. Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984; married Samuel Lawrence Larden. 
  ii. Pearl Mary Wilson, born January 26, 1918; married (1) John Theodore Brentzen; born May 11, 1914; died 

Unknown; married (2) Wiiliam B. Flewin; born November 27, 1918; died Unknown. 
  iii. Lawrence Henry Wilson, born December 31, 1925 in Ladner, British Columbia; died December 10, 1994 in 

Kamloops, British Columbia; married Edith Lorraine Starr August 26, 1943; born July 07, 1924 in 
Edmonton, Alberta. 

  iv. Hazel Wilson, born November 11; married (1) William Sanderson; married (2) Robert Wilson; married (3) 
Joseph White. 

  v. Cyril Wilson, married Esther Spillsbury. 
 
 
 
 

Generation No. 4 
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 10.  Sam, born Unknown in Penelakut, British Columbia.  He married 11. Unknown. 
 11.  Unknown, born in Penelakut, British Columbia. 
  
Child of Sam and Unknown is: 
 5 i. Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia; 

met George Larden 1913 in Salt Spring Island, British Columbia. 
 
 
 12.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in 
Hwlitsum, British Columbia.  He was the son of 24. John Andrew Wilson and 25. Louise Su-qvam-u-set.  He 
married 13. Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 13.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 26. Qiyexul'ton and 27. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

 6 iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 

Generation No. 5 
 

 24.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 48. Culaxtun (Jim Wilson).  He married 25. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 25.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 12 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 26.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 52. Xvunuthuthut Musqueam.  He 
married 27. Sarah Puliqviye. 
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 27.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 13 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 6 
 

 48.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 96. Si'nusuctun and 97. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 24 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 52.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 26 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 7 
 

 96.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 97. Unknown. 
 97.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 48 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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Ancestors of Lois Genevieve Larden 
 
 

Generation No. 1 
 

 1.  Lois Genevieve Larden, born April 15, 1940.  She was the daughter of 2. Samuel Lawrence Larden and 3. 

Gertrude Violet Wilson.  She married (1) Frederick Edward Hornbrook.  He was born December 30, 1939.  He 
was the son of Marjorie B. Edwards. 
 

Generation No. 2 
 

 2.  Samuel Lawrence Larden, born December 10, 1910.  He was the son of 4. George Larden and 5. Jennie 

Sam.  He married 3. Gertrude Violet Wilson. 
 3.  Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984.  She was the daughter of 6. 

Lawrence Henry Wilson and 7. Violet Elizabeth Williams. 
  
Children of Samuel Larden and Gertrude Wilson are: 
  i. Samuel Edward Larden, born January 31, 1935; married Irene Marshall; born May 20, 1938. 
  ii. Douglas Leroy Larden, born August 29, 1936; married Anita Louise Raby; born July 18, 1939. 
  iii. Darrell George Larden, born September 13, 1938 in Ladner, British Columbia; married Joan Marie Foster; 

born March 15, 1939. 
 1 iv. Lois Genevieve Larden, born April 15, 1940; married Frederick Edward Hornbrook. 
 
 

Generation No. 3 
 

 4.  George Larden, born September 17, 1875 in North Bay, Ontario; died March 29, 1956 in Vancouver, 
British Columbia.  He met 5. Jennie Sam 1913 in Salt Spring Island, British Columbia. 
 5.  Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia.  
She was the daughter of 10. Sam and 11. Unknown. 
  
Child of George Larden and Jennie Sam is: 
 2 i. Samuel Lawrence Larden, born December 10, 1910; married (1) Gertrude Violet Wilson; married (2) Edith 

Lorraine Starr July 04, 1986 in Richmond B.C.. 
 
 
 6.  Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia.  He was the son of 
12. Henry Clayton Wilson and 13. Mary Cootes.  He married 7. Violet Elizabeth Williams October 17, 1914 in 
Port Guichon, British Columbia. 
 7.  Violet Elizabeth Williams, born March 09, 1896 in Steveston, British Columbia. 
  
Children of Lawrence Wilson and Violet Williams are: 
 3 i. Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984; married Samuel Lawrence Larden. 
  ii. Pearl Mary Wilson, born January 26, 1918; married (1) John Theodore Brentzen; born May 11, 1914; died 

Unknown; married (2) Wiiliam B. Flewin; born November 27, 1918; died Unknown. 
  iii. Lawrence Henry Wilson, born December 31, 1925 in Ladner, British Columbia; died December 10, 1994 in 

Kamloops, British Columbia; married Edith Lorraine Starr August 26, 1943; born July 07, 1924 in 
Edmonton, Alberta. 

  iv. Hazel Wilson, born November 11; married (1) William Sanderson; married (2) Robert Wilson; married (3) 
Joseph White. 

  v. Cyril Wilson, married Esther Spillsbury. 
 
 

Generation No. 4 
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 10.  Sam, born Unknown in Penelakut, British Columbia.  He married 11. Unknown. 
 11.  Unknown, born in Penelakut, British Columbia. 
  
Child of Sam and Unknown is: 
 5 i. Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia; 

met George Larden 1913 in Salt Spring Island, British Columbia. 
 
 
 12.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in 
Hwlitsum, British Columbia.  He was the son of 24. John Andrew Wilson and 25. Louise Su-qvam-u-set.  He 
married 13. Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 13.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 26. Qiyexul'ton and 27. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

 6 iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 

Generation No. 5 
 

 24.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 48. Culaxtun (Jim Wilson).  He married 25. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 25.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 12 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 26.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 52. Xvunuthuthut Musqueam.  He 
married 27. Sarah Puliqviye. 
 27.  Sarah Puliqviye, born in Katzie, British Columbia. 



 88

  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 13 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 6 
 

 48.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 96. Si'nusuctun and 97. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 24 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 52.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 26 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 7 
 

 96.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 97. Unknown. 
 97.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 48 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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Ancestors of James Frederick Hornbrook 
 
 

Generation No. 1 
 

 1.  James Frederick Hornbrook, born October 29, 1962.  He was the son of 2. Frederick Edward 

Hornbrook and 3. Lois Genevieve Larden. 
 

Generation No. 2 
 

 2.  Frederick Edward Hornbrook, born December 30, 1939.  He was the son of 5. Marjorie B. Edwards.  He 
married 3. Lois Genevieve Larden. 
 3.  Lois Genevieve Larden, born April 15, 1940.  She was the daughter of 6. Samuel Lawrence Larden and 7. 

Gertrude Violet Wilson. 
  
Children of Frederick Hornbrook and Lois Larden are: 
 1 i. James Frederick Hornbrook, born October 29, 1962. 
  ii. Wayde Samuel Hornbrook, born April 24, 1965; died August 16, 1987. 
  iii. Jason Robert Hornbrook, born August 09, 1970. 
 
 

Generation No. 3 
 

 5.  Marjorie B. Edwards 
  
Child of Marjorie B. Edwards is: 
 2 i. Frederick Edward Hornbrook, born December 30, 1939; married Lois Genevieve Larden. 
 
 
 6.  Samuel Lawrence Larden, born December 10, 1910.  He was the son of 12. George Larden and 13. 

Jennie Sam.  He married 7. Gertrude Violet Wilson. 
 7.  Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984.  She was the daughter of 14. 

Lawrence Henry Wilson and 15. Violet Elizabeth Williams. 
  
Children of Samuel Larden and Gertrude Wilson are: 
  i. Samuel Edward Larden, born January 31, 1935; married Irene Marshall; born May 20, 1938. 
  ii. Douglas Leroy Larden, born August 29, 1936; married Anita Louise Raby; born July 18, 1939. 
  iii. Darrell George Larden, born September 13, 1938 in Ladner, British Columbia; married Joan Marie Foster; 

born March 15, 1939. 
 3 iv. Lois Genevieve Larden, born April 15, 1940; married Frederick Edward Hornbrook. 
 
 

Generation No. 4 
 

 12.  George Larden, born September 17, 1875 in North Bay, Ontario; died March 29, 1956 in Vancouver, 
British Columbia.  He met 13. Jennie Sam 1913 in Salt Spring Island, British Columbia. 
 13.  Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia.  
She was the daughter of 26. Sam and 27. Unknown. 
  
Child of George Larden and Jennie Sam is: 
 6 i. Samuel Lawrence Larden, born December 10, 1910; married (1) Gertrude Violet Wilson; married (2) Edith 

Lorraine Starr July 04, 1986 in Richmond B.C.. 
 
 



 91

 14.  Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia.  He was the son of 
28. Henry Clayton Wilson and 29. Mary Cootes.  He married 15. Violet Elizabeth Williams October 17, 1914 in 
Port Guichon, British Columbia. 
 15.  Violet Elizabeth Williams, born March 09, 1896 in Steveston, British Columbia. 
  
Children of Lawrence Wilson and Violet Williams are: 
 7 i. Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984; married Samuel Lawrence Larden. 
  ii. Pearl Mary Wilson, born January 26, 1918; married (1) John Theodore Brentzen; born May 11, 1914; died 

Unknown; married (2) Wiiliam B. Flewin; born November 27, 1918; died Unknown. 
  iii. Lawrence Henry Wilson, born December 31, 1925 in Ladner, British Columbia; died December 10, 1994 in 

Kamloops, British Columbia; married Edith Lorraine Starr August 26, 1943; born July 07, 1924 in 
Edmonton, Alberta. 

  iv. Hazel Wilson, born November 11; married (1) William Sanderson; married (2) Robert Wilson; married (3) 
Joseph White. 

  v. Cyril Wilson, married Esther Spillsbury. 
 
 

Generation No. 5 
 

 26.  Sam, born Unknown in Penelakut, British Columbia.  He married 27. Unknown. 
 27.  Unknown, born in Penelakut, British Columbia. 
  
Child of Sam and Unknown is: 
 13 i. Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia; 

met George Larden 1913 in Salt Spring Island, British Columbia. 
 
 
 28.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in 
Hwlitsum, British Columbia.  He was the son of 56. John Andrew Wilson and 57. Louise Su-qvam-u-set.  He 
married 29. Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 29.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 58. Qiyexul'ton and 59. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

 14 iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 
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Generation No. 6 
 

 56.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 112. Culaxtun (Jim Wilson).  He married 57. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 57.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 28 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 58.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 116. Xvunuthuthut Musqueam.  
He married 59. Sarah Puliqviye. 
 59.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 29 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 7 
 

 112.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 224. Si'nusuctun and 225. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 56 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 116.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 58 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 8 
 

 224.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 225. Unknown. 
 225.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 112 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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Ancestors of Dean Samuel Larden 
 
 

Generation No. 1 
 

 1.  Dean Samuel Larden, born August 09, 1960.  He was the son of 2. Douglas Leroy Larden and 3. Anita 

Louise Raby.  He married (1) Dawn A. Plytka.  She was born August 29, 1960. 
 

Generation No. 2 
 

 2.  Douglas Leroy Larden, born August 29, 1936.  He was the son of 4. Samuel Lawrence Larden and 5. 

Gertrude Violet Wilson.  He married 3. Anita Louise Raby. 
 3.  Anita Louise Raby, born July 18, 1939. 
  
Children of Douglas Larden and Anita Raby are: 
  i. Douglas William Larden, born June 17, 1958; married Patricia Stene; born May 20, 1957. 
 1 ii. Dean Samuel Larden, born August 09, 1960; married Dawn A. Plytka. 
  iii. Diane Larden, born June 09, 1962. 
  iv. Terri Ann Larden, born May 30, 1964. 
 
 

Generation No. 3 
 

 4.  Samuel Lawrence Larden, born December 10, 1910.  He was the son of 8. George Larden and 9. Jennie 

Sam.  He married 5. Gertrude Violet Wilson. 
 5.  Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984.  She was the daughter of 10. 

Lawrence Henry Wilson and 11. Violet Elizabeth Williams. 
  
Children of Samuel Larden and Gertrude Wilson are: 
  i. Samuel Edward Larden, born January 31, 1935; married Irene Marshall; born May 20, 1938. 
 2 ii. Douglas Leroy Larden, born August 29, 1936; married Anita Louise Raby. 
  iii. Darrell George Larden, born September 13, 1938 in Ladner, British Columbia; married Joan Marie Foster; 

born March 15, 1939. 
  iv. Lois Genevieve Larden, born April 15, 1940; married Frederick Edward Hornbrook; born December 30, 

1939. 
 
 

Generation No. 4 
 

 8.  George Larden, born September 17, 1875 in North Bay, Ontario; died March 29, 1956 in Vancouver, 
British Columbia.  He met 9. Jennie Sam 1913 in Salt Spring Island, British Columbia. 
 9.  Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia.  
She was the daughter of 18. Sam and 19. Unknown. 
  
Child of George Larden and Jennie Sam is: 
 4 i. Samuel Lawrence Larden, born December 10, 1910; married (1) Gertrude Violet Wilson; married (2) Edith 

Lorraine Starr July 04, 1986 in Richmond B.C.. 
 
 
 10.  Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia.  He was the son of 
20. Henry Clayton Wilson and 21. Mary Cootes.  He married 11. Violet Elizabeth Williams October 17, 1914 in 
Port Guichon, British Columbia. 
 11.  Violet Elizabeth Williams, born March 09, 1896 in Steveston, British Columbia. 
  
Children of Lawrence Wilson and Violet Williams are: 
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 5 i. Gertrude Violet Wilson, born November 06, 1915; died June 21, 1984; married Samuel Lawrence Larden. 
  ii. Pearl Mary Wilson, born January 26, 1918; married (1) John Theodore Brentzen; born May 11, 1914; died 

Unknown; married (2) Wiiliam B. Flewin; born November 27, 1918; died Unknown. 
  iii. Lawrence Henry Wilson, born December 31, 1925 in Ladner, British Columbia; died December 10, 1994 in 

Kamloops, British Columbia; married Edith Lorraine Starr August 26, 1943; born July 07, 1924 in 
Edmonton, Alberta. 

  iv. Hazel Wilson, born November 11; married (1) William Sanderson; married (2) Robert Wilson; married (3) 
Joseph White. 

  v. Cyril Wilson, married Esther Spillsbury. 
 
 

Generation No. 5 
 

 18.  Sam, born Unknown in Penelakut, British Columbia.  He married 19. Unknown. 
 19.  Unknown, born in Penelakut, British Columbia. 
  
Child of Sam and Unknown is: 
 9 i. Jennie Sam, born 1872 in Penelakut, British Columbia; died June 02, 1924 in Victoria, British Columbia; 

met George Larden 1913 in Salt Spring Island, British Columbia. 
 
 
 20.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in 
Hwlitsum, British Columbia.  He was the son of 40. John Andrew Wilson and 41. Louise Su-qvam-u-set.  He 
married 21. Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 21.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 42. Qiyexul'ton and 43. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

 10 iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 

Generation No. 6 
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 40.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 80. Culaxtun (Jim Wilson).  He married 41. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 41.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 20 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 42.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 84. Xvunuthuthut Musqueam.  He 
married 43. Sarah Puliqviye. 
 43.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 21 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 7 
 

 80.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 160. Si'nusuctun and 161. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 40 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 84.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 42 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 8 
 

 160.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 161. Unknown. 
 161.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 80 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
 

 



 97

Tab 10 



 98

Ancestors of Danny Marvin Wilson 
 
 

Generation No. 1 
 

 1.  Danny Marvin Wilson, born August 16, 1954 in Vancouver, British Columbia.  He was the son of 2. 

Terrence Marvin Wilson and 3. Loretta Maria Britz.  He married (1) Katherine Margaret Pauline Honeyman 
November 12, 1977 in Delta, British Columbia.  She was born December 29, 1958 in British Columbia.  She was the 
daughter of John Honeyman and Georgina Krauss.  He married (2) Michelle 2005.  She was born 1960. 
 

Generation No. 2 
 

 2.  Terrence Marvin Wilson, born August 09, 1931 in Skeena River, British Columbia.  He was the son of 4. 

Franklin Wilson and 5. Elizabeth Violet White.  He married 3. Loretta Maria Britz February 09, 1954 in Delta, 
British Columbia. 
 3.  Loretta Maria Britz, born August 27, 1932 in Regina, Saskatchewan.  She was the daughter of 6. Peter M. 

Britz and 7. Magdalena Heisler. 
  
Children of Terrence Wilson and Loretta Britz are: 
 1 i. Danny Marvin Wilson, born August 16, 1954 in Vancouver, British Columbia; married (1) Katherine 

Margaret Pauline Honeyman November 12, 1977 in Delta, British Columbia; married (2) Michelle 2005. 
  ii. Stephen Mathew Wilson, born January 25, 1956 in Vancouver, British Columbia; married Karen Lynn 

Strath in Delta, British Columbia; born August 24, 1955 in California U.S.A.. 
  iii. Mark Franklin Wilson, born January 18, 1962 in Vancouver, British Colmbia; married Katherine Lynn 

McKane in Delta, British Columbia; born November 20, 1967 in Alberta. 
 
 

Generation No. 3 
 

 4.  Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 
Columbia.  He was the son of 8. Henry Clayton Wilson and 9. Mary Cootes.  He married 5. Elizabeth Violet 

White October 01, 1927 in New Westminster, British Columbia. 
 5.  Elizabeth Violet White, born January 23, 1910 in North Vancouver, British Columbia; died October 05, 
2004.  She was the daughter of 10. William Henry White and 11. Alice Perkins. 
  
Children of Franklin Wilson and Elizabeth White are: 
  i. Franklin Robert (Kingy) Wilson, born 1928 in Delta, British Columbia; died 1934 in Delta, British 

Columbia. 
  ii. Muriel Pearl Wilson, born 1929 in Delta, British Columbia; died 1929 in Delta, British Columbia. 
 2 iii. Terrence Marvin Wilson, born August 09, 1931 in Skeena River, British Columbia; married Loretta Maria 

Britz February 09, 1954 in Delta, British Columbia. 
  iv. Leona Joy Clair Wilson, born March 19, 1933 in Delta, British Columbia; died June 05, 1957 in Vancouver, 

British Columbia; married Walter Bertram Fisher in Delta, British Columbia; born March 10, 1931 in Delta, 
British Columbia. 

  v. June Dolores Wilson, born June 14, 1936 in Delta, British Columbia; married William Delbert Hamilton 
November 30, 1963 in Ladner, British Columbia; born September 27, 1939 in Minnesota, USA. 

 
 
 6.  Peter M. Britz  He married 7. Magdalena Heisler. 
 7.  Magdalena Heisler 
  
Child of Peter Britz and Magdalena Heisler is: 
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 3 i. Loretta Maria Britz, born August 27, 1932 in Regina, Saskatchewan; married Terrence Marvin Wilson 
February 09, 1954 in Delta, British Columbia. 

 
 

Generation No. 4 
 

 8.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 16. John Andrew Wilson and 17. Louise Su-qvam-u-set.  He married 9. 

Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 9.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 18. Qiyexul'ton and 19. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
 4 viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia. 
  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 

Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 10.  William Henry White, born in North Vancouver, British Columbia.  He married 11. Alice Perkins. 
 11.  Alice Perkins, born in North Vancouver, British Columbia. 
  
Child of William White and Alice Perkins is: 
 5 i. Elizabeth Violet White, born January 23, 1910 in North Vancouver, British Columbia; died October 05, 

2004; married Franklin Wilson October 01, 1927 in New Westminster, British Columbia. 
 
 

Generation No. 5 
 

 16.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 32. Culaxtun (Jim Wilson).  He married 17. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 17.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 



 100

 8 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 

 
 
 18.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 36. Xvunuthuthut Musqueam.  He 
married 19. Sarah Puliqviye. 
 19.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 9 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 6 
 

 32.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 64. Si'nusuctun and 65. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 16 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 36.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 18 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 7 
 

 64.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 65. Unknown. 
 65.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 32 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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Ancestors of Lindsey Jay Wilson 
 
 

Generation No. 1 
 

 1.  Lindsey Jay Wilson, born April 06, 1956 in Vancouver, British Colmbia.  He was the son of 2. Olav 

Husvik and 3. Rosemary Norma Wilson.  He married (1) Rhonda Berg. 
 

Generation No. 2 
 

 2.  Olav Husvik, born April 30, 1936; died January 11, 2006.  He was the son of 4. Jens Husvik and 5. Ester 

Wilhemina Johannsen.  He married 3. Rosemary Norma Wilson. 
 3.  Rosemary Norma Wilson, born June 13, 1938; died 1994.  She was the daughter of 6. Andrew John 

Wilson and 7. Rose Keziah Cook. 
  
Children of Olav Husvik and Rosemary Wilson are: 
 1 i. Lindsey Jay Wilson, born April 06, 1956 in Vancouver, British Colmbia; married Rhonda Berg. 
  ii. Angela Gay Husvik, born October 17, 1957; met Michael Simon Baird; born November 26, 1963. 
  iii. Vaughn Eric Husvik, born February 14, 1959. 
  iv. Penny Dee Husvik, born September 13, 1961 in New Westminster, British Columbia; married (1) John 

Calver Buss September 13, 1989 in Delta, British Columbia; born in Port Alberni, British Columbia; married 
(2) Terry Baird 2005 in Tsawwassen, British Columbia. 

 
 

Generation No. 3 
 

 4.  Jens Husvik  He married 5. Ester Wilhemina Johannsen. 
 5.  Ester Wilhemina Johannsen 
  
Child of Jens Husvik and Ester Johannsen is: 
 2 i. Olav Husvik, born April 30, 1936; died January 11, 2006; married Rosemary Norma Wilson. 
 
 
 6.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 12. Henry Clayton Wilson and 13. Mary Cootes.  He married 7. Rose Keziah Cook 
December 17, 1923. 
 7.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 14. John Cook and 15. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

  iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia; born June 30, 1938 in New Westminster, British Columbia. 

  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

  v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; born February 
03, 1938; married (2) Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
 3 vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik. 
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  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 
married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 

Generation No. 4 
 

 12.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in 
Hwlitsum, British Columbia.  He was the son of 24. John Andrew Wilson and 25. Louise Su-qvam-u-set.  He 
married 13. Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 13.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 26. Qiyexul'ton and 27. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 6 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 14.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He 
was the son of 28. Nicholas Cook and 29. Catherine Canute.  He married 15. Mary Brousseau. 
 15.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  
She was the daughter of 30. Basile Brousseau Jr. and 31. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 7 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 5 
 

 24.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 48. Culaxtun (Jim Wilson).  He married 25. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 25.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
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Child of John Wilson and Louise Su-qvam-u-set is: 
 12 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 26.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 52. Xvunuthuthut Musqueam.  He 
married 27. Sarah Puliqviye. 
 27.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 13 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 28.  Nicholas Cook  He married 29. Catherine Canute. 
 29.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
 14 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 

Mary Brousseau. 
 
 
 30.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 60. Basil Brousseau.  He 
married 31. Sarah Tuliqvive. 
 31.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 62. Kayeqvevltxy and 63. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 15 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 6 
 

 48.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 96. Si'nusuctun and 97. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 24 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 52.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 26 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 60.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 30 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
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 62.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 63. 

Csimte'na.t. 
 63.  Csimte'na.t  She was the daughter of 126. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 31 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 
 

Generation No. 7 
 

 96.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 97. Unknown. 
 97.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 48 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
 
 
 126.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 63 i. Csimte'na.t, married Kayeqvevltxy. 
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Ancestors of Jerris Jerome Wilson 
 
 

Generation No. 1 
 

 1.  Jerris Jerome Wilson, born April 30, 1955 in Vancouver, British Columbia.  He was the son of 2. Jerome 

Ivan Clay Wilson and 3. Mary Basil Tsoukalas.  He married (1) Rebecca Cynthia Murphy.  She was born 
February 04, 1956 in British Columbia. 
 

Generation No. 2 
 

 2.  Jerome Ivan Clay Wilson, born July 26, 1934 in Port Essington, British Columbia.  He was the son of 4. 

Ivor Matthew Wilson and 5. Violet Angel Morrison.  He married 3. Mary Basil Tsoukalas March 25, 1952 in 
Vancouver, British Columbia. 
 3.  Mary Basil Tsoukalas, born February 04, 1932 in Vancouver, British Columbia.  She was the daughter of 6. 

Basilios Tsoukalas and 7. Elizabeth Constantine Diamantou. 
  
Children of Jerome Wilson and Mary Tsoukalas are: 
  i. Michelle Wilson, born January 31, 1952 in Vancouver, British Columbia; married Kenneth Ray Dubberke; 

born June 18, 1945 in Eldora, Iowa, U.S.A.. 
 1 ii. Jerris Jerome Wilson, born April 30, 1955 in Vancouver, British Columbia; married Rebecca Cynthia 

Murphy. 
  iii. Jody W Wilson, born February 05, 1958 in Vancouver, British Columbia; married Lisa Ann Dandridge; born 

April 03, 1964 in Delta, British Columbia. 
  iv. Tucker Wilson, born September 01, 1961 in Vancouver, British Columbia; married Ken Dinnes; born 

August 24, 1954. 
  v. Jerome Jay Wilson, born January 23, 1963 in Vancouver, British Columbia. 
  vi. Pamela Ragan Wilson, born September 13, 1964 in Vancouver, British Columbia; married Tom Bremer. 
 
 

Generation No. 3 
 

 4.  Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia.  He was the son of 8. Henry Clayton Wilson and 9. Mary Cootes.  He married 5. 

Violet Angel Morrison October 25, 1939 in Vancouver, British Columbia. 
 5.  Violet Angel Morrison, born October 11, 1908 in Fort Langley, British Columbia. 
  
Child of Ivor Wilson and Violet Morrison is: 
 2 i. Jerome Ivan Clay Wilson, born July 26, 1934 in Port Essington, British Columbia; met (1) Nancy Stone; 

married (2) Mary Basil Tsoukalas March 25, 1952 in Vancouver, British Columbia. 
 
 
 6.  Basilios Tsoukalas  He married 7. Elizabeth Constantine Diamantou. 
 7.  Elizabeth Constantine Diamantou 
  
Child of Basilios Tsoukalas and Elizabeth Diamantou is: 
 3 i. Mary Basil Tsoukalas, born February 04, 1932 in Vancouver, British Columbia; married Jerome Ivan Clay 

Wilson March 25, 1952 in Vancouver, British Columbia. 
 
 

Generation No. 4 
 

 8.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 16. John Andrew Wilson and 17. Louise Su-qvam-u-set.  He married 9. 

Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
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 9.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 18. Qiyexul'ton and 19. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

 4 x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 

Generation No. 5 
 

 16.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 32. Culaxtun (Jim Wilson).  He married 17. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 17.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 8 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 18.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 36. Xvunuthuthut Musqueam.  He 
married 19. Sarah Puliqviye. 
 19.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 9 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 6 
 

 32.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 64. Si'nusuctun and 65. Unknown. 
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Child of Culaxtun (Jim Wilson) is: 
 16 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 36.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 18 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 7 
 

 64.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 65. Unknown. 
 65.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 32 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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Ancestors of Jody W Wilson 
 
 

Generation No. 1 
 

 1.  Jody W Wilson, born February 05, 1958 in Vancouver, British Columbia.  He was the son of 2. Jerome 

Ivan Clay Wilson and 3. Mary Basil Tsoukalas.  He married (1) Lisa Ann Dandridge.  She was born April 03, 
1964 in Delta, British Columbia. 
 

Generation No. 2 
 

 2.  Jerome Ivan Clay Wilson, born July 26, 1934 in Port Essington, British Columbia.  He was the son of 4. 

Ivor Matthew Wilson and 5. Violet Angel Morrison.  He married 3. Mary Basil Tsoukalas March 25, 1952 in 
Vancouver, British Columbia. 
 3.  Mary Basil Tsoukalas, born February 04, 1932 in Vancouver, British Columbia.  She was the daughter of 6. 

Basilios Tsoukalas and 7. Elizabeth Constantine Diamantou. 
  
Children of Jerome Wilson and Mary Tsoukalas are: 
  i. Michelle Wilson, born January 31, 1952 in Vancouver, British Columbia; married Kenneth Ray Dubberke; 

born June 18, 1945 in Eldora, Iowa, U.S.A.. 
  ii. Jerris Jerome Wilson, born April 30, 1955 in Vancouver, British Columbia; married Rebecca Cynthia 

Murphy; born February 04, 1956 in British Columbia. 
 1 iii. Jody W Wilson, born February 05, 1958 in Vancouver, British Columbia; married Lisa Ann Dandridge. 
  iv. Tucker Wilson, born September 01, 1961 in Vancouver, British Columbia; married Ken Dinnes; born 

August 24, 1954. 
  v. Jerome Jay Wilson, born January 23, 1963 in Vancouver, British Columbia. 
  vi. Pamela Ragan Wilson, born September 13, 1964 in Vancouver, British Columbia; married Tom Bremer. 
 
 

Generation No. 3 
 

 4.  Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia.  He was the son of 8. Henry Clayton Wilson and 9. Mary Cootes.  He married 5. 

Violet Angel Morrison October 25, 1939 in Vancouver, British Columbia. 
 5.  Violet Angel Morrison, born October 11, 1908 in Fort Langley, British Columbia. 
  
Child of Ivor Wilson and Violet Morrison is: 
 2 i. Jerome Ivan Clay Wilson, born July 26, 1934 in Port Essington, British Columbia; met (1) Nancy Stone; 

married (2) Mary Basil Tsoukalas March 25, 1952 in Vancouver, British Columbia. 
 
 
 6.  Basilios Tsoukalas  He married 7. Elizabeth Constantine Diamantou. 
 7.  Elizabeth Constantine Diamantou 
  
Child of Basilios Tsoukalas and Elizabeth Diamantou is: 
 3 i. Mary Basil Tsoukalas, born February 04, 1932 in Vancouver, British Columbia; married Jerome Ivan Clay 

Wilson March 25, 1952 in Vancouver, British Columbia. 
 
 

Generation No. 4 
 

 8.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 16. John Andrew Wilson and 17. Louise Su-qvam-u-set.  He married 9. 

Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
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 9.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 18. Qiyexul'ton and 19. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

  v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923; born January 26, 1906 in Galiano, British 
Columbia; died October 07, 1977 in Ladner, British Columbia. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

 4 x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 

Generation No. 5 
 

 16.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 32. Culaxtun (Jim Wilson).  He married 17. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 17.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 8 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 18.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 36. Xvunuthuthut Musqueam.  He 
married 19. Sarah Puliqviye. 
 19.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 9 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 

Generation No. 6 
 

 32.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 64. Si'nusuctun and 65. Unknown. 
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Child of Culaxtun (Jim Wilson) is: 
 16 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 36.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 18 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 

Generation No. 7 
 

 64.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 65. Unknown. 
 65.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 32 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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Ancestors of Marvin Craig Wilson 
 
 

Generation No. 1 
 

 1.  Marvin Craig Wilson, born June 27, 1962.  He was the son of 2. Fredrick Levi Wilson and 3. Gladys 

Jeanne Lorraine Clifton. 
 

Generation No. 2 
 

 2.  Fredrick Levi Wilson, born February 12, 1931.  He was the son of 4. Andrew John Wilson and 5. Rose 

Keziah Cook.  He married 3. Gladys Jeanne Lorraine Clifton. 
 3.  Gladys Jeanne Lorraine Clifton, born February 03, 1938. 
  
Children of Fredrick Wilson and Gladys Clifton are: 
  i. Fredrick George Wilson, born September 22, 1959; married (1) Joy Christine Rogers; born December 26, 

1962; married (2) Debbie Hrycenko; married (3) Danielle McGrath; born July 04, 1975. 
  ii. April Lavonne Wilson, born April 20, 1960; married James Donald Kent; born June 25, 1959. 
 1 iii. Marvin Craig Wilson, born June 27, 1962. 
 
 

Generation No. 3 
 

 4.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 8. Henry Clayton Wilson and 9. Mary Cootes.  He married 5. Rose Keziah Cook 
December 17, 1923. 
 5.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 10. John Cook and 11. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

  iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia; born June 30, 1938 in New Westminster, British Columbia. 

  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

 2 v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; married (2) 
Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 

Generation No. 4 

 
 



 116

 8.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 16. John Andrew Wilson and 17. Louise Su-qvam-u-set.  He married 9. 

Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 9.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 18. Qiyexul'ton and 19. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 4 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 10.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He 
was the son of 20. Nicholas Cook and 21. Catherine Canute.  He married 11. Mary Brousseau. 
 11.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  
She was the daughter of 22. Basile Brousseau Jr. and 23. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 5 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 5 
 

 16.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 32. Culaxtun (Jim Wilson).  He married 17. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 17.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 8 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
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 18.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 36. Xvunuthuthut Musqueam.  He 
married 19. Sarah Puliqviye. 
 19.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 9 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 20.  Nicholas Cook  He married 21. Catherine Canute. 
 21.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
 10 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 

Mary Brousseau. 
 
 
 22.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 44. Basil Brousseau.  He 
married 23. Sarah Tuliqvive. 
 23.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 46. Kayeqvevltxy and 47. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 11 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 6 
 

 32.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 64. Si'nusuctun and 65. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 16 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 36.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 18 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 44.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 22 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
 
 
 46.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 47. 

Csimte'na.t. 
 47.  Csimte'na.t  She was the daughter of 94. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 23 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
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Generation No. 7 

 
 64.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 65. Unknown. 
 65.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 32 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
 
 
 94.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 47 i. Csimte'na.t, married Kayeqvevltxy. 
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Ancestors of Roxanna Zoe Harris 
 
 

Generation No. 1 
 

 1.  Roxanna Zoe Harris, born September 28, 1949 in Vancouver, British Columbia.  She was the daughter of 
2. Albert Stanley Harris and 3. Pauline Winnifred Wilson.  She married (1) Michael Joseph McCrystal 
February 19, 1977 in Ladner, British Columbia.  He was born September 13, 1949 in Bedford, England.  He was the 
son of Michael Joseph McCrystal and Patricia Kavanaugh. 
 

Generation No. 2 
 

 2.  Albert Stanley Harris, born December 13, 1923 in Salt Spring Island, British Columbia.  He was the son of 
4. Albert Stanley Harris and 5. Mary Ann Lumley.  He married 3. Pauline Winnifred Wilson September 27, 
1947 in Prince Rupert, British Columbia. 
 3.  Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia.  She 
was the daughter of 6. Andrew John Wilson and 7. Rose Keziah Cook. 
  
Children of Albert Harris and Pauline Wilson are: 
 1 i. Roxanna Zoe Harris, born September 28, 1949 in Vancouver, British Columbia; married Michael Joseph 

McCrystal February 19, 1977 in Ladner, British Columbia. 
  ii. Leslie Laurel Harris, born April 01, 1952 in Vancouver, British Colmbia; married John Leonard Dart June 

23, 1973 in Ladner, British Columbia; born November 26, 1951 in Quebec. 
  iii. Corinne Luana Harris, born September 12, 1959 in Vancouver, British Colmbia; married Brent Alastair 

MacPherson May 07, 1983 in Ladner, British Columbia; born October 28, 1955 in Vancouver, British 
Colmbia. 

  iv. Tanya Leigh Harris, born April 12, 1967 in Vancouver, British Colmbia; married Scott Paul Bowing August 
20 in Ladner, British Columbia; born March 16, 1967. 

 
 

Generation No. 3 
 

 4.  Albert Stanley Harris, born in Portland Island, British Columbia.  He was the son of 8. James Harris and 
9. Matilda Naukana.  He married 5. Mary Ann Lumley. 
 5.  Mary Ann Lumley, born September 14, 1903 in Saltspring, British Columbia.  She was the daughter of 10. 
William Lumley and 11. Mary. 
  
Child of Albert Harris and Mary Lumley is: 
 2 i. Albert Stanley Harris, born December 13, 1923 in Salt Spring Island, British Columbia; married Pauline 

Winnifred Wilson September 27, 1947 in Prince Rupert, British Columbia. 
 
 
 6.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 12. Henry Clayton Wilson and 13. Mary Cootes.  He married 7. Rose Keziah Cook 
December 17, 1923. 
 7.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 14. John Cook and 15. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
 3 i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia. 
  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 

married Lil Matilpi. 
  iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 

British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia; born June 30, 1938 in New Westminster, British Columbia. 
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  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

  v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; born February 
03, 1938; married (2) Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 

Generation No. 4 
 

 8.  James Harris, born 1871 in British Columbia.  He was the son of 16. James Harris and 17. Ann Yuck.  He 
married 9. Matilda Naukana. 
 9.  Matilda Naukana, born 1867 in British Columbia.  She was the daughter of 18. William Naukana and 19. 

Unkown Indian Woman. 
  
Child of James Harris and Matilda Naukana is: 
 4 i. Albert Stanley Harris, born in Portland Island, British Columbia; married Mary Ann Lumley. 
 
 
 10.  William Lumley  He married 11. Mary. 
 11.  Mary, born June 16, 1864 in San Juan Islands, British Columbia; died June 16, 1961 in Victoria, British 
Columbia.  She was the daughter of 22. William (Tahouney) Nuana and 23. Mary. 
  
Child of William Lumley and Mary is: 
 5 i. Mary Ann Lumley, born September 14, 1903 in Saltspring, British Columbia; married (1) Albert Stanley 

Harris; married (2) Walter Wilson. 
 
 
 12.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in 
Hwlitsum, British Columbia.  He was the son of 24. John Andrew Wilson and 25. Louise Su-qvam-u-set.  He 
married 13. Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 13.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 26. Qiyexul'ton and 27. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 6 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 
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  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 14.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He 
was the son of 28. Nicholas Cook and 29. Catherine Canute.  He married 15. Mary Brousseau. 
 15.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  
She was the daughter of 30. Basile Brousseau Jr. and 31. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 7 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 5 
 

 16.  James Harris, born 1828 in England.  He married 17. Ann Yuck. 
 17.  Ann Yuck, born 1857 in British Columbia.  She was the daughter of 34. James Yuck and 35. Mary. 
  
Children of James Harris and Ann Yuck are: 
 8 i. James Harris, born 1871 in British Columbia; married Matilda Naukana. 
  ii. Carrles Harris, born 1877. 
 
 
 18.  William Naukana, died 1909.  He married 19. Unkown Indian Woman. 
 19.  Unkown Indian Woman, born in British Columbia. 
  
Child of William Naukana and Unkown Woman is: 
 9 i. Matilda Naukana, born 1867 in British Columbia; married James Harris. 
 
 
 22.  William (Tahouney) Nuana, born in Hawaii.  He married 23. Mary. 
 23.  Mary, born in Tsawassen, British Columbia. 
  
Child of William Nuana and Mary is: 
 11 i. Mary, born June 16, 1864 in San Juan Islands, British Columbia; died June 16, 1961 in Victoria, British 

Columbia; married William Lumley. 
 
 
 24.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 48. Culaxtun (Jim Wilson).  He married 25. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 25.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 12 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 26.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 52. Xvunuthuthut Musqueam.  He 
married 27. Sarah Puliqviye. 
 



 123

 27.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 13 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 28.  Nicholas Cook  He married 29. Catherine Canute. 
 29.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
 14 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 

Mary Brousseau. 
 
 
 30.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 60. Basil Brousseau.  He 
married 31. Sarah Tuliqvive. 
 31.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 62. Kayeqvevltxy and 63. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 15 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 6 
 

 34.  James Yuck, born 1831 in British Columbia.  He married 35. Mary. 
 35.  Mary, born 1837 in British Columbia. 
  
Child of James Yuck and Mary is: 
 17 i. Ann Yuck, born 1857 in British Columbia; married James Harris. 
 
 
 48.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 96. Si'nusuctun and 97. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 24 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 52.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 26 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 60.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 30 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
 
 
 62.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 63. 

Csimte'na.t. 
 63.  Csimte'na.t  She was the daughter of 126. Csimle'nuxv. 
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Child of Kayeqvevltxy and Csimte'na.t is: 
 31 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 
 

Generation No. 7 
 

 96.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 97. Unknown. 
 97.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 48 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
 
 
 126.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 63 i. Csimte'na.t, married Kayeqvevltxy. 
 



 125

Tab 16 
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Ancestors of Janice Kasey Patricia Wilson 
 
 

Generation No. 1 
 

 1.  Janice Kasey Patricia Wilson, born October 09, 1958 in Vancouver, British Columbia.  She was the 
daughter of 2. Patrick Harold Wilson and 3. Mary Isabelle Head.  She met (2) Larry Marlon McCormick.  He 
was born in Vancouver, British Columbia.  She met (3) Shane Robert Blackwood.  He was born in Vancouver, 
British Columbia. 
 

Generation No. 2 
 

 2.  Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia.  He was the son of 4. Andrew John Wilson and 5. Rose Keziah Cook.  He married 3. 

Mary Isabelle Head September 28, 1957 in Victoria, British Columbia. 
 3.  Mary Isabelle Head, born August 30, 1939 in Ganges, British Columbia.  She was the daughter of 6. Tom 

John Head and 7. Georgina Birdie Georgeson. 
  
Children of Patrick Wilson and Mary Head are: 
 1 i. Janice Kasey Patricia Wilson, born October 09, 1958 in Vancouver, British Columbia; met (2) Larry Marlon 

McCormick; met (3) Shane Robert Blackwood. 
  ii. Eva Marie Rose Wilson, born January 26, 1960 in Ganges, British Columbia; married Frank Daniel Basarab; 

born October 08, 1958. 
  iii. Rodrick Charles Wilson, born September 19, 1961 in Vancouver, British Columbia; died August 13, 2002 in 

Delta, British Columbia; married Joanne Doneda Mackay; born July 06, 1966. 
  iv. Gina Lynn Wilson, born May 06, 1963 in Saltspring, British Columbia; married (1) John Wayne Silvey; 

born December 01, 1961 in Ladysmith, British Columbia; married (2) John William Georgeson; born 
January 24, 1960 in British Columbia. 

  v. Robert Harold Wilson, born July 11, 1964 in Vancouver, British Columbia; married Sharlene Ann Sampare 
March 03, 1990; born July 13, 1965. 

  vi. Ronald William Wilson, born January 01, 1968 in Ganges, British Columbia. 
  vii. Richard Tom John Wilson, born February 03, 1975 in Ganges, British Columbia; met Keltie Miles; born 

December 15 in Newfoundland. 
 
 

Generation No. 3 
 

 4.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 8. Henry Clayton Wilson and 9. Mary Cootes.  He married 5. Rose Keziah Cook 
December 17, 1923. 
 5.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 10. John Cook and 11. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

  iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia; born June 30, 1938 in New Westminster, British Columbia. 

 2 iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia 

. 
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  v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; born February 
03, 1938; married (2) Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 
 6.  Tom John Head, born in England.  He was the son of 12. Albert Head.  He married 7. Georgina Birdie 

Georgeson. 
 7.  Georgina Birdie Georgeson, born May 07, 1913 in Mayne Island, British Columbia.  She was the daughter 
of 14. Hawthorne and 15. Ellen Georgeson. 
  
Child of Tom Head and Georgina Georgeson is: 
 3 i. Mary Isabelle Head, born August 30, 1939 in Ganges, British Columbia; married Patrick Harold Wilson 

September 28, 1957 in Victoria, British Columbia. 
 
 

Generation No. 4 
 

 8.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 16. John Andrew Wilson and 17. Louise Su-qvam-u-set.  He married 9. 

Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 9.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 18. Qiyexul'ton and 19. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 4 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 10.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He 
was the son of 20. Nicholas Cook and 21. Catherine Canute.  He married 11. Mary Brousseau. 
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 11.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  
She was the daughter of 22. Basile Brousseau Jr. and 23. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 5 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 
 12.  Albert Head 
  
Child of Albert Head is: 
 6 i. Tom John Head, born in England; married Georgina Birdie Georgeson. 
 
 
 14.  Hawthorne  He married 15. Ellen Georgeson. 
 15.  Ellen Georgeson 
  
Child of Hawthorne and Ellen Georgeson is: 
 7 i. Georgina Birdie Georgeson, born May 07, 1913 in Mayne Island, British Columbia; married Tom John 

Head. 
 
 

Generation No. 5 
 

 16.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 32. Culaxtun (Jim Wilson).  He married 17. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 17.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 8 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 18.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 36. Xvunuthuthut Musqueam.  He 
married 19. Sarah Puliqviye. 
 19.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 9 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 20.  Nicholas Cook  He married 21. Catherine Canute. 
 21.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
 10 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 

Mary Brousseau. 
 
 
 22.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 44. Basil Brousseau.  He 
married 23. Sarah Tuliqvive. 
 23.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 46. Kayeqvevltxy and 47. Csimte'na.t. 
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Child of Basile Jr. and Sarah Tuliqvive is: 
 11 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 6 
 

 32.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 64. Si'nusuctun and 65. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 16 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 36.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 18 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 44.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 22 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
 
 
 46.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 47. 

Csimte'na.t. 
 47.  Csimte'na.t  She was the daughter of 94. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 23 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 
 

Generation No. 7 
 

 64.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 65. Unknown. 
 65.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 32 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
 
 
 94.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 47 i. Csimte'na.t, married Kayeqvevltxy. 
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Tab 17 
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Ancestors of Lloyd Andrew Wilson 
 
 

Generation No. 1 
 

 1.  Lloyd Andrew Wilson, born July 13, 1962.  He was the son of 2. Lloyd Franklin Wilson and 3. Carolynn 

Yvonne Kennedy. 
 

Generation No. 2 
 

 2.  Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia.  He was the son of 4. Andrew John Wilson and 5. Rose Keziah Cook.  He married 3. Carolynn 

Yvonne Kennedy January 08, 1960 in New Westminster, British Columbia. 
 3.  Carolynn Yvonne Kennedy, born June 30, 1938 in New Westminster, British Columbia.  She was the 
daughter of 6. William Howard George Kennedy and 7. Jennie Adelaide Yvonne Ross. 
  
Children of Lloyd Wilson and Carolynn Kennedy are: 
 1 i. Lloyd Andrew Wilson, born July 13, 1962. 
  ii. Patricia Lynn Wilson, born December 12, 1963; died August 03, 1980. 
  iii. Rosilee Edith Wilson, born November 22, 1965. 
 
 

Generation No. 3 
 

 4.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 8. Henry Clayton Wilson and 9. Mary Cootes.  He married 5. Rose Keziah Cook 
December 17, 1923. 
 5.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 10. John Cook and 11. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

 2 iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia. 

  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

  v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; born February 
03, 1938; married (2) Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 
 6.  William Howard George Kennedy, born in Saskatchewan, Canada.  He married 7. Jennie Adelaide 

Yvonne Ross. 
 7.  Jennie Adelaide Yvonne Ross, born in New Westminster, British Columbia. 
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Child of William Kennedy and Jennie Ross is: 
 3 i. Carolynn Yvonne Kennedy, born June 30, 1938 in New Westminster, British Columbia; married Lloyd 

Franklin Wilson January 08, 1960 in New Westminster, British Columbia. 
 
 

Generation No. 4 
 

 8.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 16. John Andrew Wilson and 17. Louise Su-qvam-u-set.  He married 9. 

Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 9.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 18. Qiyexul'ton and 19. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 4 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 10.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He 
was the son of 20. Nicholas Cook and 21. Catherine Canute.  He married 11. Mary Brousseau. 
 11.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  
She was the daughter of 22. Basile Brousseau Jr. and 23. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 5 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 5 
 

 16.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 32. Culaxtun (Jim Wilson).  He married 17. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 17.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
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Child of John Wilson and Louise Su-qvam-u-set is: 
 8 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 18.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 36. Xvunuthuthut Musqueam.  He 
married 19. Sarah Puliqviye. 
 19.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 9 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 20.  Nicholas Cook  He married 21. Catherine Canute. 
 21.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
 10 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 

Mary Brousseau. 
 
 
 22.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 44. Basil Brousseau.  He 
married 23. Sarah Tuliqvive. 
 23.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 46. Kayeqvevltxy and 47. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 11 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 6 
 

 32.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 64. Si'nusuctun and 65. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 16 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 36.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 18 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 44.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 22 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
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 46.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 47. 

Csimte'na.t. 
 47.  Csimte'na.t  She was the daughter of 94. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 23 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 
 

Generation No. 7 
 

 64.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 65. Unknown. 
 65.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 32 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
 
 
 94.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 47 i. Csimte'na.t, married Kayeqvevltxy. 
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Tab 18: Hwlitsum Traditional Land Use Maps 1 to 21 
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Hwlitsum Traditional Use Area Map 11:  Ling Cod, Rock Cod, Tommy Cod.
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Hwlitsum Traditional Use Area Map 12:  Flounder, Red Snapper, and Sole.
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Hwlitsum Traditional Use Area Map 13:  Crab.
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Hwlitsum Traditional Use Area Map 14:  Prawn and Shrimp.
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Hwlitsum Traditional Use Area Map 12:  Flounder, Red Snapper, and Sole.Hwlitsum Traditional Use Area Map 15:  Clams, Cockles, Mussels, Oysters, and Abalone.

* Clams include Littlenecks, Butter, and Manila Clams
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Hwlitsum Traditional Use Area Map 16:  Red and Green Sea Urchin.
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Hwlitsum Traditional Use Area Map 17:  Kelp, Seaweed, Rockweed, and Sea Cucumber.
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Hwlitsum Traditional Use Area Map 18:  Octopus and Squid.
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Hwlitsum Traditional Use Area Map 19:  Hunting Areas.
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Hwlitsum Traditional Use Area Map 20:  Gathering Areas (Terrestrial).
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Hwlitsum Traditional Use Area Map 21:  The strategic importance of the location of Canoe Pass for access to the passes of the Gulf Islands and for upriver access of the Fraser River and associated watersheds.
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Ancestors of Lloyd Franklin Wilson 
 
 

Generation No. 1 
 

 1.  Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia.  He was the son of 2. Andrew John Wilson and 3. Rose Keziah Cook.  He married (1) 

Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British Columbia.  She was born June 30, 1938 
in New Westminster, British Columbia.  She was the daughter of William Howard George Kennedy and Jennie 
Adelaide Yvonne Ross. 
 

Generation No. 2 
 

 2.  Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia.  He was the son of 4. Henry Clayton Wilson and 5. Mary Cootes.  He married 3. Rose Keziah Cook 
December 17, 1923. 
 3.  Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 
British Columbia.  She was the daughter of 6. John Cook and 7. Mary Brousseau. 
  
Children of Andrew Wilson and Rose Cook are: 
  i. Pauline Winnifred Wilson, born September 05, 1924; died June 15, 2000 in Ladner, British Columbia; 

married Albert Stanley Harris September 27, 1947 in Prince Rupert, British Columbia; born December 13, 
1923 in Salt Spring Island, British Columbia. 

  ii. Andrew John Wilson, born December 16, 1925; died May 30, 1976 in Vancouver, British Columbia; 
married Lil Matilpi. 

 1 iii. Lloyd Franklin Wilson, born January 25, 1927 in Delta, British Columbia; died April 02, 2002 in Ladner, 
British Columbia; married Carolynn Yvonne Kennedy January 08, 1960 in New Westminster, British 
Columbia. 

  iv. Patrick Harold Wilson, born October 31, 1928 in Ladner, British Columbia; died March 02, 1982 in 
Victoria, British Columbia; married Mary Isabelle Head September 28, 1957 in Victoria, British Columbia; 
born August 30, 1939 in Ganges, British Columbia. 

  v. Fredrick Levi Wilson, born February 12, 1931; married (1) Gladys Jeanne Lorraine Clifton; born February 
03, 1938; married (2) Rosemary Trehearne 1998 in Ladner, British Columbia. 

  vi. Robert Wilson, born August 1935; died August 1935. 
  vii. Rosemary Norma Wilson, born June 13, 1938; died 1994; married Olav Husvik; born April 30, 1936; died 

January 11, 2006. 
  viii. Raymond Clayton Wilson, born September 10, 1948 in Delta, British Columbia; met (1) Vivian Bomberry; 

married (2) Bette-Ann Forsyth May 20, 1983 in Delta, British Columbia; born August 19, 1954 in Holberg, 
British Columbia. 

 
 

Generation No. 3 
 

 4.  Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 
British Columbia.  He was the son of 8. John Andrew Wilson and 9. Louise Su-qvam-u-set.  He married 5. Mary 

Cootes September 15, 1892 in Coquitlam, British Columbia. 
 5.  Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 
Columbia.  She was the daughter of 10. Qiyexul'ton and 11. Sarah Puliqviye. 
  
Children of Henry Wilson and Mary Cootes are: 
  i. Maryann Olga Wilson, born August 07, 1889 in Coquitlam Reserve; died 1949 in Delta, British Columbia; 

married (1) Henry Martin; met (2) George Petrunia. 
  ii. Patrick Wilson 
  iii. Michael Wilson, born October 29, 1893 in Coquitlum, British Columbia; died 1964 in Vancouver, British 

Columbia; married Emma Sparrow December 15, 1913 in Coquitlam Reserve; born July 25, 1894 in 
Richmond, British Colmbia; died May 19, 1971 in Delta, British Columbia. 



 139

  iv. Lawrence Henry Wilson, born December 20, 1896 in Port Guichon, British Columbia; married Violet 
Elizabeth Williams October 17, 1914 in Port Guichon, British Columbia; born March 09, 1896 in Steveston, 
British Columbia. 

 2 v. Andrew John Wilson, born January 08, 1899 in Coquitlam Reserve; died April 29, 1975 in Ladner, British 
Columbia; married Rose Keziah Cook December 17, 1923. 

  vi. Henry Alf Wilson, born September 06, 1901; died 1960; married Alberta Spillsbury. 
  vii. Amelia Wilson, born December 01, 1903; died 1993; married Joe Silvey; born 1897; died 1983. 
  viii. Franklin Wilson, born December 19, 1905 in Coquitlam Reserve; died February 04, 1989 in Delta, British 

Columbia; married Elizabeth Violet White October 01, 1927 in New Westminster, British Columbia; born 
January 23, 1910 in North Vancouver, British Columbia; died October 05, 2004. 

  ix. Mabel Jane Wilson, born September 09, 1908 in Ladner, British Columbia; died October 08, 1987 in 
Richmond, British Colmbia; married Alfred Verner Douglas September 11, 1933; born September 26, 1907 
in Fulford Harbour, British Columbia; died 1972. 

  x. Ivor Matthew Wilson, born September 28, 1910 in Coquitlam Reserve; died February 28, 1975 in 
Vancouver, British Columbia; married Violet Angel Morrison October 25, 1939 in Vancouver, British 
Columbia; born October 11, 1908 in Fort Langley, British Columbia. 

  xi. Lillian Mae (Girlie) Wilson, born October 06, 1913 in Ladner, British Columbia; died in Chemainus, British 
Columbia; married Anders Valentine Strom; born September 18, 1903 in Ljusdal, Sweden; died November 
15, 1959 in Chemainus, British Columbia. 

 
 
 6.  John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia.  He was 
the son of 12. Nicholas Cook and 13. Catherine Canute.  He married 7. Mary Brousseau. 
 7.  Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia.  She 
was the daughter of 14. Basile Brousseau Jr. and 15. Sarah Tuliqvive. 
  
Child of John Cook and Mary Brousseau is: 
 3 i. Rose Keziah Cook, born January 26, 1906 in Galiano, British Columbia; died October 07, 1977 in Ladner, 

British Columbia; married Andrew John Wilson December 17, 1923. 
 
 

Generation No. 4 
 

 8.  John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, 
Washington.  He was the son of 16. Culaxtun (Jim Wilson).  He married 9. Louise Su-qvam-u-set in Penelakut, 
British Columbia. 
 9.  Louise Su-qvam-u-set, born Unknown in Penelakut, British Columbia; died Unknown in Lamalchi, British 
Columbia. 
  
Child of John Wilson and Louise Su-qvam-u-set is: 
 4 i. Henry Clayton Wilson, born July 24, 1872 in Lamalchi, British Columbia; died July 12, 1939 in Hwlitsum, 

British Columbia; married Mary Cootes September 15, 1892 in Coquitlam, British Columbia. 
 
 
 10.  Qiyexul'ton, born in Musqueam, British Columbia.  He was the son of 20. Xvunuthuthut Musqueam.  He 
married 11. Sarah Puliqviye. 
 11.  Sarah Puliqviye, born in Katzie, British Columbia. 
  
Child of Qiyexul'ton and Sarah Puliqviye is: 
 5 i. Mary Cootes, born 1874 in Musqueam, British Columbia; died September 13, 1942 in Hwlitsum, British 

Columbia; married Henry Clayton Wilson September 15, 1892 in Coquitlam, British Columbia. 
 
 
 12.  Nicholas Cook  He married 13. Catherine Canute. 
 13.  Catherine Canute, born in Cowichan, British Columbia. 
  
Child of Nicholas Cook and Catherine Canute is: 
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 6 i. John Cook, born 1868 in Mayne Island, British Columbia; died 1955 in Galiano, British Columbia; married 
Mary Brousseau. 

 
 14.  Basile Brousseau Jr., born in Langley, British Columbia.  He was the son of 28. Basil Brousseau.  He 
married 15. Sarah Tuliqvive. 
 15.  Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia.  She was the 
daughter of 30. Kayeqvevltxy and 31. Csimte'na.t. 
  
Child of Basile Jr. and Sarah Tuliqvive is: 
 7 i. Mary Brousseau, born 1867 in Langley, British Columbia; died 1958 in Chemainus, British Columbia; 

married John Cook. 
 
 

Generation No. 5 
 

 16.  Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, 
British Columbia.  He was the son of 32. Si'nusuctun and 33. Unknown. 
  
Child of Culaxtun (Jim Wilson) is: 
 8 i. John Andrew Wilson, born 1845 in Lamalchi, British Columbia; died June 11, 1930 in Lummi, Washington; 

married (1) Ida Cootes; married (2) Louise Su-qvam-u-set in Penelakut, British Columbia. 
 
 
 20.  Xvunuthuthut Musqueam 
  
Child of Xvunuthuthut Musqueam is: 
 10 i. Qiyexul'ton, born in Musqueam, British Columbia; married Sarah Puliqviye. 
 
 
 28.  Basil Brousseau 
  
Child of Basil Brousseau is: 
 14 i. Basile Brousseau Jr., born in Langley, British Columbia; married Sarah Tuliqvive. 
 
 
 30.  Kayeqvevltxy, born in Katzie, British Columbia; died in Langley, British Columbia.  He married 31. 

Csimte'na.t. 
 31.  Csimte'na.t  She was the daughter of 62. Csimle'nuxv. 
  
Child of Kayeqvevltxy and Csimte'na.t is: 
 15 i. Sarah Tuliqvive, born in Katzie, British Columbia; died in Langley, British Columbia; married Basile 

Brousseau Jr.. 
 
 

Generation No. 6 
 

 32.  Si'nusuctun, born Bef. 1800 in Penelakut, British Columbia; died Unknown in Penelakut, British 
Columbia.  He married 33. Unknown. 
 33.  Unknown 
  
Children of Si'nusuctun and Unknown are: 
 16 i. Culaxtun (Jim Wilson), born 1827 in Lamalchi, British Columbia; died April 14, 1909 in Chemanius, British 

Columbia; married Unknown in Penelakut, British Columbia. 
  ii. Chliraminsit (Charlie Wilson), born 1825; married Lucy. 
  iii. Sulsilum 
  iv. Thulixwiltun (Jacob) 
  v. Shynum 
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 62.  Csimle'nuxv 
  
Child of Csimle'nuxv is: 
 31 i. Csimte'na.t, married Kayeqvevltxy. 
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Tab 21: Traditional Territory of the Hwlitsum  
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Bruce Granville Miller 
 

University of British Columbia 
Department of Anthropology  

6303 N.W. Marine Drive 
Vancouver, B.C.  V6T 1Z1 

bgmiller@interchange.ubc.ca 
604-822-6336 (phone) 

604-822-6161 (fax) 
 

Professor                     2003-present 
Associate Professor    1995-2003 
Assistant Professor     1990-1995 
 
Ph.D. Arizona State University, 1989 
M.A.  Western Washington University, 1982 
A.B.  Brown University, 1973 
 
Areas of Interest: 
 1. Ethnography, ethnohistory of the Northwest Coast, especially indigenous 
                        justice of the Coast Salish of B.C. and Washington.  
 2. Political anthropology, anthropology of law 
 3. Applied anthropology, public policy, mainstream-Aboriginal relations 
 
 
*Visiting Professor, University of Brasilia, Brazil, 2008. 
 
*Co-Program Chair, Society for Applied Anthropology, 2006 (international meetings with c. 
1800 papers). 
 
*2003-05 Dean’s Advisory Committee on Promotion and Tenure. 
 
*Acting Head, Department of Anthropology, two months, 2007 
 
*Committee member, Canadian Federation for the Humanities and Social Sciences, Aid to 
Publications, 2003-present.                
 
*Commissioner, Vancouver Museum (appointed by Vancouver City Council), 2007-2009.  
 
*Member, Vancouver Museum collections committee, 2002-present; Chair, 2007-present 
 
*Editorial Board, BC Studies, 1999-present.              
 
*Editor, Culture, journal of the Canadian Anthropological Society, 1996-98 
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*Member, Executive, CASCA (Canadian Anthropological Society), 1996-98 
 
*1995-96 Chair, Equity Committee (established first department committee and wrote 
guidelines). 
 
*Established UBC graduate ethnographic field school with Prof. Julie Cruikshank in 
collaboration with the Sto:lo Nation. Co-Supervisor of field school for eight seasons. 

 
*Editorial Board, Anthropologica (publication of the Canadian Anthropology Society), 1998-
2000, 2005-present. 
 
*Advisory Committee, Seattle Art Museum exhibit: Song, Story, Speech: Oral Traditions of 
Puget Sound's First People  
 
*Chair, Department of Anthropology Graduate Studies Committee, 2007-2008, 2006-2007, 
1998-2000 
 
*Chair, Department of Anthropology Undergraduate Studies Committee, 1990-1993; 2001-2002 
 
 
Awards 

 
*Fellow, Society for Applied Anthropology, elected 2007. 
 
*Anthropology-Sociology Undergraduate Society Teaching Prize, 2006 
 
*Killam Teaching Prize, University of British Columbia, 1998 
 
*U.S. Jacob Javits Fellow, 1987-89. 
 
*National Graduate Fellow, U.S. Department of Education, 1986-87. 
 
*Phi Kappa Phi Academic Honorary, elected 1985. 
 

 
Publications: 
 
Refereed Books (sole author) 
  
2004 Invisible Indigenes: The Politics of Non-Recognition. Lincoln: University of  

Nebraska Press.  
 
  2001 The Problem of Justice: Tradition and Law in the Coast Salish World. 

Lincoln: University of Nebraska Press.  
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Refereed Edited Books  
 
           
   1992  Anthropology and History in the Courts.  Special Issue, B.C. Studies 95.  
 
   2007  Co- Editors, Jean-Guy Goulet and Bruce Granville Miller,       
         Extraordinary Anthropology: Transformations in the Field, Lincoln: University  
         of Nebraska Press.        
  
   2007 “Be of Good Mind”: Essays on the Coast Salish. Vancouver: University of   
          British Columbia Press.  
 
                  
Refereed Journal Articles 
 
 
      1989  Centrality and Measures of Regional Structure in Aboriginal Western  
                Washington.  Ethnology 28 (3):265-276.  
 
      1989  After the FAP: Tribal Reorganization After Federal Acknowledgment. Journal  
               of Ethnic Studies 17 (2):89-100.  
 
      1990  An Ethnographic View: Positive Consequences  of the War on Poverty.   
                American Indian and Alaska  Native Mental Health: The Journal of the  
                National  Center 4 (2):55-71.  
 
      1991  Review Essay: Handbook of North American  Indians. Volume 7, Indians of  
                the Northwest Coast. B.C. Studies 91-92:173-184.  
 
      1992   Women and Politics: Comparative Evidence from the Northwest Coast.  
                Ethnology 31 (4):67-383.  
 
      1992   Common Sense and Plain Language.  Special Issue, Anthropology and History  
                 in the Courts, B.C. Studies 95:55-65.  
 
      1992  Introduction.  Special Issue, Anthropology and History in the Courts, B.C.  
                Studies 95:3-6.  
  
     1993  The Press, The Boldt Decision, and Indian-White  Relations. American Indian  
                Culture and Research Journal 17 (2):75-97.  
 
      Miller, Bruce G. and Daniel L. Boxberger       
      1994  Creating Chiefdoms: The Puget Sound Case. Ethnohistory. 41 (2): 267-293.  
 
      1994  Is There a Gender Gap in Tribal Elections? American Indian Quarterly.  
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                18 (1):25-44.  
 
      1994  Contemporary Tribal Codes and Gender Issues. American Indian Culture and  
                Research Journal 18 (2):43-74.  
 
      1994  Contemporary Native Women: Role Flexibility and Politics. Anthropologica  
                35 (1):57-72. 
       
      Miller, Bruce G. and Jen Pylypa  
      1995  The Dilemma of Mental Health Paraprofessionals at Home. American Indian  
                and Alaska Native Mental Health: The Journal of the National Center 6  
                (2):13-33. 
 
      1995   Folk Law and Contemporary Coast Salish Tribal Code. American Indian  
                Culture and Research Journal 19 (3):141-164. 
 
      1996-97  The 'Really Real' Border and the Divided Salish Community. BC Studies  
                112: 63-79. 
 
      1997  The Individual, the Collective and Tribal Code. American Indian Culture  
                and Research Journal 21 (1): 107-130. 
 
      Daniel L. Boxberger and Bruce G. Miller 
      1997  Evolution or History: A Response to Tollefson. Ethnohistory 44 (1):135-137. 
 
      1998  The Great Race of 1941: A Coast Salish Public Relations Coup. Pacific  
                Northwest Quarterly 89 (3):127-135. 
 
      1999  Culture as Cultural Defense: A Sacred Site in Court. American Indian    
               Quarterly 22 (1): 83-97. 
 
      2001 The Story of Peter Pan: Or Middle Ground Lost. BC Studies 131: 25-28.  
 
      2003  Law, Justice, and the Lens of Culture. Wicazo Sa Review 18 (2): 132-145. 
       
      2006  Who Are Indigenes? A Comparative Study of Canadian and American  
                 Practices.  American Behavioral Scientist Theme Issue 50 (4): 462-477 

 

      2006  Bringing Culture In: Community Responses to Apology, Reconciliation,  
                 Reparations.  American Indian Culture and Research Journal 30 (4): 1-17.  
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Refereed Book Chapters 
 
 
      1999  Contemporary Tribal Codes and Gender Issues. In Contemporary Native  
               American Cultural Issues, edited by Duane Champagne. AltaMira Press. Pp.  
               103-126. 
 
      1999  Discontinuities in the Statuses of Puget Sound Indian Grandmothers.  In  
                American  Indian Grandmothers: Traditions and Transitions, edited by Marjorie  
                Schweitzer. Norman: University of Oklahoma Press. Pp. 103-124. 
 
       1999  Salishan. In An Encyclopedia of Canada’s Peoples, edited by Paul Magocsi,.     
                Toronto: Multicultural History Society of Ontario. Pp. 88-93. 
 
       1999 J.E. Michael Kew and Bruce G. Miller 
                Locating Aboriginal Governments in the Political Landscape. In Seeking   
                Sustainability in the Lower Fraser Basin: Issues and Choices, edited by Michael  
                Healey. Vancouver: Institute for Resources and the Enivronment/Westwater  
                Research. Pp. 47-63.  
 
        2004  Salish. In Aboriginal Peoples of Canada: A Short Introduction, ed. Paul  

        Magocsi. University of Toronto Press. Pp. 237-250.      
 
        2004  Rereading the Ethnographic Record: The Problem of Justice in the Coast  
                Salish World.  In Coming Ashore: Northwest Coast Ethnology, Traditions and  
                Visions. Marie  Mauze, Michael Harkin, Sergei Kan, eds. Lincoln: University      
                of Nebraska Press. Pp 309-322. 
   

2004  Tribal or Native Law. In A Companion to the Anthropology of American       
        Indians. Blackwell Companion to the Anthropology of American Indians Series.   
        Thomas Biolsi, ed. London: Blackwell. Pp. 95-111.  

 
        2006 Conceptual and Practical Boundaries: Indians/First Nations on the  
                Border of Contagion in the Post- 9-11 Era. In The Borderlands of the American  
                and Canadian Wests: Essays on Regional and Trans-boundary History. Sterling  
                Evans, ed. Pp. 49-66.  
       
         2007 The Politics of Ecstatic Research. In Extraordinary Anthropology:   
                  Transformations in the Field. Jean-Guy Goulet and Bruce Granville Miller, eds,     
                  University of Nebraska Press. Pp. 1-14.  
 
         2007 Jean-Guy Goulet and Bruce Granville Miller 
                  Introduction. In Extraordinary Anthropology: Transformations in the Field.     
                  Jean-Guy Goulet and Bruce Granville Miller, eds, University of Nebraska  
                  Press. Pp. 186-207.  
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         2007 Introduction. In “Be of Good Mind”: Essays on the Coast Salish. Bruce  
                 Granville Miller, ed. University of British Columbia Press. Pp. 1-29.  
     
Invited Review Essays 
 
 
      1993  Unconquered British Columbia. In The Literary Review of Canada 2 (3):18-19. 
 
      1994  Who's Looking After The Fish? In The Literary Review of Canada 3 (7):14-16. 
 
      1995  North Out of Focus. In The Literary Review of Canada 4 (3):22-23. 
 
 
Other Invited Contributions 
 
 
      1994  Swinomish.  In Native America in the Twentieth Century: An Encyclopedia,  
               edited by Mary Davis.  New  York: Garland. Pp. 620-621. 
 
      1994  Snohomish.  In Native America in the Twentieth Century: An Encyclopedia,  
                edited by Mary Davis.  New York: Garland. Pp. 601-602. 
 
      1994  Samish. In Native America in the Twentieth Century: An Encyclopedia, edited  
                by Mary Davis. New York: Garland. Pp. 567-568. 
 
      1994  Upper Skagit. In Native America in the Twentieth Century: An Encyclopedia,  
                edited by Mary Davis. New York: Garland. Pp. 668-669. 
 
      2007 A Brief Consideration of the Politics of Ecstatic Research. Quaderni di Tule IV:   
                Proceedings of the XXVI International Congress of Americanists. Pp. 405-411.  
 
      2007  Response to Nesper, “Negotiating jurisprudence in tribal court and the  
                emergence of a tribal state: the Ojibwe in Wisconsin.” Current Anthropology  
                48 (5): 692-693.  
 
 
Selected Invited Presentations 
 
 
      1991  Pacific Northwest Canadian Studies Conference, Fourth Annual Faculty  
      Workshop, Western Washington University, Bellingham, Washington. Native Issues  
       in B.C. and the Yukon. June 14. 
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      1992  Anthropology Symposium Series, University of Victoria. A Model of Coast  
       Salish Family Network  Cycling and Health Services Delivery. February 28. 
       
      1993  Simon Fraser University, Department of Sociology and Anthropology  
      Colloquium Series. Tribal Councils and Tribal Law: Where Headed? February 22. 
 
      1996 Keynote lecture, Tribal Justice: What is it? Second Annual Sto:lo Nation Justice    
      Conference, Chilliwack, B.C., October 31.  
 
      1997  Green College Speakers Series. Tribal Justice: Remembering the Past,   
      Envisioning the Future. UBC, October 9. 
 
      CBC (Canadian Broadcasting Corporation) Radio, the Mark Forsythe Show Call-in  
      Hour, “The Makah Whaling Controversy,” October 1. 
 
      1998  Televised Debate, “Makah Whaling,”   Knowledge Network  (30 minute  
      show). October 12.  

 
        2000  B.C. Archaeological Society Lecture Series, Vancouver Museum. The       

 Nookachamps Site: A Sacred Site in Court. November 18. 
   
      2000 Simon Fraser University, Department of Archaeology Graduate Colloquium  
      Series. Forensic Anthropology: A Sacred Site. February 9.  
 

2000   History and Tradition: Three Coast Salish Representations of Justice. Northwest Coast 
Conference in Honor of Claude Levi-Strauss, Paris, College de France, June 21.  

 
      2001 Nuu Chah Nulth Whaling: a Sovereignty Issue. Symposium on Whaling.    
      Autry Museum of Western History, Los Angeles. March 24.  
   
      2001 Indigenous Responses to Historical Injustices. Adam Institute  

International Conference, Attitudes Towards the Past in Conflict Resolution. Jerusalem, 
Israel. November 24. 

 
      2001 Indigenous Law and Intellectual Property. Innovation, Creation, and New  

Economic Forms Conference. Corpus Christi College, University of Cambridge, UK. 
December 13.  

 
2002  The Dilemma of Alternative Dispute Resolution in First Nations. Green College 
Thematic Lecture Series, The Shifting Culture of Conflict. University of British Columbia, 
February 25.  

 
     2002 Community, Wellness, and the View from Below. Talk given to Peter Wall   

Institute Conference, Re-Imagining Community: Decolonizing, Postnationalism, Healing, 
and Well-being. October 4. 
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2002  Invisible Indigenes. University of Washington Department of Anthropology  
Lecture Series, Indigenous Rights, Indigenous Resources, Indigenous Futures. October 14.  
 

      2003 Invited Keynote Address: Tribal Culture and Tribal Law. Federal,   
      Washington State, County and Tribal Justice Summit, Jan 8, 2003. Bow,  
      Washington.                  
 

2003 A Short Commentary on the Land Issue in BC. Keynote address to National Land 
Claim Meetings, hosted by Union of BC Chiefs, Vancouver. October 18. 

 
2003  Anthropologists, Lawyers and Tribes. Talk given to People of the River  
Conference, Mission, BC, April, 12.  

 
     2003 Anthropologists, Tribes, and Lawyers: Implications for Knowledge      
     Production. Talk given to Native American Studies Colloquium, Dartmouth    
     College, Hanover, New Hampshire, May 23. 
 
     2003  Invisible Indigenese. Talk given to Anthropology Department Colloquium,  
     Dartmouth College, Hanover, New Hampshire, May 22, 2003.  
 
      2003 The Kitchen Decision. Talk given to UBC Law and Society. Green College,  

November 3. 
 
2004  Expert Witnessing. Address given to Canadian Department of Justice National 
Aboriginal Law Litigation Conference, Feb. 2. Vancouver.  

 
2004 Where Does Ecstatic Research Take Us? Talk to XXVI International Congress  
of Americanists, May 9,  Perugia, Italy.  
 
2007  Invited Panel Discussant, Federal Department of Justice, British Columbia Regional 
Office, Conference entitled “Sui Generis Litigation: Reconciling History and Law?" Panel, 
New Research Directions in the Academy." First Nations House of Learning, at the 
University of British Columbia, February 22-23, 2007.  

        
       2008 Invited Opening convocation lecture, "Indigenous Tribunals in the Contemporary              
       Period," for the Laboratory of Dynamic Territories, Institute of Social-Environmental  
       Studies, Federal University of Goias, Brazil, November 10. 
  
       2008 Invited lecture, Narrativity and Canadian-First Nations Relations, Given to Canada  
       Seminar, Harvard University, December 1, 2008. 
   
       Invited lecture, The Only Good Indian is a Capitalist and Other Dilemmas in a Resource  
       Extraction Province, given to Red Cents Conference, Borrego Springs California,  
       November 24, 2008.  



 153

Selected Other Presentations 
 
 
      1985  Political Careers of the American Indian Grandmothers. Paper presented at the  
      84th Annual  Meetings of the American Anthropological Association.  
      Washington, D.C., December, 1985. 
 
      1986  Discontinuities in the Statuses of American Indian Grandmothers.  Paper  
       presented at the 85th Annual Meetings of the American Anthropological  
      Association. Philadelphia, Pennsylvania, December, 1986. 
 
      1988  Regional Structure in Puget Sound. Paper presented at the Annual Meetings of  
      the Northwest Anthropological Conference. Tacoma, Washington, March, 1988.  
 
      1988  Sexual Composition of Tribal Councils. Paper presented at the 87th Annual  
      Meetings of the American Anthropological Assocation. Phoenix, Arizona,  
      November, 1988. 
 
      1990  An Ethnographic View:  Consequences of the War on Poverty on Indian  
      Reservations.  Paper presented at 43rd Annual Northwest Anthropological  
      Conference. Eugene, Oregon, March, 1990. 
 
      1991  A Case Study in Treaty Issues and the Representation of Native People.  Paper  
      presented at  the Canadian Anthropological Society 18th Annual  Meetings. London,  
      Ontario, May, 1991. 
 
      1991  The Press and the Image of Indians.  Paper presented at the 44th Annual  
      Northwest Anthropological.  Missoula, Montana, March 28-30, 1991.   
 
      1991  Contemporary Coast Salish Gender.  Paper presented at the 90th Annual  
      Meetings of the American Anthropological Association. Chicago, Illinois,  
      November, 1991. 
 
      1992  Clarifying the Concept: Role Flexibility and its Application to First Nations.   
      Paper presented at the Canadian Anthropological Society 19th Annual Meetings,  
      Montreal, Quebec, May, 1992. 
 
      1992  Family Network Cycling and Health Services Delivery.  Paper presented at the  
      45th Annual Northwest Anthropological Conference. Simon Fraser University,  
      Burnaby, B.C., April, 1992.  
 
     1992 Law and Gender on a Coast Salish Reservation.  Paper given at the   

45th Annual Northwest  Anthropological Conference. Simon Fraser University,  
      Burnaby, B.C., April, 1992. 
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      1993  The Northwest Intertribal Court System and  Indian Law.  Paper  
       presented at the Canadian Anthropological Society 20th Annual Meetings. York  
       University, Toronto, April, 1993. 
 
      1993  Indian Use of the Newsmedia:  The Case of the Great 1941 Race.  Paper  
      presented at the 46th Annual Northwest Anthropological Conference. Western  
      Washington University, Bellingham, March, 1993. 
 
      1993  Tribal Law and Coast Salish Gender Systems. Paper presented at the 46th  
      Annual Northwest  Anthropological Conference. Western Washington  
      University, Bellingham, March, 1993. 
 
      1994  Comparative Coast Salish Legal Structures. Paper presented at B.C. and  
      Beyond: Gender Histories Meetings. University of Victoria, June 18, 1994. 
 
       1994 Diversity, Rights, and the Concept of the Tribal Code. Paper presented to  

the 93rd Annual Meetings of  the American Anthropological Association, Atlanta, Georgia, 
December 2, 1994. 

 
      1995  Attorney-Anthropologist Relations and Expert  Witnessing. Paper  
      presented at the CASCA Annual  Meetings, Montreal, May 27, 1995. 
 
      1996  Tribal Code and Ideas of the Environment. Paper presented to  
       Environmental Cultures: Historical  Perspectives. University of Victoria, April  
       26, 1996. 
 
      1996  The 'Really Real' of the International Border: Salish  Responses. Paper  
      presented to the CASCA Annual Meetings, Brock University, May 26, 1996.  
 
      1996  Culture as Cultural Defense. Paper presented to the 94th Annual Meetings  
      of the American Anthropological  Association, San Francisco, November 20, 1996. 
 
      1997  Sto:lo Aboriginal Justice. Paper presented to The Sto:lo: People of the River  
      Conference. Chilliwack, B.C. May 22.  
 
      1997  Junior European Scholars of the Northwest Coast. Paper presented to the  
      CASCA Annual Meetings, St. John’s, June 11. 
 
      1998  Tribal Newspapers and Community Poets. Paper presented to Carved in the  
      Air Like Spoken Music: Perspectives on Native North American Oral Literature.  
      Green College, UBC, March 7.  
 
      1998  Narratives of Corruption Inside and Outside First Nations. Paper presented to    
      the CASCA Annual Meetings, Toronto, June 7. 
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      1998  Research with Aboriginal people: Ethical and Political issues. Presentation to  
      Aboriginal Studies: New Directions, New Agendas. University of Leeds, video-link.  
      November 8. 
 
      1999 Historicizing Tribal Justice. Paper presented to Sto:lo People of the River  

11 Conference. Chilliwack, BC, October 22, 1999.  
 
      1999 A Sacred Rock in Court. Paper presented to Sto:lo People of the River 11     

 Conference. Chilliwack, BC, October 23, 1999.  
 

2000  Tradition and Law in the Coast Salish World. Paper presented to the American 
Anthropological Association Annual Meetings, Invited Session, Fourth World Rising: A 
New Native Studies For a New Public Politics. San Francisco, November 23.  

 
     2002 Indigenous Law and Intellectual Property. Paper presented to Innovation,  

Creation, and New Economic Forms Conference.  University of Cambridge, UK. December 
13.  

  
      2002  Creation of a Tribal Court and the Unimagined Community. Talk given to  

the Joint Meetings of the American Law and Society Association and Canadian Law and 
Society Association. Vancouver, May 30. 
 
2002  Community and Law in the Coast Salish World. Paper given to Annual   
Meetings, American Anthropological Association. New Orleans, November 21.                  

 
2003 Invited Talk: Invisible Indigenes. University of Washington Department of  
Anthropology Colloquium Series. October 14.                                                                

 
      2003  Indigenous Human Rights. Invited talk given to Eighth Annual UBC Amnesty     
      International Human Human Rights Conference. March 8.  
 
      2003  How Do Stories Shape Us? Talk given to SFU Philosopher’s Café, Gallery at    
      Ceperley House, Burnaby, October 5.  

 
2005  Bands, Chiefs, and Nations. Talk given to People of the River Conference, Chilliwack, 
BC, April 29. 
 

      2005  Below the Border. Talk given to the CASCA Annual Meetings, Merida,  
      Mexico, June 4. 
 
      2006 Symposium Discussant, Reconstructing and Re-enacting Identity on the  

British-American Borderlands. American Society for Ethnohistory, Williamsburg, Virginia, 
November 4.  

 
      2007 Cultural Space and the Law. Paper given (with Joseph Weiss) to the Canadian     
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Law and Society Mid-Winter Conference.  Vancouver, January 19.  
       
      2008 Invited Talk Given to Federal University of Goias, Orality and Indigenous Societies  
      in Canada. IV Intercultural and Transdisciplinary Seminar, Science and Language,  
      November 10, 2008. 
 
      Oral Histories in Canadian Tribunals. Talk Given to Department of Anthropology    
      Colloquiam Series, University of Brasilia, Brazil, October 8, 2008 
 
       Three Legal Issues for Canadian First Nations, talk Given to Department of Anthropology,  
       Federal University of Curitiba, Brazil, October 21, 2008.  
 
       Indigenous Ideas of Justice in the Contemporary World. Talk Given to GERI, University  
       of Brasilia, October 3, 2008 
 
       Aboriginal Space and Contested Human Rights Talk, Given to GERI, University of  
       Brasilia, Brazil, September 12, 2008.  
 
 
Symposium Organization 
 
             
      1990  Symposium organizer and co-chair. Applied Anthropology in the Northwest  
      Coast: Some Examples  from the Coast Salish. 43rd Annual Northwest  
      Anthropological Conference. Eugene, Oregon. March 22. 
       
      1992  Symposium organizer and chair. Social Variables in Multicultural Health  
      Service Delivery. 45th Annual Northwest Anthropological Conference. Burnaby,  
      B.C.  April 16. 
 
      1992  Symposium organizer and chair. New Directions in the Anthropology of  
      Northwest Coast Women. 45th Annual Northwest Anthropological Conference.  
      Burnaby, B.C.  April 18. 
 
      1993  Symposium organizer and chair. Media Images and Indian-White Relations.  
      46th Annual Northwest Anthropological Conference. Bellingham, Washington.  
      March 26. 
      
      1993  Symposium organizer and chair. Gender and the Anthropology of the  
      Northwest Coast. 46th Annual Northwest Anthropological Conference. Bellingham,  
      Washington. March 28. 
      
      1995  Symposium organizer and chair. Expert Witnessing in First Nations Litigation.  
      CASCA Annual Meetings, Quebec. May 27. 
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      1997  Symposium co-organizer and chair (with Marie Mauze). Europeans and North  
      Americans: Research in Aboriginal North America. CASCA Annual Meetings, St.  
      John’s. June 11. 

 
     1998 Symposium co-organizer (with Roy Todd). Research with Aboriginal People:  
      Ethical and Political Issues. Aboriginal Studies: New Directions, New Agendas.     
      University of Leeds, video-link. November 8. 

 
      1998 Sesssion Organizer: Contemporary Scholarship of the Coast Salish. Northwest  

Anthropology Meetings, Bellingham, Washington, March 22.  
 

2000 Symposium co-organizer (with Jean-Guy Goulet). Ethnographic Objectivity:  
From Rigor to Vigor. CASCA Annual Meetings, Calgary. June 7. 

 
 

Selected Consultancies/Expert Testimony 

 
       2008 Consultant to Yukon Human Rights Commission. Produced report, “Racism Against   
       Aboriginal People, Particularly in Regard to Employment Access Discrimination." 

 
       2007  Consultant to Ratcliff & Company, Layers, regarding The Lax Kw’alaams  

      Indian Band et al. v. The Attorney General of Canada and HMTQ (BCSC Action No.  
       L023106-Vancouver Registry).  
 
      2006  Consultant to Catherine Twinn, Barristers & Solicitors regarding Sawridge    

      Band v. Her Majesty the Queen (Federal Court T-66-86A) and Tsuu T’ina First    

      Nation v. Her Majesty the Queen (Federal Court T-66-86B). Expert report submitted  
      to court.  
 
       2006 Consultant to Mr. Luc Serot Almeros, Consul General of France, on Aboriginal    
       Issues. 
 
       2006  Consultant to Chief Justice, Suquamish Tribal Court, concerning Coast Salish  
      aboriginal justice.  
 
      2006 Consultant to Underhill, Faulkner, Boies Parker re Knucwentwecw Society   
      Complaint  to B.C. Human Rights Tribunal. Prepared expert report submitted to  
       BCHRT.  
           
      2006 Consultant to Rosenberg and Rosenberg concerning Roger William v    

HMTQ et al regarding oral traditions in court.  
       
      2001-6 Consultant to Upper Skagit Tribal Council, Cultural Resources Committee.  
      Produced report Ross Lake and Vicinity Traditional Cultural Properties: Inventory  
      and Recommendations for Mitigation. 250 pp. 
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      2004 Expert report and testimony before BC Human Rights Tribunal (Radek v     
      Henderson). (landmark systemic racism case in public cases won by plantiff)  
 
      2002  Consultant to Samish Nation Council and Justice Committee concerning  
      creation of tribal court. 
 
      2002 Consultant to Attorney at Law, Re: Coast Salish child custody case. Expert  
      witness testimony in Washington state court.      

 
      2001 Thinking Through Treaties Seminar, Lower Mainland Treaty Advisory 

Council, Halfmoon Bay, BC, September 22-23. Expert consultancy regarding First Nations 
treaties.  

 
      2000  Consultant to Attorney at Law, Re: Wrongful Death litigation in BC Coast  
      Salish community. Expert report prepared.  

 
      1997 Consultant to Upper Skagit Tribal Council, Usual and Accustomed Salmon  

Fisheries; testimony as expert witness, May 1997.  
 

       1997 Consultant to Sto:lo Nation House of Justice. Prepared report, Sto:lo  
Aboriginal Justice. 30 pp. Report concerned creation of justice initiatives.   
 
1995/2004  Consultant to Mr. Zool Suleman, Barrister and Solicitor acting in Watt v Liebelt 
et al. Case concerning First Nations passage across the international boundary.  
 
1995  Consultant to Mr. Kevin Halleran, Attorney acting for Pennsylvania Superior Court 
regarding disposition of funds donated to registered Indian charity. 
 
1994 Consultant to Upper Skagit Tribal Council. Produced Report on Upper Skagit Salmon 
Fisheries of the Point Elliott Treaty Period. 38pp.  
 
1994  Consultant to Upper Skagit Tribal Council concerning treaty-based shellfishing. 
Produced expert report entitled Upper Skagit Shellfishing of the Point Elliott Treaty Period.  
Expert witness, United States  v. Washington 9213, Subproceeding 89-3.  
 
1993  Consultant to Semiahmoo First Nation. Organized workshop on anthropological and 
archival methods for Tribal Council. November 8-26.  
 
1993 Consultant to Upper Skagit Tribal Council concerning Nookachamps Sacred  

      Site interpretation. Expert witness, Washington State Shoreline Hearings Board,   
      Hearing #93-14.  
 
      1992-93  Consultant to the Nlakapa'Mux Band History Film Project.  
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      1991-92  Consultant to Katzie Band History Project.  
 
      1991 Consultant to StatsCan Aboriginal People's Survey, November meetings.   
      Winnipeg concerning analysis of survey. 
 
      1989 Consultant to Snohomish Tribal Council concerning federal recognition.  
       Produced report, with Daniel Boxberger, entitled Snohomish Social Organization,  
        1934-1950s.  
 
     1989 Consultant to Upper Skagit Tribal Council concerning treaty fisheries.   
      Produced report: Upper Skagit Usual and Accustomed Fishing. 
 
      1988-91  Consultant to Swinomish Tribal Mental Health Project and publication of  
      book entitled A Gathering of Wisdoms.  
 
 
Selected Service External to the University  
  
            2008      Tenure and Promotion Reviewer, Portland State University. 
            2008      Program Reviewer, MA Program in Conflict Studies, St. Paul's University. 
            2008      Reviewer, Promotion to Full Professor, University of Ottawa 
            2006      Tenure, Promotion Professor Reviewer for University of    
                          Wisconsin, Madison. 
            2006       Tenure, Promotion to Full Professor Reviewer for McGill University               

2003      External Examiner, PhD dissertation, McGill University 
2002      Promotion to Full Professor Reviewer, University of Northern British  
              Columbia.  
2002      Canada Council for Arts, Evaluator for Killam Research Fellowship. 
1999   Tenure, Promotion Reviewer for University of Colorado, Colorado  
              Springs. 

            1999      Tenure, Promotion Reviewer for Simon Fraser University 
1998   External Examiner, PhD dissertation, McMaster University,  
              Anthropology. 

 

Selected Service to the Faculty of Arts 

 
 2006   First Nations Fellowships Awards Adjudication Committee 

2005                 First Nations Fellowships Awards Adjudication Committee 
2003-04           Migration Studies Committee  
2003, 2004       Faculty of Arts/TAG faculty mentor 
2001-02           Canadian Studies Program Committee. 
1999-2004    Killam Teaching Prize Adjudication Committee. 
1998-2005  General BA/ IDSTCommittee. 
1998-00   Graduate Studies Council. 
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1997-98   Search Committee, Director of Social Work. 
1994-95 First Nations Language Center and First Nations Studies Program   
                        Committee. 

      1993                Talk to the Faculty of Arts, ARTSDAY. Native Fisheries on the  
                              Fraser: Media Logic. 

 

Selected Service to the Department 
 
2006                  Awards Committee; Reappointment and Tenure reports (5) 
2005                  MA readers Committee 
2004-05            Appointments Committee 
2004                 Anthropology Graduate Studies Committee member 
2003-04           Awards Committee 
2003-05            Executive Committee 
2003-05            Reappointment and Tenure reports (5) 

 2001-2002  Chair, Anthropology Undergraduate Studies Committee. 
 2001-2004  Appointments Committee. 

2001-02           Critical Curatorial Studies Program Development Committee. 
2000-01            Executive Committee. 
1998-00  Chair, Anthropology Graduate Studies Committee. 
1998-99    Appointments Committee. 
1997-98   Anthropology Graduate Studies Committee. 
1996-97    Chair, Equity Committee. 
1995-96        Appointments Committee. 
1995     Head Search Committee. 
1995-96    Appointments Committee. 
1994-95    Executive Committee. 
1994-95  Anthropology Graduate Studies Committee. 
1994    Appointments Committee. 
1993-94   Chair, Anthropology M.A. Reader's Committee. 
1990-93 Chair, Anthropology Undergraduate Studies Committee. 
1990-91   Safety Committee.  
 

 Selected Service to the University 

 
           2005           Michael Smith CIHR Preparation Awards adjudication committee.  
           2004           Imagine UBC Presentation, September 8.  
           1995               Talk given to U.B.C. Open House, October 13. 
 
           2005                Chair, PhD dissertation defense.  
           2003-4            External University Examiner, PhD defense, Sociology (2).  
           2003                Eternal University Examiner, PhD defense, Community and            
                                   Regional Studies.  
           2003-04          External University Examiner, PhD defense, Interdisciplinary   
                                                Studies (2). 
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            2002  MA Reader (two theses) in Anthropology. 
 2002      External University Examiner, PhD defense, Sociology. 

2001  External University Examiner, Ph D Defense, Law. 
2001  External University Examiner, Ph D Defense, Political Science. 
2001  External University Examiner, Ph D Defense, Anthropology. 
2001  Indigenous Restorative Justice: Talk to Faculty of Law, Dispute          
                        Resolution Program, July 16. 

      2000               Faculty of Graduate Studies Student Orientation Presentation,  Sept 2 
      2000             Imagine UBC Workshop, September 9. 
      1999              UBC -HSS Small Grants Adjudication Committee. 
      1999                Organizer, presenter in departmental graduate student workshop on  
                              publishing in academic journals. 

1999  External University Examiner, PhD defense, Art History. 
1999  External University Examiner, PhD defense, Anthropology.  

 1998  External University Examiner, PhD defense, Education. 
      1998               Talk given to UBC Connect. 

1997  Organizer, Honour Ceremony for Chief Frank Malloway, Sto:lo  
                        Nation, held at the Museum of Anthropology, November 18. 
1996  External university examiner, Ph.D. defense, Community and  
                        Regional Planning, April 3. 
1995  Chair, Ph.D. defense, Asian Studies, August 29.  

 1994  Discussant, Law and Society Group Seminar, Green College,               
                                    UBC. April 14, 1994. 
 1994  Supervisor, Hannah Summer Studentship, Hannah Institute for the  
                                    History of Medicine. June-August. 
 1993-97  Liaison to the School for International Training  (Canadian  
                                    program). 

1993  Departmental examiner for Ph.D. proposal defense, May 4. 
 1993  Organizer, Upper Skagit Tribe Annual Culture Day, UBC Museum  
                                    of  Anthropology.  

1992  External university examiner for M.A. thesis, UBC Planning  
                         Department, December 17. 
 

Service as Reviewer 
                
             2007      Manucript reviewer for University of Nebraska Press 
             2006      Manuscript reviewer for Duke University Press 
                           Reviewer for American Indian Culture and Research Journal (2) 

 2005      Reviewer for American Antiquity 
     Reviewer for American Behavioral Scientist (2) 
                           Reviewer for Canadian Historical Review 
             2004      Reviewer for Canadian Geographer 
                           Reviewer for Book length manuscript reviewer for UBC Press, 2004.                                                                     
                           Manuscript reviewer for American Indian Culture and Research Journal 
                           Reviewer for Anthropology and Medicine 
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                           Reviewer for manuscript proposal, Columbia University Press.  
                           Reviewer for BC Studies. 
                           Manuscript reviewer for Union of BC Indian Chiefs                      
             2003      Reviewer for International Journal of Canadian Studies. 
                           Reviewer for BC Studies. 
                           Reviewer for Comparative Studies in Society and History 
                           Manuscript reviewer for Broadview Press, UBC Press, University of  
                           Oklahoma Press. 
                           Kids Can Press.    
                           Reviewer for Social Sciences and Humanities Research Council.                          
 2002      Studies in Religion manuscript reviewer. 
     International Journal of Canadian Studies manuscript reviewer. 
                           University of Oklahoma Press manuscipt reviewer. 
 2001    Manuscript Reviewer for UBC Press. 

   University of Nebraska Press. 
  University of Washington Press. 

    BC Studies manuscript reviewer.  
 2000   BC Studies, 1 manuscript review. 

  Book Proposal Reviewer for University of Oklahoma Press. 
 Anthropologica, 2 manuscript reviews. 
 Sto:lo Nations, book manuscript. 

1999  BC Studies, 2 manuscript reviews. 
 Book Proposal Reviewer for Columbia University Press. 
 Manuscript Reviewer for Prentice-Hall, 1999. 

1998  NSF Proposal Reviewer. 
 Manuscript Reviewer for UBC Press. 

 1997  American Indian Culture and Research Journal, manuscript review.              
 1996  UBC Press, book manuscript. 

 University of Arizona Press, book manuscript. 
 University of  Nebraska Press, book manuscript. 
 Sto:lo Nation, book manuscript. 
 American Indian Culture and Research Journal, 4 manuscript reviews. 
 Journal of Political Economy, manuscript review. 

1995  Harper/Collins, book manuscript. 
 Getty Grant Program, book manuscript. 
 Ethnohistory, manuscript review. 
 American Indian Culture and Research Journal, manuscript review. 
 Northern Review special issue, 5 journal articles. 

 1994  UBC Press, book manuscript. 

 University of Washington Press, book manuscript. 
   Harper/Collins, book manuscript. 

 Strategic Grant Proposal. 
 Ethnohistory, manuscript review. 
 American Indian Culture and Research Journal, 2 manuscript reviews. 
 The Canadian Review of Anthropology and Sociology, manuscript. 
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1993  UBC Press, book manuscript. 
 SSHRC grant proposal. 
 Ethnohistory, manuscript review. 
  American Indian Culture and Research Journal, 7 manuscript reviews. 

 1992  American Indian Culture and Research Journal, manuscript review. 
 1991  American Indian Culture and Research Journal, manuscript review. 
 

      
 
Graduate Supervision 

 
PhD completed dissertation supervisor, 2 
PhD committee member, completed dissertation, 8 
MA completed thesis supervisor, 13 
MA committee member, completed thesis, 11 
 
 
Selected Refereed Grants 
 
SHHRC, 2006-09  Translocality, Identity, and British (Canada)-USA Borderlands, 1763-1848, 

Lisa Valentine, P.I., 5 others, $121,943.   
 
Hampton Research Fund, 2000, UBC, Impacts of the International Aboriginal Movement Upon 

Local  Indigenous Communities, John Barker, Bruce Miller. $24,000.  
 
Federal Tri-Council Ecosystem Study, 1993-1995, John Healey, P.I., Bruce Miller, Michael 

Kew, $79,998.  
 
Washington Centennial Commission, 1989, Curation of Tribal Photography, $17,000 U.S. 
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Bill Angelbeck 
 
4815 52nd Avenue South Department of Anthropology 
Seattle, Washington 98118 University of British Columbia 
angelbec@interchange.ubc.ca 6303 Northwest Marine Drive 
206.721.0048 hm Vancouver, B.C., V6T 1Z1 
 
EDUCATION 
Ph.D. in Anthropology, University of British Columbia (UBC), 2009. 
Research foci: Archaeology of the Northwest Coast and North America. Research interests 
in political anthropology; economic anthropology; warfare; ideation and ideology. 
Dissertation: "They Recognize No Superior Chief": Power, Practice, Anarchism––Warfare in the 

Coast Salish Past. 

Master of Arts in Anthropology, University of Missouri-Columbia, 1997. 
Cultural Anthropology focus. Research interests in the anthropology of religion and 
epistemology; minor focus in the archaeology of the Plains and Southeastern North 
America. 
Bachelor of Arts cum laude, Missouri State University (MSU), 1992. 
Double Major: History, Antiquities. Primary focus in New World cultures, history, and 
prehistory; minor foci on Greco-Roman and Near Eastern regions. 
 
EXPERIENCE: Teaching 
University of British Columbia Department of Anthropology, Vancouver 
 

Sessional Instructor | May 2005 – June 2005 

Taught the archaeological field school (6 credits) by conducting archaeological 
investigations at three sites in the northern Gulf of Georgia, training students in surface 
mapping, coring, excavation, and other field methods. The investigations were conducted 
in collaboration with the Klahoose and Sliammon First Nations. 
 

Teaching Assistant, UBC Archaeological Field School, Shingle Point | May - June 2003 

Assisted Dr. Colin Grier in the UBC Archaeological Field School in the Gulf Islands of 
southwestern British Columbia, in collaboration with Lyackson First Nation. Instructed 
and trained students in archaeological field and laboratory techniques and methods. The 
investigations focused on two components: one dating to the Marpole Period (ca. 2000 BP), 
and a deeper one dating to the Charles Culture (ca. 4500 BP). 
 

Teaching Assistant, UBC Archaeological Field School, Dionisio Point | May - June 2002 

Assisted Dr. Colin Grier in the UBC Archaeological Field School on Galiano Island, in 
coordination with the Penelakut Band. The investigations targeted the middens associated 
with the five house remains of the Dionisio Point village, Marpole Period (ca. 1500 BP). 
 

Teaching Assistant | May 2002 - May 2004 

Archaeological Theory (ANTH 305) 
Assisted Dr. Michael Blake, and lectured for a week in his absence. 
Introduction to Archaeology (ANTH 103) 
Assisted Dr. Brian Chisholm, and lead three discussion groups per week. 
Introduction to Archaeology (ANTH 103) 
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INTRODUCTION  
 


Across the Prairies, river flows are declining in an already changing climate, while more water 


is licensed for irrigation than even exists in the rivers at one time, leaving wetlands high and dry 


when they need water the most. 
 


In the boreal wilderness, the largest river flowing into Lake Superior, the world’s biggest 


freshwater lake, is the site of an ongoing struggle over how to share water so that there will be 


enough in the river for brook trout to spawn and survive. 
 


In the Maritimes, Atlantic salmon have stopped returning to large rivers that have been blocked 


and had their flows permanently changed by massive hydroelectric dams. 


 
While it is increasingly common to hear of conflict over freshwater in arid nations, it may come as a 
surprise to many that all across Canada — where we often fall under the misconception that water 
resources are plentiful and limitless — battles are raging over freshwater. And more often than not, 
when there are multiple, competing uses of water (and, more often than not, there are multiple 
competing uses of water), it is the environment — the birds, fish, insects, wetlands, trees, and 
ecosystems that need water just as much as we do — that ends up last in line. 
 
Freshwater systems are home to 40% of all fish species in less than 0.01% of the world’s total surface 
water, and when freshwater amphibians, reptiles and mammals are added to the fish totals, together 
they account for as much as one third of global vertebrate biodiversity. It is increasingly evident, 
regionally and globally, that this amazing freshwater biodiversity is severely endangered ― much more 
so than in terrestrial or marine environments. Even at a conservative estimate, freshwater invertebrates 
declined globally by 55% between 1970 and 2000,1 and the Freshwater Living Planet Index shows that 
populations of species in inland waters decreased on average by 35% from 1975 to 2005 (Figure 1).2 


 
At the same time, people need to use rivers, 
lakes and wetlands ― for drinking water, 
irrigation for food and fibre production, 
industry, power generation, fishing, 
recreation and cultural activities. If we are 
careful, rivers can do all these things for us 
while maintaining their essential ecosystem 
functions. Unfortunately, however, we 
haven’t always been careful, and growing 
pressure on freshwater has resulted in 
serious consequences for our rivers. As seen 
in the examples above, the result of excessive 
water withdrawals, dams for hydroelectricity, 
and now the rapidly changing climate is 
dramatic changes to how our rivers flow and 
function, which in turn is causing significant 


impacts for the people and ecosystems that depend on them. 
 
Hence, it is clear that securing water for people and nature ― environmental flows ― is among the most 
profound sustainability challenges that we face in the 21st century.3 


Figure 1: Freshwater Living Planet Index 


(from WWF’s Living Planet Report 2008) 
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What are Environmental Flows? 


As defined in the widely-endorsed Brisbane Declaration, environmental flows describe the quantity, 


timing and quality of water flows required to sustain freshwater and estuarine ecosystems and the 


human livelihoods and well-being that depend on these ecosystems.4  
 
Each river exhibits its own natural hydrologic signature, which is an expression of the local climate 
interacting with the geology, soils and vegetation cover in each river’s watershed. Over long periods of 
time, the plants and animals living in or adjacent to rivers have become adapted to the natural patterns 
of variation in river flow. In order to maintain freshwater biodiversity and the many ecosystem goods 
and services that freshwater ecosystems provide, it is necessary to maintain some semblance of natural 
flow patterns, along with other key conditions and processes such as water quality and sediment 
transport. Flow is the main driver of biodiversity in rivers, and a key determinant of river health — it 
creates aquatic habitats, carries food and nutrients from upstream, covers the floodplain with water 
during high flows, and flushes sediment and poor quality water through the system.5 
 
It has become widely recognized that the “flow regime” — the pattern of flow variability in a river — is 
central to sustaining the ecological function and structure of river ecosystems, and that in order to 
protect these ecosystems, a flow regime must be provided that will account for a wide range of natural 
variability.6 Commonly known as the “natural flow paradigm”, this has become the fundamental concept 
guiding river restoration and management, and the emerging field of environmental flow science and 
management.7,8 


 
According to scientists, the critical components of the flow regime that influence river ecosystems and 
biodiversity are: 


i) Magnitude: the amount of water moving in a river reach (e.g., floods or low flows); 
ii) Frequency: the number of flow events of a given magnitude per time interval; 


iii) Duration:  the length of time associated with a particular event; 
iv) Timing: the occurrence of events and their predictability; and 
v) Rate of change: how rapidly flow changes in magnitude. 


 
It is easy to see how many of our actions that impact freshwater and rivers, such as the operation of 
dams, water withdrawals and land use practices, could cause changes to these components of flow. If 
these changes are too drastic, they will negatively impact aquatic ecosystems and biodiversity. It is 
therefore necessary to manage our rivers to prevent damaging changes to their natural flow regimes — 
protecting environmental flows. 
 


Water and Environmental Flows in Canada 


In Canada, jurisdiction over freshwater is complex, and is constitutionally divided between the federal 
and provincial governments. While the provinces exercise primary jurisdiction over water management, 
the federal government holds important authority over water in relation to fisheries and fish habitat, 
shared waters (both national and international boundary waters), navigable waters, and water on First 
Nations land and in the northern territories.9 With a multitude of federal and provincial agencies and 
departments sharing and dividing responsibility, water management in Canada has been described as 
“fragmented” and “bewilderingly complex”,9 and a great deal of tension exists between federal and 
provincial regulatory frameworks and shared responsibilities over water. 
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Each province and territory in Canada has its own system of water management, including mechanisms 
for aquatic ecosystem protection and water allocation, or the rules and procedures through which 
access to water is determined.10 A recent assessment of water security across each of Canada’s 
provinces and territories found that, as of 2007, eight jurisdictions in Canada had some form of provision 
for environmental flows, including aquatic reserves (a special status assigned to certain bodies of water), 
instream flow needs (water set aside for maintaining ecological functions and processes in water 
bodies), and limits on water extraction.10 The approaches taken differ widely across jurisdictions; a few 
selected examples are described in Box 1. 
 


 


 
While aquatic ecosystem protection is addressed to some extent in most jurisdictions, maintaining 
environmental flows is, at best, a secondary consideration in Canadian water management.9 Generally, 
the current approach is oriented to regulating consumptive use of water rather than ensuring that 
environmental flow needs are met.9 While some limited provincial programs have been initiated for 
selected rivers and streams, federal practice and interjurisdictional frameworks, such as the Prairie 
Provinces Water Board (PPWB), the Mackenzie River Basin Board (MRBB), and the International Joint 
Commission (IJC), lack the authority to address environmental flows in transboundary systems.11 Overall, 
the limited environmental protection that does exist is generally piecemeal rather than comprehensive, 
and not required by law, instead relying heavily on the discretionary power of decision makers. 
 
Monitoring and enforcement of ecosystem protection and environmental flow provisions in Canada is 
also limited.9,10,11 The federal Fisheries Act, for instance, prohibits activities that cause harmful 
alteration, disruption or destruction of fish or fish habitat, but the federal government has appeared 
reluctant to fulfill its responsibilities to protect fisheries and has been criticized for its failure to 
safeguard fish habitat, and for its unwritten policy of grandfathering historical water uses.11  
 
Aquatic ecosystems throughout Canada are impacted by climate change, excessive water withdrawals, 
diversions and dams, among other pressures. In the face of these challenges, Canada’s current approach 
is inadequate for protecting and restoring environmental flows in our rivers. 
 
 
 
 


Box 1: Examples of Provisions for Environmental Flows in Canada 


PROVINCE SELECTED ENVIRONMENTAL FLOW PROVISIONS 


 


Alberta Has provisions for holding back up to 10% of license/permit transfers for instream flow 
needs in highly allocated systems. 


 


New Brunswick Requires maintenance of a designated water flow rate for ecological purposes within the 
terms and conditions of water-taking permits and licenses. 


 


Ontario Approvals for water taking permits must consider protection of natural ecosystem 
functions, including the impact of water taking on natural flow variability, minimum 
streamflow, and habitat. 


 


British Columbia New dams are prohibited on some “sensitive” rivers, and Water Use Plans have been 
developed for most hydro facilities to balance the water needs of fish and wildlife, 
recreation, and power generation. 
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Addressing the Environmental Flows Challenge 


Managing for environmental flows requires striking a balance between the human benefits that require 
the use and extraction of water in rivers, and the benefits that we derive from maintaining healthy river 
ecosystems; environmental flows necessarily implies trade-offs. Rivers can do many things for people, 
but they can’t do all these things, all the time, for everybody. For communities that are not content to 
see their natural resources over-exploited but want to get the best out of the ecosystem goods and 
services provided by rivers, protecting and restoring environmental flows is becoming an integral part of 
sustainable water management.1 
 
Public support for the protection and restoration of environmental flows is strong and growing around 
the world. In the 2007 Brisbane Declaration, leading scientists, economists, engineers, resource 
managers and policy makers from more than 50 countries formally recognized that environmental flows 
are essential for freshwater ecosystem health and human well-being.4 A number of jurisdictions, most 
notably South Africa and Australia, have explicitly legislated for the protection and provision of 
environmental flows on a national scale, and elsewhere, such as in the European Union’s Water 


Framework Directive, environmental flows are implicitly mandated. In addition to WWF, international 
agencies such as the United Nations,12 the World Conservation Union (IUCN),13 and The Nature 
Conservancy14 have recognized and been actively working towards protection of environmental flows 
within integrated conservation policy and planning. 
 
In Canada, despite increasing pressure on freshwater resources and threats to ecosystems and species, 
progress on dealing with the issue of environmental flows has lagged behind that of other industrialized 
nations. Though there are isolated cases where measures have been put in place to protect or restore 
environmental flows, these actions have generally been piecemeal, and are not guided by clear policy or 
strategies at provincial or federal scales. 
 
We are fortunate in Canada to be stewards of some of the planet’s last remaining large free-flowing 
rivers, and many others that are still in good ecological condition ― a rarity in much of the world today. 
We also have the institutional capacity and resources to look after these rivers, which many countries 
similarly lack. Hence, it is essential that we not forego the opportunity to protect our rivers before they 
become highly threatened, and the ecosystem goods and services they provide lost forever. 
 
Despite a seeming abundance of freshwater, Canada’s rivers are at risk. Though not an easy task, it is 
possible to balance the needs of people and the environment for water ― this is an issue that cannot go 
unaddressed. Consequently, there is a dire need to raise awareness of the importance of environmental 
flows in Canada’s rivers, and to move towards protecting and restoring environmental flows as part of 
conserving the rich freshwater heritage and ecosystem values that our rivers provide, to Canadians and 
the rest of the world. 
 
Purpose of this Report 


The purpose of this report is to assess the status of environmental flows in ten rivers across Canada, 
and, on the basis of this assessment, to recommend actions aimed at furthering the recognition, 
protection and restoration of environmental flows in Canada. 
 
It is important to note that this study represents a preliminary assessment centered on one aspect of 
freshwater health in Canada: environmental flows. It is not our intent to imply that other aspects of 
freshwater health are any less significant, and have chosen to scope this assessment in terms of 
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environmental flows because it is a key piece of the freshwater health “puzzle”― and one which has 
largely been ignored in the broader dialogue on Canadian freshwater issues to date. 
 
This assessment is science-based but subjective. Largely qualitative in nature, the data used to 
undertake this assessment was derived primarily from secondary sources, including peer-reviewed, 
academic and grey literature, all of which have been supported by the perspectives and opinions of local 
river experts. 
 
The following pages contain a review of the major threats to environmental flows in Canada, a 
description of the methods used to carry out this assessment, the results of this assessment presented 
in a summary for each river, and finally conclusions and recommendations for action on environmental 
flows in a Canadian context. 
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THREATS TO ENVIRONMENTAL FLOWS IN CANADA 


It is well known that many human activities are placing the world’s rivers at risk; pollution impacts water 
quality and biodiversity, exotic species alter ecosystem dynamics, and overharvesting threatens fish 
populations — these threats are well documented and widely publicized. Less attention is generally 
given, however, to what are increasingly recognized as the most widespread and significant threats to 
rivers and freshwater worldwide: the alteration and modification of environmental flows by dams, 
diversions, withdrawals, infrastructure, and the pervasive threat of climate change.15,16,17,20,28 


Fragmentation and Flow Regulation 


Fragmentation and regulation by dams and other infrastructure represents one of the most significant 
threats to environmental flows in the world’s rivers.18,19,20 In 2000, there were 849 large dams in 
Canada,21 70% of which were built solely for hydroelectric generation, and thousands more small dams 
less than 10 m high.22 While the era of dam building in Canada was once thought to be over, growing 
demand for low-carbon energy supply (e.g., hydropower) is now driving new construction. New 
proposals and projects of various sizes – from small-scale projects to large-scale developments – are 
emerging across Canada. 
 
Dams and other infrastructure such as weirs and dykes affect freshwater ecosystems by altering flows 
and severing or changing connections between different parts of the river, disconnecting rivers from 
floodplains and wetlands, and often storing large quantities of water that would naturally flow freely 
downstream.23 Natural flow fluctuations, such as seasonal floods and droughts, are important for 
maintaining biodiversity in river systems,24 but after regulation by dams, floods typically decrease or 
disappear altogether, and the natural timing of flows ― to which many species are adapted ― is often 
dramatically altered, upstream and down.19,25 Alteration of the quantity and timing of flows can have 
devastating impacts on aquatic environments,25,26 and recent research has also concluded that dammed 
waterways will be more vulnerable to the impacts of climate change than rivers left undammed.27 
 
The impact of dams can be characterized by the number and size of existing and proposed dams and 
reservoirs on a particular river,18,20,23 but many researchers have also attempted to quantify 
‘fragmentation’ as an indicator of the degree to which rivers have been modified by dams.21,28,29 The 
index developed by Nilsson et al. (2005),30 which classifies rivers as strongly affected, moderately 


affected, or unaffected by fragmentation and regulation based on the number and concentration of 
dams and proportion of flow regulation in a river (the proportion of annual flow that can be stored in 
dams), has been widely cited (e.g., by the UN World Water Assessment Programme and the World 
Resources Institute). 


Water Withdrawals and Diversions 


The total amount of water withdrawn from freshwater systems globally has risen 35-fold in the past 300 
years,31 and has increased by 20% per decade since 1960.17 In many of the world’s rivers and water 
bodies, such in as the oft-cited Colorado River in North America and the Aral Sea in Asia, water 
withdrawal has become so intense that no water is left instream for much of the year, or flows are 
reduced to a fraction of what they once were.19,28 In Canada, water is withdrawn for a multitude of 
needs, including irrigation and agriculture, drinking water, manufacturing and industry, and thermal 
power generation.18 Most surface water that is withdrawn is returned to its source after it is used, 
however some water uses are more consumptive than others. Consumptive use removes water from a 
river system and makes it unavailable for further use downstream. Irrigation is by far the largest 
consumptive use of water; according to Environment Canada, 94% of water withdrawn for agriculture in 
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2005 was consumed, or not returned to its source.32 Consumptive water uses pose a greater threat to 
environmental flows than uses that return water directly back into the same water body or watershed. 
 
The withdrawal of large amounts of freshwater can have devastating consequences for rivers, often not 
leaving enough water in the system to sustain vital ecosystem processes and species. Removing large 
quantities of water from rivers flowing to the ocean can cause adverse impacts on marine ecosystems 
by reducing sediment and nutrient inputs, and has been shown to impact fish populations.33 
Groundwater directly affects surface waters by sustaining base flow, moderating water level fluctuations 
and maintaining specific temperature regimes, thus groundwater withdrawal can also have significant 
impacts on environmental flows.34 Diversions, especially when water is artificially moved between 
watersheds, can significantly change the quantity and timing of flows, sometimes to the point where 
entire rivers cease to exist. Viewed globally, Canada diverts more water from one watershed to another 
than any other country.  When water is withdrawn or diverted, however, is as important as how much.11 
Taking water during low flows and droughts typically has a greater impact on river health than does 
taking water during other periods. 
 
Coarse-scale methods for quantifying and assessing the scale and impact of withdrawals and diversions 
consider the total volume (m3), or percent of river flow that is allocated, withdrawn, or diverted. 
Projected increases in demand can give an indication of future threats, and distinguishing between 
consumptive and non-consumptive uses can provide information about the magnitude of the threat 
posed by water withdrawals.20 


Climate Change 


It is well accepted that climate change will result in — and indeed is already causing — significant 
impacts to water quality and quantity in Canada.15,35,36 The hydrological cycle is greatly influenced by 
temperature and precipitation, and small changes in these parameters can result in relatively large 
changes in the magnitude and timing of streamflow and runoff and the intensity of floods and droughts, 
all important components of environmental flows.35 These impacts are already being experienced in 
Canada’s rivers; annual minimum and mean daily flows appear to be increasing significantly in northern 
British Columbia, the Yukon and southern Ontario, while flows are decreasing in southern British 
Columbia and the Prairies.36 Studies show that maximum flows are generally decreasing across most of 
Canada, and that spring freshets are occurring earlier than in the past.36 These impacts are expected to 
persist and intensify into the foreseeable future, especially in regions where environmental flows are 
already under threat from other stressors.35 In addition to causing direct changes to aquatic ecosystems, 
climate change is likely to intensify competition for increasingly scarce water resources, making it even 
more difficult to secure water for ecosystem needs. 
 
Freshwater impacts can be described in terms of three different but inter-related components: water 
quality, water quantity or volume, and water timing (sometimes called water seasonality or flow 
regime.37 Knowledge of past trends and future projections of climate change in relation to these 
components can help us to understand how climate change will impact freshwater systems and 
environmental flows. However, there are limitations to using existing data to predict future trends.  In a 
recent review of worldwide changes in river flows, scientists concluded that the traditional assumption 
of “stationarity” – which assumes that river flow data from the past can be used to predict the 
availability of water in the future – is almost certainly wrong in this new era of climate change38. 
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Land Use 


The quantity and timing of streamflow and runoff are influenced by precipitation as well as surface and 
sub-surface water flow and storage, and evaporation from soil, vegetation and water bodies.39 Land use 
practices that impact these components of the hydrological cycle, such as agriculture, forestry, mining, 
urbanization, roads and linear development, such as hydro transmission lines or pipelines, can thus 
impact the flow regime of rivers and streams in a watershed, and affect environmental flows.18 It is well 
known, for instance, that the removal of forest cover can cause changes in streamflow quantity and 
regime (often increased flooding), faster runoff causing increased erosion, and changes to local 
groundwater dynamics.39 In an urbanized watershed, much of the land surface may become 
impervious,40 which can lead to reductions in infiltration, increased rates of runoff and altered 
hydrographs. While the impacts of these activities differ depending on the specific characteristics of 
each watershed, they can nevertheless have a significant impact on environmental flows. 
 


Cumulative Effects 


Taken individually, any of the threats outlined above can have serious impacts on environmental flows 
in a river. Watersheds are complex systems, however, and rarely does a single threat occur in isolation. 
For instance, while a single small water taking may not remove enough water to negatively impact 
aquatic ecosystems, hundreds of small water takings in the same watershed could combine to 
significantly reduce the flow in a river. Similarly, the impacts of dams may be more serious when 
considered cumulatively with the impacts of climate change, as shown in a recent study which found 
that the area in need of management to mitigate climate change impacts is much greater for basins with 
dams than for those with free-flowing rivers.27 It is therefore essential to consider the cumulative effects 
of stresses on rivers, and to recognize how threats to environmental flows interact with one another and 
possibly result in magnified impacts.15,18 
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METHODS 


This assessment of the status of environmental flows in Canada was undertaken in four steps: 


• Selection of rivers 


• Literature review and development of an assessment framework and status classification system 
• Data collection and compilation of evidence of status of environmental flows for each river 
• Assignment of overall status and forecast for environmental flows for each river  
 


River Selection  


The ten rivers highlighted in this report were chosen based on a number of criteria. Importantly, we did 
not simply choose the longest or largest rivers in Canada, or attempt to define which are the ‘most’ 
significant. Instead, we set out to profile rivers that represent a range of geographical regions and 
ecosystems, including examples from within each of Canada’s major drainage basins (Pacific, Arctic, 
Hudson Bay, and Atlantic). We wanted to draw attention to the diversity of threats to environmental 
flows in Canada’s rivers, so we selected rivers affected by a range of issues, highlighting those where 
effort has been put forth to mitigate these issues as well as where problems remain unaddressed. We 
also chose rivers representing a range of conditions, from pristine and free-flowing to highly modified 
and managed. Finally, rivers were chosen based on issues that are nationally significant — many are 
transboundary or boundary rivers (international and interprovincial/territorial), some represent regions 
of significance for Canada’s primary industries such as fishing, mining, or forestry, and some represent 
areas of high national conservation value. In one way or another, these rivers matter to Canadians. 
 


Status Assessment and Data Collection Framework 


In order to understand the existing and anticipated threats to environmental flows on a broad scale, we 
first undertook an extensive literature review. This involved reviewing research papers, reports, 
government and NGO publications, peer-reviewed journal articles, and web literature on environmental 
flows theory and practices from around the world. A brief overview of the major threats to 
environmental flows in Canada, as well as how these can be measured and/or quantified, can be found 
in Section 3 of this report. Based on this review, a framework was developed to guide data collection — 
basically, “what to look for” with respect to the status of environmental flows in each river. An outline of 
this assessment and data collection framework is included in Appendix 2. 
 
Data Collection and Analysis 


Guided by the assessment framework, data was collected for each river under investigation. Data 
collection involved both document review and key informant interviews. Document review included 
analysis of federal and provincial government publications, technical studies on instream flow needs 
and/or environmental flows for the rivers in question, peer-reviewed journal articles, water budget 
reports, river management plans, dam operating guidelines, regional climate modeling reports, NGO 
publications and web material. 
 
Key informant interviews were carried out with individuals involved in various aspects of river 
management, water use, or advocacy for each river, including staff from numerous NGOs, provincial 
governments, conservation authorities, industry and water users, and the research and academic 
community. Interviews were conducted with 22 individuals in total, with 19 interviews carried out over 
the phone, two via email and one in-person. All interviews took place between December 2008 and April 
2009, and ranged in length from 20 minutes to over 2 hours. Following a common protocol that was 
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tailored according to the perspective of the individual and relevant issues for each river, interviewees 
were asked open-ended questions relating to what they perceived to be the most significant threats to 
environmental flows in the river in question, what impacts are occurring as a result of these threats, as 
well as whether there are any management or advocacy initiatives going on to mitigate these issues and 
who the key players are advocating for each river. The generic interview protocol can be found in 
Appendix 3. Information gained through key informant interviews was used to confirm and contrast that 
gained from document review, and to understand key issues in greater detail. 
 
Once collected, data were compiled according to the framework components, and summarized in a brief 
write-up for each river that focused on presenting relevant background information as well as an 
overview of the major threats to environmental flows, the impacts of these threats, and any 
management and advocacy actions taking place. 
 
Status and Forecast of Environmental Flows  


Based on an extensive literature review, indicators of the status of environmental flows were identified 
and used to develop a system to allow for classification of the status of environmental flows in each 
river into one of four categories: Natural, Good, Fair, or Poor (Figure 2, below). 
 


  Indicators  NATURAL  GOOD  FAIR  POOR 


D
ri


v
e
rs


 


River 
fragmentation 
and flow 
regulation 


 Unaffected by 
fragmentation and 
flow regulation  


 Main stem unaffected 
by fragmentation and 
flow regulation  


 Moderately affected 
by fragmentation and 
flow regulation (main 
stem and tributaries) 


 Strongly affected by 
fragmentation and 
alteration (main stem 
and tributaries) 


Water 
withdrawals and 
diversions 


 No or very few minor 
withdrawals; no 
evidence that 
demand will increase 
in the future 


 Few, infrequent 
minor withdrawals or 
evidence that 
demand may 
increase in the future 


 Some withdrawals or 
evidence that 
growing demand will 
cause future threats 


 High level of 
withdrawals or 
diversions; evidence 
that demand will 
increase 


Observed 
and/or predicted 
impacts of 
climate change 
on flow regime 


 As climate change is 
expected to impact 
hydrology across 
Canada, there is no 
natural classification 
for the impacts of 
climate change 


 Observed and/or 
predicted impacts of 
climate change are 
minor or not 
expected to change 
flow regime 


 Observed and/or 
predicted impacts of 
climate change could 
result in moderate 
changes to flow 
regime 


 Observed and/or 
predicted impacts of 
climate change 
expected to result in 
significant changes to 
flow regime, changes 
already observed 


Im
p


a
c
ts


 


Quantity of 
water, high and 
low flow events, 
impacts on 
connectivity 


 Quantity of flows not 
altered from natural; 
no losses of 
connectivity or 
impacts observed 


 Quantity of flows 
slightly altered from 
natural, no or minor 
losses of connectivity 


 Quantity of flows 
somewhat altered 
from natural, 
resulting in moderate 
losses of connectivity 


 Quantity of flows 
significantly altered 
from natural; major 
changes to high/low 
flows, connectivity 


Timing of flows, 
flow patterns, 
seasonality 


 Timing of flows not 
altered from natural; 
no changes in 
seasonal flow 
patterns 


 Timing of flows 
slightly altered from 
natural; minor or 
infrequent changes in 
flow patterns 


 Timing of flows 
somewhat altered 
from natural; 
moderate changes in 
flow patterns 


 Timing of flows 
significantly altered 
from natural; frequent 
changes in seasonal 
flow patterns 


Species/ 
ecosystem 
condition in 
relation to flow 
regime 


 Evidence that 
species/ecosystems 
dependent on natural 
flow regime are 
healthy; no negative 
impacts from 
changes to flow s 


 Evidence that 
species/ecosystems 
dependent on natural 
flow regime are 
healthy; few negative 
impacts from 
changes to flow s 


 Evidence that 
species/ecosystems 
dependent on natural 
flow regime are 
somewhat impacted 
by changes but not in 
imminent danger 


 Evidence that 
species/ecosystems 
dependent on natural 
flow regime are 
severely threatened 
by changes to flow 
regime 


Water quality in 
relation to flow 
regime 


 No flow-related water 
quality problems 


 Minor, localized 
water quality 
problems; in part 
related to changes in 
flows 


 Evidence that 
changes in flows are 
moderately impacting 
or could impact water 
quality 


 Evidence that 
changes in flows are 
negatively impacting 
water quality 


Figure 2  Status of Environmental Flows Classification System 
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It is important to note that this classification system is focused only on one specific aspect of river health 
— environmental flows, and does not rigorously consider additional components of river health such as 
water quality or riparian health. Consequently, it is appropriate for use in assessing the status of 
environmental flows in a river, but is not meant to serve as a comprehensive river health assessment 
tool. 
 
While this study is focused specifically on environmental flows, the approach used to classify the 
“status” of rivers is broadly consistent with international best practices in the field of river health 
assessment. The classification system used in this study draws heavily on similar approaches that have 
been developed and implemented for assessing the status of river health in leading jurisdictions 
worldwide, including South Africa’s River Health Programme,41 Australia’s National Framework for the 
Assessment of River and Wetland Health,42 and the European Union’s Water Framework Directive.43 A 
quick overview of these assessment protocols can be found in Box 1, with more detailed information on 
the South African River Health Programme in Appendix 4. 
 
In this study, the data collected for each indicator was 
used to classify each river into one of four categories 
— Natural, Good, Fair or Poor. For example, for the 
indicator “River Fragmentation and Flow Regulation”, 
the Nilsson Index was used to determine status, if 
available for the river in question (the Nilsson Index, 
which classifies how strongly a river is affected by 
fragmentation and flow regulation, is described in 
Section 3). If the Nilsson Index was unavailable, the 
researchers applied the same concept/approach as 
Nilsson (by considering whether there were dams on 
the mainstem and tributaries, and how many of each) 
to arrive at a determination of the degree of 
fragmentation and flow regulation. The opinions of 
expert interviewees also helped to discern 
appropriate classifications. For other indicators in the 
classification system, relevant literature and the 
perspectives of key interviewees were used to 


determine the most appropriate classification.  
 
Once each indicator was classified, these were aggregated to determine the overall status of 
environmental flows for each river. Overall status was determined based on which indicator categories 
were most prevalent for each river. For instance, if most indicators fell into the Poor category, then the 
overall status of environmental flows in the river was assigned a Poor classification, and if the indicators 
fell under a combination of categories, such as Poor, Fair and Good, then the river was generally 
classified in the mid-range category, in this case, Fair. 
 
This was carried out for each river, recognizing that data was often not available for all indicators for 
each river, that ecological importance may arguably differ among the indicators and thus they are not 
necessarily equally weighted, and that assigning classifications for each indicator was not always 
straightforward. In order to confirm that aggregation and classification were carried out consistently 
across all ten rivers, the researcher undertook an additional numerical weighting and classification 
exercise, the details of which are outlined in Appendix 5 of this report. 


Box 2: International River Health Classifications 


South Africa: River Health Programme
41


 


• 4-level River Health Classification System 
 


Natural Good Fair Poor 


 
Australia: National Framework for the 


Assessment of River and Wetland Health
42


 


• Each river given an index score between 0 
and 1 for each criteria, and then classified 
into one of 4 categories 


 


Largely 
Unmodified 


Moderately 
Modified 


Substantially 
Modified 


Severely 
Modified 


 


European Union: Water Framework Directive
43


 


• Sets a 5-class scale for the status of each 
water body 


 


High Good Moderate Poor Bad 
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Forecast (improving, declining, or steady) was determined using the best judgment of the research and 
interviewed experts, based on the likely trajectory of the status of environmental flows in each river. 
This was based on future projections of key threats (e.g., future plans for dams or increasing surface 
water demand) as well as the management actions taken to date aimed at protecting and restoring 
environmental flows in each river. For example, where environmental flow issues have been identified 
and a river management plan implemented to restore environmental flows, the forecast would be 
considered “improving”. Where current management actions are considered inadequate for protecting 
environmental flows, or future threats are expected to worsen environmental flow conditions, the 
forecast would be considered “declining”. Where conditions appear to be relatively stable, with no clear 
indication that conditions will decline or improve markedly, the forecast was considered “steady”. 
 
While this study represents a science-based assessment, there are obvious limitations to the approach 
taken. Due to limitations and inconsistencies in the available data for each river, status classifications 
are based largely on qualitative information and relied heavily on the best judgment/opinion of experts 
in the field as well as the researchers. We acknowledge that this type of assessment is, by nature, 
subjective; however this does not make the study or its results any less relevant. Despite these 
limitations, the methods and results of this study have been peer-reviewed and we are confident that 
they depict, as accurately as possible, the status and forecast of environmental flows in the ten rivers 
assessed.
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at a glance…                   Athabasca River  


Length: 1,538 km 
Average Discharge: 784 m3/s 
Drainage Area:  155,000 km2 
Major Drainage Basin: Arctic Ocean 
Jurisdiction: Alberta 
 


Major Issues:  withdrawals, climate 
change  


   Status: GOOD Forecast: DECLINING   


 


STATUS OF ENVIRONMENTAL FLOWS - RIVER ASSESSMENTS 


 


Athabasca River 


One of North America’s largest remaining free-flowing rivers and the longest river in Alberta, the 
Athabasca flows northeastward from its source in the Columbia Icefields of the Rockies across the 
prairies into the Peace-Athabasca Delta in northern Alberta. Along the way, this majestic river provides 
water and important habitat for fish and migratory waterfowl, but the lower portion of the Athabasca 
also flows directly through one of the largest known oil reserves in the world — the Alberta Oil Sands.44 
Current technology requires between 2.03 and 4.09 barrels of water for each barrel of oil produced, and 
most of this water is withdrawn from the Athabasca River.45,46,47,48 Water withdrawals for the expanding 
and water-consumptive oil sands industry pose a 
significant threat to environmental flows in the Athabasca 
River.49,50  The rapid pace of industrial development and 
corresponding growth in water demand from the 
Athabasca River, especially when considered cumulatively 
with climate change, necessitate immediate action to 
protect its vulnerable aquatic ecosystems by limiting 
withdrawals  to within sustainable levels. 
 


For most of its length, flow in the Athabasca River is 
relatively undisturbed due to the fact that there are no dams or 
reservoirs and very little development upstream of the oil sands.49 Its significance is 
recognized nationally and internationally, with its pristine upper reaches in Jasper National Park 
designated as a Canadian Heritage River. Here the river is fast-flowing and silt-laden, plunging through 
narrow gorges and rapids and braiding through alluvial plains, making it a popular destination for 
whitewater canoe and kayak enthusiasts.51 As the terrain flattens, the Athabasca winds its way more 
slowly across Alberta to its lower reaches in the northeastern corner of the Province. Where it empties 
into the western end of Lake Athabasca, the delta of the Athabasca River joins those of the Peace and 
Birch rivers to form the Peace-Athabasca Delta — a 6000 km2 wetland complex that forms one of the 
world’s largest freshwater deltas and its largest boreal delta.49 
 


The Peace-Athabasca Delta is internationally recognized as a Ramsar wetland site and part of Wood 
Buffalo National Park, a UNESCO world heritage site.52 It is one of the most important waterfowl nesting 
and staging areas in North America, crossed by all four major North American flyways; up to 400,000 
birds are known to use the Delta in the spring, and more than one million in the autumn.49 As with all 
delta ecosystems, the ecological integrity of the Peace-Athabasca Delta is highly sensitive to water level 


and flows; its hundreds of shallow perched lakes and side channels rely 
on a range of high and low flow conditions in order to maintain their 
productivity.53,54,55,56 
 


Upstream of the Delta, portions of the river itself are also sensitive to 
flow levels. The lower Athabasca River supports 31 species of fish — over 
half the total number of fish species found in Alberta.57,50 These species 
are adapted to the natural flow regime in the Athabasca River, which is 
naturally highly variable from year to year as well as seasonally.58 For 


example, fish that spawn in the spring need high flows at that time, while fall spawning fish typically do 
best with low flows then. Field studies and local traditional knowledge have shown that fish in the lower 


Important Ecological Features 
•  


• Peace-Athabasca Delta is a 
World Heritage Site, world’s 
largest boreal delta; crossed 
by all 4 major N. Am. 
flyways


52
 


• Lower Athabasca supports 31 
fish species, over half the  fish 
species in Alberta


57
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Athabasca River are especially vulnerable during the winter months, when flows are naturally very low 
and the river is ice-covered and thus habitat is significantly reduced and may also be susceptible to low 
dissolved oxygen.49,50,59 Therefore, it is very important to ensure, in addition to maintaining natural flow 
variability, that enough water is left instream in the winter months to sustain the aquatic environment. 
Canadians are concerned about the impact of oil sands development on our water resources. A recent 
poll found that concern about impacts on freshwater was cited as the single most important oil sands 
environmental issue by Canadian citizens.60 Aboriginal groups, locally and throughout the greater 
Mackenzie Basin (of which the Athabasca River is part) are directly affected by the health of the 
Athabasca River and its ecosystems. Traditionally and presently, they rely on the waters of the 
Athabasca for cultural, spiritual, and recreational purposes, as well as for commercial and subsistence 
fisheries.69,61 The nearby Athabasca Chipewyan and Mikisew Cree First Nations, along with many other 
stakeholders, have spoken out about the need for strong protection of environmental flows and water 
quality in the Athabasca River.66 
 


Threats to Environmental Flows 


Oil Sands Water Withdrawals 


The oil sands mines along the lower Athabasca River, north of Fort McMurray, are by far the principal 
water users in the Athabasca River basin, accounting for 76% of licensed water use in 2005, with 
another 8% allocated for other petroleum purposes.49 The Athabasca River is the main source of water 
for these operations, which use large quantities of water to extract oil from bitumen. In 2007 alone, oil 
sands operations withdrew more than 128 million m3 of water from all sources,62 which represents only 
a portion of their maximum allocations — current projects are licensed to divert over 441 million m3 of 
freshwater from the Athabasca each year,62 and this is expected to increase to more than 500 million m3 
per year if proposed projects are also approved.63,64 Although oil sands projects generally use less than 
their maximum allocation, at full development they will be entitled to withdraw more water than is used 
by the entire City of Toronto in one year.50 But while cities return most of the water they withdraw back 
into its source after it has been treated, only 3.3% of the water used in oil sands processing is returned 
after use, and the rest ends up in toxic tailings ponds.50,66,65 


 
Development in the oil sands is rapidly expanding; only 
two oil sands mining projects were operational prior to 
2002, and now there are four, with three more 
approved.64 Oil production from these operations is 
expected to more than double by 2015 to 3 million barrels 
per day66(although the actual pace of development may 
be tempered somewhat as a result of the recent drop in 
oil prices67).58 Along with this expansion will come 
increased water demand and use, in response to which 


the Government of Alberta has acknowledged that, over the long term, the Athabasca River may not be 
able to meet the needs of all planned mining operations and maintain adequate environmental flows.68 
 


The Canadian Association of Petroleum Producers reports that the oil sands currently use less than one 
percent of the Athabasca’s flows, and that future projects could increase that number to 2%.69 However 
while withdrawals may represent only 1 to 2% of mean annual flow, in a river like the Athabasca with 
highly variable flows, mean annual flow tells only part of the story. For instance, spring and summer 
peak flows are commonly ten times greater than winter low flows and flows as low as 75 m3/s have 
been observed. During these low flow periods, when it is known that ecosystems in the Athabasca River 


Status of Environmental Flows: GOOD 
 


• Oil sands water consumption projected to 
increase over 200% by 2015


66
 


• Oil sands withdrawals represent 1-2% of mean 
annual flow,


69
 but a much greater proportion of 


flow during winter, placing ecosystems at risk
70


 


• Climate warming in Athabasca region 3x global 
average


72
 


• One study found Athabasca summer flows 
declined almost 30% between 1978 and 2005


49
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are most vulnerable to impacts from withdrawals,70 water requirements of current and proposed 
projects, which are projected to reach 16 m3/s,71 represent a much larger proportion of the Athabasca 
River’s flow. When the winter “potential sustainability threshold” of the Athabasca is reached 
(a low flow that is exceeded 95% of the time where the ecosystem is expected to experience 
significant changes),70 maximum water withdrawals are set at 15 m3/s and decrease each week in the 
winter to a low of 8.2 m3/s. Oil sands mining operators are always permitted to withdraw this amount 
regardless of the severity of a low flow event,70 which gives precedence to water withdrawals over 
ecosystem protection. Future water withdrawals during these low flow conditions could cause the status 
of environmental flows in the Athabasca River to easily slip from Good to Fair or even Poor. 
 


Similarly, in an assessment of the compatibility between oil sands projects and ecosystem water needs, 
a 2006 WWF-Canada report found that, even at the lower end of projections of oil sands water 
withdrawals, there would have been 10 times during the past 25 years when the minimum flows in the 
Athabasca River would have been low enough to cause short term impacts on ecosystems.72 The report 
concludes that, because estimates of water requirements for current and planned projects exceed 
Alberta’s recommended target for aquatic ecosystem protection in the Athabasca River in low flow 
periods, the projected rate of water use by the oil sands industry is unsustainable.72 It is clear that, if left 
unchecked, current and future water withdrawals from an expanding oil sands industry could represent 
a very real threat to environmental flows in the Athabasca River. 


Climate Change 


The Athabasca River basin is already experiencing climate change, with an observed increase in air 


temperatures of 1.5 – 1.8˚C from 1961 to 2000 — three times higher than the global average of 0.6˚C.72 
Over the past century, river flows have declined throughout the prairies,73 and the Athabasca appears to 
be no exception. According to Schindler et al. (2007),49 summer flows in the Athabasca River at Fort 
McMurray declined by 19.8% between 1958 and 2003, and by almost 30% in the time since 1970. While 
other studies have found less dramatic trends in declining flows over different time periods and 
seasons,74,75 decreasing streamflow is consistent with observed trends in declining winter and spring 
precipitation and increased evapotranspiration driven by warmer temperatures.49 Also, the glacier 
feeding the Athabasca River has shrunk by 25% over the last century,76 and while this may have 
contributed increased meltwater in recent years, it will soon (if has not already) result in reduced 
meltwater into the Athabasca system, further reducing flows. Climate change prediction is fraught with 
uncertainty, and Alberta’s natural climatic variability may also be contributing to recent warmer, drier 
conditions,72 however nonetheless it appears to be generally accepted that flow in the Athabasca has 
declined in recent years, a trend that is expected to continue into the future. 
 


Central and northern Canada, including the Athabasca region, is expected to experience much greater 


climate warming than the global average — temperatures are predicted to rise by as much as 3.5 to 4˚C 
in this region by 2050.77 Efforts to model the combined effects of predicted temperature and 
precipitation changes on flows in the Athabasca River have been undertaken as part of the Mackenzie 
GEWEX Study,78 and these studies suggest that further declines in annual runoff of up to 30% may occur, 
with minimum flows in the river declining a further 7 to 10%.77 
 


Ironically, oil sands operations are among the largest sources of greenhouse gas emissions in Canada (by 
2015 they are projected to emit more greenhouse gases than the country of Denmark72), and as such 
are contributing significantly to the climate warming that is predicted to reduce flows in the Athabasca 
River — exacerbating the problem of water insecurity not only for ecosystems but for industry itself. 
With annual and winter low flows decreasing in recent years, a trend expected to persist into the future, 
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the potential exists for oil sands water withdrawals to threaten environmental flows in the Athabasca 
River to a much greater degree than has occurred to date. If they decline as predicted, flows in the 
Athabasca River will be insufficient to satisfy both the needs of rapidly expanding oil sands production 
and sustain the natural environment. 
 


Management and Advocacy Initiatives 


Environmental flows, or “instream flow needs” (IFNs) as they are known in Alberta, have been given 


explicit consideration in only a few of the Province’s rivers, one of which is the Athabasca.79 Initially, the 
Cumulative Effects Management Association (CEMA), a multi-stakeholder group created to manage the 
cumulative impacts of oil sands development, was tasked with developing IFNs for the lower 
Athabasca.61 However, when CEMA failed to reach consensus by 2005, Alberta Environment and DFO 
(on the recommendation of two joint federal-provincial panel hearings for two separate oil sands mines 
held in 2003) released a two-phase framework in March 2007.70 Phase 1 of the Water Management 
Framework (currently in place) was designed to manage environmental flows on an interim basis until 
development of Phase 2, which is ongoing. Essentially, the Phase 1 Framework specifies different 
management strategies for ranges of river flow — in the “green” zone, where (according to the 
Framework) there is sufficient water to meet industry and ecosystem needs, industry can withdraw up 
to 15% of flow; in the yellow zone, allowable withdrawals are reduced; and in the red zone, where 
withdrawals could threaten ecosystems, industry is allowed a smaller percentage of flow.70 
 


The Phase 1 Framework has been criticized for a number of shortcomings, including not being 
sufficiently precautionary, not being enforceable, not providing incentive for industry to reduce water 
use, and for failing to consider the impacts of climate change.49,50,80 For instance, it does not establish an 
“ecosystem base flow” (EBF) which would require industry to stop withdrawing water during low flow 
periods, when fish and fish habitat may be impacted.64 Also, as discussed, under the Phase 1 Framework 
oil sands mining operators are always permitted to withdraw at least 5.2% of historical median flows 
regardless of the severity of a low flow event. WWF-Canada has recommended that Alberta consider 
withholding approval of future oil sands projects until it can ensure that environmental flows will be 
provided to protect ecosystems in the lower Athabasca in the face of a changing climate.72 
 


Coordinated by CEMA, the Phase 2 Framework Committee 
(P2FC), a multi-stakeholder group consisting of 
representatives of the federal and provincial governments, 
industry, NGOs, and First Nations and Metis groups, has 
been tasked with recommending a long-term management 
framework for the lower Athabasca by the end of 2009, for 
implementation in 2011. Using information from field 
studies and modeling, and striving for consensus, the P2FC is 
considering environmental, social and economic values in 
order to build on Phase I and develop a water management framework that will protect environmental 
flows. Specific environmental criteria being used include connectivity in the Peace-Athabasca Delta, 
channel maintenance, walleye recruitment, Lake Whitefish spawning, fish habitat, and winter dissolved 
oxygen. Social values include traditional land use, boating, and recreational use of the river. Industry is 
assessing their water needs, which the committee will use to evaluate what combination of mitigation 
and water withdrawal will meet future needs while protecting aquatic ecosystems and social values.67,70 
Additionally, research will be directed towards defining an EBF, a level of low flow where industry water 
withdrawals would effectively stop.70 
 


What’s being done about it? 
 


• Current framework is not sufficient — not 
enforceable, does not consider climate 
change


49,50,80
 


• Recommendations for long-term framework 
in development (2011 implementation)


70
 


• Many stakeholders (including WWF-Canada) 
advocating for protection of environmental 
flows from increasing oil sands withdrawals. 
See www.oilsandswatch.org  







Rivers at Risk  River Assessments – Athabasca River 


 21


WWF-Canada has been an active participant in the P2FC, with the interests that a long-term framework 
must incorporate the effects of climate change on flows, provide protection during low flows (an EBF) as 
well as peak flows, establish industry water conservation objectives, and be legally enforceable. While 
efforts to date represent positive and constructive steps towards sustainable water management, these 
further elements are essential to protect environmental flows and truly balance economic, social and 
environmental objectives for the Athabasca River. 
 


 
 


Figure 3. Summary of Environmental Flow Classification for the Athabasca River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Unaffected by fragmentation and flow regulation 


Water withdrawals and diversions Some withdrawals, evidence that growing demand will increase 
withdrawals and cause future threats 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change expected 
to result in significant changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows somewhat altered from natural, resulting in 
moderate losses of connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows not significantly altered from natural; slight 
changes in seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species/ecosystems dependent on natural flow 
regime are healthy; few negative impacts from changes to flow s 


Water quality in relation to flow 
regime 


There are significant water quality issues in the Athabasca River, 
but these are not caused by alterations to environmental flows 


 


 
Status of Environmental Flows/Forecast: GOOD/DECLINING 
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at a glance…                 Fraser  River  
 


Length: 1,375 km  
Average Discharge: 3,972 m3/s 
Drainage Area:  234,000 km2 


Major Drainage Basin: Pacific Ocean  
Jurisdiction: British Columbia 
 


Major Issues:  Tributary dams, water 
withdrawal, 
climate change 


Status: GOOD Forecast: STEADY 


 


 


Fraser River 


The Fraser River, named after Simon Fraser, the first non-Aboriginal explorer to reach its mouth, is truly 
a great Canadian river in every sense, sustaining rich natural and cultural values throughout its basin. 
The fourth largest North American river with no mainstem dams, the Fraser is the largest river in British 
Columbia, and its massive and diverse watershed covers more than a quarter of the province from the 
Rockies to the Pacific Ocean, representing 11 of BC’s 14 biogeoclimatic zones.81 A Canadian Heritage 


River, the Fraser is one of the world’s greatest 
salmon rivers, producing more salmon than any 
other river on earth.82 Its vast natural resources 
have sustained diverse Aboriginal cultures in the 
Fraser Basin for at least 10,000 years.81 Today, the 
Basin is home to two-thirds of British Columbians 
(2.7 million people) and contributes 80% of the 
province’s economic output.83 Although considered 
one of the less-impacted major rivers in North 
America,81 the Fraser tied for second on the 
Outdoor Recreation Council of BC’s 2008 “Most 


Endangered Rivers” list, and has been in the top five 
for 15 of the past 16 years,84 and approximately one of every ten vertebrate species in the Basin is “red-
listed” - extirpated, threatened or endangered.98 While progress has been made on many fronts, there 
are persistent concerns about the Basin’s long term health, and continued commitment is needed to 
address the many issues facing the Fraser River. 
 


High in the Rockies, the Fraser River begins in Mount Robson Provincial Park, near where the Athabasca 
and North Saskatchewan Rivers also arise. The upper river flows northwest through a deep, narrow 
valley until just east of Prince George it turns sharply to flow south between the Coast Mountains to the 
west and the Cariboo Mountains to the east. It is in this mid-section that the Fraser is joined by the West 
Road, Quesnel, Chilcotin and Bridge Rivers, and further downstream it meets the Thompson River, one 
of North America’s largest rocky-bottom rivers.81 After tumbling through the Fraser Canyon, it turns 
west and flows through the heavily populated lower Fraser Valley, through the city of Vancouver and 
surrounds, to the Fraser Delta where it finally empties into the Strait of Georgia in the Pacific Ocean. 
 


The waters of the Fraser system provide spawning and rearing habitat for millions of salmon from all five 
Pacific species, and support 30 other fish species and 87 more in its estuary.82 Many of these species are 
commercially important; fishing in the Fraser Basin is worth more than $300 million per year.85 Highly 
sensitive to water levels, temperatures and pollution, salmon in the 
Fraser River have shown marked declines in recent years.86 For example, 
sockeye returns in 2007 and 2009 were the lowest observed in 30 
years.87,88 The white sturgeon, North America’s largest freshwater fish, is 
listed as endangered under COSEWIC,89,90 and has been a species of 
concern throughout the Fraser River since the early 1900s when 
commercial fishing reduced its numbers to dangerously low levels.90 
White sturgeon continue to face significant obstacles, including habitat 
degradation in the Fraser and flow regulation and dams on some of its 
tributaries.90,91 


Important Ecological Features 
 


• World’s most productive 
salmon system; tens of 
millions of salmon return to 
Fraser to spawn each year


82
 


• Endangered Upper Fraser 
River white sturgeon


89
 


• Fraser River Delta, one of BC’s 
most productive waterfowl 
habitats and migratory 
staging areas


83,92
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The Fraser Basin also provides important terrestrial habitat, most notably the Fraser Delta which is one 
of BC’s most productive waterfowl breeding and overwintering areas, and is a crucial staging area for 
migratory birds along the Pacific Flyway.83 It supports the highest densities of wintering birds in 
Canada,92 and portions of it have been designated Ramsar sites and Important Bird Areas, but its 
integrity is threatened by human impacts such as expansion of agriculture and urban areas as well as 
river dredging, dyking, and channelization, which interrupt natural flow and sedimentation patterns in 
the Delta.93  
 


While the mainstem of the Fraser River remains free-flowing and only moderately affected by 
fragmentation and flow regulation, a host of emerging issues are creating cause for concern. Declining 
sockeye salmon returns, increasingly low streamflow, fragmentation and regulation of tributaries, and 
competition for water from agriculture and urban growth all point to the future challenges that must be 
addressed in order to sustain the rich natural and cultural values that flow from the mighty Fraser River. 
 
Threats to Environmental Flows 


Flow Regulation and Modification 


While there are no dams on the main stem of the Fraser River, some of its major tributaries have been 
dammed and thus the system is considered to be moderately affected by fragmentation and flow 
regulation.30 Specifically, the Nechako, Bridge and Stave Rivers have been dammed, primarily for 
generation of hydroelectricity, and on waterways throughout the Basin there are many smaller dams 
that generate hydroelectricity or serve various other purposes such as water storage for irrigation.94  
 


Dams on Fraser tributaries have significantly impacted 
hydrology and ecosystem dynamics in these sub-
watersheds. The Nechako River, which drains the 
northwest corner of the Fraser Basin and contributes 
8.3% of the Fraser’s flow, was dammed in 1952 by Alcan 
Aluminum, raising upstream water levels 50 m and 
permanently diverting 60 to 70% of the river’s flow for 
power generation.81,95 As a result of the Kemano 
Diversion, summer flows in the Nechako downstream of 
Kenney Dam have decreased by as much as 60%, flow 
velocity has decreased, and 85% of Type 1 side channels 
have been lost.95,96 The timing of these habitat changes coincided with significant recruitment failure in 
endangered white sturgeon populations,91 and water temperature changes have ignited concerns about 
thermal stress to migrating sockeye salmon in the Nechako system.81 
 


Along the Lower Fraser, delta and floodplain dynamics have been altered by extensive dyking and 
drainage, built in response to major flooding in the late 1800s.81 Stabilization of river channels and land 
on the Fraser Delta facilitated agricultural and urban development on low-lying floodplains, and still 
protects 65,000 ha of land along both sides of the river from the town of Agassiz to the river’s mouth.97 
While providing important flood control, this infrastructure has nevertheless altered floodplain 
ecosystems, reducing the extent of wetlands and habitat in the Lower Fraser River.40,98 
 


Changes in land cover, due to logging and urbanization, have also modified hydrology and river flow in 
the Fraser Basin. For instance, assuming that 11% of the basin is urbanized, of which 30% is estimated to 


Status of Environmental Flows: GOOD 
 


• Mainstem free-flowing, but some major 
tributaries have been dammed


30
 


• Summer flows in Nechako River down 60% 
below dam, impacting endangered white 
sturgeon and salmon


91,95
 


• Groundwater taking not regulated in BC, 
impacting environmental flows in the interior


100
 


• Climate change already altering Fraser River 
hydrology, causing warmer water and 
reduced flows, threatening already-stressed 
salmon


100,107,108
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be impervious, it has been estimated that approximately 3.79 x 108 m3 of water per year no longer 
infiltrates the soil to recharge aquifers in this region — enough to supply the needs of 1.9 million 
people.40 Instead, this water quickly runs off impervious surfaces, changing the discharge profiles of 
rivers and streams in the Basin and increasing erosion.40 


Water Withdrawal 


In the drier interior of the Fraser Basin, excessive withdrawals of both surface and groundwater, 
especially during increasingly common periods of low flow, have resulted in local water shortages, 
reduced streamflow and stressed aquatic habitats and species.84,98 Despite far reaching concerns about 
the maintenance of environmental flows in the interior, requests for new water withdrawals in this area 
are still being considered by the province,84 and despite evidence that groundwater is being depleted 
and its extraction is impacting environmental flows and aquatic ecosystems,99,102 BC remains the sole 
province in Canada that does not require a government license for groundwater extraction.100 
 


In the Nicola watershed, for instance, in the interior of the Fraser Basin, extensive withdrawals of 
surface and groundwater — mainly for irrigation — have had major effects on stream flows and fish 
habitat.101 In rivers such as the Nicola where flows are reduced, either naturally or due to water 
withdrawal, the remaining water is more quickly heated by solar radiation and water temperature 
becomes a problem, often exceeding the optimal levels for salmonids and routinely reaching lethal 
levels (above 25⁰C).102 This problem is exacerbated where groundwater takings reduce cooling 
groundwater flows, and by extensive removal of riparian vegetation that results in a loss of shade.102 


Climate Change 


Excessive water extraction is even more problematic in the Fraser Basin when superimposed with the 
increasingly evident impacts of climate change. Average air and water temperatures have warmed over 
the past 50 to 100 years, and Fraser River freshets are occurring earlier than in the past 85 years.87 
Record low streamflow and water levels have been recorded in the interior, such as in the Thompson 
and Nicola basins, which have been attributed to lower snowpack, earlier snowmelt, and warm and dry 
weather, conditions that are expected to persist with continuing climate change.100 
 


Scenarios predict that average temperatures in BC will increase over the next century and precipitation 
patterns will vary across the province. By the 2050s annual average temperature is expected to warm by 
1.7°C and annual precipitation will increase by 6%, within a range of 3 to 11%,103 with generally wetter 
winters, drier summers and increasing extreme precipitation events.104 Due to BC’s diverse climate and 
hydrology, even within the Fraser Basin, these impacts will be experienced differently in different 
places.105 For example, temperatures are expected to rise more in northern BC than in the south.103 
 


In the Fraser River, shifts in streamflow are projected to occur as the climate changes. Warmer 
temperatures could cause the river to peak earlier, and this peak may be reduced because of decreased 
snowpacks and storage.106 Changes in flow could increase the frequency of floods and water shortages, 
and higher water temperatures are likely to impact fish.104,106 The impact of climate change on salmon is 
one of the issues of greatest concern in the Fraser Basin;107 temperature increases and reduced flows 
are threats to salmon, and in the Fraser River there has been some indication that warmer water has 
delayed sockeye migration.107,108 Scientists predict that if streamflows continue to decline, Fraser salmon 
may have difficulty accessing and navigating migration routes and could be seriously threatened.108 
 


An indirect albeit significant impact on flows in the Fraser Basin is expected to occur as a result of the 
recent climate change driven mountain pine beetle infestation in the BC interior, which has devastated 
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forests across the province, affecting 60% of the Fraser Watershed.109 Lost forest cover from infestation 
and secondary logging will result in major impacts on rivers and streams — forests of beetle-killed trees 
have higher snowpacks, higher water tables, faster snow melt, higher spring floods, and more flash 
flooding and erosion.109 These changes will significantly alter watershed hydrology and ecology, further 
threatening already stressed salmon runs and other species that rely on environmental flows. 
 
Management and Advocacy Initiatives 


A main objective of the federal Wild Salmon Policy is to maintain marine, freshwater and terrestrial 
habitat and ecosystem integrity,110 which could provide a vehicle through which to protect 
environmental flows in the Fraser Basin. The BC Fish Protection Act also includes a number of provisions 
for protecting environmental flows in the province, such as prohibiting new dams on “sensitive” rivers 
(some of which are in the Fraser Basin), and enhancing the ability of managers to consider fish habitat 
needs in water licensing; however some innovative provisions such as “streamflow protection licences” 
for environmental flows were considered but never brought into force.100 Provincial agencies, in 
collaboration with the Department of Fisheries and Oceans, have developed guideline documents for 
evaluating instream flow needs of fish as they relate to hydroelectric proposals,111 and through its Living 


Water Smart initiative, part of modernizing water management in the province, the BC government aims 
to review existing water legislation to include provisions for environmental flows,112 though little action 


has been taken on this issue to date.113  
 


In 1998, under the Water Act, the BC 
government requested that BC Hydro 
undertake a Water Use Planning process to 
review operating conditions at their generating 
facilities, with the overall goal of balancing 
competing uses of water including fish and 
wildlife, recreation, and power generation 
needs.114,115 This process has resulted in Water 
Use Plans for most of BC Hydro’s facilities, 


including several Fraser River tributaries such as the Bridge and Alouette Rivers.100 Developed in 
consultation with government, First Nations, local citizens and interest groups, these Water Use Plans 
have resulted in improved knowledge of the environmental flow requirements for fish in BC, and 
outcomes to date have generally been positive, although not without some level of compromise on fish 
conservation objectives and a lack of full consensus at some facilities.115 
 


Other innovations in water management are occurring within the Fraser River Basin on a smaller scale. 
In the Nicola Watershed, for example, a successful community-led process has led to the ongoing 
development of the Nicola Water Use Management Plan, which specifies how water will be managed to 
balance the needs of people and ecosystems in the watershed.102 
 


The only organization of its kind in Canada today, the Fraser Basin Council is a unique partnership of 
public and private interests, involving but at an arms-length from governments, made up of broad 
representation from all sectors of society that emphasizes an integrated approach to realizing social, 
economic and environmental goals.85,116 As part of its work toward sustainability, the Fraser Basin 
Council is a founding partner, along with the Pacific Salmon Foundation, Living Rivers Trust Fund, and 
the Fraser Basin Initiative of Fisheries and Oceans Canada, in the Fraser Salmon and Watersheds 
Program, which functions by enabling groups to recognize activities that threaten their local watersheds 


What’s being done about it? 


• BC has tools to protect environmental flows, but action so far 


has been weak — groundwater still unregulated
112,113


 


• BC Hydro Water Use Planning undertaken on several Fraser 


tributaries —positive outcomes in most rivers
115


 


• Innovative initiatives, such as Nicola Water Use Management 


Plan, consider environmental flow needs of rivers
102


 


• Many groups advocating for protection of environmental flows 
in Fraser Basin. See:  


• Fraser Salmon and Watersheds Program (www.fswp.ca) 


• Watershed Watch Salmon Society 
(www.watershed-watch.org) 
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and works with individuals, organizations and institutions on projects to improve community 
engagement, governance, habitat and fisheries in the Fraser Basin.117 
 


Watershed Watch Salmon Society and the David Suzuki Foundation are two of the numerous groups 
active in science-based advocacy towards protection of environmental flows and improving water 
management in the Fraser Basin, with a particular focus on how these relate to conservation of sensitive 
pacific salmon habitat. 
 
 
 


Figure 4. Summary of Environmental Flow Classification for the Fraser River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Main stem unaffected by fragmentation and flow regulation  


Water withdrawals and diversions Few, infrequent withdrawals overall; but significant in parts of the 
basin, evidence that demand may increase in the future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in moderate changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows slightly altered from natural, no or minor losses 
of connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows not significantly altered from natural; slight 
changes in seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species/ecosystems dependent on natural flow 
regime are somewhat impacted by changes but not in imminent 
danger 


Water quality in relation to flow 
regime 


No evidence that water quality problems (if present) are related 
to changes in flows 


 


 
Status of Environmental Flows/Forecast: GOOD/STEADY 
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at a glance…               Grand River 
 


Length: 300 km  
Average Discharge: 80 m3/s 
Drainage Area:  6,800 km2 
Major Drainage Basin: Atlantic Ocean  
 (Great Lakes) 
Jurisdiction: Ontario 
 


Major Issues:  Dams, water withdrawals, 
urban growth, climate 
change 


Status: FAIR Forecast: STEADY 


Grand River 


Flowing through rich agricultural land and expanding cities in the largest inland watershed in southern 
Ontario,118 the Grand River has undergone a great deal of change in its history. Prior to European 
settlement, which occurred around the mid-1700s, the Grand River watershed was largely covered with 
forests and wetlands. Since then, however, the land has been progressively cleared and most its 
wetlands drained to make room for farms, industry and settlements; by the 1950s only remnants of the 
region’s forests remained.119,120 These land use changes caused significant changes to the watershed’s 
hydrology and flow regime, which, along with subsequent river modification and use for waste disposal, 
led to a rapid decline in the health of the watershed121 — to the point where, in the 1940s, the Grand 


was described as a sewer.122 Since then, considerable 
effort has been put toward restoring the river and its 
watershed by the Grand River Conservation Authority 
(GRCA) and others, and the Grand is now touted as one of 
the healthiest rivers in North America in a heavily 
populated area.123 However despite improvements in 
water quality and watershed condition, the legacy of 
years of river modification along with pressure from 
population growth and increasing demand for water 
continue to impact environmental flows in the Grand 
River watershed. 
 


Near its source at the highest point in Ontario in the 
Dundalk Highlands, the Grand River receives water from the Luther Marsh wetlands. It 
winds south as it widens and deepens, flowing steeply as it tumbles over a 15 m waterfall and through a 
limestone gorge at the town of Elora. Passing through the cities of Waterloo, Kitchener and Cambridge, 
it picks up two of its major tributaries, the Conestogo and Speed Rivers, and joins with the Nith River 
north of Brantford. Broadening further, it continues southwest through the territory of the Six Nations 
of the Grand River (which has the largest population of any First Nations 
in Canada124), toward Lake Erie where it flows into the Great Lakes at 
Port Maitland. 
 


The Grand River watershed offers cold, warm, and mixed water habitats, 
supporting a range of species. There are 82 species of fish in the 
watershed, which is about 50% of all fish species in Canada.118 
Additionally, six of 29 COSEWIC-listed (as Vulnerable, Threatened or 
Endangered) fish occur in the Grand: black and river redhorse suckers, 
redside dace, silver shiner, greenside darter, and eastern sand darter.125  
 


The Grand River and its watershed provide drinking water, from surface 
and ground sources, for almost a million people, and assimilates waste from 28 water treatment 
plants.118,126 The river also provides important recreational opportunities including canoeing, hiking, and 
fishing; fly fishing alone contributes more than $1 million to the local economy each year.118 In 
recognition of its exceptional natural and cultural values, the Grand River was designated a Canadian 
Heritage River in 1994,127 and is the one of only two Canadian rivers to be awarded the prestigious 
International Thiess Riverprize for outstanding achievement in river management.128 
 


Important Ecological Features 
 


• 82 fish species (50% of species 
in Canada), in cold, warm and 
mixed water habitat (brook 
trout, brown trout, steelhead, 
walleye, bass…)


118
 


• 6 COSEWIC-listed fish, 
including black redhorse 
sucker and redside dace


125
 


• Grand River Forest contains 
Carolinian forest species rare 
to Canada


118
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The Grand is a complex system, where hundreds of years of development continue to influence river 
flows and ecosystems, and where water quantity and quality are inextricably linked. Protecting the 
integrity of the Grand River in the face of current and future threats will require building on past 
successes and considering environmental flows as an essential component of watershed management. 
 
Threats to Environmental Flows 


Flow Regulation and Modification 


Flow in most of the Grand River watershed, especially its main stem, is highly regulated.129 This is mainly 
for flood control and low flow augmentation — the system’s many dams and reservoirs are operated to 
reduce the extremes of spring floods and top up summer low flows. Such extremes were not always the 
case on the Grand River, however. When European settlers cleared most of the land in the watershed in 
the 1700s and 1800s, they effectively removed the ability of the watershed to retain water, moderate 
high flows, and sustain flows in the river year round. The consequences of these hydrological changes 
were catastrophic spring flooding, followed by severe summer drought, which reached a critical point by 
the early 1900s.120 In response, the Grand River Conservation Commission (predecessor of the GRCA) 
was formed and in 1939 began building the Shand Dam upstream of Fergus, the first multi-purpose dam 
of its kind in Canada, built to stabilize flows by replacing the natural holding capacity of the 
watershed.120,123 There are now numerous dams in the watershed, 32 of which are owned and operated 
by the GRCA and over 100 more that are privately or 
municipally owned.130 
 
Although river regulation on the Grand is a somewhat 
different story than in most places — it has provided 
beneficial and much needed flow stabilization and flood 
control, and greatly improved river health — it has also 
resulted in a highly modified river and flow regime. 
Indeed, the Grand River and its watershed have been so 
heavily modified that a return to the historical natural 
flow regime is not practical and will never occur.120 Dams in the watershed have fragmented the river, 
modified flows and flood hydrographs, and altered water temperatures, sometimes negatively 
impacting fish habitat.131 Additionally, dams have dampened high flows that would naturally flush 
nutrients, sediment and organic materials downstream.132 Dams elsewhere in the watershed also limit 
the amount of water that can be released from the Shand Dam, which may impact habitat quality for 
the downstream brown trout fishery which requires specific water flows, quality and temperature.133 It 
is recognized that naturalization of river flow regimes, within the limits of GRCA’s operating constraints, 
may improve the ecological integrity and health of the river.132 


Water Withdrawal and Use 


Annual water use in the lower Grand watershed is classified by the Ministry of Natural Resources as 
“medium” (all other watersheds in the province are considered “low”, with the exception of one to the 
southwest that is “high”).134  Municipalities are the main water users in the watershed, making up 36.9% 
of water use in 2005.135 Approximately 70% of municipal supply comes from groundwater, with the 
remaining 30% withdrawn from surface water sources (91% of which is from the Grand River), although 
surface water is becoming more significant.135 Other noteworthy water uses include aggregate 
extraction and agricultural irrigation, which jumps from being the 8th (annually) to the 2nd largest user of 
water during the summer months.135 
 


Status of Environmental Flows: FAIR 
 


• Hundreds of dams in the watershed; flow is highly 
regulated


129
 


• Water withdrawals — demand highest when 
supply is lowest; total permitted withdrawals 
exceed supply in parts of watershed


129,136
 


• Population expected to grow 57% between 2001 
and 2031 to 1.2 million


140
 


• Temperature to increase 2.6 to 5.6⁰C over next 
century, causing hydrological changes


141
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Water withdrawals peak in the summer, when, in the Grand River watershed, water supply is lowest. As 
such, the upper Grand is classified as a “medium” water use watershed during summer low flow 
conditions, and the lower Grand as “high”, one of only three high use watersheds in the province.136 
Summer water takings are of particular concern with respect to aquatic ecosystems, as they coincide 
with natural low flows caused by less precipitation, higher temperatures and increased 
evapotranspiration in the watershed.129 At peak demand, as much as 20% of the water is withdrawn 
from the middle section of the Grand River.137 In the Whitemans Creek sub-watershed, where irrigation 
water use is very high, surface water demand can be as much as 76% of supply during peak irrigation 
periods.138 All permitted surface and groundwater takings total 3.6 m3/s, which exceeds the summer 
mean flow of 1.7 m3/s and approaches the mean annual flow of 4.3 m3/s.129 If all of these were 
withdrawn at the same time, there would be no water left for the aquatic environment.129 Groundwater 
withdrawals are known to affect streamflow in portions of the watershed. Again, Whitemans Creek is 
situated on a sandy plain, and groundwater from the shallow aquifer discharges to local creeks, 
contributing significantly to baseflow — groundwater takings in this vicinity are known to reduce surface 
water levels and streamflow.129 Summer low flows can have significant water quality implications, 
especially downstream of any of the 29 sewage treatment plants that discharge into the Grand 
watershed,132 which exemplifies how threats to environmental flows can affect water quality. 


Urban Growth 


Population growth has been identified by the GRCA as one of the key challenges facing the Grand River 
watershed.135,139 A study done by the Ontario government to support its Places to Grow planning policies 
predicted that the population of urban areas in the Grand River watershed will grow by 57% between 
2001 and 2031.140  The Grand River watershed is currently home to 925,000 people, and this is expected 
to grow to 1.2 million in the next 20 years.118 While a recent water budget study found that current 
demand is less than supply in most of the watershed, demand is very high in some areas and increases 
in demand could reduce water availability for people as well as the natural environment.138 The 
provincial government acknowledges that there are both water and wastewater limitations associated 
with ground and surface water in the Grand River watershed,140 and as the watershed continues to 
experience growth there will be increased demands on the basin’s limited water resources. 


Climate Change 


Climate change is one of the most significant challenges facing the Grand River watershed.139 
Precipitation in the watershed has followed an upward trend, increasing over the past century.142 By 
2090, temperatures in the Grand River watershed are predicted to be 2.6 to 5.6⁰C warmer annually, and 
precipitation (both rainfall and snowfall) is expected to increase 11 to 18%.141 It is not known with 
certainty what impacts these changes will have on the hydrology of the Grand River watershed.141,142 
Warmer temperatures could mean more frequent and intense periods of drought, as well as an earlier 
spring melt. More snow could also mean larger spring floods for the watershed, but warmer winters 
could also mean that snow accumulation could decline, thus lowering the overall storage of the 
watershed and reducing streamflow.141 By reducing flows, climate change could also impact water 
quality in the Grand River. One study estimated that a 10% reduction in peak discharge of the spring 
flood due to climate change will decrease the flushing action required to remove accumulated sediment 
and sludge from the river, thus negatively affecting water quality.143 
 
In addition to reducing streamflow and water availability, climate change will also likely increase water 
demand and use in the Grand River watershed, further exacerbating the threat to water security and the 
natural environment.144 Many water uses in the watershed are sensitive to climatic variation; the longer 
the watershed goes without rain, for instance, the more water is used to water lawns and irrigate crops. 
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Thus climate change, especially when considered in combination with other threats such as water 
withdrawals and a growing population, represents a multi-faceted threat to environmental flows in the 
Grand River watershed. 
 
Management and Advocacy Initiatives 


The Ontario Ministry of the Environment (MOE) regulates water takings through the Permit to Take 
Water (PTTW) process. Under the Ontario Water Resources Act, the Water Taking and Transfer 


Regulation specifies that, when considering a PTTW application, protecting the natural functions of the 
ecosystem must be considered, including the impact of the water taking on natural variability of water 
flow or levels, minimum streamflow, and habitat that depends on water flow or levels.145 Currently, 
Category 3 PTTW applications (those that may pose a greater risk to existing users or the natural 
environment) must be accompanied by a surface water study evaluating the potential impacts of the 
water taking, including impacts on environmental flows.146 In 2002, the MOE initiated research aimed at 
determining methods for characterizing environmental flow requirements in the context of PTTWs for a 
number of watersheds, including the Grand.147 In order to protect flows and existing water users, no 
new PTTW applications will be accepted in “high use” watersheds during low flow periods,148 therefore 
no new PTTWs will be issued in the lower Grand that plan to take water during the summer. 


 


Measures have also been implemented to protect 
river flows in the case of drought. In response to 
recent low precipitation and water levels in the 
Province, the Ontario Low Water Response was 
developed in 2000, specifying three low water 
conditions, each of which requires a different 
response from water users.149 At Level 3, for 
example, when flows are less than 30% of normal 
summer low flow in the Grand River watershed and 


there may be harm to water users and/or the natural environment, a local Low Water Response (LWR) 
Team can impose mandatory restrictions on PTTW holders.150 Research on environmental flow 
requirements in the Grand River watershed has shown, however, that current LWR levels in some areas 
may not be adequate for preventing harm to aquatic habitat.129 In addition to the LWR, several 
municipalities in the watershed have passed water conservation bylaws which include restrictions on 
lawn watering and other outdoor water use (e.g., the City of Guelph’s Outside Water Use Program151). 
 


The GRCA is responsible for operating the major flow regulating structures in the watershed to reduce 
flood damage, improve water quality and ensure water supply. Summer low flows are augmented from 
reservoir storage to meet minimum flow targets throughout the watershed, which also improves aquatic 
habitat and maintains connectivity during low flows. Minimum flow targets are driven in large part by 
the need to provide suitable drinking water quality for downstream communities such as Brantford, a 
city of 90,000 that takes its water from the Grand. The GRCA acknowledges that flow regulation requires 
a balancing act, for instance that dam operation for flood control may impact opportunities to manage 
flows for fisheries.131 They are currently looking at ways to incorporate environmental flow 
considerations into river management, such as providing high flows to restore natural channel form and 
geometry in order to improve the assimilative capacity and natural functioning of altered reaches, 
although often a lack of sufficient funding limits what can be done.152 
 


As part of fisheries management in the Grand River watershed, the GRCA, along with MNR and other 
partners, has identified management strategies that include removing and retrofitting dams and 


What’s being done about it? 
 


• Ontario’s PTTW process considers environmental 
flows; no new PTTWs in high use watersheds (which 
includes the lower Grand during low flows)


145,148
 


• GRCA responsible for watershed management, 
reservoir and dam operation


118
 (www.grandriver.ca)  


• GRCA looking for ways to incorporate environmental 
flows into river operation, limited by lack of funding


152
 


• Trout Unlimited Canada is active in river restoration 
and fisheries management


153
 (www.tucanada.org) 
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reservoirs in order to improve fish habitat and restore free-flowing water in the watershed.131 Trout 
Unlimited Canada has been an active partner in watershed and fisheries management on the Grand 
River, as well as in undertaking on-the-ground restoration work such as removing dams that alter 
environmental flows and threaten fish habitat (e.g., the Five Oaks Dam on Whitemans Creek).153 
 


 


 


Figure 5. Summary of Environmental Flow Classification for the Grand River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Strongly affected by fragmentation and alteration (main stem and 
tributaries) 


Water withdrawals and diversions Some withdrawals, evidence that growing demand will cause 
future threats 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in moderate changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows somewhat altered from natural, resulting in 
moderate losses of connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows significantly altered from natural; frequent 
changes in natural seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species and/or ecosystems dependent on natural 
flow regime are somewhat impacted by changes but not in 
imminent danger 


Water quality in relation to flow 
regime 


Evidence that changes in flows are impacting or could impact 
water quality 


 


 
 


Status of Environmental Flows/Forecast: FAIR/STEADY 
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at a glance…                        M a c ke n z i e  Ri v e r  


Length: 1,738 km 
Average Discharge: 9,020 m3/s 
Drainage Area:  1,800,000 km2 
Major Drainage Basin: Arctic Ocean 
Jurisdictions: River: NWT 


Basin: NWT, Yukon, BC, 
Alberta, Saskatchewan 


 


Major Issues:  energy development, 
climate 
change 


Status: NATURAL Forecast: STEADY 


Mackenzie River 


Named Deh Cho, or “big river”, by the Dene people who call its neighbouring lands home, the Mackenzie 
River is truly one of Canada’s — and the world’s — great river systems. Flowing swiftly northward from 
Great Slave Lake for almost 1,800 km, through vast expanses of pristine wilderness, globally important 
forests and tundra, it is Canada’s longest river.154,155 Where it finally empties into the Arctic Ocean, it 
deposits an enormous amount of silt and sediment forming the intricate channels, lakes and sandbars of 
the magnificent Mackenzie Delta, which, covering an area of 13,500 km2, is Canada’s largest delta and 
second largest wetland.154 The Canadian Boreal Initiative has estimated that the ecosystem services 
provided by lakes and rivers in the Mackenzie Basin are worth $153 billion per year to Canadians — the 
greatest value of any land cover type in the Basin.156 


 


Though teeming with wildlife, the Mackenzie River 
Basin is sparsely populated. The region along the 
Mackenzie River from Great Slave Lake to the 
Mackenzie Delta is home to approximately 7,800 
people in 13 communities, 70% of whom are 
Aboriginal.154 Despite this small population, demand for 
the region’s rich mineral, energy, and forestry resources 
is increasing. The Mackenzie River itself is not directly 
threatened by fragmentation or water withdrawals, yet 
upstream development and climate change will 
undoubtedly cause watershed-scale impacts, and 


immediate action is essential to ensure a future for the 
Mackenzie River Basin that includes protection of its globally significant freshwater resources. 
 


The Mackenzie River Basin, the tenth largest watershed on earth, drains 20% of Canada’s landmass — 
an area twice the size of Ontario.157,158 Flow in the Mackenzie Basin begins in the Peace and Athabascaa 
Rivers, which originate in British Columbia and Alberta, respectively. The Athabasca River then flows into 
Lake Athabasca, which straddles the Alberta-Saskatchewan border, and converges with the Peace River 
to form the Peace-Athabasca Delta in northern Alberta (one of the world’s largest freshwater deltas). 
From there, the Slave River runs north into Great Slave Lake, out of which the mainstem Mackenzie 
River, joined on its way by the Liard, Great Bear and Peel Rivers, flows north to the Beaufort Sea. This 
large and complex watershed spans provincial, territorial, federal and First Nations jurisdictions, which 
adds a challenging element to ensuring protection of the species and ecosystems that depend on 
Mackenzie River and its watershed for life.  
 


The Mackenzie Delta, one of the most productive ecosystems in 
northern Canada, is entirely dependent on flows in the Mackenzie River. 
There are almost 50,000 lakes in the delta, which are constantly 
changing in shape and size due to sedimentation and changes in river 
flows.159 These lakes greatly influence the surrounding environment — 
they affect permafrost, provide habitat for fish and wildlife, and store 
water and sediments.154 The high productivity of this ecosystem is 
primarily due to frequent spring flooding of the delta, which carries 
sediment and nutrients to the lakes and tops up water levels in 


                                                           
a
 While it is impossible to assess threats to environmental flows in the Mackenzie River without considering potential 


downstream impacts from the Athabasca, one of its major tributaries, a detailed discussion of threats in the Athabasca River is 
not included here, but can be found on page 13 of this report where the Athabasca River is featured individually. 


Important Ecological Features 
 


• Mackenzie Delta — Canada’s 
largest Delta, 50,000 lakes


159
 


• Home to muskrat, beaver, 
lynx, moose, musk-ox, 
caribou, beluga whales


161
 


• 7 Important Bird Areas (IBAs), 
breeding and staging areas 
for millions of migratory 
birds


161
 


 







Rivers at Risk  River Assessments – Mackenzie River 


 33


“perched lakes”, enclosed lakes which are only replenished by periodic high river flows.160 This complex 
delta ecosystem supports a diverse array of wildlife (including muskrat, beaver, moose, mink, lynx and 
beluga whales off the coast), fish (such as whitefish, inconnu and arctic char) and numerous species of 
birds. In fact, there are seven internationally recognized Important Bird Areas (IBAs) occurring along or 
near the Mackenzie River, including the Mackenzie Delta, which serve as breeding or staging areas for 
millions of geese, tundra swans and other migratory birds.161 Beyond its delta, the Mackenzie, which 
provides 11% of streamflow into the Arctic Ocean, also plays a significant role in regulating ocean 
circulation, nutrient transport and Arctic climate systems.75,162 Due to its complexity, relatively small 
environmental changes could significantly alter the hydrology and ecosystem dynamics of the 
Mackenzie Delta, resulting in dramatic ecological consequences.160 
 


Though it remains one of the last truly wild river basins on earth, providing important homeland for 
people and for wildlife, the future of the pristine Mackenzie Basin is somewhat uncertain. Current and 
proposed future development of the rich energy resources of the basin, including hydroelectric, oil and 
gas, as well as the effects of global climate change pose potential threats to environmental flows in the 
Mackenzie River. 
 
Threats to Environmental Flows 


Current and Future Energy Development 


Currently, the Mackenzie River remains largely natural and free-flowing; its mainstem it is not modified 
or fragmented by any dams. However, a major hydroelectric development on the Peace River, a key 
tributary, has implications for environmental flows throughout the Mackenzie system,75 and as a result 
the Mackenzie is considered moderately affected by fragmentation and flow regulation.30 
 


The W.A.C. Bennett Dam, constructed in 1967, is located on 
the Peace River in northern British Columbia. Water storage 
and releases from the Bennett Dam can influence water 
levels on Great Slave Lake, and evidence suggests that flow 
regulation in the Peace River sub-basin, which contributes 
23% of flow in the Mackenzie system in an average year, 
has reduced seasonal flow variations in the Mackenzie 
system.75 During the filling of the Williston Reservoir behind 
the Bennett Dam, reductions in Peace River discharge 
exacerbated the short-term effects of climatic and 
hydrologic drought in western Canada, though the impacts of ongoing flow regulation on the hydro-
ecology of the Peace-Athabasca Delta are not known with certainty; some research has found that lower 
peak water levels have decreased wetland habitat in the Delta,160 while more recent work has concluded 
that changes are driven by local and regional climatic variability, ongoing warming and drying, as 
opposed to flow regulation.55 Flow in the Slave River, downstream of the Peace-Athabasca Delta, 
declined by 35% between 1950 and 2005, which has been attributed to the effects of the Bennett Dam 
along with climate change.163  
 


While no specific hydro projects are proposed for the Mackenzie River in the near future, pressure is 
mounting to develop the river’s 10,450 MW164 of untapped hydro potential. The Government of the 
Northwest Territories’ recent Energy Plan clearly aims to expand hydro development in the territory, 
and points to hydroelectricity as the most feasible source of energy for NWT residents as well as a 
potential export to Southern markets.165 The Energy Plan identifies three potential sites for hydro 
generation on the Bear River (126 MW), which flows into the Mackenzie from Great Bear Lake.164 


Status of Environmental Flows: NATURAL 
 


• Mackenzie is free-flowing, but increasing 
pressure to exploit its 10,450 MW  of 
hydroelectric potential


30,164,165
 


• Upstream threats: Bennett Dam on Peace 
River, proposed dam on Slave River, oil sands 
on Athabasca River


75,163,166
 


• Mackenzie Delta has experienced greatest 
climatic warming in Canada (1.7⁰C)


171
 


• Traditional knowledge reveals concern about 
low water levels on Mackenzie River


153
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Development of this project, however, is dependent on the Mackenzie Valley Gas Project proceeding, 
which will create new industrial energy demands and thus add to pressure to develop hydroelectricity in 
the Mackenzie Basin. For instance, the Slave River Hydro Development is currently being proposed along 
the Slave River near the Alberta-NWT border, about which community consultation is ongoing.166,167 


 


Water demand for oil and gas development is another significant issue with implications for flows in the 
Mackenzie Basin. Water withdrawals from the Mackenzie River itself are currently only a negligible 
fraction of total flow;156 licensed communities used 874,425 m3 in 2000, and one oil processing facility 
withdraws 2.8 million m3 per year.154 Accordingly, the Mackenzie River Basin Board reports that the 
Mackenzie River can accommodate additional local water withdrawals.154 The greatest demand for 
water, however, is not locally on the Mackenzie River but upstream on the Athabasca River, where 
rapidly expanding oil sands projects are currently licensed to extract 445 million m3 of freshwater per 
year.62 Current development and planned expansion of the massively water-consumptive oil sands 
industry may impact the quantity and quality of water flowing north into the NWT and throughout the 
Mackenzie system, representing a significant transboundary threat to water in the Basin.163 These 
threats are discussed more specifically on page 13 of this report, which focuses on the Athabasca River. 


Climate Change 


The Northern Rivers Ecosystem Initiative concluded that global warming is the greatest threat to the 
northern environment,168 and impacts from upstream water withdrawals and regulation will certainly be 
compounded by the effects of climate change in the Mackenzie River Basin. According to the 
Intergovernmental Panel on Climate Change, the Arctic is expected to experience some of the earliest 
and most profound climate-induced changes,169 and northern river basins such as the Mackenzie are 
particularly sensitive to these changes.170 Recent evidence shows that the Mackenzie River Basin is 
getting warmer, and that the Mackenzie Delta region has experienced some of the greatest increases in 
air temperatures in Canada during the last century (an increase of 1.7⁰C).171,172 


 


The effects of climate change on streamflow in the Mackenzie River are not known with certainty. 
Predictions suggest that warmer temperatures could be accompanied by lower streamflow in the 
Mackenzie River.154 Climate warming may cause higher precipitation in the Mackenzie Basin, but also 
higher evaporation; water levels and flows in the Basin are expected to be lower, spring breakup is 
expected to be earlier, and early spring flows are expected to be higher.173 Under a 2⁰C global warming 
scenario, which could be reached between 2026 and 2060, the downstream impacts of the Athabasca oil 
sands are expected to be magnified, which could compromise the productivity of the Peace-Athabasca 
Delta and impact the quantity of water available for ecosystem support in the Mackenzie River system.72 
 


Recent studies have found no consistent trend in annual average flow rates in the Mackenzie River over 
the past 30 years, but Aboriginal residents of the Mackenzie Delta have raised concerns about low water 
levels.154,75 Research has also revealed that the spring freshet, a significant influence on the hydrological 
regime of the Mackenzie River, is beginning earlier in the year, as predicted, due to warmer winter and 
spring temperatures, which could contribute to decreased runoff later in the year.171 It is known that 
even slight changes in runoff patterns and flood frequencies could have devastating impacts on the 
delicate hydrological regime of the Mackenzie Delta ecosystem.160 
 


Overall, it appears that further study and more precise monitoring are needed to confirm the impact of 
climate change on water and aquatic resources in the Basin.171,174 It is known, however, that the Arctic is 
warming faster than anywhere else on earth, and, inevitably, this will cause changes to the hydrology of 
Arctic rivers,175 including the Mackenzie. Though the full implications of these changes are not yet 
understood, climate change represents a very real threat to environmental flows in the Mackenzie River. 
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Management and Advocacy Initiatives 


The government of the NWT acknowledges the importance of protecting water quantity and flow in the 
Mackenzie River Basin. To this end, the territorial and federal governments are developing a Water 
Resources Management Strategy to ensure the health of the territory’s water into the future. This 
strategy, framed in the Northern Voices, Northern Waters discussion paper, could include “Ecosystem 
Sustenance Objectives”, explicitly setting out the need to ensure adequate quantities and quality of 
water levels and flows to provide the conditions necessary to ensure ecosystem health176 ― essentially, 
environmental flows. However, the fact that the NWT does not hold jurisdiction over water 
management (which is a federal responsibility in the territories) means that implementation of any such 
strategy will not be straightforward. Effectively, meaningful action towards protection of water 
resources in the Mackenzie Basin will require leadership on the part of the Federal government — which 
for the most part has been lacking thus far. 


 
Water governance challenges in the Mackenzie system 
are further complicated by the fact that it is located in a 
transboundary basin. Recognition of the need for 
effective water resources management across 
jurisdictional boundaries has given rise to the Mackenzie 
River Basin Board,177 a forum for informing basin 
management and promoting the ecological health of the 
Basin, and the Mackenzie River Basin Transboundary 


Master Agreement.178  
 


Signed by the Governments of Canada, BC, Alberta, Saskatchewan, the Yukon and the NWT, the Master 
Agreement came into effect in 1997 and commits its signatories to a set of principles, first of which is to 
manage water resources “in a manner consistent with the maintenance of the ecological integrity of the 
aquatic ecosystem” (Part C, 1).179 It also makes provisions for jurisdictions to negotiate bilateral water 
management agreements to address transboundary issues,177 although only one such agreement, 
between the NWT and the Yukon, has been implemented.163 Negotiations between the NWT and 
Alberta, which began in 1982 and were revived in 2007, are scheduled to conclude in 2010, which — if 
effectively completed — could result in quality and quantity objectives for the water flowing into the 
Northwest Territories from Alberta, though any agreement will not be legally binding and rely solely on 
the honour of its signatories.163 The Pembina Institute, recognizing that the current framework limits the 
potential for successful resolution of transboundary water conflicts, recommends that any agreement 
be based on clear water quality and quantity objectives (including environmental flows) and be 
enforceable.163 
 
Mounting threats to water resources in the Mackenzie River Basin are mobilizing numerous 
stakeholders to advocate for protection of its pristine and globally significant ecological resources. 
Aboriginal and non-Aboriginal residents of the Basin have repeatedly spoken out about the urgent need 
to protect their rivers at a number of forums, including the Keepers of the Water Conferences.180  


What’s being done about it? 
 


• NWT Discussion Paper on a Water Strategy 
identifies need for environmental flows


176
 


• Lack of federal leadership constraining 
transboundary water negotiations


163
 


• Numerous groups advocating for protection of 
the Mackenzie River Basin. See: 
o NWT Water Strategy (www.enr.gov.nt.ca) 
o Mackenzie River Basin Board (www.mrbb.ca) 
o WWF-Canada’s Mackenzie River Basin 


Conservation Program 
(www.wwf.ca/conservation/mackenzie) 
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Further, a number of partners, including government, First Nations, industry and NGOs such as WWF-
Canada and the Canadian Parks and Wilderness Society, have been working since 1999 towards a 
Protected Areas Strategy for the NWT.181 Identifying lands with natural and cultural significance to be 
protected from industrial development, the PAS has successfully set aside large areas of the Mackenzie 
River Basin for interim and permanent protection. In addition to raising awareness of the critical need to 
protect the land and water of the Mackenzie Basin, protection of land through the Protected Areas 
Strategy will serve to safeguard against future development that could threaten environmental flows in 
the Basin. 
 
 


Figure 6. Summary of Environmental Flow Classification for the Mackenzie River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Main stem unaffected by fragmentation and flow regulation  


Water withdrawals and diversions No or very few minor withdrawals; no evidence that demand will 
significantly increase in the future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in moderate changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows not altered from natural; no losses of 
connectivity or impacts observed 


Timing of flows, flow patterns, 
seasonality 


Timing of flows slightly altered from natural; minor changes in 
seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species/ecosystems dependent on natural flow 
regime are healthy; no negative impacts from changes to flow s 


Water quality in relation to flow 
regime 


No flow-related water quality problems 


 


 
Status of Environmental Flows/Forecast: NATURAL/STEADY 
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at a glance…                          Ni pi g on  Ri v e r  
 


Length: 51 km  
Average Discharge: 330 m3/s 
Drainage Area:  24,650 km2 


Major Drainage Basin: Atlantic Ocean  
 (Great Lakes) 
Jurisdiction: Ontario 
Major Issues:  Dams and diversions, 


climate 
change 


 Status: FAIR Forecast: IMPROVING 


Nipigon River 


Flowing through the rugged Boreal landscape of northwestern Ontario, the Nipigon River drains the 
remote and sparsely populated Lake Nipigon Basin from the edge of the Arctic watershed to the cold, 
clear waters of Lake Superior. Truly the headwater of the Great Lakes, the Nipigon Basin is home to 
some of Ontario’s most spectacular wilderness, where towering cliff faces overlook vast forests and 
powerful rivers that for generations were home only to the 
Ojibway people and then the fur traders.182 The watershed 
boasts world-renowned fisheries and provides critical 
habitat for threatened woodland caribou as well as the 
American white pelican and bald eagle, both endangered in 
Ontario.183,184 The Nipigon River and Basin are 
internationally significant and play an integral role in the 
Great Lakes ecosystem,183 but diverting and harnessing this 
wild river for hydroelectricity has highly modified 
environmental flows with devastating consequences for 
aquatic ecosystems. 
 
The largest tributary flowing into Lake Superior, the Nipigon River begins at the south end of Lake 
Nipigon, which at 4,848 km2 is the 8th largest lake in Canada and the largest entirely within Ontario. 
Roughly 1,500 rivers and streams flow into Lake Nipigon,185 including water from the Ogoki Diversion. 
Constructed in 1943 by the US Army Corps of Engineers to divert water from the Arctic watershed into 
the Great Lakes to provide additional hydroelectricity at Niagara Falls, the Ogoki Diversion more than 
doubled the area of the Nipigon Basin. 186 The Nipigon River, which at one time tumbled over 16 km of 
whitewater rapids and 7 waterfalls through its gorge following a fault in the Precambrian shield, drains 
the basin south to Lake Superior.187,188 The original character of the river has been forever changed by 
hydroelectric dams on the river, and its large volume of water now flows through a series of lake and 
turbulent stretches to its mouth near the most northerly point of Lake Superior at the town 
of Nipigon.186 
 


The Nipigon Basin is home to 46 fish species, most famous of which 
are its brook trout.187 Prominent anglers have come from around the 
world to fish the Nipigon River since the mid-1800s, and the world 
record brook trout (14.5 lbs (6.58 kg), a record that still stands) was 
caught in the Nipigon River in 1915.187 The lower river, below the 
first dam, is home to most fish species found in Lake Superior, 
including important habitat for the largest remaining population of 
“coaster” brook trout, a unique ecotype of brook trout endemic to 
Lake Superior.187,189 Historically found in virtually all Lake Superior 
tributaries, their population declined dramatically throughout the 
20th century and today are found only in a handful of streams, 


including the Nipigon River. This decline has been attributed to habitat loss and alteration from hydro 
dams and flow fluctuations, and protecting the Nipigon River brook trout is a high priority for both water 
and fisheries management in the region.190,191  
 


Important Ecological Features 
 


• Largest remaining ‘coaster’ brook 
trout population; world class brook 
trout and lake trout fisheries


187,189
 


• 46 fish species, including COSEWIC-
listed shortjaw cisco and 
deepwater sculpin


187
 


• Critical habitat for woodland 
caribou and American white 
pelican (Threatened), and bald 
eagle (Special Concern)


183,184
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As recognized precociously in 1889 by an American outdoors writer, “Unless it is cherished, the glory of 
the Nepigon [sic] may fade, and the story of its marvelous attractions may become a tradition of the 
past.”192 While the Nipigon River will never be fully restored to its former glory, great strides have been 
made in recent years toward restoring and protecting environmental flows in the river, and its 
ecosystems appear to be recovering as a result. As shown by the story of the Nipigon River, it is never 
too late to begin to cherish our rivers and to work together to protect them. 
 
Threats to Environmental Flows 


Dams and Diversions 


The Nipigon River has been extensively modified by dams and diversions for hydroelectric generation, 
which has been the single most disruptive activity to occur in the Nipigon Basin.186 There are three 
hydroelectric facilities on the Nipigon River, which produce 275 MW of power. The first, Cameron Falls 
Dam, was built in the mid-section of the river in 1920, followed in 1925 by the Virgin Falls Dam at the 
outflow of Lake Nipigon, which created the largest storage reservoir in existence at the time.186 
Alexander Dam was built in 1930 just downstream of Cameron Falls Dam, flooding 2.4 km of white water 
between the two, and in 1950 Pine Portage Dam was built at the top end of the river, flooding over the 
Virgin Falls Dam and the remaining white water, rapids and waterfalls.186 Upon completion of the Pine 
Portage Dam at the last available development site on the river, the Hydro-Electric Power Commission 
of Ontario proudly noted that, “Once again the swift waters of the Nipigon are being tamed to provide 
electric power…” and that “240 feet of the 250 feet [drop] from Lake Nipigon to Lake Superior will be 
developed”.193 Indeed, today only 3 m of the river’s original 95 m vertical drop remains unharnessed by 
dams;186,194 the rugged and once free-flowing Nipigon River has been irreversibly tamed. 
 


One of the most significant changes to environmental 
flows in the Nipigon River watershed occurred as a 
result of the Ogoki Diversion, constructed in 1943. The 
Ogoki River north of Lake Nipigon was dammed and a 
channel dredged through the height of land, forcing 
water that normally flowed north to the Albany River 
and James Bay south through the Little Jackfish River 
into Lake Nipigon, and then through the Nipigon River 
into the Great Lakes. The diversion has had dramatic 
effects on the Little Jackfish River, where average flows 
increased from approximately 4 m3/s to 120 m3/s, 
which has turned this stream into a wide, excavated channel, causing significant erosion and sediment 
deposition.185 As a result of the Ogoki Diversion and the dams on the river, the water level in Lake 
Nipigon is now 0.62 m higher than it would be under natural conditions, and average flows in the 
Nipigon River have increased 50%, from 227 m3/s to 340 m3/s.195,196 The Nipigon River channel is still 
physically adjusting to this increase, which continues to cause significant bank erosion, slumping and 
large landslides along the length of the river.190 
 


Intense flow regulation has changed the hydrology of the Nipigon River. Prior to dam construction, 
natural flows were much less variable and had only one peak flow period during spring runoff; current 
regulated river flows show a great deal of variation and peak multiple times per year.196 Until 1990, the 
dams on the river were operated by Ontario Hydro using a “peaking” regime: holding back large 
quantities of water when power demand is low (resulting in low flows below the dams), and then 
releasing large quantities of water to generate power when demand is high. From the 1960s to the 


Status of Environmental Flows: FAIR 
 


• Flows entirely regulated by 3 hydroelectric dams; 
186


Ogoki Diversion increased flow in Nipigon River 
by 50%


195,196
 


• Prior to management plan, rapidly fluctuating 
water levels often stranded fish and eggs


187
 


• Northern Ontario experiencing climate change 
more acutely than rest of province; 1 to 1.5⁰C 
warming occurred in past 100 years


200
 


• Reduced groundwater flows and increased water 
temperatures predicted to threaten sensitive 
brook trout and walleye populations


200,202
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late 1980s, the river level changed by as much as three metres every day.187 Though a water 
management plan has since been put in place to minimize the impacts of water level fluctuations, flows 
continue to differ significantly from those that would occur naturally, impacting aquatic ecosystems. 
 


It was believed that these dramatic water level fluctuations were to blame for destroying brook trout 
spawning habitat and contributing to the species’ decline, but this was not proven until April of 1990, 
when Ontario Ministry of Natural Resources (MNR) staff observed exposed spawning beds and dead, 
stranded brook trout fry.187,190 Subsequent field studies revealed that fluctuating water levels exposed 
up to 90% of identified brook trout redds to drying out and freezing during spawning and incubation 
periods.187 Water level fluctuations were also found to significantly alter groundwater discharge 
characteristics in the Nipigon River, which are critical for brook trout spawning.197 Brook trout only 
spawn where there is groundwater upwelling from the river bottom, thus it was concluded that changes 
to groundwater due to rapid river level fluctuations could severely impact the reproductive success of 
brook trout in the Nipigon River.197 Other studies have shown water level fluctuations in the Nipigon 
River to also have massive impacts on benthic organisms.198 Despite the implementation of a water 
management plan, river draw-down, though not as devastating as in the past, continues to impact the 
productivity of the Nipigon River by stranding fish and drying out aquatic invertebrates.184 
 


Unfortunately, the threat posed by dams and diversions to flows in the Nipigon Basin is not a thing of 
the past. Because Ontario had made a commitment to phase out coal-fired power, it is likely that there 
will be increased interest in hydro development in northern Ontario in the near future. For instance, 
Ontario Power Generation is currently proposing a hydroelectric facility (85 MW) on the Little Jackfish 
River, the tributary that connects the Ogoki Diversion to Lake Nipigon, where a similar development was 
proposed and then abandoned in the late 1980s due to economic reasons.186,199 The Ontario 
government recognizes that proposals for hydroelectric development on tributaries of the Lake Nipigon 
Basin could have significant impacts on fish and fish habitat in the basin,184 and there are concerns that 
development on the Little Jackfish River specifically could block walleye migration and negatively impact 
habitat with basin-wide significance.190 


Climate Change 


Climate change poses a significant threat to water resources and river flows in the Nipigon Basin. Over 
the past 100 years northwestern Ontario has warmed more than the rest of the province, with 
temperatures increasing 1 to 1.5⁰C.200 Climate change models suggest that northwestern Ontario will 
experience some of the most acute climate change impacts in Ontario. By 2090, it is predicted that the 
region will see a 4 to 6⁰C increase in growing season temperature, with April to July temperatures 
increasing as much as 6.5⁰C.200 Precipitation is generally expected to decrease, with a 0 to 5% reduction 
by 2040 and a 0 to 20% reduction by 2090, depending on the month (the greatest moisture reductions 
are expected to occur between June and August).200 Finally, an increase in the variability of temperature 
and precipitation regimes and in the frequency of extreme weather events is expected for this region.200 
 


For the Nipigon River, these predicted warmer temperatures are expected to cause earlier snowmelt 
and runoff events. Combined with the predicted reduction in precipitation, this could result in a 
corresponding decrease in summer runoff and reduced overall water volumes in the watershed. There 
will be an increased risk to brook trout specifically, from reduced groundwater flows and stream 
volumes, increased groundwater temperatures and warmer water temperatures.200 From a 
management perspective, these changes will mean that river flow objectives based on historical climate 
data will need to be revised based on the most recent data, and managed adaptively and flexibly 
according to changing climatic conditions. 
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Walleye populations have also dramatically declined in the Nipigon River and Nipigon Bay since the mid-
1900s, and continue to struggle to this day.188,201 Walleye is a cool-water fish species that needs water in 
the 18 to 22⁰C range to thrive.202 Climate impact modeling predicts that warmer surface water 
temperatures in northwestern Ontario will reduce the amount of available habitat for walleye, making 
lakes and rivers such as those in the Nipigon Basin less suitable for walleye production and further 
placing these sensitive populations at risk. 
 
Management and Advocacy Initiatives 


A 2002 amendment to Ontario’s Lakes and Rivers Improvement Act requires the preparation of Water 
Management Plans for all dams and water control structures in the province, to ensure that they 
balance environmental, social and economic concerns.203 This is to be achieved by considering the 
environmental flow requirements of Ontario’s regulated rivers and developing flow and water level 
options that best satisfy the multiple values placed on the resource.204,205 Well before this legislative 
requirement, however, efforts to address the impacts of water level fluctuations on the Nipigon River 
set an early precedent for management of environmental flows in the province.187,190 
 


In 1990, upon observing firsthand the negative impacts of water level fluctuations on brook trout, 
local MNR staff approached Ontario Hydro about modifying dam operation. The decision to act was 
hastened by a major landslide that occurred in the Nipigon River in April 1990 due to bank 
destabilization caused by water level fluctuations. This event, which resulted in a boil water advisory for 
the town of Nipigon, damaged phone lines and pipelines and caused slumping along the CN railway, 
brought public attention to the impacts of the river’s highly altered flow regime. As a result, an interim 
flow agreement was established in September 1990, 
representatives of the provincial and federal 
governments, Ontario Hydro, and citizens formed the 
Nipigon River Management Committee,187,196 and a 
local campaign was launched to raise awareness of 
the link between hydro operations and flow 
fluctuations, touting the slogan “Turn off a light, save 
a Nipigon brook trout”.190 
 


In 1994, directed by the Remedial Action Plan (RAP) for Nipigon Bay, the interim agreement was 
expanded into a Watershed Management Plan for the Nipigon River. A study was undertaken to 
establish, with public involvement, a management option that would reduce the impacts of 
hydroelectric dams on the Lake Nipigon/Nipigon River watershed, particularly the Nipigon River 
fishery.206 This was accomplished using optimization models that identified and evaluated a number of 
options and weighted the multiple river uses according to public values; the flow needs of fish were 
given first priority in plan development.207 This plan was converted to a Water Management Plan under 
the Lakes and Rivers Improvement Act in 2005, and remains in place today. 
 


Though the threat posed by flow regulation in the Nipigon River has not been eliminated, there has 
been enormous improvement in the ecological condition of the river since establishment of the water 
management plan.190,191 For instance, since dam peaking operations were ended, brook trout and pike 
populations on the river have rebounded.190 The process also increased transparency in river 
management, and inspired greater public involvement in and awareness of the river and local 
environment. Monitoring is ongoing, and MNR is currently considering updating flow models to better 
reflect climatic change and incorporate the needs of additional ecosystem components.190 
 


What’s being done about it? 
 


• Nipigon River Water Management Plan established in 


1994 has significantly improved ecosystem health
190


,
191


 


• Lake Superior National Marine Conservation Area 


protects brook trout habitat.
209


 See 
www.pc.gc.ca/amnc-nmca/on/super/index_e.asp  


• Trout Unlimited, with Ontario Government and others, 


purchased land to protect spawning habitat.
211


 See 
www.tucanada.org/NP_GapensPool.shtml  
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Activities continue under the Nipigon Bay RAP, and the Lake Nipigon Basin has been identified as a 
Signature Site under Ontario’s Living Legacy initiative, affording it special recognition.183,208 The Lake 
Superior National Marine Conservation Area, established in 2007 following ten years of work by local 
residents, First Nations, MNR and Parks Canada, supported from the beginning by WWF-Canada, was 
extended to protect Gapen’s Pool on the Nipigon River, one of only three known spawning sites for 
coaster brook trout.209,210 Recognizing the critical link between land use and hydrology, in 2007 Trout 
Unlimited Canada, with assistance from the Ontario government and private donors, purchased the land 
adjacent to Gapen’s Pool to protect it from development and ensure source protection of the 
groundwater discharge that is vital for brook trout reproductive success in the Nipigon River.211,212 


 


 


 


Figure 7. Summary of Environmental Flow Classification for the Nipigon River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Strongly affected by fragmentation and flow regulation  


Water withdrawals and diversions No or very few minor withdrawals; no evidence that demand will 
increase in the future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows significantly altered from natural; major changes 
to high and low flows and connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows somewhat altered from natural; changes in 
seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species and/or ecosystems dependent on natural 
flow regime are somewhat impacted by changes but not in 
imminent danger 


Water quality in relation to flow 
regime 


Minor, localized water quality problems; in part related to 
changes in flows 


 


 
Status of Environmental Flows/Forecast: FAIR/IMPROVING 
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at a glance…                                O tta wa  Ri v e r  


Length: 1,271 km  
Average Discharge: 470 m3/s 
Drainage Area:  146,300 km2 
Major Drainage Basin: Atlantic Ocean  
Jurisdictions: Quebec & Ontario 
Major Issues:  Dams, water quality, 


wetland and floodplain 
development, 
climate 
change 


 Status: FAIR Forecast: DECLINING 


Ottawa River 


The Ottawa is the second largest river in eastern Canada and the largest tributary of the St. Lawrence, 
and boasts of a rich and colourful history. It provided a route for the early voyages of First Nations 
peoples and European explorers, guided fur traders and settlers, carried log drives, and has been so 
integral to Canada’s formation that our capital — the city of Ottawa ― was built on its shores. For 
580 km the river forms the natural boundary between Quebec (containing 65% of its watershed) and 
Ontario (the remaining 35%).213 The Ottawa River also provides drinking water for over a million people, 
offers many recreational opportunities, and generates a significant amount of hydroelectricity. In order 
to facilitate navigation and electricity production, hundreds of dams, large and small, have been built in 
the watershed, forever erasing its many chutes, rapids and waterfalls and creating what is now one of 
the most highly regulated and fragmented river systems in Canada.213,214 Environmental flows are 
altered throughout the watershed, and there are no guidelines for dam operators to protect ecosystem 


interests.213. 
 


Beginning in the sparsely-inhabited wilderness of western 
Quebec at Lake Capitmitchigama, the Ottawa River makes 
its way westward through a chain of lakes to the long, 
narrow waters of Lake Temiskaming on the Quebec-
Ontario border. From here it flows southeasterly, through 
a more developed landscape that includes agriculture, 
mining and logging, past the towns of Mattawa, ON and 
Deux Rivières, QC. As it flows past Pembroke and 
Arnprior to Ottawa, the river’s rocky banks transition to 
slopes that supports 


farms and cottages as it 
makes its way through a series of wide lake-like stretches broken by the 
odd set of rapids that have escaped harnessing by the river’s many 
dams. Overlooked by the Parliament Buildings in downtown Ottawa, 
the river continues flowing eastward to its confluence with the St. 
Lawrence River above the Island of Montreal. 
 


The Ottawa River supports an amazing range of ecological diversity. Its 
shorelines provide habitat for the nationally significant wood turtle and 
the endangered musk turtle, which depend on natural shoreline 
conditions.213 Unique wetland and floodplain habitats support more 
than 300 bird species, about half of which are migratory, making the Ottawa one of North America’s 
most important flyways.215 Globally rare “shore alvar” vegetation can also be found along the Ottawa 
River, and a group of shifting alluvial sand islands supports hackberry-ostrich fern swamp, a rare flood-
tolerant vegetation community that, in Canada, is only found here and perhaps in the St. Lawrence 
River.  
 


People and ecosystems alike depend on flows in the Ottawa River. For instance, the rafting and kayaking 
industry requires good water quality and natural river flows, while swamps and wetlands, and the 
species that live there, depend on natural water levels for survival. Though it has been highly modified, 
the Ottawa River continues to support amazing ecological diversity, and in order to protect and enhance 
life within the basin it is essential that consideration be given to improving the management of water 
quantity and quality across provincial boundaries within the watershed as a whole. 


Important Ecological Features 


• 85 fish species, including 
COSEWIC special concern river 
redhorse and lake sturgeon


215
 


• Home to endangered musk 
turtle and nationally significant 
wood turtle


213
 


• Supports globally rare “shore 
alvar” vegetation/habitat


213
 


• Alluvial islands with rare 
hackberry-ostrich fern 
swamp


217
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Threats to Environmental Flows 


Flow Regulation and Modification 


One of the most highly regulated rivers in Canada,216 the Ottawa River is classified as strongly 


fragmented due to the high number of dams located in its basin.217 There are over 50 major dams and 
hydroelectric generating stations scattered throughout its watershed, with over 300 impoundments and 
smaller water control structures on its tributaries.216,217 The first locks and dams were built on the 
Ottawa River in the 1800s to facilitate navigation, augment low flows and provide flood control, and 
soon after, beginning in the 1880s, reservoirs were built to harness the river’s power for 
hydroelectricity.218 The combined capacity of the hydroelectric generating stations in the watershed is 
now over 4000 MW, capable of producing more than $1 million worth of energy daily.213 These dams, 
most often constructed at the natural rapids and waterfalls separating the lake-like stretches of the 
river, drowned most of these sections of the river. Chats Falls and Rapids, for example, described by 
early travelers as the river’s most beautiful waterfalls, originally dropped 15.2 m through 15 distinct 
waterfalls across a 3.2 km wide section of the Ottawa River near Arnprior.214 In 1929, construction of the 
Chats Generating Station immediately upstream of the falls permanently changed this section of the 
river, flooding over all of the rapids and falls.214 Similar changes have occurred throughout the 
watershed. In fact, along the entire length of the Ottawa River only one set of large rapids, the 
Deschênes Rapids, remains intact and not impacted by dams or regulation.213 
 
Despite its high level of regulation, the Ottawa River continues to experience significant seasonal 
flooding.215 The lower Ottawa River experiences peak flows in early spring, from its unregulated 
southern tributaries, and a second higher peak flow period a bit later in the season from snowmelt in 
the upper basin.213 However the magnitude of these high flows has been dampened by flow regulation 
on the river. Dams and reservoirs along the river store a significant portion of spring runoff, substantially 
reducing the magnitude of the second spring peak flow period.213 Overall, river regulation caused the 
ratio of maximum to minimum flows to decrease from about 10:1 in 1870 to only 5:1 by 1930.219 
 
These changes in river flows have affected the diversity 
and distribution of fish and wildlife in the Ottawa 
River.214 For example, the Ottawa-Gatineau alluvial 
islands (Kettle Island, the Duck Islands and Petrie 
Islands) support unique habitats and many rare plant 
species that are adapted to cycles of extensive spring 
flooding and drying and continual erosion and 
deposition.220 At one time, these habitat types would 
have been common along much of this stretch of the 
river between Ottawa and Montreal, but flooding and 
water level controls from hydroelectric projects and 
development have altered much of the floodplain and as a result these vegetation communities are now 
found only in a few locations.220 The tiny remaining examples of these special habitats are not immune 
to impacts either, as it is known that all sites of hackberry-ostrich fern swamp located on the Ottawa-
Gatineau alluvial islands have been negatively impacted by upstream flooding caused by the Carillon 
Dam 150 km downstream.213 
 
Similarly, riverweed, a nationally rare aquatic plant, was once commonly found throughout the Ottawa 
River in its many fast water habitats. However alterations to river flows caused by dams and reservoirs 
have made most of the river inhospitable to this rare and ecologically significant species. 


Status of Environmental Flows: FAIR 
 


• One of Canada’s most regulated rivers; over 50 
major dams  and over 300 smaller structures on 
tributaries


213
 


• Ratio of maximum to minimum flows decreased 
from 10:1 in 1870 to only 5:1 by 1930


219
 


• Nationally rare riverweed, which requires fast 
water, survives in only one location


213
 


• Climate expected to warm by 4 to 5˚C by 2100, 
causing earlier spring melt and changing peak 
flow patterns


213,224
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Consequently, the only remaining substantial population of riverweed is located at the Deschênes 
rapids, which are the last intact large rapids on the Ottawa River still in a natural condition.213,221 


 
Once considered a common fish in the Ottawa River system, lake sturgeon populations have declined 
dramatically over the past century due to anthropogenic stresses and heavy exploitation; it is estimated 
that the current Great Lakes population is less than 1% of historical levels.213,222 On the Ottawa River, 
this decline has been largely attributed to impacts from hydroelectric dams and flow regulation, as well 
as from high fishing pressure, but even though commercial sturgeon harvest has been regulated on the 
Ottawa River for some time now, few populations have been able to recover.213 Recent research on lake 
sturgeon in the Ottawa River found that the fish are more abundant in natural reaches of the Ottawa 
River compared with impounded reaches, and of the three reaches in which no lake sturgeon were 
found, two are frequently exposed to winter drawdown from hydroelectric facilities on the river.222 It is 
believed that hydroelectric dams negatively affect lake sturgeon on the Ottawa River by blocking their 
migration routes, altering natural water flows and altering their spawning habitat, which scientific 
evidence suggests is indeed the case.222 


Climate Change 


The observed impacts of climate change in the Ottawa River watershed are generally reflective of those 
being felt across Canada. In the past 60 years, mean annual temperatures in the National Capital Region 


have warmed 0.7˚C, with minimum temperatures increasing by 1˚C over that time,223 and climate 


models predict a further increase of 4 to 5˚C in mean temperature by 2100.213 Winter temperatures 


have been especially affected, with mean winter temperature being 1.5˚C warmer today than it was 60 
years ago. The effects of this winter warming have been especially noticeable and much publicized in 
the National Capital Region as above-normal temperatures in recent years have often delayed the 
opening of the skating rink on the Rideau Canal and shortened the length of the skating season.223 
 
In addition to impacting recreational activities in the Ottawa River watershed, warmer winter 
temperatures can have significant impacts on hydrology and aquatic ecosystems through changes in 
snowmelt and runoff patterns as well as changes in the magnitude and timing of peak flows, to which 
many organisms in the watershed are adapted. For instance, for many rivers in and near the Ottawa 
River watershed and the Great Lakes-St. Lawrence Basin, spring snowmelt and ice break-up are now 
occurring earlier in the year and winter flows are increasing, which is causing spring freshet flows to 
decrease in magnitude.213,224 
 
Precipitation has also been increasing over the long term in the Ottawa River watershed, with an 
average increase in precipitation of 13% since 1939.223 Global climate models predict a further 5 to 17% 
increase in annual precipitation in the Ottawa region by 2075.225 Despite these increases in 
precipitation, studies predict that higher temperatures and rates of evapotranspiration will result in a 
reduction in flow (of between 1 and 8%) in the Ottawa River.226 
 
Given that the Ottawa River is the site of many hydroelectric generating stations, reductions in flow and 
water levels due to climate change could cause less power to be generated, which could result in 
changes to the way in which dams in the watershed are operated. This could further impact aquatic 
species and ecosystems by altering natural flow patterns to an even greater degree than occurs today.  
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Management and Advocacy Initiatives 


As aptly summarized by Meredith Brown, the Ottawa Riverkeeper, “the Ottawa River runs through a 
jurisdictional quagmire”. 227 As an interprovincial river, there remains much confusion about who is 
responsible for managing the ecological health of the Ottawa River, including environmental flows. The 
only agency that considers the watershed in its entirety is the Ottawa River Regulation Planning Board, 
which was established in 1983 to ensure integrated management of dams and reservoirs in the 
watershed, and to minimize flooding while maintaining the interests of river users, primarily 
hydroelectricity.228 The Board has no control over how the environment is considered in dam 
operations, as each operator is responsible for developing their own operating criteria within the 
constraints set out by their respective governments,229 and provincial regulations differ greatly on each 
side of the river.213 A study investigating the impacts of climate change on transboundary water 
management concluded that, given the state of management in the basin, if climate change were to 
reduce water levels in the Ottawa River in the future, there is little that the Ottawa River Regulation 
Planning Board nor provincial or federal 
governments could do to place limitations on 
hydroelectricity generators in order to protect 
downstream users from water shortages, 
including the natural environment.230 
 


There are currently Water Management Plans for 
the Madawaska and Bonnechere tributaries in 
Ontario, developed by Ontario Power Generation 
and OMNR, which spell out how dams will be operated to balance environmental and hydro water 
requirements, and these have resulted in some improvements to fish habitat and flow management on 
those rivers.231 While some dams on the mainstem Ottawa River must maintain water levels for 
recreation or adhere to minimum flows, there are no existing guidelines for dam operators to protect 
ecosystem interests on the mainstem.213,232 
 


Nevertheless, there are many organizations working towards a healthier river. Many agencies are active 
in managing tributary sub-watersheds, such as Conservation Authorities in Ontario and Watershed 
Committees in Quebec. Also, following years of work, the Ottawa is expected to be granted designation 
as a Canadian Heritage River in 2009,233 which it is hoped will facilitate dialogue around developing an 
integrated management strategy for the river as a whole.213,218 Some First Nations groups are actively 
campaigning to “free the Chaudière Falls” by un-damming the portion of the Ottawa River between 
Ottawa and Gatineau, which is currently regulated by a large hydroelectric dam.234 Traditionally used as 
a sacred meeting place, the site holds great archaeological and historical value, and this ongoing 
campaign aims to restore the falls and renew the natural values of the Ottawa River at this location.235 
 


The Ottawa Riverkeeper has been especially active in calling for coordinated action to protect the 
Ottawa River.236 Part of the international Waterkeeper Alliance, the Ottawa Riverkeeper aims to protect 
and promote the ecological health of the Ottawa River and its tributaries through advocating for 
responsible decision-making, public education and participation, and ensuring regulatory compliance. In 
addition to bringing attention to threats to environmental flows in its first River Report on Ecology and 
Impacts,213 the Riverkeeper has recommended a number of steps for mitigating the threat of dams on  


What’s being done about it? 
 


• No basin-wide strategy for water management nor guidelines 


to protect environmental flows
227


 


• Numerous sub-watershed agencies; Conservation Authorities 


(ON) and Watershed Committees (QC)
213


 


• Ontario portion of the river nominated for designation as a 
Canadian Heritage River.233 (http://ottawariver.org/) 


• Ottawa Riverkeeper: a strong advocate for river health in the 


watershed.
236


 See http://ottawariverkeeper.ca  
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the river, including modifying current dam operations in the watershed to better mimic the river’s 
natural flow regime and variability and ensuring that no dams are built on the Dumoine River, the 
Ottawa’s last remaining free-flowing tributary and the last undammed river in southern Quebec.213 
The Canadian Parks and Wilderness Society (CPAWS) is also active in advocating for protection of the 
wild Dumoine River by pressing for the establishment of a core protected area in its watershed.237 
 


 


 


Figure 8. Summary of Environmental Flow Classification for the Ottawa River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Strongly affected by fragmentation and flow regulation 


Water withdrawals and diversions No or very few, infrequent, minor withdrawals; no evidence that 
demand will increase in the future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in moderate changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows significantly altered from natural; major changes 
to high and low flows and connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows somewhat altered from natural; slight or 
infrequent changes in seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species and/or ecosystems dependent on natural 
flow regime are somewhat impacted by changes but not in 
imminent danger 


Water quality in relation to flow 
regime 


Evidence that changes in flows are moderately impacting or may 
impact water quality 


 


 
Status of Environmental Flows/Forecast: FAIR/DECLINING 
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at a glance…                   Sa i n t  Joh n  Ri v e r  
 


Length: 673 km  
Average Discharge: 1,110 m3/s 
Drainage Area:  55,000 km2 
Major Drainage Basin: Atlantic Ocean  
Jurisdictions: New Brunswick, Maine 


(USA) 
Major Issues:  Dams, climate 


change 


 Status: POOR Forecast: DECLINING 


Saint John River 


The Saint John River, so named in 1604 by Samuel de Champlain as he reached its mouth on the feast of 
John the Baptist, was first known as the Wolastoq, or “beautiful river” by the Maliseet people whose 
livelihoods were intimately tied to the river for thousands of years before European contact.238,239 The 
longest river in Atlantic Canada, the Saint John is a transboundary river: it flows from Maine (USA) into 
New Brunswick, with part of its watershed in Quebec, before emptying into the Bay of Fundy where the 
world’s highest tides form the famous “Reversing Falls” at its mouth. The river has been at the centre of 
a colourful history that includes First Nations, European, Acadian, and Loyalist heritage. Given its storied 
past, it should not be a surprise that the St. John River has 
been highly modified, and is known to be one of the more 
‘disrupted’ rivers in Canada.240 While the basin has an 
adequate supply of water,240 there are numerous 
stressors that affect the river and its tributaries, including 
land uses such as agriculture and forestry, effluent 
discharge from pulp and paper mills and sewage 
treatment plants, and, most relevant to environmental 
flows, severe fragmentation by multiple hydroelectric 
dams.241 
  


The headwaters of the Saint John River are located in the sparsely populated and relatively 
pristine forests of northern Maine, in the US. From here the river flows northeast to form part of the 
Canada-US border and at Edmunston, NB turns southeast for the remainder of its journey to the 
Atlantic. It flows along the border to Grand Falls where the river plunges 23 m into a deep gorge, 
forming a natural barrier to upstream movement of fish. From here the river continues within New 
Brunswick, highly regulated by hydroelectric dams along the way, through the cities of Fredericton and 
Oromocto towards its estuary where it slows and widens, fringed with wetlands and filled with 
waterfowl and wildlife. Finally, it empties into the Bay of Fundy with dramatic flair at the Reversing Falls 
in the city of Saint John. 
 


The Saint John River watershed supports a range of plant and animal species. Furbish’s lousewort, an 
endangered plant once thought to be extinct, is found nowhere else in the world but on the banks of a 
small stretch of the upper, unregulated portion of the Saint John River.242 It grows only where the 
riverbank has been disturbed by flooding or ice-scouring, and scientists believe that it survives here 
because, as the longest free-flowing stretch of river in this region, the natural fluctuations in river flow 
create the very specific conditions necessary for its survival.242 Alterations to environmental flows in this 
portion of the river would undoubtedly threaten this sensitive endangered species.242 


 


Located along the floodplain of the lower Saint John River, Grand 
Lake Meadows is Atlantic Canada’s largest wetland, and portions 
have been designated as a Protected Area, a National Wildlife Area, 
and an Important Bird Area.239 Its shallow marshes and grassy 
floodplains are naturally inundated by floodwaters each year, and 
rely on these flows to maintain a productive ecosystem that is used 
by thousands of waterfowl during migration. It also supports a small 
breeding population of the nationally vulnerable yellow rail and the 
largest breeding colony of black terns in the northeast. 243,244 
 


Important Ecological Features 
 


• Third largest producer of COSEWIC-
listed Atlantic salmon in NB


238
 


• Furbish’s lousewort: endangered 
plant only found in the St. John 
River valley


242
 


• Grand Lake Meadows: home to 
small population of COSEWIC-listed 
yellow rail and significant black tern 
colony


239,243
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The Saint John River is the third largest producer of Atlantic salmon in New Brunswick.238 Wild Atlantic 
salmon abundances in North America are currently at their lowest levels ever, and in early 2009 
COSEWIC listed all populations of wild Atlantic salmon as “high priority candidates”245. In rivers draining 
to the Bay of Fundy, including the Saint John, salmon are negatively impacted by hydroelectric 
developments, reservoirs and altered flow regimes.246,247 Salmon in the Saint John River above 
Mactaquac Dam, the first dam encountered by migrating salmon on their way upstream, have shown 
one of the greatest declines, with numbers well below conservation requirements (the minimum 
number of adult salmon needed to maintain a viable, self-sustaining population).246 Though historic 
salmon runs may have been in the range of 100,000 fish, only 2,734 salmon, or 2.7% of this, returned to 
the Maqtaquac Dam in 2002, and the future of this population looks bleak.247 
 
A highly complex system under pressure from extensive flow regulation and fragmentation, land uses, 
and climate change, the Saint John typifies the state of many rivers in which environmental flows are 
highly threatened. Yet it is not too late to address these threats, and through world-class efforts to study 
the cumulative effects of these multiple stressors and improvement of actions to reduce their impacts, 
the St. John stands to serve as a model for rivers facing similar stress around the world. 
 


Threats to Environmental Flows 


Fragmentation and Flow Regulation by Dams 


The Saint John River is classified as strongly affected by fragmentation and flow regulation;30 there are 
11 dams in the watershed and three on the mainstem, with valley-wide impoundments in the river.238,240 
The Grand Falls dam was the first constructed on the mainstem in 1931, with a 63 MW capacity, 
followed in order downstream by the Beechwood Dam (built in 1956, 113 MW) and the Maqtaquac 
Dam, which at 672 MW is the largest hydro generating station in NB, built between 1960-82.239 These 
dams have created reservoirs that constitute nearly half of the river’s length in the middle section of the 
watershed.248 These and other dams have severely fragmented the river and regulated its flows, causing 
negative impacts for aquatic ecosystems and species as well as exacerbating water quality issues. 
 
Many sites along the river experience substantial water level fluctuations due to the operation of 
hydroelectric facilities.241,250 Downstream of Beechwood Dam, for instance, flows are regularly pulsed in 
response to the changing demand for electricity; during the summer water levels are lowered in the 
evenings and then rapidly increased by as much as 2 m during the day, and in July and August of 2003 
and 2004, monthly mean 24-hour flow changes ranged between 32 to 64%, with maximum 24-hour flow 
changes ranging from 76 to 91%.253 Such extreme changes in flow sometimes causes large sections of 
the river bottom to be dewatered downstream of dams; 
researchers have literally watched the river dry up 
around them while out sampling,249 and have observed 
nearly 100 dead young-of-year minnows in a portion of 
the exposed river bottom that appeared to have been 
killed by a combination of river level changes and low 
dissolved oxygen.253 
 
The decline of Atlantic salmon in the Saint John River is 
strongly correlated with the construction of dams.240,250 
Hydroelectric dams on the Saint John are known to block or delay fish passage both upstream and down 
(despite the presence of fish passage facilities on some dams), kill fish as they pass through 
hydroelectric turbines, and alter the natural flow regime on which migrating salmon in the 


Status of Environmental Flows: POOR 
 


• 11 hydroelectric dams in watershed, 3 on 
mainstem creating artificial reservoirs for nearly 
half the river’s length


238,240
 


• River flow can change up to 91% in 24 hours 
downstream of dams, drying portions of the 
riverbed and stranding fish


253
 


• Snowpack decreased 25-50% over last 30 years
255


 


• Predicted: 4-5⁰C warming, more flooding, and 
extreme summer low flow conditions


258
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Saint John rely.246 One of the major problems caused by the alteration of environmental flows by dams 
on the Saint John River is the delay of downstream salmon migration.246 As water currents slow or 
disappear in the large reservoirs behind the dams, salmon smolts appear to lose their orientation and 
their downstream movements stop. One study found that up to 100% of sonically tagged migrating 
smolts that entered the 80 km long Mactaquac reservoir failed to find the downstream exit.251 Another 
study found that the survival of salmon eggs to the eyed and hatch stages was lower in regulated 
portions of the watershed than in unregulated reaches.252 Slowed river flow in reservoirs also results in 
higher than normal summer water temperatures that have been known to stress fish and restrict the 
growth of many species.240 
 
The presence of dams in the watershed has also compounded water quality issues. The Saint John River 
has experienced problems with increased nutrient enrichment since the 1950s due to ongoing effluent 
discharge from pulp and paper mills and food processing plants, and runoff from agriculture and 
forestry.253 The formation of reservoirs above the mainstem dams on the St. John has reduced the 
assimilative capacity of the river for organic wastes; in these reservoirs, aeration decreases, toxins settle 
and accumulate on the river bottom, and anaerobic conditions are created in some places.250 A study by 
the Canadian Rivers Institute found that decreases in river flow downstream of the Beechwood Dam 
increased effluent concentration in the river 2.6 times during the drawdown period.253 


Climate Change 


In New Brunswick, air temperature increased significantly in the last century contributing to record high 
water temperatures and record low flow conditions in some locations.254 As a result of these higher 
temperatures, snowpack in northern New Brunswick has decreased by 25% over the last 30 years, and 
by about 50% in the southern part of the province.255  
 
These climatic changes are influencing flow in the Saint John River. For instance, the number of mild 
days in January has increased since the early 20th century and, as a result, large peak flows in late winter 
are becoming more frequent.256 Researchers have also observed an increased frequency of midwinter 
ice breakup along the upper Saint John River over the last 40 years.257 Floods are already frequent 
occurrences along the Saint John River and its tributaries, and warmer spring temperatures and wet 
winters along with greater variability are causing earlier spring thaws and higher peak flows, which could 
have major implications for future flooding and ice-jam events.257 Changes in flood patterns will not only 
impact the natural environment but could increase flood damages and cause hydroelectric companies to 
change how they regulate river flows and reservoirs,256 further impacting environmental flows in the 
watershed. 
 
Over the next 100 years, maximum and minimum air temperatures in New Brunswick are expected to 
increase by 4 to 5⁰C, with central regions warmer than the northerly and southerly regions of the 
province.258 Precipitation is expected to increase 25 to 50% in the northern portion of the province, 
which could lead to increases in river discharge of around 40% in the northern part of the province.258 
However, no change in summer precipitation is anticipated in the southern portion of the Saint John 
River basin. Along with higher temperatures, this will likely mean a reduction in river discharge and 
available water resources in southern New Brunswick.258 
 
Changes to flows in the Saint John River will have implications for aquatic ecosystems in the watershed. 
For instance, research suggests that when seasonally flooded wetlands dry up or water levels are 
extremely low in the Grand Lake Meadows, permanent wetlands provide important habitat for 
brood-rearing waterfowl.243 If river discharge decreases significantly as predicted in the lower 
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Saint John River basin, water levels in the Grand Lake Meadows may decline and the number and size of 
permanent wetlands could decrease, thereby decreasing suitable waterfowl habitat. 
 
Management and Advocacy Initiatives 


Though the Saint John River flows through an international watershed, there are no existing committees 
or boards that have specific water management authority over the entire watershed, and no 
consideration of water quantity or environmental flows from a transboundary perspective.253 In New 
Brunswick, the Clean Water Act gives the Minister of Environment the authority to set out terms and 
conditions on hydro-electric power project and dams, including those requiring the maintenance of a 
designated rate of water flow.259 While some dams in New Brunswick are required to operate according 
to minimum flow levels, these are generally arbitrarily defined and, currently, operating plans do not 
include requirements for dam operators to consider specific environmental flow needs.249 However it is 
recognized that in the face of an uncertain and changing climate, existing measures for instream flow 
protection in New Brunswick will need to be revised and adapted in order to protect environmental 
flows, and if flows in the Saint John River continue to decline as projected, some form of transboundary 
agreement may be needed to protect New Brunswick’s water supply.230,254 


 
One of the groups most active in working towards a 
better understood and better managed Saint John 
River is the Canadian Rivers Institute (CRI), based at 
the University of New Brunswick. Its mission is to 
carry out multi-disciplinary research, education, and 
outreach focusing on rivers for the purposes of water 
resources conservation, protection, restoration, and 
sustainable use.260 Much of this research, education 
and outreach has focused on the Saint John River, 
including development of the Saint John River Atlas, 
which provides public access to a wide variety of 


important environmental, biological and social information for the watershed,261 and ongoing work on 
the first “State of the Environment” report and report card for the Saint John River, which will include an 
environmental flows and habitat component.249 
 
Researchers at the CRI are also at the forefront of the field of cumulative effects monitoring and 
assessment, and their research has concentrated on developing a framework for assessing the 
assimilative capacity of the Saint John River, as well as prioritizing areas of concern in order to focus 
remediation efforts.240 The lessons learned from this ground-breaking research ― essentially aimed at 
answering the oft-posed question of “How much can a river take?” ― will allow the Saint John to serve 
as a model for other rivers similarly affected by complex human impacts. 
 
There are over 20 community and watershed groups influencing water management throughout the 
Saint John River watershed.240 There are groups active locally in many of the Saint John’s tributary sub-
watersheds, such as the Canaan-Washademoak Watershed Association whose activities include, among 
other things, undertaking community-based ecological monitoring, aquatic habitat restoration, and 
public education and outreach.262 On a whole watershed scale, the St. John River Society is a volunteer-
based organization dedicated to the appreciation and wise stewardship of the natural and cultural 
heritage of the St. John River and its tributaries.263 Founded in 1992, the Society holds river festivals, 


What’s being done about it? 
 


• Dam operators can be required to adhere to 
(arbitrary) minimum flows, but are not required to 
provide environmental flows to protect aquatic 
ecosystems


249
 


• Canadian Rivers Institute conducts research, 
education and outreach on multiple stressors and 
cumulative effects in the St. John River.


260
 


See www.unb.ca/cri 


• Over 20 local stewardship and conservation groups 
in the St. John River watershed, including the Saint 
John River Society.


240
 See www.stjohnriver.org 
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gathers historic river-related information, produces educational brochures, posters, and maps, and 
holds symposiums and conferences related to the Saint John River. On a larger scale, Ducks Unlimited 
has worked to protect and restore waterfowl habitat in the Grand Lake Meadows, including creation of 
wetland impoundments to provide stable water environments for waterfowl.243 
 


 


 


Figure 9. Summary of Environmental Flow Classification for the Saint John River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Strongly affected by fragmentation and flow regulation 


Water withdrawals and diversions Some withdrawals, not expected to increase dramatically in 
future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows significantly altered from natural; major changes 
to high and low flows and connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows somewhat altered from natural; slight or 
infrequent changes in seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species and/or ecosystems dependent on natural 
flow regime are severely threatened by changes to flow regime 


Water quality in relation to flow 
regime 


Evidence that changes in flows are negatively impacting water 
quality 


 


 
Status of Environmental Flows/Forecast: POOR/DECLINING 
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at a glance…                                     S ke e n a  Ri v e r  


Length: 580 km 
Average Discharge: 1,760 m3/s 
Drainage Area:  54,432 km2 
Major Drainage Basin: Pacific Ocean 
Jurisdiction: British Columbia 
 


Major Issues:  proposed industrial 
development, 
climate change 


 


Status: NATURAL Forecast: STEADY 


Skeena River 


Nestled under the Alaska panhandle on British Columbia’s northernmost coast, the swift, cold waters of 
the Skeena River rush southwest from near the Spatsizi Plateau in BC’s northern interior through the 
dramatic Coast Mountains to the Pacific Ocean. The Skeena, the second longest river in BC and one of 
North America’s longest undammed rivers,264 and its watershed offer all of the trademarks of a wild 
Pacific river: dense, moss-covered forests and rugged snow-capped mountains, home to grizzlies, 
ancient totem pole carvings, and salmon that return each year to spawn. Fortunately, the Skeena 
watershed has so far avoided much of the development 
pressure that has compromised environmental flows in 
many other large watersheds — it is sparsely populated 
and currently supports little industrial development.268 
It is one of the few remaining pristine, free-flowing 
wilderness rivers and thus its flows are endangered only 
by the pervasive threat of climate change as well as 
future industrial development, in which interest in the 
watershed is rapidly growing. 
 


On its journey south from its source in the Sacred 
Headwaters region of northern BC, the Skeena River is 
soon joined from the southeast by one of its largest tributaries, the Babine River, which drains Babine 
Lake and the Nechako Plateau in the eastern interior of the watershed. Further downstream, its other 
major tributary, the Bulkley River, joins the Skeena from the south at the town of Hazelton. From here, 
the Skeena continues to flow southwest through the mountains, passing the town of Terrace, to where 
it finally meets the Pacific Ocean just south of Prince Rupert.280 The climate of the Skeena watershed 
varies greatly throughout, with precipitation decreasing regularly from the coast to the interior.268 
 


The Skeena River is home to numerous fish species, including lake, brown, cutthroat trout, Dolly Varden 
and oolichan, but most well-known are its salmon. The five salmon species (chinook, sockeye, coho, 
pink, and chum), as well as steelhead (an anadromous strain of rainbow trout) that make their legendary 
spawning runs up the Skeena every year make up what has become a world-renowned fishery, and 
Canada’s second largest wild salmon fishery next to that of the Fraser River.265 In fact, a 2005 study 
found that Skeena salmon contribute almost $110 million to the region's economy each year.266 Salmon 


are also the foundation of the watershed's many and rich First Nations 
cultures, and traditional fishing and land use continues today as it has for 
millennia along the Skeena River.264 
 


In general, salmon in the Skeena River are healthy, but many populations 
declined in the twentieth century, and some have continued to decline in 
the past few decades.280 Skeena salmon rely on a natural flow regime for 
survival throughout their life stages. For example, salmon traveling up 


the Skeena to spawn require sufficient streamflow at appropriate times of year for access to spawning 
beds.280 Once salmon have spawned, flows that are too high can scour gravel beds during egg 
incubation, and low flows can strand eggs, in both cases destroying spawning beds.267,283 Changes to 
these and other environmental flow variables could have severe consequences for salmon populations. 
 


The Skeena is one of the world’s few remaining wild rivers, but it is currently threatened by numerous 
development proposals. When considered with the threat of climate change, it is clear that the Skeena 
watershed is at a critical juncture; it is still a healthy and productive river, but is vulnerable to harm if we 
do not act quickly to protect this wild river and its flows into the future. 


Important Ecological Features 


• 5 salmon species, including 
IUCN red-listed sockeye


265
 


• Canada’s second largest wild 
salmon fishery


265
 


• Lake trout, rainbow trout, 
cutthroat trout, Dolly Varden 
populations


265
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Threats to Environmental Flows 


Land Use and Industrial Development 


While the Skeena watershed has so far avoided much of the development pressure that has 
compromised river health elsewhere, such as dams and major water withdrawals, there are exceptions 
in specific locations, and the threat of future development looms. The Skeena is undergoing a period of 
unprecedented interest in industrial development, with proposals currently in the works for roads, 
mines, coalbed methane fields, oil and gas fields and pipelines, and run-of-river hydroelectric projects,267 
all of which could represent serious threats to environmental flows in the watershed. 
 
Land use in the Skeena watershed can alter watershed processes that ultimately influence the attributes 
of streams, rivers, lakes, and the estuary.268,269 For instance, linear development, or the building of 
roads, railways and pipelines, often requires culverts to cross waterways, which can act as barriers to 
fish, nutrient and woody debris movement in a stream, can increase stream velocity and change how 
water flows in a river.270 In the Skeena watershed, for example, a highway bridge over the Zymoetz River 
(a tributary of the Skeena) has caused 70% of the floodplain to be lost in this location.280 
 
Coalbed methane extraction is another land use that 
could pose a substantial risk to environmental flows in 
the Skeena watershed. Coalbed methane (CBM) is a 
natural gas found in coal seams, and is typically 
extracted by pumping out the groundwater from 
underground gas deposits before gas begins to flow 
from wells.271 There are currently no CBM 
developments in BC,267 but an area the size of 
Vancouver Island (412,000 ha) in the headwaters of the 
Skeena, Nass and Stikine rivers — known as the Sacred Headwaters — has been licensed to Shell Canada 
for CBM extraction.271 A report commissioned by The Pembina Institute found that CBM development 
could change runoff patterns and groundwater regimes in the Sacred Headwaters, reducing 
groundwater contributions to streamflow and changing the streamflow dynamics on which sensitive 
species, including salmon, depend.271 The full nature and extent of the impacts of CBM development on 
aquatic ecosystems are not known, and far more information is required before the risks can be 
understood.267 Faced with this reality, and strong opposition from local First Nations groups, 
communities and NGOs, the Government of BC recently took the landmark step of announcing a 2-year 
moratorium on CBM development in the Sacred Headwaters area.272 Nevertheless, other CBM 
developments in the province are continuing to move forward, and if a consistent and responsible 
action plan is not implemented to guide future development, CBM could again threaten the Sacred 
Headwaters and environmental flows in the Skeena River.273 
 
The multitude of proposed private “run-of-river” hydroelectric projects, which are being aggressively 
promoted by the BC government as a source of renewable power, could have more direct impacts on 
environmental flows in the Skeena watershed.274,275 Run-of-river projects involve construction of a weir 
to divert water into penstocks (pipes) that run beside the stream and send water through turbines 
before returning the water back into the stream.275 Though not as severe as those of conventional 
hydroelectric generation, the impacts of run-of-river projects can be significant, as large volumes of 
water can be diverted, significantly reducing flows (by up to 90%) along stretches of river often four to 
five kilometres in length.267,276 While run-of-river power can be environmentally sustainable, the 
cumulative impacts of such projects are of major concern, and are currently poorly understood.276 


Status of Environmental Flows: NATURAL 
 


• No dams, major water withdrawals or direct 
disruptions to environmental flows … yet


264
 


• Proposed industrial development — coalbed 
methane drilling in Sacred Headwaters, 15 run-of-
river hydro applications, pipelines


267
 


• Climate change: spring runoff 10-30 days earlier, 
streamflow declining in BC interior


280,103
 


• By 2050, winter snowpack expected to decline 
56%; temperatures to rise 2.4 to 6.4˚C


103,283
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Licencing and development of independent run-of-river power in BC is happening at break-neck pace, 
without adequate public involvement or a strategic planning process to manage cumulative impacts and 
ensure that development avoids areas with high environmental values. 
 
There are eight current licences and seven active applications for a total of 15 run-of-river water licenses 
in the Skeena watershed267,277 (an up-to-date map showing the details of all such licenses in BC can be 
found at www.ippwatch.info278). Of these, the contentious Sedan Creek proposal is of highest concern 
for its potential impacts on environmental flows and fish habitat279 ― this project will dewater over 1.5 
km of known salmon and rainbow trout spawning and rearing habitat (and would be the first project to 
do so in the Skeena watershed). According to critics, in assessing the project DFO has (inappropriately) 
ruled that this does not constitute an unacceptable Harmful Alteration, Disruption, or Destruction of fish 
habitat, has failed to consider the impacts of climate change over the 40-year project lifespan, and has 
not sought appropriate public input.279 If this project were to proceed as is, it could set a dangerous 
precedent for alteration to environmental flows and fish habitat in the Skeena watershed. 


Climate Change 


Even in the absence of major direct anthropogenic disruptions to environmental flows, undeveloped 
rivers like the Skeena cannot escape the pervasive threat of climate change. Over the past century in BC, 
spring run-off has shifted earlier by 10 to 30 days, depending on the region.103 Average annual flows, 
and especially late summer flows, have declined in the interior (eastern) part of the Skeena watershed 
since the 1930s,280,281 a trend which is broadly attributed to a pattern of intensified summer drought in 
the BC interior caused by climate change.280 Low flows in the late summer and fall decrease the ability of 
sockeye and coho to reach spawning areas and utilize spawning gravels, and completely dry up some 
spawning streams, especially when experienced cumulatively with other watershed impacts.280 
For example, though agriculture in the Skeena watershed is relatively minor, farming and ranching are 
prominent in the dry eastern part of the Skeena watershed. A combination of low rainfall amounts and 
water extraction by agriculture has led to concerns about low flows preventing salmon from being able 
to reach their spawning beds in Maxan Lake.267,280 
 
Indications suggest that historical trends will continue into the future. According to projections made by 
the Pacific Climate Impacts Consortium, the annual mean temperature in the Skeena watershed is 
expected to rise between 2.4 to 6.4˚C by the 2050s, with the greatest warming expected to occur in the 
northern portion of the basin.103 In the same time period, annual precipitation is projected to increase 
by 12 to 30 mm, again with the greatest increase expected in the north.103 Although limited work has 
been done to project changes in streamflow across BC due to climate change, one study projected an 
increase in average streamflow in Pacific rivers (including the Skeena) by 2050, with an earlier onset of 
the spring melt, increasing winter and early spring flows but decreasing flows in the summer and fall.282 
Winter snowpack is expected to decrease by 56% along the north coast of BC, resulting in lower 
streamflow during summer, which would cause stress for fisheries and aquatic ecosystems.103,283 Climate 
modeling suggests that the late summer droughts that have caused low stream flows and limited fish 
access in some areas of the Skeena watershed will persist and, on average, worsen with time.284 
 
Despite the inherent uncertainty in climate change projections, it is broadly accepted that the 
hydrological system throughout Pacific North America is changing and will continue to do so with future 
climate change.103 While the consequences of climate change on environmental flows are not yet fully 
understood, projected changes to flows and water availability in the Pacific Northwest will alter 
streamflow and impact species and aquatic ecosystems in the Skeena River. 
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Management and Advocacy Initiatives 


In its recent Living Water Smart initiative, the BC Government sets out its vision for water management, 
including recognizing the need to protect environmental flows in the Province’s lakes and rivers.112 This 
policy also states that by 2012 water laws will improve protection of ecological values, and legislation 
will recognize water flow requirements for ecosystems and species.112 
 


In the Skeena watershed, river management is mainly focused on protection and enhancement of wild 
salmon. DFO, through the Wild Salmon Policy, the BC Ministry of Environment, and First Nations 
management bodies — the Skeena Fisheries Commission and North Coast-Skeena First Nations 
Stewardship Society — are responsible for managing fish and fish habitat in the Skeena. While there are 
no policies directed at protecting environmental flows, the Wild Salmon Policy includes the aim of 
maintaining habitat and ecosystem integrity,110 which could include protection of environmental flows in 
salmon rivers like the Skeena. Nevertheless, the Skeena Independent Scientific Review Panel recently 
expressed concerns that current regulation of development and water management in the Skeena 
watershed is inadequate, and that the Skeena watershed does not have adequate regulations in place to 
safeguard habitat for wild salmon and steelhead267 (and, by extension, aquatic ecosystems more 
broadly). 
 


In the face of impending and unprecedented human activity, the Panel also identified the need for 
increased monitoring of hydrological conditions in the Skeena watershed, and to consider the potential 
cumulative effects of development proposals,267 a concern echoed by many local groups and 
stakeholders.276,285 Also, while much effort has been put towards understanding salmon and their 
habitat, knowledge of other ecosystem components in the Skeena River and watershed is critically 
lacking. 


 


The good news is that there are many people working to 
keep the Skeena River wild and many groups active in 
advocating for its protection. While some Aboriginal 
people welcome industrial development, First Nations in 
the watershed have spoken out against irresponsible 
development. In the case of coalbed methane, a 2-year 
long protest and blockade by members of the Tahltan 
First Nation against Shell contributed, along with NGO 
advocacy, to the recently announced 2-year moratorium 
on CBM development in the Sacred Headwaters.286 
Locally, the Skeena Watershed Conservation Coalition 


and Friends of the Wild Salmon have called on the BC government to end CBM activities in the Sacred 
Headwaters and engage in meaningful consultation with northwest BC residents.287 
 


Run-of-river power development is being watched closely by local residents and groups. Watershed 
Watch Salmon Society, along with Northwest Watch, has been active in advocating for responsible 
development of independent power in the Skeena watershed, as well as educating the public about 
issues surrounding run-of-river hydro in BC through information sessions and their 2007 “Citizen’s Guide 
to Understanding Approvals, Impacts and Sustainability of Independent Power Projects”.275 There is also 
growing opposition to a proposed pipeline that would bring oil from the Athabasca oil sands through the 
Skeena watershed to a potential supertanker port on the B.C. coast. 
 
 


What’s being done about it? 


• 2 year moratorium on coalbed methane in Sacred 
Headwaters.


286
  (www.concernedaboutcbm.org) 


• Watershed awareness and local advocacy. See: 
Skeena Watershed Conservation Coalition 
(www.skeenawatershed.com) 
Watershed Watch Salmon Society 
(www.watershed-watch.org) 


• WWF-Canada facilitating dialogue around creating 
a local “champion” for conservation. 
See: www.togetheronthecoast.org and 
www.wwf.ca/conservation/pacific/ 
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Work is also underway to create a strong community-based voice for conservation through a balanced 
approach to the numerous development issues facing the region. To this end, WWF-Canada recently 
participated as a co-sponsor for the “Together on the Coast” workshop, and is in the process of 
facilitating ongoing dialogue toward developing a network or organization to act as a “champion” for 
addressing the multiple issues surrounding development and resource use in the Skeena region.288,289 


 


 


 


 


Figure 10. Summary of Environmental Flow Classification for the Skeena River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Unaffected by fragmentation and flow regulation  


Water withdrawals and diversions No or very few minor withdrawals (<1%); no evidence that 
demand will increase in the future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change could 
result in changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows slightly altered from natural, minor losses of 
connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows not altered from natural; no changes in seasonal 
flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species/ecosystems dependent on natural flow 
regime are healthy; no negative impacts from changes to flow s 


Water quality in relation to flow 
regime 


No flow-related water quality problems 


 


 
 


Status of Environmental Flows/Forecast: NATURAL/STEADY 
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at a glance…        S ou th  S a s ka t c h e wa n  Ri v e r  
 


Length: 1,392 km 
Average Discharge: 280 m3/s 
Drainage Area:  148,000 km2 
Major Drainage Basin: Hudson Bay 
Jurisdictions: Alberta and Saskatchewan 
 


Major Issues:  withdrawals for irrigation, 
dams, fragmentation and 
flow modification, 
climate change 


 Status: POOR Forecast: DECLINING 


South Saskatchewan River 


Flowing steeply from its headwaters high in Alberta’s Rockies and winding its way eastward across the 
dry plains to its mouth in central Saskatchewan, the South Saskatchewan River has been described as 
the ‘lifeblood’ of the Canadian Prairies. It provides precious water resources that support most of 
Canada’s irrigated agriculture, as well as hydropower generation and a rapidly growing population. 
However while the river provides water for countless and growing human needs, environmental flows in 
the South Saskatchewan are highly threatened. Too much water is taken from the system without being 
returned and the natural flow regime in the river 
and its tributaries has been highly modified, and the 
harm this is causing to the ecosystems of the South 
Saskatchewan River Basin (SSRB) is increasingly 
evident. Strong action to protect environmental 
flows in the South Saskatchewan River Basin is 
urgently needed and long overdue. 
 
The three main tributaries of the South 
Saskatchewan, the Bow, Oldman and Red Deer 
Rivers, begin in Alberta as melting snow and alpine 
glaciers — roughly 90% of the water in the South 
Saskatchewan River originates in the Rocky Mountains.290,291 These rivers support cool and 
coldwater fish in their upper reaches, including rainbow trout, mountain whitefish and cutthroat 
trout.292 Where the Bow and Oldman Rivers join to form the main stem of the South Saskatchewan, 
approximately 100 km upstream of Medicine Hat, Alberta, the river widens and slows, meandering and 
braiding eastward through a wide, deep valley surrounded by prairie farmlands, until it reaches its 
confluence with the North Saskatchewan River in central Saskatchewan. This section of river supports a 
very different aquatic ecosystem, and provides important habitat for lake sturgeon.293 All along the 
banks of the South Saskatchewan and its tributaries, the riparian zone supports significant stretches of a 
number of species of cottonwood trees, which much evidence suggests are very sensitive to changes in 
river flow regime.294,292 
 
The majority of the South Saskatchewan River Basin is located in the semi-arid Palliser Triangle region of 
the southern Prairies, hence the region is prone to severe droughts and water supply is highly 
variable.73,291 Naturally dry conditions and inconsistent water supplies, coupled with 70% of Canada’s 
irrigated agriculture, a rapidly growing population and economy, and a changing climate, mean that 


competition for and pressure on water resources in the SSRB are intense 
and will only increase into the future.293,73 
 
Driven by the numerous pressures on scarce water resources in the 
basin, the natural flow regime in the South Saskatchewan River and its 
tributaries has been highly modified by numerous dams and reservoirs 
and a high level of withdrawals and diversions — it is recognized as the 
worst affected of the rivers in the western Prairie Provinces.73 As a result 
of flow regulation and withdrawals, both the quantity and timing of river 
flows has been substantially altered from natural in much of the 
system,292 and the status of environmental flows in the river is classified 
as Poor. 


 


Important Ecological Features 
 


• Significant riparian 
cottonwood forests


294
 


 


• Coldwater fish in headwaters, 
including cutthroat trout, 
rainbow trout and mountain 
whitefish


292
 


 


• Lower river provides 
important spawning habitat 
for lake sturgeon 


293
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Threats to Environmental Flows 


Water Withdrawals for Irrigation 


Water in the South Saskatchewan River Basin is 
generally highly (and in some cases over-) 
allocated. In Alberta, water allocations in the 
basin total approximately 5.6 billion m3, which 
corresponds to almost 70% of the natural river 
flow.295 The percentage allocated varies across 
the basin; in the St. Mary’s River, a tributary of 
the South Saskatchewan in Alberta, as much as 
118% of the median flow is now allocated.295 
Water withdrawals from the South Saskatchewan 
River are generally for agriculture, power 


generation and municipal use,73 but the greatest water user in the South Saskatchewan River Basin by 
far is irrigation agriculture, which uses most (86.5%) of all surface water used in the basin.291 
 
The high proportion of withdrawals for irrigation represents a significant threat to environmental flows 
in the South Saskatchewan River, especially since irrigation is largely a consumptive water use, meaning 
that most of the water withdrawn for irrigation is not directly returned to the river after use. That 
means that withdrawals for irrigation represent a greater threat than withdrawals for, say, municipal 
use, which generally returns three quarters of its water back into the river.296 In the SSRB, even though it 
must support a rapidly growing population of 1.7 million people (almost one million people in Calgary 
alone), non-irrigation demand is not expected to pose a significant risk to water resources.291,297 
 
Water allocations in much of the South Saskatchewan River Basin exceed environmental flow needs, and 
the aquatic environment is suffering. Recent analysis suggested that maintaining necessary 
environmental flows in the South Saskatchewan system would require 85% of natural flows, which is 
impossible with existing allocations in much of the basin.296 As a result, ecosystem health in the South 
Saskatchewan is believed to be declining downstream of major water withdrawals.293 The massive 
amount of water withdrawn for irrigation is impacting the quantity and timing of flows in the South 
Saskatchewan, and consequently placing the river’s ecosystems at risk. In the mainstem South 
Saskatchewan River, summer flows have been reduced by 84% since the early 20th century.290 On the 
Bow River, the diversion of up to 90% of streamflow for irrigation at the Eastern Irrigation District dam 
dramatically reduces river discharge to the point where it is sometimes possible to walk across the river 
bed below the dam, which clearly has negative impacts on the fish populations in the remaining length 
of the river.292 


Dams and Diversions 


The South Saskatchewan River and its tributaries are heavily regulated and modified by dams, weirs, and 
other infrastructure; it is strongly affected by fragmentation and flow regulation.30 This comes as no 
surprise considering that there are thirteen large hydroelectric dams in the South Saskatchewan River 
Basin (twelve in Alberta, one in Saskatchewan), and hundreds more smaller dams.291 In fact the Bow 
River, the South Saskatchewan’s largest tributary, is the most regulated river system in Alberta.292 
Overall, reservoirs in the South Saskatchewan River Basin in Alberta are capable of storing nearly 40% of 
the river’s annual flows.296 


Status of Environmental Flows: POOR 
 


• Summer flows have been reduced by 84% since the 
early 20th century


290
 


• 70% of natural river flow is currently allocated, mostly 
for irrigation (but 85% of natural river flow is required 
to maintain aquatic ecosystems)


295
 


• 13 hydroelectric developments and hundreds of 
smaller dams regulate and fragment the river


291
 


• Size of source glaciers has decreased by 50% from 1975-
1998


302
 


• Climate change predicted to cause 8.4% average 
decrease in surface water availability in the basin


291
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The operation of dams in the South Saskatchewan River Basin has greatly altered the natural flow 
regime. For example, spring runoff is generally collected in reservoirs and then released from dams in 
the summer and fall, resulting in lower spring flows and higher summer and fall flows than would be 
natural.292 In the South Saskatchewan, evidence has shown that the rapid water level fluctuations 
caused by hydroelectric dams is causing aquatic habitat instability and limiting fish production 
downstream of dams.292 Dams also control natural flood events, which can negatively affect species that 
are adapted to such conditions. For example, periodic flooding helps to maintain riparian trees, 
especially cottonwoods, which are very common in the floodplains of the South Saskatchewan River, 
and these forests have been found to decline below dams on the river system.294 
 
Perhaps one of the most significant examples of river fragmentation and flow modification can be seen 
at the Gardiner Dam in Saskatchewan, which forms Lake Diefenbaker, the largest impoundment on the 
South Saskatchewan River system. The reservoir is 43,000 ha in area and contains 9.4 billion m3 of water 
when full. It supplies drinking water for 40% of Saskatchewan’s population, water for irrigation, industry 
and recreation, and flood control.298 Recent analysis has found that the portion of the SSRB located in 
Saskatchewan is under high stress from aquatic fragmentation, and the Gardiner Dam has significantly 
modified the condition of the river, both upstream and down.73,299 
 
Alarmingly, even with evidence of the declining health of the South Saskatchewan River due to previous 
river modification, the risk of future development continues to threaten the river. In what has been 
termed a ‘redux’ of the 1970s development model (focused on engineering solutions to water supply 
issues) a recent federally-funded report (the “Agrivision report”)300 proposed the construction of four 
more major dams on the South Saskatchewan River downstream of the Gardiner Dam, which would 
effectively “drown” the river under a series of artificial reservoirs. The impacts of such a project would 
clearly be environmentally devastating, and environmental groups have been quick to condemn the 
recommendations.301  


Climate Change 


Climate change is predicted to significantly impact water supply in the South Saskatchewan River. For 
instance, since the 1850s most of the large glaciers that form the headwaters of Prairie rivers have 
shrunk considerably, and this change has accelerated in recent years. From 1975 to 1998 the size of 
glaciers decreased by 50% in the South Saskatchewan River Basin, and though glacial inputs only 
constitute a small proportion of total annual flows, in a hot dry summer they can make up 50% of flows 
in upper reaches of the Basin, thus less glacier meltwater will mean less water in the river itself, 
particularly during dry periods.302 Increasing water temperatures are also an issue in the South 
Saskatchewan Basin, as some of the valued trout species in the system are subjected to lethal 
temperatures in late summer when streamflow is low.303 
 
While precipitation may increase in this region, this will be less than increases in evapotranspiration due 
to warming; overall, the already drought-prone basin is predicted to be much drier in the future.73 A 
recent study on climate change and water in the South Saskatchewan River Basin concluded that there is 
a risk of significant decrease in surface water availability, with an average decrease in water supply of 
8.4% across all basins.291 When the majority of the river’s flow is already allocated to human uses, any 
decrease in water supply will only exacerbate the stress on aquatic ecosystems in the Basin. 
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The effects of climate change, especially when considered cumulatively with the impacts of increasing 
demand and river modification, are predicted to contribute to what is now recognized as an “impending 
water crisis” in Canada’s western Prairie Provinces.73 This crisis will be acutely felt in the water-stressed 
South Saskatchewan River Basin, and as water in the basin becomes scarcer, the challenge of providing 
environmental flows to sustain nature’s water needs will become even more urgent. 
 
Management and Advocacy Initiatives 


Despite explicit recognition of the need to balance economic and environmental needs, government 
action towards protecting environmental flows in the South Saskatchewan River Basin has generally 
been weak. In its Water Act,304 and Water for Life strategy,305 Alberta has voiced its commitment to 
protecting aquatic ecosystems. As a result, the Alberta Water Council was created, which is working 
towards developing a provincial action plan to improve the health of significantly impacted aquatic 
ecosystems by exploring opportunities to advance the healthy aquatic ecosystems element of the Water 


for Life strategy.307 The province also developed a Water Management Plan for the South Saskatchewan 
River Basin, which recommends that Water Conservation Objectives (WCOs) be established to meet 
instream flow needs (IFNs), which was followed in 2006 by a moratorium on new water licence 
applications in the Bow, Oldman and South Saskatchewan River sub-basins.306  
 


While commendable, these actions have been criticized for failing to adequately protect environmental 
flows.79 For instance, a comprehensive assessment of environmental flow needs in the SSRB found that 
flow needs are approximately 85% of the natural rate of flow.292 Nevertheless, the WCOs in the Plan are 
typically only 45% of natural flows at any point in time — much less than recommended.307 Also, despite 
acknowledging that water in most of the Basin has reached or exceeded its limits, the Government of 
Alberta will not cancel or reduce existing allocations due to the “first in time, first in right” provisions of 
the Water Act, which they admit makes it impossible to maintain environmental flows. Their hands are 
tied somewhat by the history of irrigation water use and public consensus; the trade-offs that would be 
required to manage the South Saskatchewan for environmental flows are unacceptable. The decision to 
stop issuing licences is environmentally beneficial but is seen as coming too late308 — well after 
extensive damage has been done to the South Saskatchewan and its tributaries. 
 


One positive outcome of this water crisis is that 
people are paying closer attention to water issues,308 
and numerous groups and organizations are actively 
advocating for the protection of environmental flows 
in the Basin. The result of one such initiative is the 
Prairie Water Directive. A “collective call to action for 
water security in the prairie provinces”, put out jointly 
by a number of influential organizations, it calls for 
protection and restoration of aquatic ecosystems, and 
for governments to explicitly recognize ecosystems as 
legitimate water users and to restore and protect flows by legislating environmental flow needs.309 
Individual groups have also lent prominent voices — Water Matters, a non-profit organization focused 
on championing watershed conservation in Alberta, is one such group that provides leadership, research 
and outreach on such issues.310 Similarly, the Saskatchewan Environmental Society has been vocal in its 
opposition to further dam construction on the South Saskatchewan River.311 
 


What’s being done about it? 
 


• Government recognizes the need to protect 
environmental flows but can’t reduce current 
allocations - making it virtually impossible to provide 
them adequately


79,308
 


• Numerous groups advocating for environmental 
flows in the SSRB. See: 
o Prairie Water Directive (www.prairiewaterwatch.ca) 
o Water Matters Society of Alberta 


(www.water-matters.org) 
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There has also been consideration of market-based initiatives such as ‘water trusts’, private entities that 
would purchase water licences to meet ecosystem needs, as a way to protect environmental flows in the 
SSRB. According to Water Matters, because much of southern Alberta's water has been allocated, a 
water trust could complement to Alberta's tradable rights system as a way to ensure water flows for 
environmental needs remain in the system.312 While legal provisions do not currently enable the 
establishment of water trusts in Alberta, this could change in the future, and proponents of the idea 
believe that water trusts could contribute to the protection of environmental flows in water-stressed 
prairie rivers.313 
 


 


 


Figure 11. Summary of Environmental Flow Classification for the South Saskatchewan River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Strongly affected by fragmentation and flow regulation 


Water withdrawals and diversions High level of withdrawals or diversions; evidence that future 
demand will increase 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change expected 
to result in significant changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows significantly altered from natural; major changes 
to high and low flows and connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows significantly altered from natural; frequent 
changes in natural seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species and/or ecosystems dependent on natural 
flow regime are somewhat impacted by changes  


Water quality in relation to flow 
regime 


Evidence that changes in flows are moderately impacting or may 
impact water quality 


 


 
Status of Environmental Flows/Forecast: POOR/DECLINING 
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at a glance…              St.  Lawrence River  
Length: 1,197 km  
Average Discharge: 16,800 m3/s  
 (including Saguenay) 
Drainage Area:  1,030,000 km2 


Major Drainage Basin: Atlantic Ocean  
Jurisdictions: Quebec, Ontario, New 


York (USA) 


Major Issues:  Fragmentation and flow 
modification, navigation, 
climate 
change 


 Status: POOR Forecast: DECLINING 


St. Lawrence River 


By any measure, the mighty St. Lawrence is one of the most important rivers on the planet. Draining the 
world’s largest freshwater system, the Great Lakes, it ranks among the top in the world, and second in 
North America, in terms of discharge (16,800 m3/s below its confluence with the Saguenay River314). It 
supports an amazing diversity of habitats in freshwater, saltwater and everything in between, and its 
fast, clear waters are home to sturgeon, river otters, and beluga whales, to name but a few. Forming a 
natural route inland from the Atlantic, the St. Lawrence River sustained the Algonquin and Iroquoian 
people who first populated its shores and guided the founders of our nation inland to forge the fur trade 


and settle Upper and Lower Canada. To take advantage 
of its potential for transportation and hydroelectricity, 
the St. Lawrence and Great Lakes system has been 
dammed, diverted and dredged to form the St. 
Lawrence Seaway, one of the world’s most important 
transportation and industrial corridors. One quarter of 
North America’s population resides along the Seaway, 
which extends 3,790 km inland from the Gulf of St. 
Lawrence to the western end of Lake Superior.315,320 
 
As always, these benefits have not come without costs. 
To facilitate commercial navigation and hydropower, 


flows and water levels have been and continue to be 
highly modified, at the expense of the natural environment. In fact, in 2008, the St. Lawrence was 
named one of America’s most endangered rivers due to the fact that management of environmental 
flows (or the lack thereof) acutely threatens river health and quality of life in its watershed.316 
 
From the outlet of Lake Ontario, the St. Lawrence flows in a northeasterly direction forming the border 
between Canada and the US in its upper reaches, with Ontario on its north shore and New York State to 
the south. Continuing northeast, it flows entirely into Quebec, joined by its largest tributary, the Ottawa 
River, at the city of Montreal. Past here, the large river is fringed by agricultural land and mixed wood 
forest, as well as a major population centre at Quebec City. The river widens further and, around the Île 
d’Orléans, its freshwater begins to mix with saline tidal water, which continues until the St. Lawrence is 
joined from the north by the Saguenay River at the beginning of its lower estuary, where the river finally 
spills into the Atlantic at the Gulf of St. Lawrence.314 
 
The mainstem of the St. Lawrence River is considered “continentally 
outstanding” in terms of its biological distinctiveness.317 In the fluvial, 
or most “river-like”, section it is wide and slow-flowing with large 
floodplains, home to many freshwater species and wetlands, including 
the Lac Saint-Pierre UNESCO World Heritage and Ramsar site, the 
largest freshwater floodplain in Quebec.315,318 Mixing with saltwater, 
the river extends out into its estuary, which is narrow with extensive 
bulrush marshes along each shore that provide important habitat for 
numerous water birds. In order to survive, these wetlands and aquatic 
ecosystems need a sufficient outflow of water from the Great Lakes as well as maintenance of seasonal 
changes in water levels;319 ultimately, the sustainability of the St. Lawrence’s ecosystems depends on 
adequate protection and provision of environmental flows. 
 


Important Ecological Features 
 


• 87 freshwater fish species and 18 
diadromous species


314
 


• ~20 animals and plants  that are 
vulnerable, threatened or 
endangered


314
 


• Many important wetlands; Lac 
Saint-Pierre Ramsar site;


318
 


the St. Lawrence is a seasonal 
staging area for virtually all 
of the world's snow geese


315
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Though attention tends to be focused on the Great Lakes as opposed to the St. Lawrence, the river itself 
is an integral component of the system, providing numerous benefits for millions of people. Along its 
entire length, a diverse range of significant ecosystems depends critically on its flows. Its position as the 
outflow of the Great Lakes makes it especially vulnerable; impacts throughout the Great Lakes affect 
downstream ecosystems in the St. Lawrence, and there is much to lose if we fail to protect it. In order to 
prevent irreversible harm to one of the world’s great river ecosystems, it is essential that a cooperative 
and sustainable river management plan be put in place for the St. Lawrence River that will ensure 
protection of environmental flows for the benefit of its people and ecosystems alike. 
 
Threats to Environmental Flows 


Fragmentation and Flow Regulation 


Flows in the St. Lawrence River are strongly affected by fragmentation and flow regulation;30 they have 
been and continue to be extensively regulated and modified for the dual purposes of navigation and 
hydroelectric generation. There are four hydroelectric dams on the river’s main stem, and many more 
on its tributaries.314 There are also numerous channel control structures that redirect the river’s flow, 
and seven locks that enable ships to navigate through the 68 m drop in elevation along the St. Lawrence 
from Lake Ontario to Lac Saint-Pierre, the downstream-most freshwater basin of the St. Lawrence River, 
west of Trois-Riveières, QC.314,320 
 
The Great Lakes St. Lawrence Seaway system, which 
came into operation in 1959 as a bi-national 
partnership between Canada and the US, serves as a 
vital transportation corridor for the world’s largest 
concentration of industry.320 Navigation has had 
numerous environmental impacts on the St. Lawrence 
system, including stresses to shorelines and channels as 
a result of dredging and channel maintenance and 
impacts caused directly by ships, such as pollution and 
introduction of invasive species.320 In order to make the system navigable, entire villages were 
submerged along the St. Lawrence River and connecting channels were widened and deepened, 
resulting in the removal of islands and destruction of wetlands.321 Locks and canals have been built to 
raise and lower vessels across and around natural barriers such as waterfalls and rapids, and a channel 
has had to be dredged to a depth of 8.2 m to allow for large ocean-going ships.320 
 
With respect to environmental flows, the greatest impacts have come from the management of water 
levels for navigational and hydroelectric requirements, which has been identified as one of the stressors 
of highest concern on the St. Lawrence.320 Water levels on the St. Lawrence River, as well as lake levels 
upstream on Lake Ontario, are regulated by the Moses-Saunders hydroelectric generating station, which 
crosses the river at Cornwall, ON and Massena, NY and began operation in 1958.320 A major effect of this 
regulation has been to reduce natural water level fluctuations in the St. Lawrence River, whereby the 
magnitude of spring flooding is reduced to protect shoreline properties and low water levels are 
augmented to allow for shipping traffic.320 In general, spring flow is reduced by as much as 2000 m3/s 
and increased between September and March by 300 to 900 m3/s.322 Since regulation, the annual water 
level variation at the mouth of Lac Saint-François, downstream of the Moses-Saunders dam, has been 
reduced by almost 70%, from 0.6 m to just 0.15 m.323 On average, flow regulation in the St. Lawrence 
has also reduced the average maximum flow in summer and increased the minimum flow in winter.324 
 


Status of Environmental Flows: POOR 
 


• Strongly affected by fragmentation and flow 
regulation;


30
 4 dams on mainstem, many more on 


tributaries; locks and canals for navigation
314


 


• Regulation has reduced water level variability by 
70%, from 0.6 m to just 0.15 m


323
 


• Water level regulation has negatively impacted 
sensitive wetland habitat and water birds


325,326,327
 


• Flow into St. Lawrence predicted to decrease 4 to 
24% due to climate change


330
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Artificial stabilization of water levels has negatively affected ecosystems and specifically wetlands along 
the St. Lawrence River. For example, the reduced variability on Lac Saint-François was found to have 
coincided with a decline in wetland species diversity.325 Where reaches of the St. Lawrence have been 
permanently flooded by dams and creation of the Seaway, wetlands have been lost and forever 
changed; vegetation has dramatically shifted from shallow riparian marshland to a primarily aquatic 
environment, a change that has major implications for overall biological production in the St. 
Lawrence.319 Since regulation was implemented in the late 1950s, there has been a 50% reduction in 
meadow-marsh and emergent floating vegetation.326 Research has also shown that unnatural water 
level regulation can destabilize plant communities and favour the colonization of invasive species.319 
 
Water level fluctuations and subsequent vegetation changes are known to adversely affect wildlife, 
especially the many wetland birds that utilize freshwater habitats along the St. Lawrence, particularly 
during the breeding season. One study found that a number of indicator species showed a statistically 
and biologically meaningful response to water level fluctuations along the St. Lawrence.327 For example, 
observed breeding populations of Black Tern (Vulnerable in Ontario), Marsh Wren, Common Moorhen, 
and American Bittern were reduced by 84% or more when there were rapid or moderate increases in St. 
Lawrence water levels. In order to preserve the integrity of freshwater ecosystems in the St. Lawrence, 
a management regime is needed that will minimize the alteration of natural hydrological dynamics.327 


Climate Change 


Generally, climate change is expected to result in warmer temperatures and lower water levels in the 


Great Lakes-St Lawrence River basin. From 1895 to 1999, annual mean temperatures increased by 
0.7°C in the southern portion of the Great Lakes-St. Lawrence basin, and from 1948 to 2005 a 
warming trend of 0.5°C has been observed.328,329 A WWF-Canada study found that the basin will likely 
warm by 2.2°C to 4°C in the next 100 years, accompanied by a 1% to 16% increase in precipitation 
which will likely be offset by increased evapotranspiration (an 8% to 27% increase).328 This will result 
in a drop in water levels in the Great Lakes-St. Lawrence system.322 Modeling suggests that the flow of 
water from Lake Ontario into the St. Lawrence River could decrease by 4 to 24% annually by 2050.330 
Based on this and other studies, it is estimated that water levels on the St. Lawrence at Montreal could 
be reduced by 0.2 to 1.2 m, depending on the scenario.331 
 
The most significant impacts of water level changes in the St. Lawrence will be on wetlands, coastal and 
riverine habitats, and such changes would have dramatic effects on the overall character of the St. 
Lawrence and its ecosystems. For instance, lower water levels will shrink the area of open water, 
especially in shallower reaches such as Lac Saint-Pierre, which could reduce the size, complexity, and 
accessibility of its globally significant wetlands.332 Modeling has found that if climate change drives 
changes in hydrological cycles or reduces water levels in the Great Lakes-St. Lawrence system, important 
wetland functions and values including primary productivity, use for wildlife, waterfowl and fish, water 
quality, areal extent and diversity will be adversely affected.333 
 
Changes in St. Lawrence water levels will also impact human uses of the river, which could lead to 
further modification of the system and its flows. Lower water levels will require adaptation for 
navigation and shipping, potentially including the need for further dredging and river regulation.332 It has 


also been shown that 2°C warming would translate into a 2 to 17% decrease in hydropower 
production on the St. Lawrence River, at an annual loss of $240 to $350 million (at 2002 prices).328 
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Of further concern, this reduction in hydropower would likely lead to increased generation from 
fossil fuel or nuclear plants, further contributing to climate change and other environmental 
problems.326 
 
Management and Advocacy Initiatives 


Water levels and flows in the St. Lawrence River are regulated by the International Joint Commission 
(IJC), a bi-national organization established by the Boundary Waters Treaty of 1909 to approve projects 
that might affect boundary waters.334 The current plan guiding St. Lawrence regulation is Plan 1958-D, 
put in place by the IJC in October 1963.326 This outdated plan consists of rules for releasing water from 
Lake Ontario every week based on water supplies, lake levels, time of year, ice conditions, Ottawa River 
flows, and a series of other rules.326 Since environmental considerations were not part of the planning 
process in the 1950s, the existing plan is focused on managing the river for the benefit of commercial 
navigation and hydropower — the flow needs of the natural environment are not considered.335 
 


In 2000, because of environmental concerns and 
increasing dissatisfaction among many interests, the 
IJC commissioned a 5-year, US$20 million study to 
review the existing Plan 1958-D and develop a new 
plan that would incorporate environmental flow 
needs.326 The results of this study, released in 2006, 
put forth three new regulation options, each with 
different costs and benefits: Plans A+, B+ and D+.326 
Plan B+, allowing for more natural variability in 
flows, was considered the best option for restoring 
the environmental health of the St. Lawrence, as 
well as for providing benefits for fishermen, municipal water authorities and other users, and was widely 
endorsed by a majority of IJC study board members, environmental groups and numerous government 
agencies, including the US Fish and Wildlife Service and the Ontario Ministry of Natural 
Resources.335,336,337 However, despite overwhelming public and scientific support for Plan B+, in March 
2008 the IJC announced a new, hybrid option that was developed behind closed doors ― Plan 2007 ― 
which basically represented a “business as usual” approach to regulation.336 Faced with intense public 
backlash and a lack of support for Plan 2007, the IJC agreed to postpone plan implementation while they 
undertake a one year process to resolve the issues and develop a plan that will help restore more 
natural flows in the St. Lawrence.338 This process, which disappointingly does not include any plans for 
public involvement, is scheduled to be concluded by June 2009, but it does not appear likely that this 
timeline will be met.339 
 


Numerous environmental and conservation groups on both sides of the border have spoken out in 
support of Plan B+ and restoring environmental flows in the St. Lawrence, such as Save the River/ 
Upper St. Lawrence Riverkeeper, Ducks Unlimited, The Nature Conservancy, Citizens Campaign for the 
Environment, Great Lakes United, Sierra Club, the Ottawa Riverkeeper and many more.340 Save the 
River/Upper St. Lawrence Riverkeeper, based in New York but representing interests in the US and 
Canada, has been especially active in advocating for Plan B+, but also more broadly by engaging and 
educating people at a grassroots level on river issues, and pressuring government to implement policies 
and programs that protect river health.341 
 


What’s being done about it? 
 


• The IJC reviewed the outdated Plan 1958-D, but failed 
to adopt the widely endorsed Plan B+, which would 
have restored a great deal of natural variability to the 
river and its ecosystems


336
 


• A 1-year process is currently underway to decide on a 
new regulation plan within the IJC — with no planned 
public involvement


338,339
 


• Numerous groups advocate for environmental flows 
in the St. Lawrence, including Save the River/Upper 
St. Lawrence Riverkeeper and Great Lakes United. 
See www.savetheriver.org and www.glu.org 
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In Canada, governments are working together to learn more about flows in the St. Lawrence River. The 
St. Lawrence Plan for a Sustainable Development (2005-2010) is the fourth phase of the Canada-Québec 


Agreement on the St. Lawrence, first signed in 1989.342 Phase III, St. Lawrence Vision 2000, was the first 
to include water level management as a research priority, and aimed to assess the impacts of water 
level variations due to climate change and regulation.343 Under Phase IV, effort is focused on “State of 
the St. Lawrence” monitoring, which includes measuring ecosystem health in response to changes in 
water levels and flows on the river.322,344 
 


Figure 12. Summary of Environmental Flow Classification for the St. Lawrence River 


Indicators Status of Indicators 


River fragmentation and flow 
regulation 


Strongly affected by fragmentation and flow regulation 


Water withdrawals and diversions Few, infrequent withdrawals; evidence that demand may 
increase in the future 


Predicted and/or observed 
impacts of climate change on flow 
regime 


Predicted and/or observed impacts of climate change expected 
to result in significant changes to flow regime 


Quantity of water flows, high and 
low flow events, impacts on 
connectivity 


Quantity of flows significantly altered from natural; major changes 
to high and low flows and connectivity 


Timing of flows, flow patterns, 
seasonality 


Timing of flows significantly altered from natural; frequent 
changes in natural seasonal flow patterns 


Species/ecosystem condition in 
relation to flow regime 


Evidence that species/ecosystems dependent on natural flow 
regime are severely threatened by changes to flow regime 


Water quality in relation to flow 
regime 


Evidence that changes in flows are moderately impacting or may 
impact water quality 


 


 
 


 


Status of Environmental Flows/Forecast: POOR/DECLINING 
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CONCLUSIONS  


While we are lucky enough to still have some magnificent wild rivers in Canada, where environmental 
flows are in relatively Natural or Good condition, this assessment has revealed that environmental flows 
in many of our rivers are under threat, in Fair or Poor condition. The results of this assessment are 
summarized in Table 1, below. 
 
Table 1: Summary of Results 


River Status Forecast Rationale 


Athabasca Good ↓ • Free-flowing, undammed 


• Oil sands currently withdraw 1–2% of mean annual flow, but a much greater proportion 
of flow during winter, placing ecosystems at risk 


• If left unchecked, current and projected oil sands withdrawals represent a significant 
threat to environmental flows. The current Phase I Management Framework is not 
sufficient to protect environmental flows. 


Fraser Good ↔ • Environmental flows not in imminent danger, though climate change and water 
withdrawals in the interior have caused localized water shortages, low streamflow and 
stressed species 


• Mainstem is free-flowing and moderately affected by fragmentation and regulation due 
to dams on major tributaries 


• A number of provisions consider environmental flows, including the BC Fish Protection 


Act and BC Hydro’s Water Use Planning process 


Grand Fair ↔ • Highly regulated by more than 100 dams and control structures 


• High level of water use and withdrawals, especially in summer when flows are naturally 
low 


• Considerable restoration effort by the Grand River Conservation Authority and others, 
but years of modification and pressure from population growth and increasing water 
demand continue to impact environmental flows 


Mackenzie Natural ↔ • Free-flowing, main stem undammed; pristine, wilderness river not significantly affected 
by fragmentation or regulation, or water withdrawals 


• Upstream development (including Athabasca oil sands) and climate change will 
undoubtedly cause future impacts; essential to take a proactive approach to protection 
of Mackenzie 


Nipigon Fair ↑ • Dams and diversions highly modified environmental flows, with devastating 
consequences for aquatic ecosystems, especially coaster brook trout 


• Significant and ongoing improvement in environmental flows and ecological condition of 
the river since implementation of a community-based Water Management Plan in 1994 


Ottawa Fair ↓ • One of the most highly regulated and fragmented river systems in Canada; 
environmental flows modified throughout the watershed 


• No basin-wide strategy guiding water management or guidelines for protection of 
environmental flows; without these, status will likely continue in a downward trajectory 


Saint John Poor ↓ • Complex system under pressure from extensive flow regulation and fragmentation 


• Hydro dams have significant impacts on ecosystems and species such as Atlantic salmon 


• Dam operating plans do not include requirements to consider specific environmental 
flow needs; without changes to how flows are managed, these impacts will not be 
reversed 


Skeena Natural ↔ • Free-flowing; one of the world’s few remaining truly wild rivers 


• 2-year moratorium on coalbed methane development in Sacred Headwaters; federal 
Wild Salmon Policy includes mechanisms for maintaining habitat and ecosystem 
integrity, which could include protection of environmental flows in salmon rivers such as 
the Skeena 


St. Lawrence Poor ↓ • Highly regulated by multiple dams and flow control structures for hydro and navigation 


• Regulation has significantly modified natural flow regime, impacting wetlands and 
species 


• Current management plan — Plan 1958D — is outdated and focused on managing the 
river for navigation and hydropower without considering the needs of the natural 
environment 


South Poor ↓ • Water resources are highly (and in some cases over-) allocated and highly regulated; 
flow regime and ecosystems are highly modified 
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Saskatchewan • Water  Conservation Objectives are only 45% of natural flows — much less than the 85% 
deemed necessary, and current system makes reallocation of water for environmental 
needs all but impossible 


• Environmental flows are not protected and in the absence of meaningful changes their 
status will continue to decline 


We still have massive rivers, such as the Mackenzie and the mainstem of the Fraser, that flow naturally 
from source to sea, unimpeded by human development and provide innumerable benefits to 
ecosystems and people alike. This is great news, and is more than can be said for many places elsewhere 
in the world — but this is no reason to be complacent. We have not yet damaged any of our great rivers 
to the point where they no longer flow to the sea, for instance, but these rivers nevertheless face 
threats that could significantly undermine river health if we fail to protect them. 
 


Worryingly, environmental flows in many of our rivers are already undeniably in deep trouble. The fact 
that six out of ten rivers were found to have environmental flows in Fair and Poor condition is cause for 
concern; it is clear that we are not doing enough to protect environmental flows in Canada. Our rivers 
are threatened by high and increasing water withdrawals, existing and proposed dams, land use 
practices, and the ubiquitous perils of climate change. Some - such as the South Saskatchewan River - to 
the point that flows are so highly modified that ecosystems are on the verge of collapse. But there is 
hope. As demonstrated in this report, it is never too late to make changes that will restore 
environmental flows and ecological integrity to rivers at risk, as has been done through the water 
management planning processes for the Nipigon River, and may be forthcoming for the St. Lawrence 
River. Though not an easy task, it is possible to strike a balance between environmental, social, and 
economic needs for water. 
 


In highlighting different responses to the need for environmental flows in different rivers, ranging from 
integrated water use plans to no action at all, it is apparent that there is little explicit policy guidance on 
environmental flows in Canada. In the absence of any guidance or leadership, especially from the 
federal government, trade-offs are being made for short term economic gain at the expense of long 
term ecological sustainability, and environmental flows are dealt with inconsistently, resulting in 
fragmented and piecemeal actions to protect environmental flows. 
 


Finally, it is clear that a common thread across all rivers and jurisdictions is the threat of climate change. 
The impacts of a changing climate are already being experienced in watersheds across Canada, and it is 
evident that the past trends on which we have traditionally based water management decisions are not 
likely to reflect future climatic realities, which will require a rethinking of how we manage our 
interaction with and use of water and rivers. 
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APPENDIX 1: Glossary 
 


Anadromous Fish that hatch and rear in fresh water, migrate to the ocean (salt water) 
to grow and mature, and migrate back to fresh water to spawn and 
reproduce; a specific type of diadromous fish. 


 


Assimilative Capacity The ability of a natural body of water to receive and process wastewater 
or pollution without harmful effects and or damage to aquatic life. 


 


Baseflow The component of total stream flow that is due predominantly to 
groundwater discharge into a stream; it is typically the low flow in a 
stream over the dry season. 


 


Basin See Watershed. 
 


Benthic Refers to material at the bottom of an aquatic ecosystem (e.g., on a 
riverbed), and can be used to describe the organisms that live on, or in, 
the bottom of a water body (i.e., benthic organisms). 


 


Connectivity (river) Streamflows or water levels in a watercourse that maintain sufficient 
flow depths over riffles to allow for fish passage between pools. 
Significant loss of connectivity indicates that interconnectedness is lost 
between pools. 


 


Consumptive Water Use Referring to a water taking, a use that completely removes the water 
from the watershed or water source. An example of consumptive use 
from a watershed is the taking for water bottling. An example of 
consumptive use from a source is the removal of water for irrigation; 
most irrigation water evaporates and is not returned to its source. 


 


Cumulative Effects The combined environmental impacts that accrue over time and space 
from a series of similar or related individual actions, contaminants, or 
projects. Although each action may seem to have a negligible impact, 
the combined effect can be serious. 


 


Delta The fan-shaped area formed where the mouth of a river flows into an 
ocean, sea, estuary, lake or another river, formed by eroded material 
that has been carried downstream and deposited. 


 


Diadromous Fish that spend part of their lives in fresh water and part in the ocean. 
Anadromous species (see above) are one type of diadromous fish. 


 


Ecosystem Base Flow A flow below which no withdrawals are recommended; it is based on 
the premise that at low flows, the aquatic ecosystem is more sensitive 
to water withdrawals. 
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Environmental Flows The quantity, timing and quality of water flows required to sustain 
freshwater and estuarine ecosystems and the human livelihoods and 
well-being that depend on these ecosystems. 


 


Evapotranspiration The vaporization of water into the atmosphere, occurring from both 
evaporation off the land surface and transpiration from plants. 


 


Floodplain The flat land adjacent to a stream channel that is inundated by water 
during high flow periods. 


 
Fluvial Pertaining to or happening in a river. E.g., fluvial lakes are lakes that 


occur within a river system. 
 


Fragmentation The interruption of a river's natural flow by dams or diversions, and is 
an indicator of the degree to which rivers have been modified by human 
activity. 


 


Freshet Peak river or stream flows, which often result in flooding, that are 
caused by spring or early summer snow and ice melt releasing large 
quantities of water into rivers and streams. 


 


Groundwater Water that exists beneath the earth's surface in underground streams 
and aquifers.  


 


Instream Flow Needs  See Environmental Flows. 
 


Natural Flow Regime The characteristic pattern of a river's flow quantity, timing and 
variability that have been unaltered by human modification. 


 


Ramsar-listed A wetland that has been identified as being of international importance, 
especially as waterfowl habitat, under the Ramsar Convention (signed in 
1971 in Iran). 


 


Redd A depression in the gravel of a riverbed, dug out by a female fish, into 
which she deposits her eggs during spawning. 


 


Regulation (river) A river is regulated when flow in all or a portion of its length is artificially 
controlled by one or more dams or other structures. 


 


Reservoir In water management, a structure used to hold water for storage and 
release; generally built behind a dam for more control of water supplies. 


 
Riparian Zone The land adjacent to a watercourse; a transitional area between aquatic 


and terrestrial environments that is directly affected by that body of 
water. 


 
Run-of-River A type of hydropower project with little or no reservoir storage 


capacity; power is derived from only the river’s natural flow. 
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Smolt A young salmon that is at the stage of development when it assumes 
the silvery color of the adult and is ready to migrate to the ocean. 


 


Streamflow The movement of water through a watercourse; streamflow is a 
combination of overland flow, interflow and groundwater discharge. 


 


Transboundary Across borders or boundaries. In this context, a river or watershed that 
flows across boundaries. E.g., the St. Lawrence is a transboundary river. 


 


Water Withdrawal The removal of water from a water body for consumptive or non-
consumptive uses; also called water taking or water abstraction. 


 


Water Allocation The distribution and sharing of water resources among water users; 
specifies who gets how much water and under what circumstances. 


 


Watershed A topographical drainage basin that channels water over land and into 
streams that eventually flows to one main outlet channel; also called a 
basin, catchment or drainage basin. 
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APPENDIX 2: Data Collection and Status Assessment Framework 


 
1. River Characterization and Background Information 


 
Key Question: What are the diverse significant features, uses and values of this river?  


 


Identify and characterize river features, uses and values (economic, cultural, recreational, ecological values), not 
including all of the universal ecosystem services provided by most rivers (e.g., water supply, flood control, nutrient 
cycling and transport, fish and food, etc.). 


 
Indicators of Ecological Value of Rivers and Associated 


Ecosystems 


References 


Ramsar-listed or significant wetlands Davis et al. 2001; Millennium Ecosystem 
Assessment 2005; Revenga and Kura 2003 


Use of ecosystem by migratory birds Davis et al. 2001; Revenga et al. 1998 


Presence of rare or endangered species Davis et al. 2001; Smakhtin et al. 2007 


Relative rareness of ecosystem type Davis et al. 2001; Smakhtin et al. 2007 


Free-flowing river WWF 2006 


Species and ecosystems dependent on natural flow 
volume/regime/hydrograph 


Millennium Ecosystem Assessment 2005; 
Smahktin et al. 2007 


Canadian Heritage River designation or other protected areas 
designation 


CHRS 2001; Smakhtin et al. 2007; 
Revenga et al. 1998 


 
Indicators of Cultural Value of Rivers and Associated 


Ecosystems 


References 


First Nations significance Davis et al. 2001 


Canadian Heritage River designation CHRS 2000 


Recreational use Davis et al. 2001; Postel and Richter 2003 


Economic dependence on river JP Morgan 2008; Postel and Richter 2003 


Historical/heritage river uses/values CHRS 2000; Postel and Richter 2003 


Natural features of cultural significance to Canadians (e.g., 
Reversing Falls, Niagara Falls) 


CHRS 2000 
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2. Status of Environmental Flows 


 
Key Question: What is the status of a number of key drivers of threats to environmental flows and of the impacts 


on environmental flows in this river? 


 


Identify and characterize the current status and future threats (where appropriate) with respect to a number of 
indicators of environmental flows/water quantity/natural flow regime status. 


 
  Indicators References Measures to characterize status of 


indicators 


References 


D
ri


v
e


rs
 


River fragmentation and 
alteration by dams and 
infrastructure 


Environment Canada 
2004; Millennium 
Ecosystem Assessment 
2005; Malmqvist and 
Rundle 2002; WWAP 
2006; Nilsson et al. 
2005; Wong et al. 2007; 
EnvCan 2004; Revenga 
et al. 2000; Dyson et al. 
2003; Brown and King 
2003; UN WWAP 2006; 
Allan and Flecker 1993; 
Postel and Richter 
2003; WWF 2004 


Hydropower capacity (GW) WWF-UK 2007; 
Revenga et al. 
2000 


Number of dams (existing and under 
construction or proposed) and size/volume 
of reservoir/storage 


Revenga et al. 
2000; Revenga 
et al. 1998; 
WWF 2004 


Fragmentation and flow regulation index 
(unaffected, moderately, strongly) (Nilsson 
et al. 2005) 


Nilsson et al. 
2005; Revenga 
et al. 2000; UN 
WWAP 2006; 
WWF-UK 2007 


Water withdrawals and 
diversions 


Environment Canada 
2004; WWF 2007; 
Malmqvist and Rundle 
2002; Dyson et al. 2003; 
Postel and Richter 2003 


Total volume of withdrawals (km
3
); % of 


flow allocated and/or withdrawn 


WWF-UK 2007 


Projected increase in urban/industrial/ag. 
water demand (%) — indicator of future 
threats 


NRCan 2007; 
AB Env. 2006 


Irrigation or consumptive use (%) Revenga et al. 
2000 


Predicted and/or observed 
impacts of climate change 
on flow regime 


IPCC 2007; NRCan 
(Lemmen and Warren) 
2004; NRCan (Lemmen 
et al.) 2008; Millennium 
Ecosystem Assessment 
2005 


Predicted changes in streamflow (%), 
changes in glacier meltwater; changes in 
precipitation, evaporation, runoff 


NRCan (Lemmen 
and Warren) 
2004; 


Vulnerabilities as identified by the IPCC IPCC 2007; UN-
WWAP 2006 


Other identified drivers of 
threats to environmental 
flows (e.g., deforestation, 
instream irrigation flows, 
infrastructure for 
navigation, etc.) 


Brown and King 2003; 
Postel and Richter 
2003; WWF-UK 2007 


Dependent on drivers (e.g., number of 
weirs and locks; changes in runoff and 
discharge due to deforestation) 


Brown and King 
2003; Postel and 
Richter 2003; 
WWF-UK 2007 


Im
p


a
ct


s 


Quantity of water flows, 
magnitude of high and low 
flow events, connectivity 


Dyson et al. 2003 e.g., Decrease in total basin storage, percent or volumetric 
change in average rivers flows, general information 


Timing of flows, flow 
patterns, seasonality 


Bunn and Arthington 
2001 


e.g., Days earlier ice melting or spring freshet, trends in high 
and low flows throughout the year, general information 


Species/ecosystem 
condition in relation to flow 
regime 


Millennium Ecosystem 
Assessment 2005 


e.g., Decreasing numbers of fish stocks, salmon returns, 
changes in wetland area, general information 


Water quality in relation to 
flow regime 


Dyson et al. 2003; 
Brown and King 2003 


e.g., Changes in number of days river exceeds minimum 
quality guidelines with changes in flows, general information 


E
x


p
e


rt
 


O
p


in
io


n
 


Expert opinion on status of 
river and environmental 
flows 


Information from secondary sources (e.g., peer-reviewed journal articles, published 
research reports) and primary sources (key informant interviews) 
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3. Identifying Management and Advocacy Actions  


 
Key Question: What actions are being taken towards providing for and protecting environmental flows, and who 


is advocating for environmental flows in this river? 


 


Identify existing water management practices and other initiatives that are being implemented and contribute to 
the protection of environmental flows, and the agencies and organizations working towards advocating for 
environmental flows. 


  
Examples of Actions Directed Towards Protecting 


Environmental Flows 


References 


Regulatory tools (municipal, watershed, provincial, federal) to 
protect or provide for environmental flows 


Dyson et al. 2003; Schofield et al. 2003; 
Postel and Richter 2003 


Formal allocation of water for environmental needs Dyson et al. 2003; Postel and Richter 2003; 
Schofield et al. 2003 


Water/river management plans that protect or provide for 
environmental flows 


Arthington and Pusey 2003; 
Schofield et al. 2003 


Limits on water withdrawals/diversions Dyson et al. 2003 


Special heritage or conservation designation for rivers and/or 
species within rivers 


Postel and Richter 2003 


Modification or decommissioning of infrastructure (e.g., changes 
in volume and timing of dam releases or dam removal) 


Dyson et al. 2003; WWF 2004 


Public awareness campaigns/initiatives Millennium Ecosystem Assessment 2005 


Research into environmental flow needs of ecosystems/species Millennium Ecosystem Assessment 2005 


Water demand management initiatives Dyson et al. 2003 


Economic incentive initiatives to protect environmental flows 
(e.g., water market provisions) 


Postel and Richter 2003; 
Australian Conservation Foundation 2006 
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APPENDIX 3: Generic Key Informant Interview Protocol 


 
Introductory 


 


Can you tell me about your professional and/or personal experience with this river? 


Status of Environmental Flows 


 
From your perspective, what do you see as the most significant threats to this river’s health? What is 
driving these threats? 
 
Are there any current or imminent threats to the natural flow regime in this river?  
 
What impacts are you seeing from disruptions to the natural flow regime? What is driving these 
impacts? What do you see as the most serious? 
 
River Management and Advocacy 


 
Have there been any major initiatives to mitigate any of these threats to river health? 
 
Have there been any research initiatives to better understand the threats and/or manage this river? 
Who is undertaking this research? 
 
Who are the major players working or advocating for this river (groups, people, partnerships, etc.)? 
 
Concluding 


 
From your perspective, what is the “take-home message” about environmental flows in this river? 
 
What resources, other people, documents or materials, would you regard as essential to this study? 
 
Is there anything else you’d like to add that hasn’t been covered by my questions? 
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APPENDIX 4: South Africa’s River Health Classification System 


 
South Africa is known to be a world leader in the theory and practice of river health assessment. South 
Africa’s River Health Programme (RHP) is essentially a bio-monitoring program that reports on river 
health based on selected ecological indices. In the RHP, the following indices are used to assessment 
health of rivers: 


• South African Scoring System (SASS5), 


• Fish Assemblage Integrity Index (FAII), 


• Riparian Vegetation Index (RVI) and 


• Index of Habitat Integrity (IHI). 
 
South Africa makes use of a River Health Classification System to ensure standardization in assessment 
and therefore allow for comparison of the health data of several river systems. The river health indices 
are calibrated and results can be expressed as a specific river health category: natural, good, fair, poor 
or artificial. The ecological and management perspectives for each river health category are outlined in 
the table below: 
 


River Health Category Ecological Perspectives Management Perspectives 


Natural 
No or negligible modification of in-
stream and riparian habitats and biota. 


Protected rivers; relatively untouched by 
human hands; no discharges or 
impoundments allowed. 


Good 
Ecosystems essentially in good state; 
biodiversity largely intact. 


Some human-related disturbance but 
mostly of low impact potential. 


Fair 


A few sensitive species may be lost; 
lower abundances of biological 
populations are likely to occur, or 
sometimes, higher abundances of 
tolerant or opportunistic species occur. 


Multiple disturbances associated with 
need for socio-economic development, 
e.g., impoundment, habitat modification 
and water quality degradation. 


Poor 


Habitat diversity and availability have 
declined; mostly only tolerant species 
present; species present are often 
diseased; population dynamics have 
been disrupted (e.g. biota can no longer 
reproduce or alien species have invaded 
the ecosystem). 


Often characterized by high human 
densities or extensive resource 
exploitation. Management intervention is 
needed to improve river health — e.g., to 
restore flow patterns, river habitats or 
water quality. 


   


Artificial 


These systems may have water of good 
quality and are likely to be inhabited by a 
range of organisms. However, they have 
been transformed to such an extent that 
their habitat types, biological 
communities and ecosystem processes 
bears no or little resemblance to those 
that would occur under natural 
conditions. 


Modified beyond rehabilitation to 
anything approaching a natural 
condition. Example: canalized rivers 
in urban environments. 


 
More information on the South African River Health Programme can be found at: 
http://www.csir.co.za/rhp/index.html.  
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APPENDIX 5: Numerical Scoring of Results Exercise 


 
Score assigned for each indicator category: 
 
POOR - 3; FAIR - 2; GOOD - 1; NATURAL - 0 
 
Overall Score Ranges: 
 
POOR 17–21 (21 would be the score if all 7 indicators scored POOR) 
FAIR 11–16 (14 would be the score if all 7 indicators scored FAIR) 
GOOD 5–10 (7 would be the score if all 7 indicators scored GOOD) 
NATURAL 0–4 (0 would be the score if all 7 indicators scored NATURAL) 
 
 
Indicator Scores and Aggregation of Overall Status: 
 


River Indicators + Scores Overall 
Score 


Status 
River 
fragmentation 
and flow 
regulation 


Water 
withdrawals 
and 
diversions 


Predicted 
and/or 
observed 
impacts 
of 
climate 
change 


Quantity of 
water, high 
and low 
flow events, 
impacts on 
connectivity 


Timing of 
flows, flow 
patterns, 
seasonality 


Species/ 
ecosystem 
condition 
in relation 
to flow 
regime 


Water 
quality 
in 
relation 
to flow 
regime 


Athabasca 0 2 3 1 1 1 2 10 GOOD 
Fraser 1 2 2 1 1 2 1 10 GOOD 
Grand 3 2 2 2 3 2 2 16 FAIR 
Mackenzie 1 0 2 0 1 0 0 4 NATURAL 
Nipigon 3 0 2 3 2 2 1 13 FAIR 
Ottawa 3 1 2 1 2 2 2 15 FAIR 
Skeena 0 0 2 1 0 0 0 3 NATURAL 
South 
Saskatchewan 


3 3 3 3 3 2 2 19 POOR 


St. John 3 2 2 3 2 3 3 18 POOR 
St. Lawrence 3 1 3 3 3 3 2 18 POOR 
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Hwlitsum Traditional Use Area Map 1:  Sockeye Salmon.
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Hwlitsum Traditional Use Area Map 2:  Coho Salmon.
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Hwlitsum Traditional Use Area Map 3:  Pink Salmon.
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Hwlitsum Traditional Use Area Map 4:  Chum Salmon.
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Hwlitsum Traditional Use Area Map 5:  Spring Salmon.
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Hwlitsum Traditional Use Area Map 6:  Steelhead, Trout, and Smelt.
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Hwlitsum Traditional Use Area Map 7:  Herring.
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Hwlitsum Traditional Use Area Map 9:  Eulachon, Ratfish, and Perch.
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Hwlitsum Traditional Use Area Map 10:  Sturgeon and Halibut.
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Hwlitsum Traditional Use Area Map 11:  Ling Cod, Rock Cod, Tommy Cod.
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Hwlitsum Traditional Use Area Map 12:  Flounder, Red Snapper, and Sole.
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Hwlitsum Traditional Use Area Map 13:  Crab.
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Hwlitsum Traditional Use Area Map 14:  Prawn and Shrimp.
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Hwlitsum Traditional Use Area Map 12:  Flounder, Red Snapper, and Sole.Hwlitsum Traditional Use Area Map 15:  Clams, Cockles, Mussels, Oysters, and Abalone.


* Clams include Littlenecks, Butter, and Manila Clams
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Hwlitsum Traditional Use Area Map 16:  Red and Green Sea Urchin.
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Hwlitsum Traditional Use Area Map 17:  Kelp, Seaweed, Rockweed, and Sea Cucumber.
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Hwlitsum Traditional Use Area Map 18:  Octopus and Squid.
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Hwlitsum Traditional Use Area Map 19:  Hunting Areas.
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MESSAGE FROM THE MINISTER


As Canada’s Minister of Fisheries and Oceans, it is my pleasure to present
Canada’s Policy for Conservation of Wild Pacific Salmon.


This policy represents the culmination of five years of consultations with
Canadians concerned about the protection of Pacific salmon. It will usher in
a significant new approach to the conservation of one of Canada’s most
valuable and cherished resources – wild Pacific salmon. Its adoption
represents Fisheries and Oceans Canada’s commitment to maintain healthy
and diverse populations of salmon that will support sustainable fisheries now,
and meet the needs of future generations.


This new approach specifies clear objectives, establishes strategies to meet them, and presents a decision-making
process to ensure that choices made about salmon conservation reflect societal values. The policy places
conservation of salmon and their habitats as the first priority for resource management.


It gives tangible effect to this principle by committing to safeguard the genetic diversity of wild salmon, and
maintain habitat and ecosystem integrity. The policy also considers the values that the harvesting of Pacific
salmon provide to people.  It reflects a management framework that will provide care and respect for the resource
and its ecosystem, and for the people who rely on it for food and spiritual needs, for recreation, and for their
livelihood.


I would like to thank the hundreds of dedicated Canadians who participated in our consultations and
contributed to the completion of this policy. Their expertise, their dedication, and their passionate advocacy for
the well-being of this precious resource have been of immeasurable value and have helped us to improve the
policy as it was being developed.


While the adoption of this policy is a significant step, the work to secure the future of Pacific salmon is just
beginning.  My Department is fully committed to its implementation, but we know that full success in meeting
its objectives will depend upon cooperation among all who have an interest in wild Pacific salmon. I am
confident that with the sustained efforts of First Nations, fishers, environmental groups, and members of the
public, we will together be able to make real and lasting change.


I look forward to working with all groups to implement this policy and secure a brighter future for salmon. 


The Honourable Geoff Regan  P.C.  M.P.
Minister of Fisheries and Oceans


May 31, 2005
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The Wild Salmon Policy – A Snapshot


The goal of the Wild Salmon Policy is to restore and maintain healthy and diverse salmon 
populations and their habitats for the benefit and enjoyment of the people of Canada in perpetuity.


This policy goal will be advanced by safeguarding the genetic diversity of wild salmon populations, 
maintaining habitat and ecosystem integrity, and managing fisheries for sustainable benefits.


Conservation of wild salmon and their habitat is the highest priority for resource management 
decision-making.


Resource management processes and decisions will honour Canada’s obligations to First Nations.


Implementation of this policy will involve an open and inclusive process aimed at making decisions 
about salmon stewardship that consider social, economic, and biological consequences. People 
throughout British Columbia and the Yukon will contribute to decisions that reflect society’s values 
for wild salmon.


Wild salmon will be maintained by identifying and managing "Conservation Units" (CUs) that 
reflect their geographic and genetic diversity. A CU is a group of wild salmon sufficiently isolated 
from other groups that, if lost, is very unlikely to recolonize naturally within an acceptable 
timeframe (e.g., a human lifetime or a specified number of salmon generations).


The status of CUs will be monitored, assessed against selected benchmarks, and reported publicly. 
Where monitoring indicates low levels of abundance, or deterioration in the distribution of the 
spawning components of a CU, a full range of management actions to reverse declines – including 
habitat, enhancement, and harvest measures – will be considered and an appropriate response 
implemented.


Measures for habitat protection and salmon enhancement will focus on sustaining wild salmon. An 
integrated approach to habitat management – involving assessment of habitat condition, 
identification of indicators and benchmarks, and monitoring of status – will be adopted that links 
fish production with watershed and coastal planning and stewardship initiatives. 


Ecosystem considerations will be incorporated into salmon management. Indicators will be 
developed to assess the status of freshwater ecosystems. Information from ocean climate studies 
of marine survival and of the biological condition of salmon will be integrated into the annual 
assessments of salmon abundance that guide salmon harvest planning. 


The policy aims to maintain CUs but recognizes there will be exceptional circumstances where it 
is not feasible or reasonable to fully address all risks.  Where an assessment concludes that 
conservation measures will be ineffective or the social or economic costs to rebuild a CU are 
extreme, the Minister of Fisheries and Oceans may decide to limit the range of measures taken.  
Such a decision will be made openly and transparently.


This policy will foster a healthy, diverse, and abundant salmon resource for future generations of 
Canadians. It will support sustainable fisheries to meet the needs of First Nations and contribute 
to the current and future prosperity of Canadians.


vi Wild Salmon Policy 







Canadians on the West Coast have an enduring connection with Pacific
salmon forged thousands of years ago with the arrival of the first peoples.
Wild salmon serve as a vital source of food for First Nations and have a
central place in their culture and spirituality; they provide jobs, income,
and enjoyment for individuals, businesses, and coastal communities; and
they play a key role in natural ecosystems, nourishing a complex web of
interconnected species. The ties of Pacific salmon with west coast
communities, people, and ecology have been eloquently described in the
writings of the late Roderick Haig-Brown, who observed:


The salmon runs are a visible symbol of life, death and regeneration,
plain for all to see and share ... The salmon are a test of a healthy environment,
a lesson in environmental needs. Their abundant presence on the spawning beds
is a lesson of hope, of deep importance for the future of man.1


During the past decade, the management of Pacific salmon has
become progressively more challenging for various reasons. Supreme Court
decisions, varying ocean productivity, conservation concerns, habitat loss,
international agreements, new Canadian legislation governing species at
risk, shifts in global markets, and altered public expectations have all
contributed to this dynamic operating context. The Department of
Fisheries and Oceans (DFO) has adapted to changing circumstances but
policy and programs must continue to be reshaped to address
contemporary challenges and secure a healthy future for Canada’s Pacific
salmon. This document provides a blueprint for meeting these challenges  –
it presents Canada’s policy for conservation of wild Pacific salmon.


What are Wild Pacific Salmon?


The Wild Salmon Policy (WSP)
addresses five species of Pacific
salmon found in British Columbia and
the Yukon2 Oncorhynchus nerka
(sockeye),O. kisutch (coho),O.
tshawytscha (chinook),O. gorbuscha
(pink), and O. keta (chum).These
species form part of the larger
classification of Pacific salmonids,
which include steelhead and cutthroat
trout.DFO has authority under the
federal Fisheries Act to manage Pacific
salmon and their habitat.The
management of steelhead and
cutthroat trout has been delegated to
the Province of British Columbia,
though responsibility for protection of
their habitat remains with the
Department.The Department will co-
operate with BC in the management
and enhancement of these species,
consistent with the WSP.


Salmon are considered “wild” if
they have spent their entire life cycle
in the wild and originate from parents
that were also produced by natural
spawning and continuously lived in the
wild.


Salmon that originate directly
from hatcheries and managed
spawning channels are not considered
wild in this policy, and are called
“enhanced” salmon.


This term is sometimes also
applied to salmon that originate from
other enhancement activities, such as
habitat restoration and lake enrichment,
since their rate of production has
been augmented. However, the
reproduction of these fish has not
been altered, and therefore they are
deemed “wild” in this policy.


The requirement in the definition
that a wild salmon must complete
more than one full generation in the
wild safeguards against potential
adverse effects resulting from artificial
culture.


2Wild Pacific salmon in the Northwest
Territories are relatively uncommon,not
actively managed, and are not included in
this policy.
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1 Haig-Brown (1974), The Salmon.


I N T RO D U C T I O N







Specifically, DFO is committed to managing
fisheries such that Aboriginal fishing for food, social
and ceremonial purposes has priority over other
fisheries. 


In its 2004 decision in Haida v. BC, the
Supreme Court of Canada concluded that the
Crown has a legal duty to consult with Aboriginal
groups and, depending on the strength of the claim
of Aboriginal rights or Aboriginal title and the
seriousness of the potential adverse effect of a
decision on the claimed rights or title,
accommodate their interests when the Crown has
knowledge of the potential existence of an
Aboriginal right or Aboriginal title and is making
decisions that might adversely affect the Aboriginal
right or Aboriginal title.  The Court also concluded
that the scope of the duty will vary depending on
the circumstances.  


The WSP will be implemented in accordance
with the guidance provided by the courts with
respect to governments’ obligations to First
Nations, including the guidance provided by the
Supreme Court of Canada in Haida v. BC, and any
guidance from courts in future. The WSP will also
be implemented in accordance with the Nisga’a
Final Agreement, the Yukon Final Agreements, and
any other treaties or agreements entered into
between the federal government and First Nations.  


PACIFIC SALMON 
AND DIVERSITY


The health of Pacific salmon depends not only on
their abundance but also on their biological
diversity. That diversity includes the irreplaceable
lineages of salmon evolved through time, the
geographic distribution of these populations, the
genetic differences and life history variations
observed among them, and the habitats that
support these differences. Diversity of Pacific
salmon represents their legacy to-date and their
potential for adaptation to future changes in
climate, fishing, and habitat. Protecting diversity is
the most prudent policy for the future continuance
of wild salmon as well as  the ecological processes
that depend on them and the cultural, social, and
economic benefits drawn from them. 


LEGAL CONTEXT 
FOR THE WILD SALMON POLICY
(WSP)


Section 91 of the Constitution Act, 1867 assigns
exclusive legislative authority over “Sea Coast and
Inland Fisheries” to the federal government. The
Minister of Fisheries and Oceans exercises this
authority under the Fisheries Act and regulations.
The Minister retains the authority and
accountability for the protection and sustainable use
of fisheries resources and their habitat. The
Minister’s authority includes the discretion and
powers necessary to regulate access to the resource,
impose conditions on harvesting, and enforce
regulations. Provincial, Territorial and municipal
governments have important authorities with
respect to land, water and waste disposal that need to
complement efforts to conserve fish and fish habitat.


The legal context for management of wild
salmon is also defined by court decisions respecting
Aboriginal and treaty rights. Existing Aboriginal
and treaty rights are recognized and affirmed in
section 35 of the Constitution Act, 1982.  In its 1990
decision in R. v. Sparrow, the Supreme Court of
Canada held that the recognition and affirmation of
existing Aboriginal rights in the Constitution Act,
1982 means that any infringement of such rights
must be justified. As described in more detail in
Appendix 1, DFO seeks to manage fisheries in a
manner consistent with the decision of the Supreme
Court of Canada in R. v. Sparrow and subsequent
court decisions such as the decision of the BC
Court of Appeal in R. v. Jack, John and John.
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Concern for diversity in Pacific salmon
emerged as a significant issue during the 1990s,
along with Canada’s support for the 1992 UN
Convention on Biological Diversity. By 1990 in
southwestern BC, one-third of the spawning
locations (a species in a stream) known since the
1950s had been lost or diminished to such low
numbers that spawners were not consistently
monitored at these sites.3 This portion of BC is
however the centre of urbanization and development
and is not representative of the province as a whole.
In 1996, a study for the American Fisheries Society
identified 8,171 natural spawning locations
throughout BC and the Yukon.4 The study reported
that salmon had been extirpated in 2 per cent of
these locations and had a high chance of extinction
in another 12 per cent, based on the current
numbers of spawners and/or the rate of change in
those numbers. These declines in diversity are one
impetus for a new management approach for wild
salmon. 


THE IMPORTANCE 
OF HABITAT AND ECOSYSTEMS


To survive and prosper, wild salmon need
appropriate freshwater and marine habitat: no
habitat, no salmon. Productive habitat in the Pacific
Region faces growing pressures from human
activities that threaten the capacity to sustain
salmon populations over the long term. The land
and water that comprise habitat important for
salmon productivity also have significant economic
value to non-fishery uses, such as urban
development, forestry, agriculture, and other
industries. These competing uses may compromise
the value of the habitat for salmon and associated
species. An ongoing concern is that habitat
productivity can deteriorate as the result of many
small, incremental and often unidentified impacts
accumulating over time. In addition, ocean and


freshwater habitat can be affected by global-scale
phenomena, such as climate change.


The roles that Pacific salmon play in marine
(oceanic, coastal, and estuarine), freshwater (lake,
stream, and wetland), and terrestrial ecosystems
(adjacent to streams and rivers, the riparian zone)
have also become a significant issue in salmon
management. The acceptance of the influence of
marine ecosystems on salmon survival and
production has undoubtedly been one of the major
advances in recent knowledge about Pacific
salmonids. This policy includes actions to
progressively account for ecosystem values in
salmon management.


Habitat pressures will continue to grow as
human populations increase and, with them,
demands for space, food, and livelihood. The
challenge for habitat managers is to regulate social
and economic activities to avoid or mitigate adverse
impacts on fish habitat, in cooperation with First
Nations, Provincial, Territorial, and local governments.
The new management approach needs to meet this
challenge more effectively and maintain habitat and
ecosystem integrity for the long-term health of
Pacific salmon populations.
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3Riddell (1993), “Spatial organization of Pacific salmon: What to conserve?”
4Slaney et al. (1996), “Status of anadromous salmon and trout in British Columbia and the Yukon.” The numbers reported here exclude steelhead,
which are not covered by this policy. The paper assessed trends in 4,906 combinations of species within streams (i.e., a stream with three species
spawning would account for three spawning locations). The 4,906 spawning locations were 60 per cent of the total number of known locations, but
the remaining 40 per cent did not have adequate data to support an assessment.







these components.5 The protection of biodiversity,
and understanding the broader implications of this
term, is also essential to implementation and success
of this policy. The biodiversity associated with
Pacific salmon populations will influence the
quality and productivity of the salmon’s ecosystems
and local habitats, and determines the biological
background influencing salmon diversity and their
adaptability. 


Canada’s Species at Risk Act (SARA) recognizes
the importance of the diversity within species by
defining ‘‘wildlife species’’ to mean “a species,
subspecies, variety or geographically or genetically
distinct population of animal, plant or other
organism, other than a bacterium or virus, that is
wild by nature and (a) is native to Canada; or (b)
has extended its range into Canada without human
intervention and has been present in Canada for at
least 50 years”.6 This policy defines the geographic
or genetically distinct populations of salmon and
the habitats necessary to protect their biodiversity.
These groupings of salmon fit the definition of
“wildlife species” in SARA.


THE WILD SALMON POLICY –
A NEW MANAGEMENT APPROACH


Within the last decade, various measures have been
implemented to advance the conservation of Pacific
salmon. For example, the commercial fishing fleet
was reduced, Canada and the United States
renewed the Pacific Salmon Treaty, and selective
harvesting practices have been developed and
adopted. There is now a greater recognition of the
role of wild salmon in Pacific Northwest
ecosystems. Each of these actions, in turn, has
contributed to the growth of a more informed
conservation ethic for Pacific salmon, one that
recognizes the inherent value of salmon, the
importance of diversity among and within
populations, and the obvious and enduring
cultural, social, and economic benefits.


SALMON DIVERSITY 
AND BIODIVERSITY 


The diversity in Pacific salmon described above
refers to genetic variation and adaptations to
different environments that have accumulated
between populations of salmon. The abundance of
spawning salmon is understood to be important for
the future production of salmon, and it is also
critical for the maintenance of genetic variation or
diversity within populations, and for connectedness
of populations that results from straying. A low level
of straying between spawning groups provides an
important source of genetic variation and allows for
colonization of new habitats. In this policy, the term
diversity, or salmon diversity, refers to genetic
variation and adaptations within and between
populations of wild Pacific salmon. 


Pacific salmon are, however, part of a larger
ecosystem and are components of the total
biological diversity in these natural systems. In this
policy, biodiversity (or biological diversity) is
defined as the full range of variety and variability
within and among living organisms and the
ecological complexes in which they occur; and
encompasses diversity at the ecosystem, community,
species, and genetic levels and the interaction of


4 Wild Salmon Policy 


51992 UN Convention on Biological Diversity, and Noss (1990), “Indicators for monitoring biodiversity.” 
6SARA, subsection 2.1., available at www.sararegistry.gc.ca/the_act/default_e.cfm.







Although progress has been made in salmon
conservation, there are continuing challenges for
some wild populations, their ecosystems, and the
people that rely on them. For example, three
distinct groups – Interior Fraser River coho, Cultus
Lake sockeye in the Lower Fraser, and Sakinaw
Lake sockeye in the Strait of Georgia – were
designated as Endangered by COSEWIC. There
has been an increasing awareness that past
management of large fisheries and “stocks” has
failed to adequately protect or recognize the value of
diversity in Pacific salmon. A new approach to
managing salmon production and diversity is
needed to conserve salmon and protect and restore
the full array of benefits they provide to Canadians.  


The impetus for a new management
approach also comes from the evolution in public
attitudes, science, laws and decision-making over
the past twenty years. Thousands of volunteer
streamkeepers and many local watershed groups
now actively protect and restore Pacific salmon and
habitat. Biologists are learning more about the
genetic diversity of wild salmon, the impact of
climate on survival, and the relationship of salmon
to their habitat and surrounding ecosystems. The
Species at Risk Act mandates the protection of
geographically or genetically distinct populations
with a high probability of extinction, while the
Oceans Act calls for integrated resource management
and an ecosystem perspective. First Nations
governments and non-governmental organizations
are demanding more involvement in decisions
about wild salmon. 


Expectations for the management of Pacific
salmon today require a more proactive, forward-
looking approach that sets clear conservation goals
and acknowledges the importance of protecting
biodiversity for sustaining diverse healthy wild
salmon populations, their habitats, and associated
benefits.  Together with the enjoyment wild salmon
provide, their place in our cultural identity, and the
expectations of Canadians for responsible
stewardship, these factors make a compelling case


for a new policy approach. The Wild Salmon Policy
takes account of consultations with First Nations,
user groups, and the general public on draft
discussion papers released in 2000, 2004, and early
2005.7


The policy that follows will guide future
decisions to conserve wild salmon and their habitat
in BC and the Yukon. It neither amends nor
overrides existing legislation or regulations, but will
serve as the blueprint that will govern how these
statutory authorities will be implemented.  


This policy will facilitate an adaptive
approach to salmon conservation in BC and the
Yukon. By choice, decision-making is achieved
through an inclusive process, rather than through
the establishment of a set of predetermined rules.
The policy defines objectives and describes
conservation outcomes, but it does not prescribe
decision rules that would restrict its application.
This approach is well-suited to dealing with the
circumstances that pertain to salmon. Choices
about conservation will be made openly, with input
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7DFO (2000), The Wild Salmon Policy Discussion Paper; Dovetail Consulting Inc. et al (2000), Final Report on Consultations for the Wild Salmon Policy
Discussion Paper and the Salmonid Enhancement Program: Analysis of Input from Provincial Stakeholder Group Meetings, Community Forums, Response
Forms and Submissions; and DFO (2004a), A Policy Framework for Conservation of Wild Pacific Salmon (Draft).







from First Nations, and local and region wide
stakeholder groups, to ensure that decisions reflect
societal values. Management of wild salmon and
their habitat is complex, and the problems
encountered are diverse. It is not feasible to design
rules that anticipate and adequately address all
eventualities that will be encountered. A deterministic
approach is inflexible, can eliminate the exercise of
judgement, and may result in the wrong solution,
or impose significant unnecessary costs. The
approach adopted in this policy avoids these
problems, and offers increased opportunities for the
consideration of alternatives, such as habitat
initiatives, to assist in addressing protection and
rebuilding of salmon. Finally, the approach selected
is compatible with the Fisheries Act, and consistent
with the principle of Ministerial discretion.


6 Wild Salmon Policy 







This policy describes how DFO will meet its responsibilities for the
conservation of wild Pacific salmon. It stipulates an overall policy goal for
wild salmon, identifies basic principles to guide resource management
decision-making, and sets out objectives and strategies to achieve the goal
(Figure 1).  


The successful implementation of this policy will provide Canadians
with:


• Healthy, diverse, and abundant wild salmon populations for future
generations;


• Sustainable fisheries to meet the needs of First Nations and
contribute to the current and future prosperity of all Canadians;
and


• Improved accounting for ecosystem values in salmon and habitat
management decisions.
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GOAL AND GUIDING PRINCIPLES 


The goal of the Wild Salmon Policy is to restore and maintain healthy and
diverse salmon populations and their habitats for the benefit and
enjoyment of the people of Canada in perpetuity.


All decisions and activities pertaining to the conservation of wild
Pacific salmon will be guided by four principles:


Principle 1  Conservation.
Conservation of wild Pacific salmon and their habitats is the highest priority in
resource management decision-making.


The protection and restoration of wild Pacific salmon and their habitats
will enable the long-term health and productivity of wild populations and
continued provision of cultural, social and economic benefits. To safeguard
the long-term viability of wild Pacific salmon in natural surroundings, the
Department will strive to maintain healthy populations in diverse habitats.


Principle 2  Honour obligations to First Nations. 
Resource management processes and decisions will honour Canada’s obligations
to First Nations.


This includes Canada’s legal duty to consult with First Nations and,
depending on the strength of the claim of Aboriginal rights or Aboriginal
title and the seriousness of the potential adverse effect of a decision on the


Important Terminology:
Conservation and Sustainable Use


The intent of this policy is to provide
a framework for the conservation and
sustainable use of wild Pacific salmon.
These terms – “Conservation” and
“Sustainable Use” mean different
things to different people. Some
definitions of conservation include
sustainable use, implying that
protection of the biological processes
and use of resources are both
components of conservation.Other
definitions, such as in the Convention
on Biological Diversity, separate the
two concepts, and present them as
related,but distinct considerations. In
this policy,these terms are differentiated.


Conservation is the protection,
maintenance, and rehabilitation of
genetic diversity, species, and ecosystems
to sustain biodiversity and the
continuance of evolutionary and natural
production processes.8


This definition identifies the
primacy of conservation over use, and
separates issues associated with
constraints on use from allocation and
priority amongst users.


Sustainable Use is the use of
biological resources in a way and at a
rate that does not lead to their long
term decline, thereby maintaining the
potential for future generations to meet
their needs and aspirations.


As a resource management
agency,DFO is committed to the
sustainable use of wild salmon
resources.The intent of this policy is
to protect the biological foundation of
wild Pacific salmon to provide the
fullest benefits presently and for future
generations. In the long term,
protection of biodiversity will provide
the greatest opportunity for maintaining
sustainable benefits to Canadians.


8See Shuter et al. (1997),“Reply:Toward a
definition of conservation principles for
fisheries management;” Grumbine (1994),
“What is ecosystem management?”
Mangel et al. (1996),“Conservation of wild
living resources;” and Olver et al. (1995),
“Toward a definition of conservation
principles for fisheries management.”
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Figure 1  Overview of the Wild Pacific Salmon Policy
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claimed rights or title, accommodate their interests
when Canada has knowledge of the potential
existence of an Aboriginal right or Aboriginal title
and is making decisions that might adversely affect
the right or title. Resource management processes
and decisions will also be in accordance with the
Nisga’a Final Agreement, the Yukon Final
Agreements, and any other treaties or agreements
entered into between Canada and First Nations. 


Principle 3  Sustainable Use.
Resource management decisions will consider
biological, social, and economic consequences,
reflect best science including Aboriginal
Traditional Knowledge (ATK), and maintain the
potential for future generations to meet their needs
and aspirations.9


Social, economic, and biological considerations will
inform decisions on salmon, their habitats, and
their ecosystems consistent with the priorities
assigned to Principles 1 and 2. Conservation
decisions cannot be based solely on biological
information. The maintenance of biodiversity and
healthy ecosystems must be considered in the
context of human needs for use now and in the
future. Decisions will not be taken without regard
to their cost or social consequences.


Principle 4  Open Process.
Resource management decisions will be made in an
open, transparent and inclusive manner.


To gain broad public support for decision-making,
salmon management must accommodate a wide
range of interests in the resource. Decisions about
salmon protection and sustainable use will be based
on meaningful public input to ensure they reflect
society’s values. Decision-making processes will be
transparent and governed by clear and consistent
rules and procedures.
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9Brundtland (1987), Our Common Future: The World Commission on Environment and Development, and Environment Canada (1995), Canadian
Biodiversity Strategy: Canada’s Response to the Convention on Biological Diversity.  
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OBJECTIVES


To achieve the outcome expressed in the policy goal
for wild salmon, three objectives must be fulfilled:


1. Safeguard the genetic diversity of wild
Pacific salmon;


2. Maintain habitat and ecosystem integrity;
and


3. Manage fisheries for sustainable benefits.


Key considerations associated with each of
these objectives are described below.


Objective 1 
Safeguard the genetic diversity 
of wild Pacific salmon
To sustain Pacific salmon and their associated
benefits, it is necessary to safeguard their geographic
and genetic diversity and their habitats. While
maintaining diversity is broadly accepted as
essential for the health of wild salmon, the
significant scientific and policy issue is how much
diversity? The genetic diversity of a species includes
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every individual fish. Preserving maximum genetic diversity would
eliminate human harvesting of salmon and prohibit human activities that
might harm salmon habitat. Conversely, to maintain a taxonomic species,
such as sockeye salmon, but ignore within-species population structure
would reduce diversity and contravene the intent of the UN Convention
on Biological Diversity, SARA and the intent of this policy. 


DFO intends to maintain diversity through the protection of
“Conservation Units” (CUs). A CU is a group of wild salmon sufficiently
isolated from other groups that, if extirpated is very unlikely to recolonize
naturally within an acceptable timeframe, such as a human lifetime or a
specified number of salmon generations.   


There are important implications to this definition of a
Conservation Unit. The persistence of salmon within the CU, and its
associated production, demand responsible management of its population
structure and habitats, as well as the ability of fish to move among habitat
areas (connectivity). The loss of a CU for the length of a human lifetime
would clearly have serious consequences for the people and other
ecosystem components that benefit from or depend on it.  


Over the geographic area of a CU, variations in habitat type and
quality may result in differences in salmon productivity. Such differences
in nature mean that not all populations within a CU are likely to be
maintained at equal levels of production or chance of loss. Maintaining
CUs requires protecting populations and demes, but not necessarily all of
them, all of the time. As long as networks of connected demes and streams
within CUs are maintained, any loss of a localized spawning group should
be temporary. Maintaining healthy abundances within CUs requires
sufficient spawning salmon to recolonize depleted spawning areas and
protection of fish habitat to support production and provide connection
between localized spawning groups. While salmon from neighboring
demes or populations are unlikely to be genetically identical to those lost,
they are likely to be most similar genetically and share many adaptive traits.
Such localized losses, whether due to natural events or human activities,
would not result in extirpation of the CU. 


Total success in safeguarding the genetic diversity of wild Pacific
salmon would imply preserving all populations and CUs. Action Steps in
the WSP are prescribed to maintain CUs to the fullest extent possible, but
there will likely be circumstances when losses of wild salmon are
unavoidable. Catastrophic events are beyond human control and the
Department may not be able to restore habitat or spawning demes
damaged by such events. The rate of climate change in an area may exceed
the ability of some salmon populations to adjust. While it is the clear intent
of this policy to prevent losses resulting from management and use, it is
unrealistic in natural environments to expect all losses can be avoided. 


The Population Structure of
Wild Salmon


Salmon have a complex hierarchical
population structure extending from
groups of salmon at individual
spawning sites all the way up to
taxonomic species.Their precise
homing to natal streams and their
death after spawning restrict gene
flow among fish at different spawning
locations.However, since some
salmon stray, genetic exchange also
occurs among fish from different
persistent spawning sites (demes) in a
geographic area.These interactions
form a geographic network of demes
and the basic level of genetic
organization in Pacific salmon.


The likelihood of genetic
exchange decreases with increased
distance between streams,or with
greater physical differences between
streams. Fewer strays and less genetic
mixing result in less genetic similarity
between fish in these streams.
Eventually,as distance or environmental
differences grow to severely limit gene
flow, the spawning groups will function
as separate lineages.These
independently functioning aggregates
are defined as Conservation Units
in this policy.


Between localized demes and
the geographic boundary of a CU are
usually intermediate groupings called
Populations. A population is a group
of interbreeding salmon that is
sufficiently isolated (i.e., reduced
genetic exchange) from other
populations such that persistent
adaptations to the local habitat can
develop over time.Local adaptations
and genetic differences between
populations are an essential part of
the diversity needed for long-term
viability of Pacific salmon.A CU will
contain one or more populations (see
Figure 2).
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Conservation Units and the Maintenance of Diversity


Diversity in Pacific salmon reflects genetic and habitat diversity and the evolution of lineages of 
salmon over thousands of years10. These precise lineages cannot be replaced once lost, and the 
more numerous they are the greater the chances for salmon to adjust to future environmental 
changes. Diversity is a kind of insurance that reduces the risk of loss by increasing the likelihood 
that species and populations will be able to adapt to changing circumstances and survive. 
Furthermore, maintaining the largest number of spawning populations that are adapted to their 
individual habitats will result in higher abundances of salmon.


Biologists still have much to learn about the importance of local adaptations at the stream 
level, the rate at which salmon adapt, and the value of biodiversity. However, since no one can 
foresee the future stresses on wild salmon, a responsible and precautionary approach 
recommends conserving a wide diversity of populations and habitats. Pacific salmon have been 
diverse and adaptable enough to survive floods and drought, disease, volcanic eruptions, and ice 
ages. Their survival strategies should continue to serve them in the future, unless human-caused 
pressures become insurmountable. We must ensure that these survival strategies are allowed to 
function and not destroyed by our growing human footprint.


Some CUs will encompass large areas and include many streams and localized spawning 
groups. Concerns have been expressed that for such large CUs, individual streams and spawning 
groups may not be adequately protected even if they are important to local communities. All 
local demes and streams have value. In practice, protecting entire CUs with their networks of 
spawning groups is the most effective way to protect individual spawning groups and the 
interests of local communities.  


These networks provide the natural process for recolonizing streams and salmon habitat 
(with similar genetically related salmon) that may be lost through natural events or some human 
impact. For example, if attention is focused on a local stream and the overall well-being of the 
CU is not maintained, then the stream of interest may become isolated from other spawning 
groups, and at greater risk of loss, through habitat loss or reduced abundances in neighboring 
streams. The critical assumption underlying these processes, however, is the protection and 
maintenance of functioning habitat and ecosystems within the CU. 


The desired number of spawners for a CU will be established to provide for an adequate 
abundance and distribution of salmon throughout its geographic range.  The annual status of the 
CU in relation to these targets will guide the development of harvest management plans in the 
integrated planning process (Strategy 4).


10For further reading on biodiversity and Pacific salmon, see for example: Greer and Harvey (2004), Blue Genes: 
Sharing and Conserving the World’s Aquatic Biodiversity;  Gallaugher and Wood (2004), The World Summit on Salmon: 
Proceedings;  Hilborn et al. (2003) "Biocomplexity and fisheries sustainability;" Harvey (2002), Biodiversity and Fisheries: A 
Primer for Planners;  Wood (2002), Managing biodiversity in Pacific salmon:  The evolution of the Skeena River sockeye salmon 
fishery in British Columbia;  Harvey et al. (1998), Action before extinction: an international conference on conservation of fish 
genetic diversity;  Wood and Holtby (1998), "Defining conservation units for Pacific salmon using genetic survey data;" 
and Levin and Schiewe (2001), "Preserving salmon biodiversity."
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Objective 2 
Maintain habitat and ecosystem integrity


The health and long-term well-being of wild Pacific salmon is inextricably
linked to the availability of diverse and productive freshwater, coastal, and
marine habitats. Moreover, Pacific salmon have a critical function in the
aquatic and terrestrial ecosystems sustained by these habitats. Salmon play
an important role in marine ecosystems, with their bodies and waste
products providing nutrients for organisms from microbes to top
predators, such as killer whales. In freshwater ecosystems, returning salmon
transport marine-derived nutrients inland. Salmon carcasses sustain
aquatic and terrestrial animals and provide nutrients to the entire
ecosystem including subsequent generations of wild salmon. 


Aquatic habitats and their adjacent terrestrial areas are also valued for
a wide range of human requirements. The integrity of salmon habitat is
challenged by human competition for accessible land and fresh water, for
ocean spaces, and for the interconnecting estuarine and coastal areas. In
both freshwater and marine areas, human activities affect water quality. In
estuaries and the marine foreshore, development can affect wild salmon
during critical rearing and migration periods. In the open ocean, activities
such as commercial fishing, shipping, and waste disposal among others can
potentially affect the marine habitat of salmon.   


Figure 2 Schematic representation of genetic diversity and 
             Conservation Unit structure 
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The number and sizes of CUs will
vary among species. For instance,pink
and chum salmon generally show
fewer genetic differences between
populations and demes than the
other species. Consequently, their
CUs will be relatively large. Similarly,
coho rarely exhibit marked genetic
boundaries, so their CUs will tend to
be large and at times somewhat
difficult to define.Coho show,
however, substantial life history
variation (e.g., lake rearing juveniles, fry
migrants, run timing variation) within a
region.Chinook salmon also show
varied life histories, but the differences
tend to be more geographically
aligned, and so will probably have
more CUs than coho. Sockeye CUs
are probably easiest to identify and
will be the most numerous.Genetic
information strongly suggests that
sockeye CUs will typically be at the
level of an individual sockeye-rearing
lake. In some cases though, it may
turn out that several small sockeye
lakes will constitute one CU,or that
different timing components (“runs”)
within large lakes may represent
separate CUs. The delineation of
CUs in all species will be based on
biological information including
genetic variation,phenotypic traits
(e.g., run timing, life history traits,
ocean distribution, etc.), and aboriginal
traditional knowledge (ATK) if
available. Delineations of CUs are
expected to change over time as
more information and experience is
gained.


➤







Identifying, protecting, restoring and rehabilitating aquatic habitats
are critical to maintaining their integrity and sustaining ecosystems. Since
1986, DFO’s Habitat Management Program has been guided by the “no
net loss” principle for the protection of these habitats.11 The first and
preferred approach is prevention of habitat loss. DFO policy also stipulates
that where a harmful alteration of habitat is authorized by the Minister,
losses shall be compensated by habitat replacement.


The strategies for achieving “no net loss” have focused primarily on
project-by-project review, mainly in freshwater environments. A modern,
more effective approach to achieve “no net loss” must assess the importance
of habitat on an ecosystem basis, and balance the degree and type of impact
with the most effective remedy. In evolving to a more integrated approach,
the Department will make greater use of indicators to assess and monitor
the health of freshwater and marine habitat.


A new focus on the salmon habitat that is most productive, limiting,
or at risk in a CU will clarify decision-making and better link habitat
management strategies to harvest and salmon assessment (Strategy 4). Low
risk activities, where measures to avoid or mitigate impacts are well
understood, will be dealt with through other mechanisms such as
guidelines and standards. This approach will ensure that all habitats are
addressed and resources are focused where most required.


In order to effectively manage and protect aquatic systems where the
productive capacity of habitat is at highest likelihood of loss, DFO must
integrate its work with that of Provincial and other federal agencies, First
Nations governments, stewardship groups, industry, and stakeholders.
Environment Canada has primary responsibility for administering, on
behalf of the Minister of Fisheries and Oceans, pollution prevention and
control authorities contained in the Fisheries Act. However, the jurisdiction
for many of the land and water uses that may be detrimental to salmon
resides with Provincial, Territorial or local governments. Success in
protecting and restoring habitat demands a cooperative and collaborative
approach among the various levels of government so that land and water
use activities and decisions better support the needs of salmon. One such
coordinating structure is the Pacific Council of Fisheries and Aquaculture
Ministers and its subsidiary work groups. The council and the work groups
can provide an organizational arrangement within which information can
be shared and cooperative work developed and coordinated. Collaborative
approaches such as this optimize the use of our collective resources. 


Linking Habitat to 
Wild Salmon CUs and
Fish Harvest Planning


A key response of the regional
Habitat Management Program to the
WSP is an increased emphasis on
integrated planning. Fish production
and harvest objectives for wild salmon
CUs will be linked to the
conservation, restoration, and
development of fish habitat.


At the resource planning level,
better habitat protection priorities
will be established by integrating
habitat requirements with the
fisheries resources they support and
with fish management objectives.
Habitat plans will incorporate
knowledge of the current and future
demands on the environment and the
aquatic resources, and will be aligned
with objectives for fisheries and
watersheds for priority CUs.
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in a successful conservation program. This policy
reflects a management framework that can provide
care and respect for a resource and its ecosystem and
for the people within it. Protecting the resource base
provides the maximum potential for benefits to
people. The full measure of the WSP’s success will
be the achievement of salmon conservation
accompanied by human well-being.      


Making the best decisions on salmon
conservation cannot be done by scientists or other
technical specialists alone. While choices must
certainly be informed by scientific and technical
information, the best decisions will ultimately
reflect public values. This requires structured
processes that: (1) establish specific objectives and
priorities, and (2) allow the biological, social and
economic consequences of different conservation
measures and activities to be considered and
weighed in an open and transparent way. 


First Nations, harvesters, environmental
groups, and community interests in the resource
need to be engaged directly in these processes, and
in the determination of the most appropriate
management actions. Individual and community
involvement in salmon management decision-
making, in turn, will sustain the social and cultural
ties between people and salmon. These ties will
ultimately lead to the more successful implementation
of conservation plans and the better protection of
wild salmon.


STRATEGIES AND ACTION STEPS


This policy will be implemented through six
strategies summarized in Table 1. Strategies 1
through 3 provide the information on wild salmon
populations, their habitats, and ecosystems required
as information for decision-making and planning.
Strategy 4 requires the integration of biological,
social, and economic information to produce long-
term strategic plans for salmon and habitat
management for each conservation unit. Strategy 5
is the translation of strategic plans into annual
operational plans and Strategy 6 is a commitment
to ongoing review of the implementation and
success of the Policy.


Objective 3 
Manage fisheries for sustainable benefits


The conservation of wild salmon and their habitat
is the highest priority in this policy. However, a
policy that failed to consider the values that the
harvesting of Pacific salmon provide to people
would be incomplete. While everyone supports
conservation, many people depend on salmon for
their social and economic needs and insist on a
balanced policy that provides for sustainable use of
wild salmon. 


DFO has a responsibility to provide
sustainable harvesting opportunities that will best
meet its obligations to First Nations, contribute to
social well-being, and provide employment and
other economic benefits to individuals and
fisheries-dependent communities. A significant
challenge for this policy is to safeguard the genetic
diversity of salmon while accounting for and
realizing these benefits of the salmon catch. Since
harvest restrictions necessary to conserve the wild
salmon resource affect communities and
individuals, cultural, social and economic impacts
need to be considered.


Some critics will suggest that consideration of
the social and economic benefits arising from
salmon harvesting will compromise salmon
conservation. Others will claim that a focus on
maintaining diversity means the elimination of
major salmon fisheries.  In reality, the interests of
both salmon and people need to be accounted for
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The WSP and the Precautionary Approach


Article 6.2:  "States shall be more cautious when information is uncertain, unreliable or inadequate. 
The absence of adequate scientific information shall not be used as a reason for postponing or failing 
to take conservation and management measures."


Article 6.2 of the UN Agreement (Relating to the Conservation and Management of Straddling 
Fish Stocks and Highly Migratory Fish Stocks, 1995)12 builds from the original declaration of a 
precautionary approach (Principle 15, Rio Declaration on Environment and Development, 
1992), and is also included in the United Nations Fisheries and Agriculture Organization Code 
of Conduct for Responsible Fisheries (1995). 


Precautionary approaches are now widely applied in fisheries management and the 
protection of marine ecosystems. The approach identifies important considerations for 
management: acknowledgement of uncertainty in information and future impacts and the need 
for decision making in the absence of full information. It implies a reversal in the burden of 
proof and the need for longer term outlooks in conservation of resources.


The application of precaution in the WSP will follow the guidance provided to Federal 
Departments by the Privy Council Office publication13 entitled "A Framework for the Application 
of Precaution in Science-based Decision Making About Risk." (Canada, Privy Council Office 2003).  
That Framework includes five principles of precaution:


• The application of the precautionary approach is a legitimate and distinctive decision-
making approach within a risk management framework.


• Decisions should be guided by society’s chosen level of risk.


• Application of the precautionary approach should be based on sound scientific
 information.


• Mechanisms for re-evaluation and transparency should exist.


• A high degree of transparency, clear accountability, and meaningful public involvement
are appropriate. 


The WSP will adhere to the use of precaution and be consistent with the Privy Council 
Office framework and FAO14 (1995, paragraph 6 (a-h)). For example, the introduction of a lower 
benchmark (Strategy 1) is a significant precautionary step in the conservation of Pacific salmon. 
In determining the value of the benchmark, all sources of uncertainty in assessment of the CU 
must be determined (for estimation of the buffer) and the Department and advisors must 
determine a risk tolerance to be applied in a risk management framework. Where assessment 
information is highly uncertain, more precautionary lower benchmarks will be defined.


12See www.un.org/Depts/los/convention_agreements/convention_overview_fish_stocks.htm.


13Canada Privy Council Office (2003), A Framework for the Application of Precaution in Science-based Decision-Making 
About Risk. 


14See FAO (1995), Precautionary approach to fisheries; Part 1: Guidelines on the precautionary approach to capture fisheries 
and species introductions. 
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genetically similar lineages of fish, a spatial
distribution of populations and demes, and be
dependent on a set of habitats. This linkage
recognizes the need for interconnected spawning
populations for genetic processes, defines important
habitat for these lineages and for future production,
and identifies the groups of salmon whose status
will be measured under this policy.


The delineation of CUs will be based on
biological information, including genetic traits
(e.g., DNA variants), polygenic traits (e.g., run
timing, life history traits, ocean distribution, etc.),
and ATK where available. Since the requirements
and needs of First Nations and others may be at
finer geographic scales than some CUs,
management objectives to address these may be
recognized in Strategic plans (Strategy 4). The
number of CUs for each species will be a function
of our knowledge base and is expected to change
over time. DFO will consult with local First
Nations in accordance with its consultation
obligations during the process of defining
Conservation Units.  As this work proceeds, it will
be assessed through peer review (via the Pacific
Scientific Advice Review Committee, PSARC).15


This review process facilitates participation by
outside experts, First Nations, fisheries stakeholders,
and the public; and will provide the means to
modify the definition of CUs over time.


Action Step 1.2. 
Develop criteria to assess CUs and
identify benchmarks to represent
biological status.
The biological status of a CU will normally be
based on the abundance and distribution of
spawners in the unit, or proxies thereof. When a
CU contains more than one population, it will be
necessary to determine how abundance is distributed
among the populations. For each CU, higher and
lower benchmarks will be defined that will delimit
three status zones: Green, Amber, and Red (Figure 3).
As spawner abundance decreases, a CU moves
towards the lower status zone, and the extent of
management intervention for conservation purposes
will increase.


STRATEGY 1
STANDARDIZED MONITORING
OF WILD SALMON STATUS 


This policy requires a systematic process to organize
all Pacific salmon streams and lakes into geographic
units for conservation and specification of the
means to monitor abundance and distribution of
Pacific salmon within those units over time. The
following Action Steps present how the Department
will identify and assess wild salmon in BC and the
Yukon in cooperation with First Nations and
others.  


Action Step 1.1. 
Identify Conservation Units. 
Based on science and local knowledge, the salmon
that use particular freshwater habitats will be
aggregated into Conservation Units. CUs will be
delineated consisting of one or more genetically
similar interbreeding populations and have a
defined geographic distribution. A CU will include


Table 1 WSP strategies and action steps


1. Standardized monitoring of wild salmon status
◆ Identify Conservation Units 
◆ Develop criteria to assess CUs and identify benchmarks to 


represent biological status
◆ Monitor and assess status of CUs


2. Assessment of habitat status
◆ Document habitat characteristics within CUs 
◆ Select indicators and develop benchmarks for habitat assessment
◆ Monitor and assess habitat status
◆ Establish linkages to develop an integrated data system for 


watershed management


3. Inclusion of ecosystem values and monitoring
◆ Identify indicators to monitor status of freshwater ecosystems 
◆ Integrate climate and ocean information into annual salmon 


management processes


4. Integrated strategic planning 
◆ Implement an interim process for management of priority CUs
◆ Design and implement a fully integrated strategic 


planning process for salmon conservation


5. Annual program delivery
◆ Assess the status of Conservation Units and populations
◆ Plan and conduct annual fisheries 
◆ Plan and implement annual habitat management activities
◆ Plan and implement annual enhancement activities


6. Performance review
◆ Conduct post-season review of annual workplans
◆ Conduct regular reviews of the success of the WSP


15See www-sci.pac.dfo-mpo.gc.ca/sci/psarc/default_e.htm .
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Biological Status Zones and
Management Response


A Conservation Unit in the Red zone
is undesirable because of the risk of
extirpation, and the loss of ecological
benefits and salmon production. The
presence of a CU in the Red zone
will initiate an immediate
consideration of ways to protect the
fish, increase their abundance, and
reduce the potential risk of loss.
Biological considerations will be the
primary drivers for the management
of CUs with Red status.


Amber status implies caution in
the management of the CU.While a
CU in the Amber zone should be at a
low risk of loss, there will be a degree
of lost production. Still, this situation
may result when CUs share risk
factors with other more productive
units.Decisions about the
conservation of CUs in the Amber
zone will involve broader
consideration of biological, social, and
economic issues. Assuming a CU is
assessed to be safe in the Amber
zone (consistent with Principle 1),
then the use of this CU involves a
comparison of the benefits  from
restoring production versus the costs
arising from limitations imposed on
the use of other CUs to achieve that
restoration.


Social and economic
considerations will tend to be the
primary drivers for the management
of CUs in the Green zone, though
ecosystem or other non-consumptive
use values could also be considered.
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Benchmarks identify when the biological production status of a CU has
changed significantly, but do not prescribe specific restrictions. Changes in
status will initiate management actions (see sidebar). The specific responses
will vary among species, geographic regions and cause of the decline and
will be determined through the integrated planning process described in
Strategy 4. The use of status zones and generic methods to determine
benchmarks recognizes variability in data quality and quantity and is
consistent with current management approaches adopted by other
agencies.16


The lower benchmark between Amber and Red will be established
at a level of abundance high enough to ensure there is a substantial buffer
between it and any level of abundance that could lead to a CU being
considered at risk of extinction by COSEWIC. The buffer will account for
uncertainty in data and control of harvest management. There is no single
rule to use for determination of the lower benchmark. Rather, it will be
determined on a case-by-case basis, and depend on available information,
and the risk tolerance applied. The determination of the risk tolerance to
apply is a value judgement that requires consultation with First Nations
and others affected by this choice. 


Example criteria, depending on the species and types of information,
may be:17


• The spawning escapement required to produce a percentage of the
maximum juvenile abundance (say 10–25%); 


• The spawning escapement estimated to permit recovery with an
agreed probability within an acceptable period of time (e.g., 75%
confidence within three salmon generations); 


Green Zone


Lower Benchmark Higher Benchmark


Figure 3 Benchmarks and biological status zones to be determined for each CU


High LowExtent of management intervention


Spawning abundance and distribution HighLow


Red Zone Amber Zone


16Mace et al. (2003), Report of the NMFS National Standard 1 Guidelines Working Group, and DFO
(2004b), Proceedings of the National Meeting on Applying the Precautionary Approach in Fisheries
Management. 


17The values presented in these example criteria are for explanation only and do not limit any
consideration of other values or other criteria that may be determined for a specific CU.
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the CU. As with the lower benchmark, the upper
benchmark will also be determined on a case-by-
case basis depending on the species and types of
information available, and may apply:


• A proportion of the number of spawners (S)
estimated necessary to provide maximum
sustainable yield (MSY) on an average
annual basis given existing environmental
conditions (e.g., Smsy);


• An exploitation rate for the CU that would
limit harvest based on a rate of fishing
mortality rather than the number of fish
killed; 


• The number of smolts (or spawners)
estimated to correspond with habitat
capacity; or


• A proportion of the long term average
spawning abundance.  


Action Step 1.3. 
Monitor and assess status of CUs.
Salmon assessment involves the use of various
analyses to make quantitative predictions about the
reaction of a population to alternative management
plans.18 Two important components of this
statement are that assessments should be
quantitative and are conducted to provide advice
for management (including conservation when
necessary). For wild salmon in the BC and Yukon,
however, quantitative assessment is a complex and
potentially costly task, involving numerous data
sources and hundreds of populations.  Consequently,
the Department has utilized three levels of annual
monitoring programs in the assessment of Pacific
salmon:


i) Indicator systems: Comprehensive programs
involving quantitative information on the
spawning adults, juveniles produced, mature
progeny produced (reported in the catch and
spawning numbers) from the specific system.
These programs are the most information
rich and expensive but provide critical
information for management such as
productivity and sustainable rates of


• The abundance and distribution of
spawners within a CU sufficient to provide
confidence that the CU does not have a
high probability of extirpation (e.g., <5%
chance of loss over 50 years); or


• A proportion of the number of spawners (S)
estimated necessary to provide maximum
sustained yield (MSY) on an average
annual basis given existing environmental
conditions (e.g., 25 per cent of Smsy).


Within the Red zone, there will be a level of
abundance that cannot sustain further mortalities
due to fishing or change to freshwater or marine
habitats. Further mortality in such a CU will lead to
continued decline in the spawner abundance and
an increasing probability of extirpation. Determining
this level in the zone is a continuing discussion in
salmon assessment literature and is not specified in
this policy. The Department will prepare and
publish operational guidelines on the estimation of
this level. The management response to this level
will be determined on a case by case basis, in
consultation with First Nations, and others affected
by this determination. 


The higher benchmark between Green and
Amber will be established to identify whether
harvests are greater or less than the level expected to
provide, on an average annual basis, the maximum
annual catch for a CU, given existing environ-
mental conditions. This level will vary through time
but there would not be a high probability of losing


18See Hilborn and Walters (1992), Quantitative fisheries stock assessment.
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exploitation (population dynamic values),
survival rates for major life history phases
(e.g., freshwater and marine survival), and
exploitation patterns and rates in fisheries.


ii) Intensive monitoring: Annual surveys of
the numbers of salmon in specific subsets of
streams or habitats within a geographic area.
These surveys involve quantitative designs
that can be replicated annually to provide
consistent indices of spawners between years.
The accuracy and precision of the estimates
will vary with methodologies and habitats
but the essential component is that there is a
high degree of confidence that inter-annual
trends are accurately assessed. For example,
methods may involve in-river test fisheries,
counting weirs, mark-recapture programs,
area-under-the-curve estimators, and surveys
of juvenile production in streams and lakes.


iii) Extensive monitoring: Surveys that are
generally the least expensive but enable the
broadest coverage of streams or other habitats
within a geographic area. These surveys are
useful for examining salmon distribution,
consistency of patterns throughout the
region, and checks on habitat changes. They
are usually visually based, may be repeated
within a year, and may include randomly
selected samples of the streams or habitats in
a large geographic area. Examples of these
surveys are over-flights, stream walks or floats,
and could involve only  portions of a stream
instead of the entire system.


For each CU, a statistically based and cost
effective monitoring plan will be designed and will
build on existing programs and local partnerships
(e.g., First Nations agreements, local Streamkeeper
or enhancement groups). Monitoring programs
must assess the annual abundance of the CU and
the distribution of spawners. The assessment
procedures applied will vary between CUs but
monitoring plans for each CU will be documented
and information reported annually. The benchmarks
specified for a CU must be stated in units consistent


with the monitoring program for that CU in order
that the annual status of the CU can be assessed. A
core program (i.e., an agreed minimum monitoring
plan) will be established by the Department and
partners and funded annually to maintain the long-
term information fundamental to management of
local salmon resources. Each monitoring plan will
be peer reviewed to ensure application of
appropriate designs and  methods, best use of
available resources for monitoring, and to ensure
that information management systems have been
developed. A key objective of these monitoring
programs will be to make certain that data collected
are utilized and timely for the provision of advice.   


Assessment results for a CU compared to its
two benchmarks will determine the biological status
of the CU. This status determination will help to
guide resource management planning and further
stock assessment activities. When a CU is in the
Green zone, a detailed analytical assessment of its
biological status will not usually be needed. For a
CU in the Amber zone, a detailed assessment may
be necessary as input to Strategies 2 and 3 below. If
the CU is classified as Red, a detailed assessment
will normally be triggered to examine impacts on
the CU of fishing, habitat degradation, and other
human factors, and evaluate potential for
restoration.  
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governments, the Province of BC and local
governments. Habitat data gathered from many
sources within and outside DFO will be linked and
made more accessible for habitat planning. The
assessment will highlight good quality habitat that
needs to be maintained and protected, and
degraded habitats that need to be restored or
rehabilitated on the scale of watersheds and
Conservation Units to inform strategic and annual
planning for salmon conservation. Through
integrated resource planning, DFO’s Habitat
Management Program will evolve to link habitat
protection, resource assessment and stewardship
with fish production.  


These Action Steps represent a major change
and will be implemented progressively to improve
the effectiveness of DFO’s program for protecting
salmon habitat. The reshaping of the program will
focus regulatory and enforcement responsiveness
and effectiveness, strengthen linkages between
habitat protection and fish production objectives,
and provide guidance to watershed planning
initiatives. 


Action Step 2.1.  
Document habitat characteristics within CUs
Habitat requirements for Pacific salmon vary by
species, life history characteristics and phase, and
geography. CUs identified in Strategy 1 will include
genetically similar lineages that are dependent on a
set of habitats. The identification of the habitats
that support or limit salmon production in
watersheds and CUs will inform assessment,
monitoring and protection priorities. 


Information from multiple sources will be
assembled by DFO at appropriate geographic scales
to describe habitat conditions for individual CUs.
Such sources include government agencies, First
Nations, watershed-based fish sustainability plans,
existing watershed processes, stewardship groups
and oceans integrated management. An overview
report will be prepared for each CU that will
provide sufficient information on key habitats to
identify initial priorities for protection,
rehabilitation, and restoration.  It will also identify
information gaps and factors, such as water quality
and quantity, that potentially threaten the future


STRATEGY TWO
ASSESSMENT OF HABITAT STATUS


The maintenance of sound, productive salmon
habitat in both fresh water and the marine
environment depends on good scientific
information, timely measures to prevent habitat
disruption, and compliance with regulatory
directives. Habitat management and protection
require identification of the habitats necessary for
the conservation of wild salmon and assessment of
changes in their status over time. This will enable
the evaluation of the effectiveness of regulatory,
planning and public awareness measures,
establishment of priorities, and guide regulatory
and enforcement interventions. Strategy 2 will
address these information needs, thereby
complementing DFO regulatory and compliance
programs and improving our capacity to proactively
monitor and protect habitat.


An overview of important habitat and habitat
issues within CUs will be developed and  habitat
status will be assessed using indicators that combine
scientific and local knowledge and recognize
sensitive life stages and habitats.  Indicators will be
selected to be reflective of overall habitat health then
tracked to assist in habitat planning within DFO
and other jurisdictions, including First Nations
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health and productivity of habitats in the CU. This
information will contribute to watershed planning
with First Nations governments, industry, stewards
and other jurisdictions and will serve as an effective
initial guide for habitat protection and planning
priorities in Strategies 4 and 5. This improved
understanding of salmon habitats will also be
valuable as an educational tool for stakeholders. 


Action Step 2.2. 
Select indicators and develop
benchmarks for habitat assessment
A variety of quantitative and qualitative indicators
of habitat status exist. In fresh water, examples
include water quality, temperature, stream flow, fish
and invertebrate densities, and features such as
quantities of good quality gravel. In estuarine and
marine environments, Marine Environmental
Quality standards may be used along with physical
habitat indicators. 


Indicators for CU’s on a watershed scale will
be selected to assess the quantity and quality of the
habitats identified in Action Step 2.1.  Indicators
may be general across CU’s or specifically selected
on a case-by-case basis for specific CU’s and habitat
types. Government agencies, First Nations
governments, watershed planning processes and
stewardship groups will be asked to provide advice
on the development or selection of key indicators
for their watersheds, based on local knowledge and
information on the kinds of data that are available. 


Benchmarks will be developed to reflect the
desired values of each key indicator. For example
benchmarks for water temperatures could reflect
optimal temperature range for salmon and will vary
by species.  Similarly, for an indicator such as gravel
quality, the proportion of fine sediment as substrate
in spawning areas could be utilized. Biological
status indicators may also be used to validate habitat
benchmarks. Benchmarks will be set that reflect our
intent to take action to protect and restore habitat
on a preventative basis as required, before
population abundance declines in response to
degraded habitat. 


The product of this Action Step will be a set
of indicators for CUs and benchmarks for the
indicators.


Action Step 2.3. 
Monitor and assess habitat status
Based on the framework described in Action Steps
2.1 and 2.2, ongoing monitoring will be
implemented to identify changes in habitat
condition over time. This monitoring will be
integrated with salmon assessments and ecosystem
evaluations. The intent will be to better understand
the relationship between changes in habitat
condition and changes in salmon production and
distribution within the CU. Monitoring will also be
used to assess the effectiveness of regulatory
decisions and rehabilitation measures. All monitoring
results will inform both longer-term strategic
planning and annual operations in habitat
management. If a decline in habitat quality or
quantity over time is detected, efforts will be made
to identify the causes and response measures will be
considered as part of an integrated management
plan for the Conservation Unit.  


The implementation of monitoring and
assessment of habitat status will provide four key
inputs to guide habitat management. These are:


• Important habitat in need of protection to
maintain salmon productivity;


• Habitat risks and constraints that are
adversely affecting that productivity;


• Areas where habitat restoration or
rehabilitation would be desirable to restore
or enhance productivity; and


• Investigations to fill information gaps.


Wild Salmon Policy 21


➤


➤







habitat data system can be achieved by improving
common access to the extensive data holdings of
DFO, Provincial and Territorial agencies, other
levels of government, and stakeholders that describe
watersheds and habitat conditions. Improved
sharing of information will accelerate and strengthen
assessment and reporting of habitat status for CUs.
Over time, it will also allow cumulative changes in
habitats and wild salmon status to be identified and
appropriate actions taken. 


STRATEGY 3  
INCLUSION OF ECOSYSTEM VALUES 
AND MONITORING


Pacific salmon play important roles in marine
(oceanic, coastal, and estuarine), freshwater (lake,
stream, and wetland), and terrestrial ecosystems
(adjacent to streams and rivers, the riparian zone).
There is ample scientific evidence demonstrating
that nutrients derived from salmon carcasses are
important to freshwater and riparian ecosystems.
However, few studies provide advice on the
numbers of salmon necessary for healthy freshwater
ecosystems, or link these ecosystems with the
dramatic effect that changes in climate and marine
conditions can have on the survival and production
of Pacific salmon. For example, it is now known
that the ocean’s capacity for salmon production can
be limited, is highly variable over time, and can have
an enormous effect on the abundance and
condition of adult salmon (e.g., body size, energy
content). Survival rates from when salmon enter the
sea until they return to coastal waters as adults have
been measured to vary by more than a hundredfold
(even a thousand fold in some cases).


A challenge for the Wild Salmon Policy is the
need for development of an ecosystem objective
that is widely appreciated but difficult to quantify.
Coupled with this uncertainty is increasing concern
for long-term climate change that will affect marine
and freshwater ecosystems. Monitoring this
variation and implementing appropriate management
responses to address potential impacts will be
increasingly important to future conservation
efforts.


These key inputs will also guide the
integrated strategic plans (Strategy 4), where long
term priorities for habitat protection and
restoration will be established to complement fish
production objectives and Strategy 5 where annual
plans will be developed, including ongoing
compliance and regulatory functions. These inputs
will also be useful for other jurisdictions responsible
for components of salmon habitat.   


This information will allow DFO to
recognize and protect the habitats required for the
conservation of wild salmon using tools appropriate
to the circumstances. Through risk assessment and
planning, efforts will be focused where there are
activities with a high likelihood of significant
impacts and where there are sensitive and important
habitats. Activities with a low likelihood of impact
or those that impact other habitats will be dealt with
through the use of guidelines and standards. All
habitats will be addressed but protection and recovery
efforts will vary depending on the habitat value. 


Action Step 2.4. 
Establish linkages to develop an
integrated data system for watershed
management
Together with the Province of British Columbia
and other partners, DFO will promote the design,
implementation, and maintenance of a linked,
collaborative system to increase access to information
on fish habitat status. A more unified salmon
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The Department’s intent is to progressively consider ecosystem
values in salmon management, but it acknowledges a limited ability to do
so at the present time. The following steps will provide the scientific
understanding and technical capacity to include ecosystem values over
time.


Action Step 3.1. 
Identify indicators to monitor status 
of freshwater ecosystems
The Department will use existing data and expert advice to identify key
indicators (biological, physical, and chemical) of the current and potential
state of lake and stream ecosystems (diversity of organisms, rates of
biological production, etc.). Within two years, an ecosystem monitoring
and assessment approach will be developed and integrated with ongoing
assessments and reporting on the status of wild salmon. Implementation of
this approach will be coordinated with the monitoring of CU status
(Action Step 1.3), their habitats (Action Step 2.3), and marine conditions
(Action Step 3.2). In the process, knowledge gaps and areas requiring
further research will also be identified.


Action Step 3.2. 
Integrate climate and ocean information 
into annual salmon management processes 
To understand changes in climate and oceans and their consequences for
salmon production, the freshwater monitoring programs identified in Step 3.1
will be integrated with programs investigating variability in climate and
ocean conditions. Canada is developing programs to monitor and study
these conditions. To relate variations in freshwater and marine ecosystems,
networks of freshwater indicator systems (see Action Step 1.3) are being
discussed internationally to assess the magnitude and spatial scale of
changes in climate and ocean conditions. Linking variations in salmon
returns to changes in the marine ecosystems requires large-scale monitoring
programs, extensive planning, and collaboration with domestic and
international organizations.    


Information on climate and marine conditions will continue to be
provided through DFO’s State of the Ocean reports, and will be linked
with assessments of the marine survival of Pacific salmon. Coupled with
results from Action Step 3.1 and ongoing assessment of salmon survival,
research in this area should lead to improved understanding of production
dynamics and better management of Pacific salmon. This step is also linked
to Canada’s Oceans Strategy, which recognizes the need to better
understand ecosystem dynamics, including climate variability and impact
of change on living marine resources. 


A more comprehensive view of salmon production and its
determinants, from egg to spawning adult, is necessary to direct
management actions more accurately and effectively conserve Pacific
salmon resources in an uncertain future.


Climate Change 
and Wild Salmon


There is increasing evidence and
support that the world’s climate is
changing and, in particular, that “global
warming” is taking place.19


The climate-related effects
anticipated for wild salmon are
difficult to predict.Common
expectations include increased
summer water temperatures, changes
in seasonal flows,more extreme flow
events, and changes to ecosystems.
When and where change occurs will
also be highly variable. So how can the
Wild Salmon Policy possibly protect
Pacific salmon against these events?
The WSP will have limited ability to
directly protect salmon from climate
change,but the policy’s premise – to
protect diversity and their habitats –
is critical to allowing Pacific salmon to
adapt to future changes.By
maintaining the genetic diversity of
wild salmon and the integrity of their
habitat and ecosystems, the WSP will
help ensure viable wild salmon
populations in the future.At the same
time,while salmon adjust to these
pressures,managers could expect
productivity and allowable catches to
decline.


The importance of protecting
diversity and maintaining healthy
diverse populations of fish was also
recognized as an important strategy in
a recent federal government report
on climate change impacts and
adaptation.20


19See the findings of the Intergovernmental
Panel on Climate Change (www.ipcc.ch/)
and British Columbia Ministry of Water,
Land and Air Protection (2002), Indicators
of Climate Change in British Columbia.


20Natural Resources Canada (2004),
Climate Change Impacts and Adaptation: A
Canadian Perspective.
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STRATEGY 4
INTEGRATED STRATEGIC PLANNING


The life cycle of Pacific salmon necessitates a planning process that
addresses salmon conservation from the eggs in the gravel in parental
generations to the eggs in the gravel produced by their offspring (see Figure 4).
Planning for Pacific salmon presently falls short of this need.  Many
different planning activities currently take place, each with its own role but
operating in relative independence from others. A demanding challenge in
implementing the Wild Salmon Policy will be the establishment of an
effective planning process that fully addresses the conservation of Pacific
salmon, meets the federal government’s obligations to First Nations,
considers the needs of other Canadians, and involves those affected by
decisions. Strategy 4 is intended to address this challenge. 


The purpose of Strategy 4 is to develop long-term strategic plans for
CUs and groups of CUs and their habitat subject to common risk factors.
These plans will account for their biological status and provide
recommendations on salmon conservation that reflect the interests of
people at local and regional levels. Strategies 1, 2 and 3 will provide
information on the status of the CUs, their habitat and the ecosystem as
inputs to the planning process. However, strategic plans need to integrate
this information and:


• Specify long-term biological targets for CUs and groups of CUs
that ensure conservation and sustainable use;


• Identify recommended resource management actions to protect or
restore Pacific salmon, their habitats, and ecosystems in order to
achieve these targets; and


• Establish timeframes and priorities for actions.


Consistent with the goal and objectives of the WSP, the plans must
be designed to safeguard the genetic diversity of wild salmon, maintain the
integrity of their habitat and ecosystem and result in fisheries that are
managed for sustainable benefits. To do this, the plans will need to address
the causes of any declines and identify the resource management actions
necessary to remedy them where possible. The preferred long-term
outcome of the plans will be healthy habitat and ecosystems and CUs
above their higher benchmarks. But as a minimum, the plans must be
capable of maintaining and restoring all CUs above their established lower
benchmarks with an acceptable degree of certainty within a defined time
frame. The development of these plans will require choices. The short and
long term benefits as well as costs of decisions must be well documented
and explicitly consider uncertainties in not only the scientific information,
but also in the economic and social information that decision makers use.


Ultimately, these strategic plans will inform the development of
annual fishery management, habitat, and enhancement plans and form the
basis for ongoing dialogue with First Nations governments, Provincial,
Territorial and local governments and other private parties whose support
and cooperation is essential to sustain Pacific salmon in Canada.


Recent Progress Towards
Integrated Management – the
Integrated Salmon Harvest
Planning Committee


Some early progress towards
integrated management has already
been achieved with salmon harvest
planning in BC.For example, the
recently formed Integrated Salmon
Harvest Planning Committee includes
elected representatives from all
commercial gear and area groups, and
representatives nominated by First
Nations and the sports fishing
community, non-governmental
environmental organizations, and the
Province of British Columbia. As
operation of this committee evolves, it
will help to provide inclusive and
balanced information for the
development of commercial and
recreational fishing plans that respect
First Nations food, social and
ceremonial fisheries and other
obligations to First Nations.This is a
useful starting point, but much more
needs to be done to link the work of
the committee with other more
localized watershed-based planning
processes and interests, as well as
with broader marine area planning
initiatives.
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Linking CUs, Fisheries,
and Watersheds for 
Planning Purposes


Salmon management is complex,
involving five species divided into
numerous Conservation Units in
many watersheds that are exploited
by various users in a myriad of
fisheries. Considerations of biology
and geography need to be brought
together in an organized way with
social and economic considerations
for practical and efficient planning and
fully informed decision-making.


In some cases a CU will
encompass a relatively large
geographic area that includes more
than one population or watershed
with a number of discrete fisheries
targeted at sub-components of the
CU. In these cases habitat, fisheries
and marine area planning may need to
proceed at a finer scale than the CU
in its entirety (e.g., perhaps a
watershed scale). In other cases there
will be interdependencies and overlap
between fisheries and among species
within individual watersheds. In these
cases planning for the conservation
and sustainable use of an individual
CU should not be done in isolation
from other CUs within the
watershed.


In these latter circumstances,
CUs may need to be aggregated for
planning purposes. For example, a
wide range of user groups in
numerous different fisheries harvest
Skeena River sockeye salmon. Skeena
River sockeye may include more than
20 CUs originating throughout the
Skeena River drainage system. Habitat,
fisheries, and marine area planning for
any CU within the system must
consider and account for potential
impacts on all the others. As a result,
the appropriate planning unit for
Skeena sockeye will likely encompass
all these associated sockeye CUs and
the entire Skeena River watershed.


(CONTINUED ON PAGE 26)
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Establishing an integrated process to achieve such plans will not be
easy or immediate. Successful development and implementation will
require extensive effort and cooperation between all levels of government
and many different interests. Strategy 4 therefore includes two Action Steps
to achieve the goal and objectives of the policy: 


• The establishment of an interim process (Step 4.1) that provides
for immediate progress; and 


• The development of a new integrated planning structure that will
better meet the needs of the resource over the longer term (Step 4.2). 


Action Step 4.1: 
Implement an interim process for management of priority CUs
At present across BC and the Yukon, planning related to salmon occurs at
various geographic scales and for a variety of purposes. Bi-lateral
consultations take place with individual First Nations. Watershed-Based
Fish Sustainability Planning (WFSP) initiatives are underway in local areas
involving First Nations governments, the Province, local stewardship
groups, and other community interests brought together to sustain fish
habitat. More broadly, Integrated Fisheries Management Plans (IFMP) are
developed for Northern British Columbia, Southern British Columbia, and
the Yukon in consultation with individual harvesting groups and others
interested in Pacific salmon. Marine use planning, a key component of
Canada’s Ocean Strategy and Action Plan, is proceeding on a pilot basis. At
the broadest geographic scale, the Government of Canada with input from
advisors engages in planning related to the Pacific Salmon Treaty and other
international agreements such as the North Pacific Anadromous Fish
Convention.  
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Ultimately, these diverse planning processes and the various interests
involved need to be linked to provide inclusive and comprehensive input to
integrated plans that encompass salmon, fisheries, watersheds, and marine
areas throughout British Columbia and Yukon. In addition, broader and
more direct linkages with First Nations governments, Provincial, Territorial
and local governments need to be forged so that other land and water use
activities and decisions better support the needs of salmon.


Until a fully integrated planning process can be established an
interim approach is needed that will immediately improve integration
between habitat, enhancement, fisheries, and marine area planning, and
provide more inclusive input to resource management. This interim
approach will meet the Department’s obligations to consult First Nations
and respect the process for salmon planning defined in the Nisga’a Final
Agreement. In addition, advice from harvesters, stewardship groups and
others will be gathered using existing processes.


Interim procedures will build on and expand the approach now used
to develop IFMP’s for salmon. The biological status of a CU or group of
CUs vulnerable to fisheries in an area will be reviewed.21 CUs in the Red
zone and those that could significantly limit fishing and other activities will
be identified as management priorities. The protection and restoration of
these CUs will be primary drivers for harvest, habitat and enhancement
planning. For these priority CUs, DFO will consult with First Nations and
then bring together the various interests from existing processes to provide
recommendations for protection and restoration. In collaboration with the
Department, these “response teams” will collate and consider information
from all sources and make recommendations using a five-step planning
procedure outlined in Appendix 2. It is proposed that response teams
would include representatives of First Nations and other local and regional
interests. Their recommendations will inform regional planning and
program delivery and will be subject to consultation with First Nations as
required. In addition, during this interim period the Department will pay
careful attention to identifying and responding to any other vulnerable
CUs so they do not decline in status. 


Resource management recommendations from response teams will
be guided by precautionary approaches and will be consistent with the first
principle of this policy. Specifically, recommendations will be expected to
provide an acceptable degree of confidence that these priority CUs will
rebuild beyond the lower benchmark within a defined time frame. The
progress made towards achieving biological targets for priority CUs will be
reviewed annually (as described in Strategy 6) and adjustments to plans
made as appropriate. This interim process will be used until overall
responsibilities for the development of long term strategic plans for all CUs
can be assumed by a new planning structure (Action Step 4.2).


(CONTINUED FROM PAGE 25)


Linking CUs, Fisheries,
and Watersheds for 
Planning Purposes 


Although the resulting plan will
be developed for the aggregate in
these cases, the ultimate effect will be
individual plans for each CU within
the aggregate. Planning choices made
at the aggregate level with respect to
habitat, enhancement, and fisheries
management measures will effectively
translate into impacts on and targets
for each of the individual CUs within
the aggregate.However, the plan for
each individual CU will reflect full
consideration of the impacts on all
other CUs within the aggregate.


It is anticipated that between 50
and 60 planning units (defined by
fisheries, geographic location and
watershed) will be needed to cover
all CUs of Pacific salmon. Some
planning units will encompass com-
ponents of CUs and some will
encompass groups of CUs subject to
one or more common risk factors.
The number and scale of these
planning units will facilitate practical
and efficient planning for wild salmon.
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21The concept of planning units for Pacific salmon is described in the side bar "Linking CUs,
Fisheries and Watersheds for Planning Purposes" and is an organizational construct that will be
used to associate a group of CUs (CUs that are subject to common risk factors) with regional
fisheries.







Modern Treaties and 
the Planning Process


The Nisga'a Final Agreement is the
first “modern” treaty entered into in
British Columbia and applies to the
management of salmon originating in
the Nass Area, as defined in the Final
Agreement. The Final Agreement
provides that the Nisga'a Nation has
the right to harvest chinook, chum,
coho, sockeye and pink salmon
originating in the Nass Area.


Under the Nisga'a Final
Agreement, representatives of the
federal government and the Nisga'a
Lisims Government participate on a
Joint Fisheries Management
Committee (JFMC) to facilitate
cooperative planning and conduct of
Nisga'a fisheries and enhancement
initiatives in the Nass Area. Various
responsibilities are assigned to the
JFMC, including providing advice
concerning escapement goals and
making recommendations to the
Minister and Nisga'a Lisims
Government in respect of other
conservation requirements and the
management of fish and aquatic plants.


Planning and implementation of
the Wild Salmon Policy, as it applies to
salmon originating in the Nass Area,
will be in accordance with the Nisga'a
Final Agreement.The JFMC will play a
key role in this work. Similarly, the
Department will act in accordance
with the provisions of the Yukon Final
Agreements when dealing with
salmon conservation pertaining to the
treaty settlement areas.
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Action Step 4.2:  
Design and implement a fully integrated strategic
planning process for salmon conservation.
The Department will consult with First Nations, Provincial and Territorial
governments, communities, and stakeholders to design an effective
integrated planning process that respects people’s interests in Pacific
salmon, land and water uses, watersheds, fisheries, and marine areas. This
policy does not dictate that process. Those affected need to be directly
involved in the process design and implementation. It is however
appropriate to describe what is envisioned. The planning process will
ultimately consist of a new planning structure that will develop the plans
through an organized procedure. 


A New Planning Structure


The new planning structure will be tasked with developing long-term
strategic plans for CUs that will guide fisheries and other activities in
specific geographic areas affecting the CUs. These plans will need to
determine long term biological targets for CUs and for habitat and
ecosystem status and address significant conservation concerns by ensuring
that all CUs will remain above their established lower benchmarks with an
acceptable degree of certainty. The development of these plans will need to
consider risks to wild salmon, as summarized in the status assessment of the
CU, and weigh the biological, social and economic impacts of fishing and
other activities (Principle 3).


Governments must operate in a manner consistent with the terms of
treaties negotiated with First Nations such as the Nisga’a Final Agreement.
Governments also have a legal obligation to consult with First Nations and
depending on the strength of the claim of Aboriginal rights or Aboriginal
title and the seriousness of the potential adverse effect of a decision on the
claimed rights or title, accommodate their interests where Governments
have knowledge of the potential existence of Aboriginal rights or
Aboriginal title and are making decisions that might adversely affect these
rights or title. Bilateral consultations between Governments and First
Nations will be a foundation for the new integrated planning structure.  In
addition, measures taken by Federal, Provincial and Territorial
governments to protect First Nation salmon fisheries will be a starting
point for the development of long term strategic plans for wild salmon. 


The results of these First Nations consultations will then need to be
complemented by broader local and eventually region-wide input. It is
suggested that local planning committees for sub-regions need to be
established that can bring together all local First Nations governments,
harvesters, community interests, local and regional government and other
stakeholders to link with more localized projects important to local areas
(like Watershed-based Fish Sustainability Planning processes) and
assemble, assess and analyze information and seek local consensus. In
addition, the various interests involved in local planning will need to be


➤
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Key Attributes of an Effective Planning Process


An effective planning structure will require that the various interests involved build the mutual 
trust necessary to work together toward their goals. Key attributes of the new structure 
should be:


Inclusiveness
All parties that are affected by a planning outcome should have the opportunity to provide 
input to the articulation of objectives, the identification of management options, and the 
evaluation and selection of management alternatives. All parties should respect the others’ 
opinions and processes, and work towards consensus.


Transparency
Responsibility for final decision-making and linkages between the various parts of the planning 
structure should be clearly described and agreed upon. Information considered in making 
recommendations should be publicly available and communicated in a timely manner. 
Recommendations and decisions should be carefully described and the reasons for them 
clearly explained.


Effectiveness
Individual planning bodies within the planning structure should be small enough to provide for 
focused discussion and dialogue but large enough to represent the full range of interests in the 
matters under discussion. 


Respect for Consultation Processes with First Nations
Governments have a legal obligation to consult with First Nations.  Any new planning process 
will not compromise or undermine existing consultation processes with First Nations. Planning 
processes will be in accordance with any applicable provisions of the Nisga’a Final Agreement, 
the Yukon Final Agreements, and any other treaties entered into between the federal 
government and First Nations.


Respect for Other Existing Processes
The results of other planning processes must also be respected, particularly those that deal 
with legal requirements under SARA and other federal legislation and obligations under 
international treaties.  


Accountability
Participants in the planning process must be accountable to the people they represent by 
defending the advice they have provided and to the process by defending the manner in which 
decisions were made.







brought together region-wide to confirm overall
support and resolve any inconsistencies between
local plans. The number and the geographic scale of
local area planning committees and the relationship
between First Nation consultation processes, local,
and region-wide committees in this planning
structure are key matters to be resolved through
consultation.


There will be two keys to success for a new
planning structure. First, given the central
importance of First Nations salmon fisheries, there
will ideally need to be a high degree of support and
participation by First Nations at all levels of the
planning structure. The role and the terms of
reference for new multi-party committees within
the structure will need to be carefully crafted in
consultation with First Nations and other interests
to meet this need. The Department recognizes that
the provisions for participation of First Nations will
need to respect their individual governance
structures. Second, there will need to be a high
degree of support and involvement of Provincial,
Territorial and local government at both local and
region-wide levels of the structure. Bringing the
constitutional and administrative mandates of these
other levels of government to manage land, water
and waste to the table will dramatically enhance and
improve the chances for success of strategic
planning efforts. This will require strong efforts by
the Department and others to build the necessary
political will and commitment for these other levels
of government to support and participate in the
planning process. 


A Planning Procedure  


The development of strategic plans for CUs should
follow a formal and open procedure that will result
in informed decision-making. 


This policy presents a five-step procedure for
development of the strategic plans that breaks down
decision-making into a logical and manageable
sequence. This procedure is detailed in Appendix 2.
It seeks to engage the various interests in Pacific
salmon throughout the development of the plans –
from the establishment of planning priorities
through to the evaluation and selection of the


preferred management alternative. This will explicitly
encourage the pursuit of creative solutions and help
to focus planning discussions on the relevant issues
and considerations throughout the development of
plans. This is intended to build consensus on the
most appropriate management approach and
facilitate public understanding of final management
decisions.


The Minister of Fisheries and Oceans is
accountable to Parliament for the conservation of
fisheries resources. Accordingly, strategic plans for
salmon conservation and sustainable use will be
subject to final approval by the Minister of Fisheries
and Oceans. The Minister may reject plans or
elements of plans because they do not adequately
conserve wild salmon. Alternatively, in exceptional
circumstances, where recommended management
actions are assessed to be ineffective, or the social
and economic costs will be extreme, the Minister of
Fisheries and Oceans may decide to limit the extent
of active measures undertaken. The new planning
process described above is expected to minimize the
need for such decisions, but this possibility should
be recognized.  The rationale for such decisions will
be clearly explained. In addition, any cumulative
effect of these decisions will be closely monitored.  
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Enhancement and Wild Salmon


Enhancement of Pacific salmon has been largely delivered through the Salmonid Enhancement 
Program (SEP). SEP was launched in 1977 to augment production for harvest through a 
combination of natural and artificial enhancement techniques. The program was also designed 
to involve the public, raise awareness of the salmon resource, and generate jobs and economic 
development in coastal and First Nations communities. Its focus has since broadened to 
encompass rebuilding depleted stocks for conservation purposes with a greater emphasis on 
the integration of harvest and habitat management with stock rebuilding. The program uses a 
rebuilding strategy whereby a portion of the enhanced fish spawn naturally in the waters from 
which they originated in order to rebuild or maintain the population. This means that in river 
systems where there is a hatchery or spawning channel, fish spawning naturally in the river may 
consist of both wild and enhanced salmon. The probability of genetic changes to wild salmon is 
controlled by the use of native populations for broodstock and broodstock collection and 
spawning guidelines. 


Enhancement activities have contributed a significant proportion of the salmon produced 
in British Columbia and the Yukon. The proportion varies by species, geographic area, and year, 
but since the 1980s, 10 to 20 per cent of the BC commercial catch has originated from SEP.  
Moreover, some recreational fisheries are dependent on enhanced salmon, such as mark-
selective fisheries on coho salmon, and various freshwater fisheries. As part of integrated 
strategic plans, enhancement will continue to be used as a means of addressing social and 
biological objectives through the rebuilding of populations with an unacceptable chance of 
extirpation by providing harvest opportunities and fishery benefits.  


SEP has developed many useful tools for producing and restoring Pacific salmon, and it 
enjoys substantial public support. Evaluations undertaken for enhancement also provide 
important data used for the assessment and management of wild salmon. However, 
enhancement, particularly hatcheries, poses some acknowledged risks to wild salmon. Wild 
populations harvested with more productive enhanced populations may be overexploited. 
Hatchery practices may alter genetic diversity. Wild salmon may have to compete with 
enhanced salmon for food and space in the marine and freshwater environments. SEP employs 
practices to minimize these risks including: 


• guidelines to manage spawning and hatchery practices to maintain genetic diversity and
 minimize impacts on resident freshwater juveniles 


• review and licencing of all fish movements under Section 55/56 of the Fishery (General)
  Regulations 


• annual planning processes that link 


– hatchery production with planning of major fisheries targeting enhanced populations


– hatchery assessment with stock assessment planning frameworks to ensure that
 enhanced indicator populations can be effectively used for both the assessment of
 enhancement programs and for wild salmon assessment and management
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Aquaculture


Over the past decade, production from salmon aquaculture has expanded threefold, and the 
value of farmed salmon now exceeds that from commercial salmon fisheries. The industry’s 
development has provided employment and income in coastal communities, where economic 
opportunities are often limited. This expansion has not been without controversy. 


Jurisdiction for the regulation of aquaculture is shared between the Federal and 
Provincial governments. The provision of aquatic land tenures and the licencing of aquaculture 
operations in BC is the responsibility of the Provincial government.  The Department’s role, as 
the lead federal agency for aquaculture, is to manage aquaculture so that it is environmentally 
sustainable, socially responsible, and economically viable. In 2002 the Department released the 
Aquaculture Policy Framework (APF)22 to guide the Department’s actions with respect to 
aquaculture. The first principle of the APF directs the Department to support aquaculture 
development in a manner consistent with its commitments to ecosystem-based and integrated 
management, as set out in Departmental legislation, regulations and policies. This principle 
reflects the Department’s mandate for the conservation of marine resources. 


 It is recognized that aquaculture operations, as with other human activities, pose risks to 
the natural environment. These potenial impacts to wild salmon include: the chance of disease 
and parasite transfer, competition and genetic effects of escapes, and physical disturbances in 
near-shore environments. Risks are addressed through mitigation measures such as Fish Health 
Management Plans, improved cage structures and proper farm siting.


All fish farm sites must undergo a review for potential habitat effects under Section 35 of 
the Fisheries Act. The review includes evaluation of information on the size of the farm 
combined with specific features of the site such as benthic habitat and water currents and is 
intended to minimize the effects on important habitat such as eelgrass beds. Subsequent 
monitoring is carried out in conjunction with Provincial agencies.


The vast majority of marine fish farm sites also require, through either a Fisheries Act 
authorization or Navigable Waters Act permit, a screening for a broad range of environmental 
effects under the Canadian Environmental Assessment Act (CEAA). The CEAA screening examines 
the potential environmental effects of the project, judges the effectiveness of mitigation 
measures and assesses any residual impacts on the environment. A screening for a fish farm site 
encompasses all the potential effects on the natural environment, including the impacts of 
disease and parasite transfers, escapes, waste discharges and impacts to wildlife. Impacts which 
are judged to be significant must be addressed through mitigation measures, set out in required 
management plans and through adherence to Provincial regulations for fish health, escape 
prevention, sea lice monitoring and waste discharge. The CEAA screening also considers the 
cumulative effects of other projects in the same area and only those projects that are unlikely 
to cause significant adverse environmental effects (post mitigation) are allowed to proceed.  


The goal, principles, and objectives of the Wild Salmon Policy will guide the regulatory 
actions of the Department. Aquaculture operations will be regulated in a manner consistent 
with other human activities that may adversely affect salmon or their habitat and DFO will 
continue to invest in research to improve our understanding and management of this industry.


22DFO (2002a), Aquaculture Policy Framework. 







STRATEGY 5 
ANNUAL PROGRAM DELIVERY


A strategic plan gives a longer-term context for annual operational and
business planning cycles. The strategic plan described in Strategy 4 will establish
overall objectives and the various approaches that will be followed to achieve
them. It will be left to annual operating plans to detail the specific short-term
actions that actually implement the long-term strategy. Annual plans will
identify the particular activities to be undertaken, the short-term operational
targets for these activities, and the linkages to longer-term goals and objectives.


Action Step 5.1. 
Assess the status of Conservation Units and populations
Under this policy, DFO will assume a leadership role in partnerships to


develop monitoring programs and assessments of wild salmon. Assessment
will include field activities, which will build on existing programs as much
as possible, and detailed stock assessments, which will identify the reasons
for changes in status. Annual priorities for detailed assessments will be
determined through PSARC, and documents prepared by Departmental
staff and technical experts in other organizations involved with a CU,
particularly the First Nations. The assessment of CUs will be staged over
time, cost-effectively using a range of approaches. CU status will influence
the frequency and detailed assessments but monitoring of abundance and
distribution of salmon in CUs must be an annual commitment to protect
the information basis for all decisions. 


Stock assessment work plans describing the assessment plan for each
CU and related activities (e.g., research or habitat activities) will be updated
annually for each region (e.g., North Coast, Yukon). They will be reported
as part of a database that describes for each region major risk factors and
changes to these factors, assessment strategies within the region, resource
management objectives, enhancement activities, and benchmarks. DFO
will also commit to providing an open database of information on catch
and spawning escapement, with links to the habitat integrated data system,
so that threats or impacts can be identified and monitored.


Action Step 5.2. 
Plan and conduct annual fisheries
The specific annual fisheries management measures required by the
management strategies selected under Strategy 4 will be identified and
documented in annual Integrated Fishery Management Plans. These plans
will include arrangements for food, social and ceremonial and treaty
fisheries by First Nations and selective harvesting and other regulatory
measures that will be put in place, such as bag and possession limits and
anticipated open and close times. 


Another key element of annual fisheries planning will be the
development of explicit agreed-upon rules for in-season decision-making.
The uncertainties and variations in fish availability associated with natural


WSP Implications:
Science, Including 
Stock Assessment


• Scientific programs will be
refocused to complement changes
to fisheries management, the
immediate need being identification
and documentation of
Conservation Units and
benchmarks for each Pacific salmon
species.


• Stock assessment programs will
build on existing monitoring
programs to assess wild salmon at
appropriate geographic scales.


• Refocused programs will emphasize
assessing the status of CUs,
understanding changes to
productivity and distribution, and
developing risk assessment and
management tools to guide
decision-making.


• DFO scientists will work with
habitat and fishery managers to
develop approaches to integrate
ecosystem considerations into
assessment and management.


• Co-management will be promoted
with First Nations, and more
partnerships will be necessary with
public and private groups to collect
required data, given the expanded
monitoring needs and constraints
on available funding.
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WSP Implications:
Harvest Management


• Harvest management will focus on
the conservation of CUs.


• The practical implications of this
change for harvest management
will depend greatly on the extent
to which the CUs identified under
this policy differ from the salmon
runs currently targeted by the
different fisheries.This, in turn,will
vary among salmon species.


• There will likely be relatively few
impacts on the management of
chum and pink salmon, as these
fisheries currently target smaller
population components than may
be identified as CUs.


• More substantial impacts can be
expected for the management of
coho and chinook salmon, as the
number of CUs will likely increase
marginally from present
management aggregates.


• Impacts on sockeye management
will be significant, since these
fisheries target runs that often
encompass numerous CUs.


• The WSP will not preclude fisheries
operating on population aggregates
that include numerous CUs,but
increased attention to all of the
units within the aggregate will likely
require significant changes to
current management practices.


Wild Salmon Policy 33


survival and the imprecision of in-season management cannot be
eliminated, but they can be better accounted for.  Management plans will
incorporate estimates of uncertainty and provide an adequate degree of
confidence that management objectives will be met. The management
responses to be taken in different circumstances will be more transparently
identified and documented in advance of the fishing season. Important
input on these decision rules will be sought from First Nations and the
Integrated Salmon Harvest Planning Committee. 


Action Step 5.3. 
Plan and implement annual habitat management activities
Habitat program work will shift from being largely reactive, to being
planned and strategically directed in order to protect habitat and to
implement management measures that meet the long term objectives
specified by Strategic Plans (Strategy 4).  


Strategy two will identify habitats that underpin achievement of
overall objectives for Conservation Units. These will include habitats that
are intact and require protection or habitats that are degraded and require
restoration or rehabilitation. Annual workplans will specify priorities for
habitat rehabilitation or restoration work that will be undertaken by DFO
or by DFO in partnership with others, and investigative work that may be
undertaken to fill knowledge gaps. Plans will also recognize the need for
protection of the key habitats identified in Strategy 2 using tools appropriate
to the circumstances. Planning for restoration and habitat improvement will
incorporate projects conducted by First Nations, volunteers and
stakeholders and make use of more accessible data from a variety of sources.  


On an annual basis, a report on regulatory functions related to key
habitats and restoration and rehabilitation works will be prepared.  Habitat
assessment and monitoring will feed back into the Habitat Management
Program to evaluate measures for habitat protection and compliance, and
to guide future program improvements. This new strategic approach to
program delivery should ensure that fish habitat protection objectives are
better integrated with fish management objectives at the CU level, leading
to improved habitat protection.


Action Step 5.4. 
Plan and implement annual enhancement activities
The long-term objectives for enhancement projects will be set as part of a
planning or recovery process for a Conservation Unit. Enhancement
programs will last more than a year, but annual production targets and
strategies will be documented in IFMP’s and will be consistent with
objectives for CUs. Adult salmon production will be assessed for adherence
to the rebuilding schedule and enhancement guidelines and practices.
Priority projects will target CUs in the Red or Amber zone, where
enhancement has been identified as a contributor to rebuilding. Secondary
priority will be given to CUs where enhancement has been identified in
planning processes as a means to maintain or develop fisheries.  
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STRATEGY 6
PERFORMANCE REVIEW


A performance review determines what is and is not working to encourage
continuous improvement over time. Performance review under the Wild
Salmon Policy will borrow heavily from procedures that are being adopted
more generally in fisheries management planning throughout Canada.
These procedures involve two levels of evaluation that can provide
comprehensive guidance on changes required over time. Action Step 6.1
provides annual feedback on the implementation of measures taken as part
of annual plans specified for fisheries, habitat, enhancement and
assessment. Further, it evaluates whether adequate progress is being made
to achieve the objectives defined in the strategic plan for the CU.  Action
Step 6.2 provides for periodic reviews of the overall success of the WSP in
meeting its goal and objectives.  


Action Step 6.1 
Conduct post-season review of annual workplans
The Department in consultation with First Nations and others will
conduct annual post-season reviews of work plan implementation for stock
assessment, fishing, habitat, and enhancement that will provide the
following:


• Evaluation of annual plan implementation. For example, if an
annual fishing plan calls for a substantial reduction in fishing time,
or an annual enhancement work plan calls for certain fry release levels
in a given year, it is important to know whether these events took place.


• Evaluation of annual operational targets. For example, the
operational targets may be exploitation rates in certain fisheries
and lineal metres of habitat rehabilitation, both intended to
increase the number of spawners. An evaluation will consider
whether annual operational targets were achieved and whether
they were effective in meeting the intent of the Strategic Plan. 


• Recommendations for adjustments for the next season. 


Action Step 6.2.  
Conduct regular reviews of the success of the WSP
An independent review of the success of the WSP in achieving its broad
goals and objectives will be conducted within 5 years of its adoption. On
the basis of the review, the implementation of the policy will be revised to
address  shortcomings that may be reducing its effectiveness. 
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WSP Implications:
Habitat Management


• The Habitat Management Program
will change to better link
watershed protection and
stewardship initiatives with fish
production objectives by integrating
habitat monitoring, assessment, and
program planning at the CU scale.


• Habitat condition will be assessed
through the development of
indicators and benchmarks, and
monitoring will be conducted to
identify changes in habitat status
over time and assess the
effectiveness of regulatory
interventions.


• An integrated data system for the
collection and dissemination of
information on fish habitat status
will be supported through
improved access between existing
systems.


• These new approaches will
complement existing efforts to
modernize the national Habitat
Management Program, aimed at
moving from a focus on single
regulatory strategy to a more
balanced approach with greater
emphasis on program planning,
stewardship, and monitoring the
success of habitat management in
sustaining fish production.


• If specific Conservation Units of
wild salmon are threatened by
development proposals or other
human activities, corrective actions
will be taken under Section 35 (fish
habitat) of the Fisheries Act, or
longer-term solutions will be
pursued as part of integrated
planning processes.







WSP Implications:
Species at Risk


• The WSP will facilitate taking
management actions in advance of
biological listing under COSEWIC
and legal listing under the Species at
Risk Act.


• This will directly contribute to
meeting DFO’s legal obligations
under SARA,by helping to prevent
aquatic species from being
extirpated or becoming extinct.


• Proactive responses in advance of
listing will help to manage and
reduce any adverse social and
economic impacts that might arise
from conservation actions required
under a SARA listing.
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The adoption of a wild salmon policy is an important, long-awaited
objective, but not an end in itself. Once it is adopted, attention must shift
to implementation. The WSP requires acceptance of new ways of doing
business and introduces a number of new program obligations. To ensure
its commitments are met, an implementation plan will be prepared after
the policy’s finalization. This plan will stipulate what tasks are required,
how they will be performed, and when they will be completed. On
completion, the plan will constitute the Department’s commitment to
meeting its responsibilities for salmon conservation.


The six strategies proposed in the WSP represent a set of mutually
dependent activities that must work together for the policy’s goal and
objectives to be achieved. Since the individual strategies are not
autonomous, successful implementation of each one of them is necessary
to ensure the overall success of salmon resource management.


This new approach to salmon conservation is complex, and the pace
and effectiveness of implementation will be influenced by two key factors.
First, implementation must be accomplished within DFO’s existing
resource capability and will be phased in over time. Second, it will depend
on the effectiveness of our sharing of responsibilities with First Nations
Governments, volunteers, stakeholders and other Governments.  


Full implementation will not be achieved overnight. Establishing the
management and consultation process, and allowing it to mature, will take
time. The completion of scientific work to define Conservation Units,


I M P L E M E N TAT I O N
“Making  i t  a l l  Work”







WSP Implications:
Aquaculture


• Aquaculture operations will be
regulated in a manner consistent
with other human activities that
may adversely affect salmon or
their habitat.


• If specific Conservation Units of
wild salmon are threatened by
aquaculture operations, corrective
actions will be taken under the
Fisheries Act, or longer-term
solutions will be pursued as part of
an integrated planning process.


WSP Implications:
Salmonid Enhancement
Program


• The enhancement program will
continue to evolve towards greater
emphasis on community
stewardship, habitat restoration, and
rebuilding of priority CUs.


• Enhancement may be used to
provide harvest opportunities and
fishery benefits as part of an
integrated strategic plan.


• The risks of hatchery production
to wild salmon will be assessed
through the development of a
biological risk assessment
framework.
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establish benchmarks, and design new assessment systems will depend on
the availability of data and scientific capacity. In addition, the policy
introduces new challenges for the conduct of ongoing programs, and
ultimate success depends on effective delivery of the Department’s research,
enforcement, and Aboriginal programs. All of these activities, ongoing and
new, must be accomplished within the envelope of available funding.
Accordingly, it must be emphasized that complete implementation will not
be achieved instantaneously, but will be phased in gradually.


There is a second requirement for successful policy implementation.
The Department must adopt better partnerships with First Nations
Governments, volunteers, stakeholders and other levels of Government
and share responsibility and accountability for program delivery. It is clear
that DFO cannot and should not attempt to do it all. No matter how
strong our commitment to implementing the WSP, success will demand
better collaboration with all of the groups and individuals having an
interest in wild Pacific salmon. All have important roles to play in achieving
sustainable management of wild salmon and their habitat. These groups
monitor and report catches, protect and restore habitat, and carry out
biological assessment work. Too often, this work is not integrated
effectively with Departmental activities, which can diminish its value or
simply result in wasted effort and funds. More collaboration is required to
develop data standards, agree on methodologies, and share responsibility if
we are to get the full benefit from the financial and human resources that
are collectively dedicated to salmon stewardship. Improved cooperation
with partners will be an important ingredient for future success. The more
transparent process for decision-making underlying this policy will ensure
that we are better equipped to achieve this important outcome.  
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The Wild Salmon Policy will transform our approach to managing Pacific
salmon, their habitat, and dependent ecosystems. It is intended to foster a
more robust resource that supports sustainable fisheries and recognizes the
intrinsic value of salmon to society and to ecosystem functioning. Key
elements of the policy recognize that:


1. Protection of the genetic and geographic diversity of salmon is a
prerequisite to their future evolutionary adaptation and long-term
well-being.


2. Habitat requires effective protection and rehabilitation if salmon
are to prosper.


3. Ecosystem integrity needs to be considered in management
decision-making to foster the conservation of salmon in an
increasingly uncertain future.


4. Management must be based on good scientific information and
consider biological, social, and economic consequences.


5. Decisions have to be made using open and accountable public
processes so that they reflect society’s values.


The goal, objectives, principles, and strategies that underpin the
WSP represent a new way of doing business. Moving ahead will require a
redirection of the Department’s energy and resources, along with a
commitment to embrace and advance new practices. Success will also
require the cooperation of all who have an interest in the conservation of
Pacific salmon. We are confident that making these changes is a wise
investment that will yield a brighter future for salmon and the Canadians
who enjoy them.


C O N C LU S I O N
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GLOSSARY 


Aboriginal Traditional Knowledge (ATK). Includes, but is not limited to, the knowledge Aboriginal peoples have
accumulated about wildlife species and their environment. Much of this knowledge has accumulated over many
generations.


Aquaculture. The farming of aquatic organisms in the marine environment or freshwater. 


Biodiversity or biological diversity. The full range of variety and variability within and among living organisms and
the ecological complexes in which they occur; and encompasses diversity at the ecosystem, community, species,
and genetic levels and the interaction of these components.


Broodstock. Mature salmon from which milt and roe are extracted to produce the next generation of cultivated fish.


Conservation. The protection, maintenance, and rehabilitation of genetic diversity, species, and ecosystems to
sustain biodiversity and the continuance of evolutionary and natural production processes.23


Conservation Unit (CU). A group of wild salmon sufficiently isolated from other groups that, if extirpated, is very
unlikely to recolonize naturally within an acceptable timeframe.


Deme. A group of salmon at a persistent spawning site or within a stream comprised of individuals that are likely
to breed with each other (i.e., well mixed). A single population may include more than one deme.


Ecosystem. A community of organisms and their physical environment interacting as an ecological unit.


Enhancement. The application of biological and technical knowledge and capabilities to increase the productivity
of fish stocks. It may be achieved by altering habitat attributes (e.g., habitat restoration) or by using fish culture
techniques (e.g., hatcheries, spawning channels). In the context of this policy, only salmon originating from
hatcheries and managed spawning channels will be considered enhanced. 


Escapement. The number of mature salmon that pass through (or escape) fisheries and return to fresh water to
spawn.


Extirpation. The local extinction of a species. 


Fish habitat. Spawning grounds and nursery, rearing, food supply, and migration areas on which fish depend
directly or indirectly to carry out their life processes.


Fry. Salmon that have emerged from gravel, completed yolk absorption, remained in freshwater streams, and are
less than a few months old.


Genetic diversity. The variation at the level of individual genes, and provides a mechanism for populations to
adapt to their ever-changing environment. It refers to the differences in genetic make-up between distinct species
and to genetic variations within a single species.


23For further details see Shuter et al. (1997), “Reply: Toward a definition of conservation principles for fisheries management;” Grumbine (1994), “What is
ecosystem management?;” Mangel et al. (1996), “Conservation of wild living resources;” and Olver et al. (1995), “Toward a definition of conservation
principles for fisheries management.”
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Geographic diversity. Spatial variability observed within a species. This variation may have a genetic basis and/or
may reflect habitat and developmental differences expressed by the species.


Habitat restoration. The treatment or cleanup of fish habitat that has been altered, disrupted, or degraded for the
purpose of increasing its capability to sustain fish production.


Indicator system (IS). Comprised of fish from one or more persistent spawning locations or populations (perhaps
enhanced) that are assumed to be representative of some aspect of a Conservation Unit. An IS may be an index
site or stream selected to detect annual changes in abundance and/or survival, or an extensive site or stream
selected to monitor species distribution and general habitat status. The status of the surrounding CU is inferred,
in part, by comparing measures of abundance gathered by monitoring the IS to benchmarks.


Integrated resource management (IRM). Can be defined as a way of using and managing the environment and
natural resources to achieve sustainable development. Using an IRM approach means that environmental, social,
and economic issues are considered, while finding ways for all uses to exist together with less conflict. 


Managed spawning channels. Spawning channels where the entry of spawners and spawning density is controlled.  


Maximum sustainable yield (MSY). The largest catch (yield) that can be taken on average from a population under
existing environmental conditions. Catch will vary annually due to variation  in a populations survival rate.


Pacific salmon. Salmon of the Pacific Ocean regions, of which there are currently eleven species recognized in the
Genus Oncorhynchus. The five species addressed in this policy are sockeye (Oncorhynchus nerka), pink (O. gorbuscha),
chum (O. keta), coho (O. kisutch) and chinook (O. tshawytscha). Also in BC are steelhead (O. mykiss) and
cutthroat trout (O. clarki). The remaining species include the masu (Asian distribution, O. masou), Mexican
golden trout (O. chrysogaster), apache trout (O. apache), and gila trout (O. gilae). These latter three species have
limited distributions in the western U.S. and northern Mexico.


Population. A group of interbreeding organisms that is relatively isolated (i.e. demographically uncoupled) from
other such groups and is likely adapted to the local habitat.


Precautionary approach. When used in an advisory context in support of decision-making by the Government of
Canada, this term conveys the sense that the advice is provided in situations of high scientific uncertainty. It is
intended to promote actions that would result in a low probability of harm that is serious or difficult to reverse.


Productive capacity. The maximum natural capability of habitats to produce healthy fish, safe for human
consumption, or to support or produce aquatic organisms on which fish depend.


Resource management. Departmental actions, policies and programs affecting wild Pacific salmon directly or
indirectly through their habitats and ecosystems.


Riparian zone and functions. The area of vegetation near streams is known as the riparian zone. Riparian function
includes the interaction of hydrologic, geomorphic, and biotic processes within the riparian environment that
determine the character of the riparian zone and the influences exerted on the adjacent aquatic and terrestrial
environments (e.g., temperature controls, shading, large woody debris).


Salmonid. A group of fish that includes salmon, trout, and char, belonging to the taxonomic Family Salmonidae.
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Selective harvesting. A conservation-based management approach that allows for the harvest of surplus target
species or Conservation Units while aiming to minimize or avoid the harvest of species or stocks of conservation
concern, or to release bycatch unharmed.


Smolt. A juvenile salmon that has completed rearing in freshwater and migrates into the marine environment.
A smolt becomes physiologically capable of balancing salt and water in the estuary and ocean waters. Smolts vary
in size and age depending on the species of salmon.


Species. The fundamental category of taxonomic classification consisting of organisms grouped by virtue of their
common attributes and capable of interbreeding. A taxonomic species is equivalent to the term “species” but the
phrase may be used to indicate the collective species throughout its distribution.


Stewardship. Acting responsibly to conserve fish and their habitat for present and future generations.


Stock assessment. The use of various statistical and mathematical calculations to make quantitative predictions
about the reactions of fish populations to alternative management choices.


Straying. The migration of a mature salmon into a stream other than that in which it was born (i.e., its “home”
stream). Straying is not equivalent to gene flow (the exchange of genetic material) unless the straying fish
successfully reproduces in the receiving stream.


Sustainable Development. Development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.24 


Sustainable Use and Benefit. The use of resources in a way and at a rate that does not lead to their long-term
decline, thereby maintaining the potential for future generations to meet their needs and aspirations. Sustainable
use refers to consumptive uses of biological resources.25 Sustainable benefits, on the other hand, derive from a
broader range of consumptive and non-consumptive resource uses. 


Watershed-based Fish Sustainability Planning (WFSP). A new approach to the management of fish stocks and fish
habitat in British Columbia. Its overall goal is to ensure effective long-term conservation of fish and fish habitat –
including spawning grounds and nursery, rearing, food supply, and migration areas on which fish depend directly
or indirectly. WFSP is based on a standard planning sequence that can be applied to regions and watersheds
across the province.26 


Wild salmon. Salmon are considered “wild” if they have spent their entire life cycle in the wild and originate from
parents that were also produced by natural spawning and continuously lived in the wild. 


24Brundtland (1987), Our Common Future: The World Commission on Environment and Development.


25Environment Canada (1995), Canadian Biodiversity Strategy: Canada’s Response to the Convention on Biological Diversity.


26See www-heb.pac.dfo-mpo.gc.ca/publications/pdf/sustainability_planning_e.pdf .
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APPENDIX 1:  LEGAL AND POLICY BACKGROUND


DFO exercises the following mandate with respect to fisheries and other responsibilities:


“Fisheries and Oceans Canada is responsible for policies and programs in support of Canada's economic, ecological
and scientific interests in oceans and inland waters; for the conservation and sustainable utilization of Canada's fisheries
resources in marine and inland waters; for leading and facilitating federal policies and program on oceans; and for safe
effective and environmentally sound marine services responsive to the needs of Canadians in a global economy.” 27


This appendix outlines some of the key legislation, national and international agreements, and programs and
policies with particular implications for the conservation and management of Pacific salmon.


Legislation


The Fisheries Act is the primary legislative basis for fisheries management in Canada. It authorizes the Minister
of Fisheries and Oceans to make decisions about the conservation of fisheries resources and habitat, to establish
and enforce standards for conservation, and to determine access to and allocation of the resource. Sections 35
(prohibiting the harmful alternation, disruption, and destruction, or HADD, of fish habitat) and 36 (prohibiting
the deposit of deleterious substances into waters frequented by fish) confer strong powers to protect fish habitat.
The Fisheries Development Act of 1985 further authorizes the Minister to undertake projects and develop
partnerships to improve or develop commercial fisheries.


The Canadian Environmental Assessment Act (CEAA) came into force in 1995 and was updated
through amendments in November 2003. Federal agencies must conduct environmental assessments of
development proposals requiring decisions under federal legislation (e.g., decisions under section 35 of the
Fisheries Act or prior to issuing permits under the Navigable Waters Protection Act or the National Energy Board
Act). The CEAA process requires the advice of relevant federal agencies to assess significant environmental effects
in the planning of a project. Smaller and routine projects typically undergo a “screening” assessment, while larger
and environmentally sensitive projects undergo a more intensive "comprehensive study".


In 1997, the Ocean’s Act extended the Department’s role in managing the use of marine resources and
habitats. It called for the development of a national oceans management strategy guided by the principles of
sustainable development, integrated management and an ecosystem perspective. Integrated management is a
collaborative approach to decision-making that aims to balance the various interests in the marine and coastal
environment, while incorporating conservation requirements. Ecosystem-based fisheries management considers the
interactions between species and their environment, as well as the impact of fishing on the ecosystem. Canada’s
Oceans Strategy 28 released in 2002 defines an oceans-centred planning framework that combines these principles. 


The Species at Risk Act (SARA) was proclaimed in June 2003, fulfilling a key national commitment under
the United Nations Convention on Biological Diversity (see below). As one of two federal departments charged
with SARA’s implementation, DFO is responsible for protecting aquatic species at risk and their habitat. This
responsibility includes the legal requirements to implement automatic prohibitions, develop recovery and action
plans, plan and implement critical habitat protection, and conduct consultations within specified timelines.


Guidance from the Courts Regarding Aboriginal Fishing Issues


DFO seeks to manage fisheries, including Aboriginal fisheries, in a manner consistent with R. v. Sparrow and
subsequent decisions of the courts.    


27DFO (2001a), Building Awareness and Capacity: An Action Plan for Continued Sustainable Development 2001–2003.


28DFO (2002b), Canada’s Oceans Strategy: Our Oceans, Our Future. 
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As the Supreme Court of Canada stated in its 1996 decision in R. v. Van der Peet, an Aboriginal right is a
practice, custom or tradition that was integral to the distinctive culture of an Aboriginal group at the time of contact
between that group and Europeans.  Accordingly, Aboriginal rights, by their very nature, have existed for a very long
time. Rights under “historic treaties”, such as the Douglas Treaties, have also existed for a very long time in Canada.
The only "modern treaty" in BC is the Nisga’a Final Agreement that applies to part of the northwestern part of BC.
Other modern treaties are under negotiation in the British Columbia Treaty Commission process. 


Although Aboriginal and treaty rights have existed in Canada for a very long time, those rights were not
protected by the Constitution of Canada until 1982.  In that year, section 35 was added to the Constitution.
Section 35 states that existing Aboriginal and treaty rights are “recognized and affirmed”.  


Starting with its 1990 decision in R. v. Sparrow, the Supreme Court of Canada has described a framework for
the analysis of Aboriginal and treaty rights issues. The first step in the analysis is to determine whether an Aboriginal
or treaty right can be established. If a right is established, the next step is to determine whether it has been infringed.
If the right has been infringed, the court will consider whether the infringement can be justified.  Courts continue to
emphasize that analysis of Aboriginal and treaty rights issues must be done on a case by case basis.


With respect to the establishment of Aboriginal rights, the most important decision to date is the 1996
decision of the Supreme Court of Canada in R. v. Van der Peet. The Court held in that decision that an Aboriginal
right is a practice, custom or tradition that was integral to the distinctive culture of an Aboriginal group claiming
the right at the time of contact between that group and Europeans. In its 1997 decision in Delgamuukw v. BC,
the Supreme Court of Canada clarified that Aboriginal title, i.e., a right of exclusive use and occupation, is a type
of Aboriginal right and set out the test for establishing Aboriginal title.      


In its decision in R. v. Sparrow, the Supreme Court of Canada held that the following factors should be
considered in assessing whether or not a limitation (such as an action or decision) infringes an Aboriginal or
treaty right:


• Does the limitation impose “undue hardship”?
• Is the limitation unreasonable?
• Does the limitation deny the holder of the right the “preferred means” of exercising the right?


If an Aboriginal group establishes a right, and that it has been infringed, the onus shifts to the Crown to
justify the infringement. In R. v. Sparrow, the Supreme Court of Canada stated that “federal power must be
reconciled with federal duty and the best way to achieve that reconciliation is to demand the justification of any
government regulation that infringes upon or denies aboriginal rights”.  


With respect to justifying infringements of rights to fish for food, social and ceremonial purposes, the
Supreme Court of Canada held in R. v. Sparrow that the following factors should be considered:


1. Is there a “valid legislative objective” (e.g., conservation)?
2. Has the honour of the Crown been upheld?


– Priority after conservation?
– Adequate consultation?
– As little infringement as possible?
– Fair compensation (in a “situation of expropriation”)?


In its decision in R. v. Sparrow, the Supreme Court of Canada described a “valid legislative objective” as
follows: “An objective aimed at preserving s. 35(1) rights by conserving and managing a natural resource, for
example, would be valid. Also valid would be objectives purporting to prevent the exercise of s. 35(1) rights that
would cause harm to the general populace or to aboriginal peoples themselves, or other objectives found to be
compelling and substantial.” In its 1996 decision in R. v. Nikal, the Court acknowledged that “conservation” can
include measures to reasonably increase fish stocks.


In its 1995 decisions in R. v. Jack, John and John, R. v. Sampson and Elliot, and R. v. Little (sometimes referred
to as the “interception cases”), the BC Court of Appeal considered situations in which fish were harvested in mixed
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stock interception fisheries while Aboriginal fisheries in terminal areas were limited.  In its decision in R. v. Sampson
and Elliot, the Court provided the following guidance: “We do not suggest that the DFO should prohibit all
commercial and recreational fishing in the area of the interception fishery in Johnstone Strait. However, it is the
responsibility of the DFO to implement a system which will conform to the priorities set forth in Sparrow.”


In all of the decisions in which the issue of priority has been considered, courts have carefully assessed the
often complex facts relating to the how the Aboriginal, commercial and recreational fisheries were managed in
the circumstances. It is clear that consideration of the issue of priority will always involve a detailed “case by case”
analysis of the relevant facts.  


With respect to consultation issues, significant guidance was provided by the Supreme Court of Canada in
late 2004 in its decision in Haida v. BC.  In that decision, the Court ruled that the Crown has a legal duty to consult
with First Nations and, depending on the strength of the claim of Aboriginal rights or Aboriginal title and the
seriousness of the potential adverse effect of a decision on the claimed rights or title, accommodate their interests
when the Crown has knowledge of the potential existence of an Aboriginal right or Aboriginal title and is making
decisions that might adversely affect the right or title. The Court held that scope of the duty will vary depending
on the circumstances, including the strength of a First Nation’s claim respecting the Aboriginal right or Aboriginal
title and the potential impact of the government’s decision on the claimed right or title. It is significant that, in its
decision in Haida v. BC, the Supreme Court of Canada held that the Crown’s legal duty to consult with an
Aboriginal group can arise even before the group establishes any Aboriginal rights or Aboriginal title. 


Agreements


In 1985, Canada and the United States signed the Pacific Salmon Treaty requiring the conduct of fisheries so
as to provide for optimum production and equitable exploitation of salmon stocks. Under the Treaty, each party
is to receive benefits equivalent to the production of salmon originating in its waters, and each is to avoid undue
disruption to the other’s fisheries. Bilateral agreements must be periodically developed to implement the Treaty’s
principles for long-term conservation and harvest sharing. In addition, the Pacific Salmon Commission was
established to advise both countries on the implementation of Treaty provisions.  


Canada was the first industrialized nation to ratify the UN Convention on Biological Diversity signed
by more than 150 countries at the 1992 Earth Summit in Rio de Janeiro. The Convention has three main goals:
(1) the conservation of biodiversity; (2) sustainable use of the components of biodiversity; and (3) fair and
equitable sharing of the benefits arising from the commercial and other use of genetic resources. In terms of
defining at what level biodiversity should be conserved, it advocates the conservation of genes, species and
ecosystems, without providing guidance on which one should receive priority.   


In 1996, the federal, Provincial and Territorial governments signed the Accord for the Protection of
Species at Risk in Canada. Under this agreement, the Canadian Endangered Species Conservation Council was
created to determine responses to assessments made by the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC), the independent body of scientists responsible for designating the status of species.


After years of dispute over the conservation and harvest provisions of the Pacific Salmon Treaty, Canada
and the US signed the Pacific Salmon Agreement in 1999. This agreement established abundance-based fishing
regimes for the salmon fisheries under its jurisdiction. Two bilaterally managed regional funds were created to
promote cooperation, improve fisheries management, and assist salmon and habitat enhancement efforts. The
Agreement also included a commitment by the two countries to improve how scientific information is obtained,
shared and applied to salmon management decisions.


The North Pacific Anadromous Fish Commission (NPAFC) was established by the Convention for
the Conservation of Anadromous Stocks in the North Pacific Ocean (the Convention) which became
effective in 1993. The NPAFC includes Canada, Japan, the Republic of Korea, Russia, and the U.S., the primary
states of origin for salmon stocks in the North Pacific. The Convention prohibits directed fishing for salmonids
on the high seas of the North Pacific and includes provisions to minimize the number of salmonids taken in


➤
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other fisheries. The NPAFC promotes the conservation of salmonids in the North Pacific and its adjacent seas
and serves as a venue for cooperation in and coordination of enforcement activities and scientific research.  


On May 29, 1993, Yukon First Nations, Canada and Yukon signed the “Umbrella Final Agreement”
under which treaties with individual Yukon First Nations would be negotiated. Since then, a number of such
treaties (the “Yukon Final Agreements”) have been entered into between individual Yukon First Nations, Canada
and Yukon. Some of the provisions of those treaties apply to the management of wild Pacific salmon.


The Nisga’a Final Agreement, the first “modern” treaty in British Columbia, took effect on May 11, 2000
after ratification of the Final Agreement by the Nisga’a Nation and the enactment of federal and Provincial
settlement legislation. The Nisga’a Final Agreement applies to the management of salmon originating in the Nass
Area, as defined in the Final Agreement. Other “modern” treaties are being negotiated between First Nations,
Canada and British Columbia in the British Columbia Treaty Commission process.  


Policies and Programs


In 1986, DFO introduced the Policy for the Management of Fish Habitat 29 to provide guidance to
Departmental staff, developers and the public on habitat conservation, restoration and development. The policy’s
overall objective is a net gain in the productive capacity of fish habitat, using the guiding principle of “no net
loss” to ensure that habitat is conserved.


The Aboriginal Fisheries Strategy (AFS) was launched in 1992 in response to the Supreme Court of
Canada’s Sparrow decision on the Aboriginal food fishery.30 The AFS program is applicable where DFO manages
the fishery and where land claims settlements have not already put a fisheries management regime in place. It seeks
to provide for the effective management and regulation of fishing by Aboriginal communities through negotiation
of mutually acceptable and time-limited agreements between the Department and Aboriginal groups.


In 1998, A New Direction for Canada’s Pacific Salmon Fisheries 31 established conservation as the
primary objective for managing the wild salmon resource. The new policy set out 12 broad principles in the areas
of conservation, sustainable use and improved decision-making. It stated that conservation should take
precedence over other uses and that a precautionary approach to fisheries management should be adopted.


New Directions called for more detailed policies to put its principles into operation. An Allocation Policy
for Pacific Salmon 32 confirmed the precedence of conservation and described a balanced allocation among the
commercial, recreational and aboriginal fisheries once conservation requirements have been met. A Policy for
Selective Fishing in Canada’s Pacific Fisheries 33 outlined principles and an implementation framework for
selective harvest practices, as part of a long-term conservation and sustainable use strategy. For improved
decision-making, there is work underway to create stakeholder committees that will help develop salmon harvest
plans, as well as a formal public policy advisory process.


The Aboriginal Aquatic Resource and Oceans Management Program (AAROM) announced in
October 2003 will help Aboriginal groups acquire expertise to participate more effectively in processes for aquatic
resources and oceans management.34 A major objective of AAROM is to provide these groups with the capacity
to contribute to technical and advisory committees in areas of DFO responsibility, including fisheries and habitat
management and oceans planning and management.  


29DFO (1986), Policy for the Management of Fish Habitat.
30See www.dfo-mpo.gc.ca/communic/fish_man/afs_e.htm .
31DFO (1998), A New Direction for Canada’s Pacific Salmon Fisheries. 
32DFO (1999), An Allocation Policy for Pacific Salmon. 
33DFO (2001b), A Policy for Selective Fishing in Canada’s Pacific Fisheries. 
34See www.dfo-mpo.gc.ca/media/backgrou/2003/hq-ac99a_e.htm .
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APPENDIX 2.   A STRUCTURED FIVE-STEP PLANNING PROCEDURE   


Developing integrated strategic plans for individual CUs and groups of CUs will need extensive detailed
information on the status of wild salmon, their habitat and ecosystem to be brought together and collated with
information on fisheries and watershed activities. In addition, broad based input on possible management
actions and their potential impacts will need to be received, considered and discussed in an organised way to
arrive at reasoned and informed management decisions.  The range of information that will need to be processed
and the complex and sometimes controversial nature of the issues involved calls for a formal, structured and open
procedure to be used in developing strategic plans.


The five-step planning procedure outlined below is proposed in this policy to assist in strategic planning.
This procedure breaks down decision-making into a logical and manageable sequence that reflects standard
decision-making practices in many private and public agencies.35 In addition, it is designed to enhance
integration and open up current salmon planning processes to greater public involvement. It provides for
improved dialogue among the affected parties and enables them to participate throughout the development of
plans from the establishment of planning priorities to the identification of management alternatives, their
evaluation and the selection of a preferred management alternative.


In the longer term, the application of the planning procedure and the development of integrated salmon
plans will be the primary responsibility of appropriate representative planning bodies within a new integrated
planning structure (Action Step 4.2). In the interim, the Department will bring together First Nations and
various interests from existing planning processes, as needed, to provide focused recommendations for
conservation and re-building conservation units that are in low abundance (Action Step 4.1).


Step 1 
Identify planning priorities


As a starting point for planning, DFO staff will provide an overview report that identifies the CUs exploited by
fisheries within each planning unit and gives summary information on their biological status (Red, Amber or
Green). Key habitat and ecosystem constraints or threats to individual CUs will also be summarised by watershed.
For CUs in the Red zone more detailed reports will also be provided as they become available. These detailed
reports will consider and incorporate ATK, where available, and be subject to peer review through PSARC.


Based on this information and their knowledge of local circumstances, First Nations and other participants
in the planning process will be asked to develop key priorities for the each planning unit. These priorities will be
established consistent with the WSP objectives and principles, and will include the re-building of CUs where
these fall below their established lower benchmarks. However, priorities may also include rebuilding or
enhancing returns of wild salmon where these are below their sustainable production potential, or maintaining
harvest levels in First Nations or other fisheries. 


For every planning unit, Step 1 will provide a list of specific key priorities that are to be addressed in the
development of integrated salmon management plans.  


Step 2
Identify resource management options and alternative management strategies 


At Step 2, several alternative management strategies will be developed in consultation with First Nations and
other participants in the planning process. Specific management options proposed may include fisheries
management measures such as fishing time and area restrictions or habitat restoration activities or watershed


35See for example Schlenker-Goodrich (2003), A Conservationist’s Guide to BLM Planning and Decision-Making: Using FLPMA and NEPA to Protect
Public Lands.
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development constraints or enhancement initiatives. At this stage in the planning process it will be important
that no realistic management option is eliminated from consideration. The specific options identified through
these consultations will be used either singly or in combination to develop two or more alternative strategies for
addressing the management priorities for the planning unit.  


For every planning unit, Step 2 will provide a number of alternative strategies that reflect a realistic range
of different approaches to addressing the management priorities for each planning unit.


Step 3 
Establish biological, social, and economic performance indicators 


At Step 3, input from First Nations and other participants in the planning process will be used to develop an
evaluation framework for comparing the management alternatives developed in Step 2. This will require First
Nations and others to identify explicit, measurable performance indicators applicable to the planning unit, its
component CUs and their underlying local populations. These indicators should be suitable both to rate and
rank the likely performance of each management alternative before making decisions, and to assess performance
over time following decision-making and implementation. The indicators should directly relate to the biological
objectives (safeguard the genetic diversity of wild salmon and maintain the integrity of their habitat and
ecosystem) and the social and economic objectives (manage fisheries for sustainable benefits) of the WSP. To be
useful, the indicators collectively will need to fully reflect the concerns and interests of First Nations and other
participants in the planning process.  


For each planning unit, Step 3 will provide a credible, broadly accepted management assessment
framework that captures and reflects all significant biological, social, and economic considerations.


Step 4 
Assess the likely impacts of management alternatives


At Step 4, the alternative management strategies identified in Step 2 will be evaluated using the performance
indicators developed in Step 3. The evaluation process will be forward-looking and focused on estimating the
“future” impacts (both positive and negative) of each strategy on each of the indicators for the planning unit.
These predictions will need to reflect the uncertainties and risks associated with each management alternative.


Under the Wild Salmon Policy, DFO will play a lead role in providing or obtaining these predictions from
appropriate technical experts. For some planning units, computer simulation models may be available to assist,
but in other cases it will be necessary to rely on expert opinion. To facilitate comparison between management
alternatives the likely "net effect" of each management alternative relative to a common base case (e.g. status quo
management) on all of the selected indicators for the planning unit will be projected for appropriate time periods. 


Step 4 will provide a set of predicted outcomes for each alternative management strategy.


Step 5
Select the preferred management alternative


The predicted outcomes from Step 4 will help in selecting a preferred management strategy. In many cases,
tradeoffs will be apparent among different biological, social, and economic indicators. It is anticipated that
differences of opinion will occur between individuals and interest groups about the “best” alternative because of
their different priorities and tolerances to risks.  


The goal will be to use constructive dialogue among First Nations and others involved in the planning
process to resolve these differences, find compromise solutions and to develop consensus recommendations
wherever possible for each planning unit. In the absence of consensus, differences of view will be fully


➤
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documented to inform final decision-making. The Minister of Fisheries and Oceans will consider the input
received and will make the final decisions. Records of all decisions will be made available to the public. 


The decisions made for each planning unit will collectively form the regional strategic plan for the
management of fisheries and watersheds. The plan will include activities and management actions to be
undertaken over a medium- to long-term timeframe. It will also stipulate explicit biological targets to be achieved
for individual Conservation Units and groups of CUs and, where appropriate, anticipated timeframes for
rebuilding. All of this information will be documented in an Integrated Management Plan for Pacific salmon.  


One of the challenges in successfully managing wild salmon is to achieve consensus on how to address
conservation concerns while accounting for the social and economic impacts of alternative management actions.
In the planning process described here, the interested parties will be directly engaged throughout the
development of management plans from the establishment of planning priorities through to the evaluation and
selection of the preferred management alternative. The deliberations will be guided by the principles and
objectives expressed the WSP, and the acceptability of the recommended management actions will be determined
by the degree to which they advance the overall policy goal of restoring and maintaining healthy and diverse
salmon populations for the benefit and enjoyment of the people of Canada in perpetuity.  
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Main Points


What we examined Healthy habitat—places where fish can spawn, feed, grow, and live—is 
a fundamental requirement for sustaining fish. Fisheries and Oceans 
Canada is responsible for administering and enforcing the fish habitat 
protection provisions of the Fisheries Act. This includes reviewing 
proposed development projects in or near water to ensure that they do 
not damage fish habitat—or, if habitat loss is unavoidable, that habitat 
is created elsewhere to compensate. This is the “no net loss” principle of 
the Habitat Policy. In the 2006–07 fiscal year, Fisheries and Oceans 
Canada spent $70 million on activities related to protecting fish habitat.


The pollution prevention provisions of the Fisheries Act prohibit the 
deposit of substances that can harm fish; they can enter habitat in 
several ways, for example, in municipal wastewater and industrial 
effluent. These provisions of the Act have been Environment Canada’s 
responsibility since 1978. For the 2008–09 fiscal year, Environment 
Canada planned to spend $5.5 million to administer the pollution 
prevention provisions.


Our audit examined how both departments carry out their respective 
responsibilities for fish habitat protection and pollution prevention 
under the Fisheries Act. We also looked at their arrangements with 
others, such as provinces and stakeholders, that support the 
administration and enforcement of these provisions. In addition, we 
looked at Fisheries and Oceans Canada’s Environmental Process 
Modernization Plan (EPMP), its continuous improvement plan 
introduced in 2004.


Our audit work focused mainly on fish habitat in fresh water and 
estuaries rather than the marine environment.


Why it’s important Fish habitat represents national assets that provide food and shelter for 
aquatic and terrestrial wildlife and water for human consumption and 
other uses. For Canada, with over one million lakes and the world’s 
longest coastline, protecting fish habitat is a challenge, given the 
impact of economic activity and the number of jurisdictions where 
inland waters and fish habitat are found. The fish habitat protection 
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and pollution prevention provisions of the Fisheries Act are among the 
federal government’s important pieces of environmental legislation, 
especially as it relates to aquatic ecosystems.


The state of fish habitat is of concern to Canadians who make their 
living from commercial fishing or who enjoy recreational fishing—
industries that together contribute billions of dollars to Canada’s 
economy.


About one quarter of all petitions sent to our Office by Canadians 
relate to fish habitat issues.


What we found • Fisheries and Oceans Canada and Environment Canada cannot 
demonstrate that fish habitat is being adequately protected as the 
Fisheries Act requires. In the 23 years since the Habitat Policy was 
adopted, many parts of the Policy have been implemented only 
partially by Fisheries and Oceans Canada or not at all. The 
Department does not measure habitat loss or gain. It has limited 
information on the state of fish habitat across Canada—that is, on 
fish stocks, the amount and quality of fish habitat, contaminants in 
fish, and overall water quality. Fisheries and Oceans Canada still 
cannot determine the extent to which it is progressing toward the 
Policy’s long-term objective of a net gain in fish habitat. There has 
been little progress since 2001, when we last reported on this matter.


• Fisheries and Oceans Canada has made progress in implementing the 
Environmental Process Modernization Plan (EPMP) so that it can 
better manage risks that various projects pose to fish habitat. Under 
the Plan, the Department does not require that proposals for low-risk 
projects be submitted to it for review, relying instead on project 
proponents to voluntarily comply with habitat protection measures 
and conditions. This streamlining of the review process was intended 
to free up departmental resources for review of projects that pose a 
higher risk to habitat. For those projects that it has reviewed, 
however, the Department has little documentation to show that it 
monitored the actual habitat loss that occurred, whether habitat was 
protected by mitigation measures required as a condition for project 
approval, or the extent to which project proponents compensated for 
any habitat loss. Moreover, the Department reduced enforcement 
activity by half and at the time of our audit had not yet hired habitat 
monitors to offset this reduction.


• Environment Canada has not clearly identified what it has to do to 
fulfill its responsibility for the Fisheries Act provisions that prohibit 
the deposit of substances harmful to fish in waters they frequent. It 
has not established clear priorities or expected results for its 
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administration of the prohibition. Since 2005, departmental 
initiatives have identified the need for national guidance and 
coordination in administering the Act’s provisions. However, the 
Department’s activities have been largely reactive and inconsistent 
across the country.


• Environment Canada does not have a systematic approach to 
addressing risks of non-compliance with the Act that allows it to 
focus its resources where significant harm to fish habitat is most 
likely to occur. Further, it has not determined whether the stringent 
pollution prohibition of the Fisheries Act is being satisfied by the 
combination of the results achieved from its own activities under 
both the Fisheries Act and the Canadian Environmental Protection 
Act, 1999, and those achieved by other levels of government.


• Many of the issues raised in this report are long-standing and have 
been identified in previous audits that we have carried out. For 
example, we have previously observed that Fisheries and Oceans 
Canada had not implemented aspects of the Habitat Policy; that it 
did not know whether it was progressing toward the ultimate 
objective of a net gain in fish habitat; and that it needed to devote 
more time and effort to monitoring compliance with the habitat 
protection provisions of the Fisheries Act.


The departments have responded. Fisheries and Oceans Canada and 
Environment Canada agree with our recommendations. Their detailed 
responses follow each recommendation throughout the chapter.
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Introduction


Importance of fish and fish habitat


1.1 Fish are an important renewable marine and freshwater resource 
for Canada. For First Nations, fish are a central part of their culture 
and a vital food source. For other communities throughout Canada, 
fish have an economic significance for both commercial and 
recreational purposes. For example, in 2005


• the total value of commercial fish landed was $2.1 billion; 
52,805 people were employed in fishing and 29,342 in fish 
processing; and


• more than 3.2 million adult anglers participated in recreational 
fishing, which contributed $7.5 billion to the Canadian economy.


1.2 Fish habitat represents assets that are important not only for fish, 
but also for human health and recreational use. Healthy habitat—places 
where fish can spawn, feed, grow, and live—is a fundamental 
requirement for sustaining fish, providing food and shelter for aquatic 
and terrestrial wildlife, and contributing to water quality for human 
consumption and other uses. Canada has more than one million lakes, 
and nine percent of the country’s surface is covered by fresh water. It 
also has the world’s longest coastline, and there are interjurisdictional 
issues with provinces. Fish habitat is under constant pressure from 
population growth and urban expansion. Many studies have indicated 
that damage to habitat is one of the key factors in threats to fish stocks.


The federal role in protecting fish habitat


1.3 The federal government is responsible for sea-coast and inland 
fisheries under the Constitution Act, 1867. The Fisheries Act contains 
provisions directed at protecting fish and fish habitat from certain human 
activity. The two principal sections of the Act examined in this audit are


• the fish habitat protection provisions that prohibit the harmful 
alteration, disruption, or destruction of fish habitat; and


• the pollution prevention provisions that prohibit the deposit of 
deleterious or harmful substances into waters frequented by fish.


1.4 The Minister of Fisheries and Oceans is responsible for the 
administration and enforcement of the Fisheries Act. However, in 1978, 
the Prime Minister assigned responsibility for the administration of the 
pollution prevention provisions to the Minister of the Environment. 
The Minister of the Environment was to introduce new environmental 
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protection legislation that included water pollution protection, and 
repeal aspects of the Fisheries Act pollution prevention provisions. 
While the Canadian Environmental Protection Act, 1999 provides 
protection against water pollution, the Fisheries Act pollution 
protection provisions were not repealed.


1.5 The 1986 Policy for the Management of Fish Habitat (Habitat 
Policy) remains the current policy for the protection of fish habitat. 
The Policy established a long-term objective of a net gain of habitat for 
Canada’s fisheries resources. It also set out policy goals and strategies 
for the management of fish habitat supporting freshwater and marine 
fisheries. Environment Canada’s administration of the Act’s pollution 
prevention provisions is covered by the Habitat Policy, but it primarily 
focuses on Fisheries and Oceans Canada.


1.6 The 2001 Compliance and Enforcement Policy for the Habitat 
Protection and Pollution Prevention Provisions of the Fisheries Act 
(Compliance and Enforcement Policy) applies to both departments. 
It sets out the general principles for promoting, monitoring, and 
enforcing the Fisheries Act and explains the role of regulatory officials 
in enforcing the Act.


Habitat Management Program


1.7 Under the Fisheries Act, the Minister of Fisheries and Oceans has 
exclusive responsibility for decision-making authority related to habitat 
management. Within Fisheries and Oceans Canada, the Habitat 
Management Program has the primary responsibility for habitat. 
The Program is a major federal regulator for development projects 
occurring in, around, or with fresh and marine fish-bearing waters 
across Canada. It collaborates and works with the Fisheries and 
Aquaculture Management Sector‘s Conservation and Protection 
Program that carries out enforcement and the Science Sector’s 
programs that provide research, scientific advice, monitoring, data 
management, and products.


1.8 The Habitat Management Program also works with other federal 
departments and agencies and with provinces, territories, 
municipalities, industry, and conservation groups, as well as consulting 
with First Nations, on the following objectives:


• to protect and conserve fish habitat in support of Canada’s coastal 
and inland fisheries resources;


• to ensure that environmental assessments are conducted under 
the Canadian Environmental Assessment Act, or other 
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environmental assessment regime, before Fisheries and Oceans 
Canada makes a regulatory decision under the habitat provisions 
of the Fisheries Act; and


• to ensure that the requirements of the Species at Risk Act are met.


1.9 The Habitat Management Program is delivered across 6 regions 
in about 65 offices. From 2004 to 2008, the total number of full-time 
equivalents decreased from 460 to 430. In the 2006–07 fiscal year, 
Fisheries and Oceans Canada spent $70 million on activities related to 
protecting fish habitat.


Pollution prevention provisions


1.10 Environment Canada administers the pollution prevention 
provisions of the Fisheries Act within its existing organizational 
structure that also supports its other legislative responsibilities, such as 
the Canadian Environmental Protection Act, 1999. It does not have a 
separate Fisheries Act program. The Department’s Environmental 
Stewardship Branch administers the Pulp and Paper Effluent Regulations 
and the Metal Mining Effluent Regulations under the Fisheries Act’s 
pollution prevention provisions and is developing regulations for 
wastewater effluent.


1.11 For the 2008–09 fiscal year, Environment Canada planned to 
spend $5.5 million and employ about 55 employees to administer the 
pollution prevention provisions.


1.12 Environment Canada’s 2008–09 planned spending for the 
Department’s enforcement activities was $43.1 million, including 
spending on enforcement activities related to the Fisheries Act. As of 
October 2008, the Department’s Enforcement Branch employed 
198 enforcement officers. These officers are designated as inspectors 
under the Fisheries Act and are therefore responsible for enforcing the 
pollution prevention provisions, among other duties related to 
other legislation.


Previous audits


1.13 Our Office has included fish habitat in the scope of previous 
audits in the following reports:


• December 1997 Auditor General’s Report, Chapter 28, 
Fisheries and Oceans Canada—Pacific Salmon: Sustainability 
of the Resource Base
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• May 1999 Report of the Commissioner of the Environment 
and Sustainable Development, Chapter 5, Streamlining 
Environmental Protection Through Federal-Provincial 
Agreements: Are They Working?


• October 2001 Report of the Commissioner of the Environment 
and Sustainable Development, Chapter 1, A Legacy Worth 
Protecting: Charting a Sustainable Course in the Great Lakes 
and St. Lawrence River Basin


• October 2004 Report of the Commissioner of the Environment 
and Sustainable Development, Chapter 5, Fisheries and Oceans 
Canada—Salmon Stocks, Habitat, and Aquaculture


Focus of the audit


1.14 The audit focused on the administration and enforcement of 
the fish habitat protection and pollution prevention provisions of the 
Fisheries Act and the two policies (Habitat Policy and Compliance and 
Enforcement Policy) that set out the government’s intentions related 
to these provisions. The audit included the policies, programs, and 
activities of Fisheries and Oceans Canada and Environment Canada, 
and the arrangements with provinces and stakeholders that support 
the administration and enforcement of these provisions. The audit 
largely focused on the protection of fish habitat in fresh water and 
estuaries rather than the marine environment.


1.15 More details on the audit objective, scope, approach, and criteria 
are in About the Audit at the end of this chapter.


Observations and Recommendations


Protecting fish habitat 1.16 Fisheries and Oceans Canada’s principal activity in the 
protection of fish habitat involves the review of proposals for projects, 
in or near water, that are sent to the Department by those carrying out 
the projects. These reviews are intended to determine whether the 
projects will result in damage to fish habitat and, if so, whether the 
projects can be amended to avoid the damage. The Department 
conducts project reviews under the 1986 Habitat Policy’s “no net loss” 
guiding principle, striving to balance unavoidable habitat losses with 
habitat replacement, on a project-by-project basis.


1.17 We looked at how Fisheries and Oceans Canada reviews these 
projects and monitors compliance with the project approval terms. 
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We also reviewed how the Department enforces the habitat protection 
provisions of the Fisheries Act. We reviewed the Department’s 
implementation of the Environmental Process Modernization Plan, 
a continuous improvement plan aimed at improving efficiency, 
effectiveness, transparency, timeliness, and consistency of delivery of 
the Habitat Management Program. We also looked at the Department’s 
collaboration with provinces, industry, and conservation groups.


1.18 The Habitat Policy provides direction, mainly to Fisheries and 
Oceans Canada, on how to administer and enforce the fish habitat 
protection provisions (section 35) of the Fisheries Act. We looked at 
whether the Department could demonstrate that it is making progress 
toward the Habitat Policy’s long-term objective of an overall net gain 
in habitat. Finally, we reviewed the Department’s overall progress in 
implementing the Habitat Policy.


Fisheries and Oceans Canada needs to improve its quality assurance system for 
project referrals


1.19 The Habitat Policy provides guidance in dealing with project 
proposals that are referred to Fisheries and Oceans Canada for review 
to determine whether changes to fish habitat are likely to occur if a 
project proceeds as proposed. Department staff reviewing proposals 
may make recommendations to alter project designs to mitigate 
potential impacts to habitat by issuing a Letter of Advice to project 
proponents. The proponent is responsible for redesigning or relocating 
the project so that the mitigation objective is met.


1.20 Based on departmental experience, about 10 percent of projects 
assessed by the Habitat Management Program will have harmful effects 
on fish habitat. If damage to fish habitat cannot be avoided, a Fisheries 
Act authorization—a ministerial permission to harm habitat—may be 
issued. This allows the project to proceed but triggers an environmental 
assessment, which ultimately results in a report and a recommendation 
on whether or not the project should proceed, with a proposed 
mitigation and follow-up program.


1.21 We expected to find evidence in the project files that project 
reviews are conducted, documented, and reviewed for quality assurance 
to ensure that project risks were being assessed and that decisions made 
by departmental staff on project referrals were consistent and 
predictable. Without good-quality assurance controls, there is a risk that 
projects could be approved that may cause more harm to habitat than 
authorized, mitigation measures may be inadequate, and compensation 
for damaged habitat may be insufficient.


Project proponent—A person or organization 
planning a project that may affect fish habitat.


Environmental assessment—An assessment 
that, under the Canadian Environmental 
Assessment Act, may be one of four different 
types—a screening, a comprehensive study, 
mediation, or a panel review; the type of 
assessment varies depending on the project’s 
size, complexity, and environmental impacts.
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1.22 We examined the Department’s project referral processes by 
randomly selecting a sample of 16 ministerial authorizations and 
30 projects in which letters of advice were issued. The sample was 
chosen in the 2007–08 fiscal year from a total population of 
267 ministerial authorizations and 4,514 projects that resulted in a 
Letter of Advice. We found weaknesses in the Department’s 
documentation and review of projects.


1.23 Required review processes. Our review of ministerial 
authorizations indicated that while there was much project-related 
information in the files, documentation required by departmental 
policies was often not found, such as


• identification of the project’s potential impact on fish habitat;


• risk assessments of the impacts on habitat to determine their 
significance (for example, only 25 percent of the files we reviewed 
contained documentation on risk assessment);


• the Department’s assessment of a proponent’s analysis of 
habitat impacts;


• reasons why the Department required additional mitigation 
measures; and


• monitoring plans on mitigation measures and documentation 
of compensatory work prepared by the proponents.


1.24 For the 30 projects we reviewed that received letters of advice, 
we found that required steps were not followed consistently. None of 
the project files we reviewed contained all of the information that the 
Department requires to assess a project. For example, there was no 
documentation of how mitigation measures were arrived at in 27 
(90 percent) of the project files.


1.25 Compensation plans. All authorizations we reviewed required 
habitat compensation (enhancement or creation of habitat to offset 
damage to existing habitat). Compensation is required to result in no 
net loss of habitat under the Habitat Policy. Proponents are required 
to provide the Department with the compensation plans that result 
from the review under the Canadian Environmental Assessment Act. 
Department staff must review the plan and include it in the project 
file before issuing a ministerial authorization. In our review of 
16 authorizations, we found that 4 projects were issued ministerial 
authorizations without the required compensation plans on file.


1.26 For the 12 authorizations with compensation plans on file, 
3 of the proponents’ compensation plans had not been developed at 
the time the authorization was issued. For the other 9 authorizations 
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with compensation plans on file, 4 of these plans did not include the 
required detailed measures to compensate for habitat loss. Without 
these measures, the Department cannot properly evaluate whether the 
compensation was appropriate.


1.27 As mentioned earlier, the Habitat Management Program has the 
primary responsibility for habitat. The Program reviews major natural 
resource and industrial development projects, such as mines, 
hydroelectric, and infrastructure projects. The Minister may authorize 
a major project, even if there are large-scale losses of fish habitat, if it is 
believed that the project is in the best interests of Canadians because 
of socio-economic implications. The Department advised us that it is 
currently developing a policy that addresses large-scale habitat loss. 
This policy would clarify the approach for projects that are unlikely to 
achieve no net loss and would help to ensure transparency and 
consistency in decision making.


1.28 Key aspects of quality assurance. We looked at the guidance 
the Department provides to its staff. The Fisheries Act, the Habitat 
Policy, the Department’s Risk Management Framework, and the 
project referral system all establish controls for the review and approval 
of projects, with the goal of no net loss to fish habitat. Staff use the 
Risk Management Framework to review the information and assess the 
project’s risk, mitigation measures, and compensation plans for 
addressing unavoidable habitat damage.


1.29 Other than operational statements, which are used for the 
lowest-risk projects, we found that the Department does not have 
detailed guidance to help staff assess the proposed mitigation measures 
and make consistent decisions for similar projects. This guidance, 
together with random file reviews to ensure that guidance is being 
followed, would be a key element of a quality assurance system.


1.30 We also found that there is no national guidance on what 
compensation ratio to use under various habitat conditions or how to 
calculate habitat negatively affected. A compensation ratio is intended 
to make up for habitat that will be damaged during a project by having 
a proponent build or create compensatory habitat on a particular ratio, 
such as one-for-one or greater.


1.31 We found that the regions use different methods and elements to 
calculate the impact and determine the compensation ratio. For 
example, one region uses a simple calculation of the area affected, 
another uses a percentage of area deemed to be high-quality habitat, 
and another uses an estimate of affected habitat’s productivity based 


Operational statements—Guidelines that 
describe the conditions and measures to be 
incorporated by a proponent into a lower-risk 
project in order to avoid negative impacts to fish 
and fish habitat, thereby allowing the project to 
proceed without a review by department staff. 
Examples of lower-risk projects range from dock 
construction in fresh water to routine 
maintenance dredging in marine waters.
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on the pounds of fish per unit of habitat. Similarly, the compensation 
ratios vary. The Maritimes Region uses a compensation ratio of 3 to 1, 
while other regions use a 1-to-1 ratio. In some cases, it was not possible 
to determine the ratio used.


1.32 Lack of guidance and file reviews. Our review of project files 
found a lack of documentation, a lack of compliance with 
departmental controls, and varying approaches by the regions. The 
Department has several elements of a quality assurance system for 
project referrals—the Habitat Policy, a Risk Management Framework, 
and standard operating policies that consist largely of practitioners’ 
guides and operational statements. However, it also needs to develop 
more guidance and carry out periodic reviews of project files to ensure 
that documentation is in place and controls are being applied.


1.33 Recommendation. In order to make consistent decisions on 
project referrals, in accordance with departmental expectations, 
Fisheries and Oceans Canada should ensure that an appropriate 
risk-based quality assurance system is in place for the review of 
these decisions.


Fisheries and Oceans Canada’s response. The Department accepts 
this recommendation. Over the past number of years, Fisheries and 
Oceans Canada has made efforts to improve the quality, consistency, 
and transparency of its decision making by implementing the Risk 
Management Framework. Although much progress has been made, 
the Department recognizes that there is still much work to be done 
with respect to documentation standards. With that in mind, 
by 31 March 2010, Fisheries and Oceans Canada will implement a 
risk-based quality assurance system to verify that documentation 
standards are being applied consistently by staff.


There is little monitoring of compliance and evaluation of effectiveness


1.34 The Habitat Policy states that proponents may be required to 
carry out follow-up monitoring on the effectiveness of habitat 
mitigation and compensation activities established as a condition of 
project approval by Fisheries and Oceans Canada.


1.35 To ensure that proponents meet the requirements of the Habitat 
Policy, the Habitat Management Program has two ways for the 
Department to evaluate proponents’ activities and its decisions 
(ministerial authorizations and letters of advice):


• monitoring of the proponent’s compliance with terms and 
conditions attached to the approval to proceed (including 
monitoring mitigation and compensation work); and
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• follow-up monitoring at a later date to assess the effectiveness in 
achieving no net loss of fish habitat.


1.36 We reviewed the Department’s monitoring efforts and expected 
it to use a risk-based approach to monitor projects. In our past audits, 
we identified a number of problems with monitoring activities and 
made recommendations for improvements.


1.37 In our review of 30 project referral files involving letters of 
advice, we found little or no evidence of compliance monitoring, as 
required by departmental guidance. We also found little 
documentation to show that the Department is assessing


• what habitat was lost in development projects,


• whether required mitigation measures protected habitat, and


• whether project proponents are compensating for lost habitat by 
developing new habitat.


1.38 Proponents are normally required to carry out project monitoring 
activities, and the Department may monitor projects directly or rely on 
monitoring by the proponent. We found that the Department does not 
have a risk-based approach to monitoring proponents’ compliance with 
the terms and conditions of ministerial authorizations and letters of 
advice. For example, we found that proponents had carried out the 
required monitoring in only 6 of 16 (38 percent) sample items 
involving ministerial authorizations and 1 of 30 sample items involving 
letters of advice. Further, the Department directly monitored the 
proponent’s compliance in only one of the cases we reviewed. We 
found no documentation to show that the Department had followed 
up or evaluated the effectiveness of its decisions—that is, whether 
implementing the conditions of the ministerial authorizations or letters 
of advice had resulted in no net loss of habitat.


1.39 At the time of our audit, the Habitat Management Program was 
implementing a Habitat Compliance Decision Framework to provide a 
nationally consistent approach to monitoring projects. The regions 
were at various stages of implementation, and none had fully 
implemented the Framework.


1.40 The Department does not have a systematic approach to 
monitoring proponents’ compliance with the conditions of its project 
approvals. Nor does it evaluate whether its decisions on mitigating 
measures and compensation are effective in meeting the no net loss 
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principle. As a result, projects may be causing damage to habitat 
beyond the amount authorized, and mitigating measures and 
compensation may not be effective (see the case study below).


Fraser River Gravel Removal Plan Agreement


Project proposal. Fisheries and Oceans Canada, the Province of British Columbia, local 
governments, and First Nations agreed to gravel removal from the Fraser River, largely 
for flood and erosion management. Gravel deposits and the shifting flow of the Fraser 
River create bars, islands, and secondary channels between Hope and Mission, British 
Columbia. This area has high-quality habitat for at least 28 species of fish. The 
Department determined that gravel removal was harmful to fish habitat. 


In 2004, the Department signed a Letter of Agreement with the Province of British 
Columbia to develop a five-year Gravel Removal Plan. Numerous project proponents 
(companies interested in removing gravel and selling it) submitted proposals to the 
Department. A number of ministerial authorizations have been issued and continue to 
be issued. 


The following information provides examples of the Department’s approach to 
approving and monitoring these proposals and highlights some of the challenges it 
faces in implementing the Habitat Policy. 


Flood control. Engineering and scientific studies at different sites, some commissioned 
by the Department, concluded there was no reduction in the flood profile after gravel 
removal. These studies stated that changes in the flood profile were minimal in the 
removal area and were local to the removal site. Thus, gravel removal would not 
significantly affect the potential for flooding. 


Damage to sensitive habitat. Projects in areas that are sensitive habitat for both 
salmon and sturgeon are high risk, but adequate information on fish stocks to assess 
project impacts was lacking for a number of the ministerial authorizations for gravel 
removal. In 2006, improper construction of a causeway for accessing one gravel 
removal site resulted in a side channel downstream drying up, exposing salmon nests 
and resulting in the loss of up to 2.25 million pink salmon. 


Lack of compensation plans. The ministerial authorizations did not include 
compensation plans. The Department believes that compensation plans are not 
required on the assumption that new gravel will replace gravel removed over one to 
three spring runoffs. We found no documentation in the project files to support this 
position for large gravel removals, although there is evidence to the contrary. For 
example, 300,000 tonnes of gravel were mined from Foster Bar in 1995, but it has 
not been replaced to date. The Department advises us that the requirement for habitat 
compensation will be reviewed as part of the renegotiation of the 2004 Letter of 
Agreement, using the results of post-construction monitoring studies, lessons learned 
from removals under the 2004 agreement, and contemporary research. 


Lack of monitoring. Although proponents are required to submit monitoring plans and 
surveys, there were few on file. These documents specify the conditions prior to gravel 
removal, during removal, and after removal, as required under the terms of the 2004 
Letter of Agreement.


Lack of enforcement. The Department did not take enforcement action after a 
proponent failed to comply with the conditions of a ministerial authorization by 
exceeding the volume of gravel allowed to be extracted, destroying habitat, and mining 
outside the approved area. We could not find documentation to support the 
Department’s lack of enforcement action. The Department advised us that it was short 
of resources at the time of the proponent’s actions and that it is considered too late to 
pursue charges.
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1.41 Recommendation. Fisheries and Oceans Canada should 
accelerate the implementation of its Habitat Compliance Decision 
Framework to ensure that there is an adequate risk-based approach 
to monitoring projects and providing assurance that proponents are 
complying with the Fisheries Act and all terms and conditions of 
departmental decisions. The Department should also determine 
whether the required mitigation measures and compensation are 
effective in meeting the no net loss principle.


Fisheries and Oceans Canada’s response. The Department accepts 
this recommendation. Fisheries and Oceans Canada currently applies a 
risk-based approach, but recognizes that opportunities for 
improvement remain. Once the Habitat Compliance Modernization 
initiative is fully implemented, the Department will be able to provide 
better assurance that proponents are complying with the terms and 
conditions of the Department’s decisions. Considering this, the 
Department commits to fully implement the Habitat Compliance 
Decision Framework and report on results of project monitoring 
activities by 31 March 2010 and annually thereafter.


Fisheries and Oceans Canada will continue to work with proponents 
to design and implement follow-up monitoring studies. Between now 
and the end of 2011, the Department will review and develop standard 
scientific methodologies to examine the effectiveness of compensation in 
achieving the no net loss guiding principle so that these methodologies 
can be used by proponents when designing monitoring studies.


Enforcement decisions need to be better documented


1.42 We reviewed the Department’s approach to enforcement to 
determine if it could demonstrate that it was inspecting and 
investigating those suspected of violating section 35 of the Fisheries 
Act. The requirements and general procedures for habitat-related 
enforcement are found in the Habitat Policy and its associated 
Compliance and Enforcement Policy.


1.43 We expected enforcement of the habitat protection and 
pollution prevention provisions to be carried out in accordance 
with the Compliance and Enforcement Policy through inspections, 
investigations, issuance of warnings and directions by inspectors, and 
court actions. Notably, the Policy does not require documentation of 
most of these actions.
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1.44 The Conservation and Protection Program is part of the 
Fisheries and Aquaculture Management Sector, and habitat protection 
is only one of the Program’s ten areas of activity. As a result, it spends 
more time nationwide on fisheries-related compliance issues.


1.45 We selected a random sample of 15 fish habitat occurrences 
recorded in the Departmental Violation System (DVS) in the 2007–08 
fiscal year. We reviewed the sample items to determine if they complied 
with the Compliance and Enforcement Policy.


1.46 Lack of documentation. Overall, there was a lack of 
documentation in the files we reviewed. For example, for three cases of 
possible violations of subsection 35(2) of the Fisheries Act, the 
assessment of the violations and the factors considered to achieve the 
desired result with the alleged violator were not documented. A verbal 
warning was issued for one of the files we reviewed, but there was no 
documented acknowledgement by the alleged violator and no 
documentation of follow-up monitoring to ensure that corrective 
action requested in the warning was actually carried out. In one case, 
Habitat Management Program staff recommended that the 
Conservation and Protection Program proceed with charges against 
the alleged violator. No charges had been laid at the time of our audit, 
which was more than one year after the occurrence.


1.47 Enforcement. Due to the lack of documentation for the DVS 
files we reviewed, we could not determine whether the Department is 
following the Compliance and Enforcement Policy. We could not find 
evidence of what, if any, actions the Department had taken to inspect 
or investigate alleged violations or what enforcement actions it had 
taken. A quality assurance system for enforcement, including 
establishing appropriate procedures, documenting decisions, and 
periodically reviewing violation files would allow the Department to 
demonstrate that its decisions are made in accordance with 
departmental policies and expectations.


1.48 Recommendation. Fisheries and Oceans Canada should ensure 
that its enforcement quality assurance and control processes are 
sufficient to demonstrate that its actions have been taken in accordance 
with the Compliance and Enforcement Policy. The Department should 
provide guidance on the type of complaints that fishery officers should 
respond to and take action on, and the Department should specify 
minimum documentation requirements for occurrences.


Fisheries and Oceans Canada’s response. The Department accepts 
this recommendation and, by 31 August 2010, will establish, 


Occurrence—Information or a complaint that is 
logged in the Departmental Violation System. 
Whether the Fisheries Act has been violated can 
only be determined when the complaint or 
information is investigated.
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disseminate, and communicate to regions an operational protocol to 
ensure better documentation of enforcement actions and monitoring 
of activities to ensure consistency with the Compliance and 
Enforcement Policy.


Guidance on the nature of complaints that warrant the attention of 
fishery officers has also been identified as a need by the Department. 
By 31 March 2011, the Department will examine the process currently 
in use and, by 31 March 2012, the Department will examine the 
Habitat Compliance Decision Framework to improve its guidance to 
staff, clarify documentation protocols, and establish minimum 
documentation standards for occurrences.


Modernization of the Habitat Management Program is progressing


1.49 In 2004, the Department created the Environmental Process 
Modernization Plan (EPMP), which was part of a series of continuous 
improvement initiatives. The EPMP focused on key elements in 
modernizing the Habitat Management Program, including streamlined 
reviews of low-risk activities, strengthened partnership arrangements, 
and modernization of habitat compliance.


1.50 We reviewed the Department’s progress in implementing 
the EPMP by reviewing departmental policies, procedures, and 
documents; analysing referral totals by year; and reviewing project 
files. We expected the Department to have fully implemented the 
EPMP into the Habitat Management Program and to have adjusted 
the EPMP accordingly to reflect implementation experience.


1.51 The Department has implemented parts of the EPMP but 
has made little progress in some areas—in particular, the Habitat 
Compliance Modernization initiative, which was introduced in 2005.


1.52 Streamlining. The Department developed operational statements 
to streamline its review of projects so that it could focus its reviews on 
higher-risk projects. The statements, available on its Internet site, 
outline measures and conditions to avoid harming habitat in order to 
comply with subsection 35(1) of the Fisheries Act. Project proponents 
who comply with the statements do not have to submit their proposal for 
review by the Department. The implementation of the EPMP is one of 
the contributing factors that has led to a decrease in referrals 
from 13,234 in the 2003–04 fiscal year to 7,333 in 2007–08.


1.53 Partnering arrangements. In 2005, the Department completed 
a formal cooperative Memorandum of Understanding (MOU) with 
Nova Scotia. The provinces of British Columbia, Prince Edward Island, 
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and Manitoba already had agreements in place. These agreements 
outline collaborative work with the provinces to carry out activities 
related to protection of fish habitat. The Department has also signed 
agreements with industry groups and non-governmental 
conservation organizations.


1.54 Modernization of habitat compliance. The Department 
decided to move the focus of the Habitat Management Program from 
enforcement, which is largely reactive in responding to complaints, to 
compliance promotion, such as communication and publication of 
information, public education, consultation with stakeholders, and 
technical assistance. The Department advised us that most activity of 
the Conservation and Protection Program related to habitat issues is 
determined by the level of risk associated with habitat occurrences 
that are assessed by habitat managers.


1.55 As a result of the new direction, the Conservation and 
Protection fishery officers have spent significantly less time on 
habitat-related enforcement matters—from 78,057 hours in 2003 to 
38,249 hours in 2007 (a percentage decrease of total time from 
6.4 percent to 3.3 percent). The Department advised us that this 
reduction is largely due to the Department’s decision to move to a new 
habitat compliance strategy. In 2004, the number of fishery officers in 
the Central and Arctic Region was reduced from 56 to 24, and officers 
in the Pacific Region were directed to focus more on enforcement of 
other matters and less on habitat issues.


1.56 The Department implemented a National Habitat Compliance 
Protocol to clarify the roles, responsibilities, and accountabilities of the 
Habitat Management Program and the Conservation and Protection 
Program. Habitat monitors, staff who would work in the Habitat 
Management Program on both compliance promotion and 
enforcement, were to be engaged and carry out much of the work 
being done by fishery officers. Although originally planned for 2006, 
the hiring of habitat monitors was still in progress during our audit.


1.57 Compliance promotion. We found that the Department’s 
compliance promotion is limited and that it has no overall strategy for 
this activity. As a result, it has not realized an improvement in habitat 
conservation and protection through increased compliance promotion 
and risk-based strategies for monitoring and enforcement.


1.58 Implementation progress. The Department has made progress 
in implementing the EPMP so that it can better manage its risks. 
However, we noted that some elements, such as Habitat Compliance 
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Modernization, are not yet fully implemented. The Department has 
identified future needs for the EPMP, including consultation, 
partnering and accountability for agreements, and a formal evaluation 
of the EPMP. These initiatives have to be incorporated fully into the 
Habitat Management Program before the Department can confirm 
that the Program is being risk-managed.


Accountability in agreements is weak


1.59 The Habitat Policy calls for cooperation by encouraging and 
supporting involvement by government agencies, public interest 
groups, and the private sector to conserve, restore, and develop fish 
habitat. In the delivery of its Habitat Management Program, the 
Department relies on the support of and input from a number of 
internal and external groups. Without their help, the Department 
would need more resources to deliver its mandate.


1.60 The Department is required, through inter-agency cooperative 
agreements, to participate in the provincial project review systems and 
in provincial environmental assessment reviews for projects.


1.61 Jurisdictional responsibilities over water matters are complex as 
the provinces have many responsibilities in this area. Provincial water 
powers include flow regulation, authorization of water use development, 
water supply, pollution control, thermal and hydroelectric power 
development, and agriculture and forestry practices.


1.62 The responsibility for inland fisheries (for example, fishing 
licences and limits) has been delegated to the provinces, but the 
federal government has retained the responsibility for habitat. Fisheries 
and Oceans Canada relies on provincial government programs to 
administer some of its fish habitat protection responsibilities. Habitat 
agreements are in place with four provinces, but implementation of the 
agreements varies considerably by province.


1.63 As provincial officials are designated as fishery officers by the 
Department, we expected an appropriate accountability framework 
to be in place that includes the delivery of reports to the federal 
government on the status of habitat, enforcement actions taken, 
and monitoring carried out.


1.64 We found that Fisheries and Oceans Canada has made progress in 
working with stakeholders to identify development practices that reduce 
the potential for impact on fish habitat and promote compliance with 
the Fisheries Act. The Department has also worked with environmental 
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groups, including those on the Canadian Environmental Network, 
to engage them in improving the delivery of its desired results.


1.65 For example, since 2001, the Department has developed 
agreements with 36 conservation authorities in Ontario to help deliver 
the habitat program. The authorities do this by, for example, reviewing 
project referrals (most of the low-risk files) and issuing letters of advice 
on the Department’s behalf.


1.66 We found that there are weaknesses in the oversight process for 
the agreements with Ontario conservation authorities. The 
agreements have few accountability mechanisms, such as performance 
measures, audit provisions, or formal evaluation requirements. Thus, 
there is no formal means for the Department to know if the assigned 
activities have been carried out according to its policies and guidelines. 
While the agreements state that the Department is responsible for 
reviewing the letters of advice prepared by conservation authorities, 
we found that the Department did not receive copies of these letters to 
review.


1.67 In our 2001 audit of the Great Lakes Basin, we recommended 
that the Department develop suitable accountability arrangements 
with its partners—notably the provinces and others it relies on to 
achieve the objectives of the Fisheries Act.


1.68 These issues from seven years ago still remain and they are 
relevant to the Habitat Management Program today.


1.69 Recommendation. Fisheries and Oceans Canada should clarify 
the parts of the Habitat Management Program that it will continue to 
administer, the extent that it wants others to deliver the program on its 
behalf, and the resource implications. The Department should also 
assess whether accountability mechanisms in all of its existing 
agreements are working effectively enough to report and assess the 
results achieved through its collaboration with others. In addition, it 
should review the agreements to ensure that they are aligned with its 
view of the long-term goals of the Habitat Management Program.


Fisheries and Oceans Canada’s response. The Department accepts 
this recommendation and, by 31 March 2011, will have reviewed and 
evaluated its memoranda of understanding with provinces and 
territories. The Department will continue to work with its partners to 
strengthen the governance and accountability mechanisms and ensure 
that the partnership arrangements are aligned with the Department’s 
goals and its strategic vision.
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Habitat loss or gain is not being measured


1.70 The approach under the Habitat Policy is to achieve no net loss 
of habitat on each project and, together with habitat restoration and 
development, achieve a gain in habitat overall. We expected that 
Fisheries and Oceans Canada would be collecting and analyzing 
habitat data to determine whether it is achieving the Policy’s objective 
of a net gain in habitat.


1.71 Measuring aspects of habitat is a complex process. In our past 
audits, we recommended that Fisheries and Oceans Canada collect 
and analyze information to provide up-to-date assessments on habitat 
conditions. In this current audit, we found no significant improvement 
in the quantity and quality of information on fish habitat. The 
Department lacks information on fish stocks, quantity and quality of 
fish habitat, contaminants in fish, and overall water quality.


1.72 Provinces and other government agencies, First Nations, and 
stewardship groups collect habitat information in discharging their 
responsibilities. There continues to be no simple access to current and 
complete data, and key technical data for many watersheds is lacking. 
As a result, the Department lacks the scientific information needed to 
establish a baseline for the state of Canada’s fish habitat. To address 
this, the Department has begun a project to access habitat databases 
managed by others to more easily gather habitat information. However, 
establishing national baseline data for habitat remains a challenge.


1.73 The Department can also use indicators of habitat quality, such as 
water quality, water flow, and fish stock data, to arrive at an assessment 
of the quality of habitat in select ecosystems. Ecosystems to be reviewed 
could focus on those with significant human activity as the Department 
cannot regulate natural changes to habitat. However, the Department has 
not made much progress in developing such indicators. The Department’s 
ongoing challenges in collecting data and selecting habitat indicators 
means that it still does not know whether it is progressing toward the 
Habitat Policy’s long-term objective of a net gain in fish habitat.


1.74 Recommendation. Fisheries and Oceans Canada should develop 
habitat indicators to apply in ecosystems with significant human 
activity. The Department should use these indicators to assess whether 
it is making progress on the Habitat Policy’s long-term objective to 
achieve an overall net gain in fish habitat.


Fisheries and Oceans Canada’s response. The Department accepts 
and agrees with this recommendation and is committed to moving 
toward an ecosystems approach and the increased use of biological 
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indicators, particularly in areas of significant human activity. However, 
this task is far from trivial as it will require significant new scientific 
understanding to ensure that the indicators adopted do in fact tell us 
what we need to know about the health of the aquatic ecosystem.


The Habitat Policy is not fully implemented after 23 years


1.75 We expected that Fisheries and Oceans Canada would have 
substantially implemented the Habitat Policy. Without such 
implementation, unmanaged human activity could result in further 
decline of fish habitat, fish stocks, and the benefits derived by 
Canadians from both.


1.76 In our October 2001 Report, we noted that 15 years had passed 
since the Habitat Policy was adopted and that it had not been fully 
applied. In our current audit, we found that the Department had 
implemented parts of the Policy, but progress in some areas did not 
advance as expected.


1.77 For example, the Policy indicates that the Department is to 
ensure a uniform and equitable level of compliance with statutes, 
regulations, and policies. However, as noted earlier, the Department 
cannot demonstrate that projects it reviews have been adequately 
assessed on a consistent basis, as required by the Habitat Policy. It 
needs to carry out better compliance monitoring and effectiveness 
evaluation—other key elements required under the Policy.


1.78 Research. The Habitat Policy also requires the Department to 
conduct scientific research to provide the information and technology 
necessary for the conservation, restoration, and development of fish 
habitat. In 2001, we reported that the Department lacked scientific 
information that it needed to carry out its mandate effectively, 
including information on the quality of fish habitat. According to the 
Department, implementation of an ecosystem science approach is in 
the early stages, and assessment of habitat is not yet possible. It notes 
that data does not exist for many aquatic habitat features, or available 
information may not be organized in ways that allow staff to access it 
efficiently and systematically.


1.79 To address these gaps, the Department advised us that it has a 
five-year research plan to address the impact from human activities. 
External to government, there are recently formed Centres of 
Expertise that study the impacts of hydro and of oil and gas on habitat, 
and a new Centre of Expertise is being created to provide science 
support to the Habitat Management Program. In addition, Ecosystem 


Ecosystem science approach—An approach 
to science that focuses on identifying and 
understanding the key relationships in nature 
and their links to human needs and actions.
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Research Initiatives, whose objective is to deploy an ecosystem science 
approach, were recently established in seven areas across the country.


1.80 Recommendation. Fisheries and Oceans Canada should 
determine what actions are required to fully implement the 
1986 Habitat Policy and confirm whether it intends to implement 
all aspects of the Policy.


Fisheries and Oceans Canada’s response. The Department accepts 
this recommendation and, by March 2010, will determine what actions 
are required to fully implement the Habitat Policy.


Pollution prevention provisions 1.81 The pollution prevention provisions of the Fisheries Act prohibit 
all deposits of deleterious substances into waters frequented by fish. 
This type of prohibition has been a part of the Fisheries Act since its 
enactment in 1868. The only exception to this general requirement is 
when harmful deposits are authorized by regulations under the Act.


1.82 Six regulations are currently in force under the Fisheries Act’s 
pollution prevention provisions. These regulations allow deposits of 
specific harmful substances from the regulated industry within specific 
discharge limits.


1.83 Environment Canada has been responsible for the 
administration of the pollution prevention provisions of the Fisheries 
Act since 1978. Environment Canada administers the Act within its 
existing organizational structure and processes that also support its 
other legislative responsibilities, such as the Canadian Environmental 
Protection Act, 1999. It does not have a separate Fisheries Act program.


Accountability for addressing Fisheries Act responsibilities is lacking


1.84 We focused on Environment Canada’s processes for determining 
how it fulfills its Fisheries Act responsibilities. We expected to find the 
following two conditions:


• Environment Canada has clearly identified what it must do to 
meet its Fisheries Act responsibilities, including establishing results 
expectations and appropriate accountability arrangements for 
delivering those responsibilities.


•  Environment Canada has identified and assessed the risks 
associated with substances that are harmful to fish, developed 
and implemented compliance strategies to manage significant 
risks, and regularly updated approaches to mitigate or address 
risks.


Deleterious substances—Substances that are 
directly or indirectly harmful to fish and that can 
take many different routes to enter the aquatic 
environment. Examples of sources of these 
substances include municipal wastewater, 
industrial effluent, agricultural run off, urban and 
natural resource development, landfills, and 
abandoned mines.
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The following paragraphs present our findings related to these 
expectations:


1.85 Results expectations. Environment Canada has not established 
clear objectives or results expectations for meeting its Fisheries Act 
responsibilities.


1.86 Environment Canada has identified its priorities for 
administration of the Fisheries Act in its 2008–2009 Report on Plans 
and Priorities (RPP). Its RPP points to the Pulp and Paper Effluent 
Regulations (about 115 mills are subject to these regulations), Metal 
Mining Effluent Regulations (about 100 mines are subject to these 
regulations), development of new regulations for wastewater effluent, 
and enforcement of the Act as its priorities.


1.87 Environment Canada has not clearly established what it plans to 
achieve with its main Fisheries Act responsibility—ensuring compliance 
by industries and activities with the Act’s prohibition against the 
deposit of harmful substances in water frequented by fish (the 
Department estimates that this could apply to hundreds of thousands 
of organizations or individuals).


1.88 Administration of the Act’s prohibition requirement. In 2005, 
Environment Canada established a Fisheries Act working group to 
develop and implement a national approach for administering the 
Act’s prohibition against the deposit of harmful substances in water 
frequented by fish. The working group identified nine national 
priorities and additional regional priorities (sectors, industries, or 
activities) where water pollution issues should be addressed through 
administering the Act’s prohibition requirement. The working group 
recommended a plan of action to address these priorities. It has not 
met since 2006, and no one is clearly assigned the responsibility for 
action on the issues identified.


1.89 Further, the working group observed that Environment Canada’s 
focus was on its administration of the Canadian Environmental 
Protection Act, 1999 and that the Department no longer had the 
management structure to administer the Fisheries Act.


1.90 In November 2007, Environment Canada officials reviewed the 
working group’s findings and did further analysis to identify challenges 
with administering the pollution prevention provisions. It identified 
specific challenges faced by the Department in ensuring compliance 
with the Fisheries Act prohibition requirement, including a lack of 
clear priorities, difficulties in determining compliance, and reactive 
activities, with inconsistent responses across regions and across sectors.
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1.91 No further coordinated action was taken on these departmental 
initiatives, leaving Environment Canada without a national approach 
to provide coordination, focus, and guidance on administration of the 
Act’s prohibition requirement.


1.92 Environment Canada has not clearly identified what it has to 
do to meet its Fisheries Act responsibilities, including establishing 
results expectations and appropriate accountability arrangements 
for delivering those responsibilities.


1.93 Recommendation. Environment Canada should set out clear 
objectives and results expectations for its Fisheries Act responsibilities, 
and establish accountability for achieving the desired results, including 
providing national coordination and guidance on the administration of 
the Act.


Environment Canada’s response. The Department accepts this 
recommendation and will put in place a Results-based Management 
and Accountability Framework in 2009–10 for Environment Canada’s 
Fisheries Act responsibilities. The framework will clearly identify the 
objectives, responsibilities, and expected results, including how 
national coordination and guidance on Environment Canada’s 
administration of the Act will be provided.


1.94 Compliance strategy. We expected to find that Environment 
Canada had developed and implemented a compliance strategy to 
address significant Fisheries Act responsibilities. A compliance strategy 
would address areas of greatest risk to fish habitat based on integrated 
information gathering and the use of scientific knowledge. It would 
then set departmental priorities for using tools such as compliance 
promotion, education, promotion of technology development, and 
targeted enforcement to increase rates of compliance.


1.95 Environment Canada has a compliance strategy, environmental 
effects monitoring, and an enforcement plan in place for each of the 
two regulations it actively administers and enforces—the Pulp and 
Paper Effluent Regulations and the Metal Mining Effluent Regulations.


1.96 However, Environment Canada does not have a Fisheries Act 
compliance strategy for the industries and activities that must comply 
with the Act’s prohibition requirement against the deposit of harmful 
substances in water frequented by fish. The Department informed us 
that the number of parties potentially subject to the Act’s prohibition 
requirement numbers in the hundreds of thousands. The size of this 
population represents a challenge in developing a compliance strategy 


Environmental effects monitoring—Activity 
that assesses the aquatic ecosystems 
downstream from the site of effluent discharge 
to determine the impacts of the effluent on fish 
and the aquatic environment over the long term.
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and setting priorities for the use of compliance promotion and 
enforcement resources.


1.97 Environment Canada has not instituted an overall risk-based 
approach to the Fisheries Act to identify, assess, and address risks of 
non-compliance with the Act that could result in significant harm to 
fish habitat. The use of risk-based methodologies would allow the 
Department to focus its resources on those areas where significant risks 
to fish habitat are highest and ensure that they are adequately 
addressed in a consistent manner.


1.98 The absence of a risk-based approach to the Fisheries Act’s 
prohibition requirement also hampers the ability of the Department’s 
Enforcement Branch to plan its enforcement activities based on 
significant risks to fish habitat identified by the Department. The 
2008–2009 National Enforcement Plan reflects a largely reactive 
approach, based on complaints, to the Act’s prohibition requirement. 
However, the Plan does include planned inspections for some cruise 
ships, fish plants, and abandoned mines.


1.99 Identification of substances harmful to fish. We expected to 
find that Environment Canada had identified and assessed the risks 
associated with substances that are potentially harmful to fish and 
incorporated this information into its decision-making processes. 
We found that many sources of pollution that are harmful to fish are 
known to Environment Canada, but that information is incomplete 
and, in the absence of a compliance strategy for the Fisheries Act 
prohibition requirement, the Department is not using information 
that it does have to its full potential.


1.100 There are many substances or combinations of substances that 
have the potential to harm fish. Environment Canada has different 
means to identify such substances, including scientific and some working 
knowledge of sources of pollution and some individual substances that 
are harmful to fish and the aquatic environment. For example, during 
the late 1990s, the Department’s Science Branch conducted a series of 
threat assessments that were summarized in a 2001 report. While this 
work is now becoming dated, it identified sources of pollution by 
industries and activities, such as municipal wastewater effluent, that 
have a significant impact on aquatic ecosystems.


1.101 Environment Canada has knowledge about chemical substances 
through its scientific assessments under the Canadian Environmental 
Protection Act, 1999 and about the sources of some pollution that are 
harmful to fish from the Department’s other initiatives, such as the 
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processes supporting the 1987 Great Lakes Water Quality Agreement. 
However, the Department’s 2006 Science Plan identified the need for 
additional information to adequately assess the impacts of substances, 
especially the combination of substances entering fish habitat.


1.102 In June 2008, Environment Canada reported that “there is no 
national network of water quality monitoring sites designed specifically 
for the purpose of reporting the state of Canada’s water quality in a fully 
representative way at different geographic scales across Canada.” While 
such monitoring is not designed to identify individual substances 
harmful to fish, Environment Canada has indicated that information 
from water quality monitoring in sensitive watersheds could be used to 
supplement information about impacts on fish and fish habitat.


Complementary roles of related legislation and other jurisdictions have not 
been assessed


1.103 As noted earlier, Environment Canada does not have a separate 
organizational structure or processes to manage its overall Fisheries Act 
responsibilities; it uses the structures and processes that support its 
other legislative responsibilities, including the Canadian 
Environmental Protection Act, 1999 (CEPA).


1.104 Environment Canada has informed us that CEPA can play a 
complementary role to reduce the risk of violations of the Fisheries Act 
and reduce discharges of CEPA-regulated substances, thereby 
protecting fish habitat.


1.105 Reliance on CEPA. We expected to find that Environment 
Canada had determined the extent that the results achieved from its 
administration of CEPA could be relied on to meet its mandate for the 
Fisheries Act’s prohibition against the deposit of harmful substances 
into waters frequented by fish. The Department could also use such an 
assessment to help it determine the resources needed for administering 
its Fisheries Act responsibilities. However, Environment Canada has 
not completed such an assessment.


1.106  The case study (page 38) shows how the Department has used 
and proposes to use CEPA and the Fisheries Act to address significant 
risks to fish habitat from wastewater effluent.


1.107 Reliance on other jurisdictions. We focused on Environment 
Canada’s approach to cooperation with other jurisdictions, most 
notably provinces. Environment Canada relies on water legislation and 
enforcement in other jurisdictions to protect water from the effects of 
pollution and complement its Fisheries Act responsibilities. We expected 


Canadian Environmental Protection 
Act, 1999—Environment Canada’s primary 
legislation for controlling industrial and 
commercial chemicals and wastes that present 
an unacceptable risk to human health and the 
environment. The Act gives Environment Canada 
authority to regulate substances that are 
determined to be toxic.
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that Environment Canada had determined the extent that it could rely 
on the water legislation and enforcement by other jurisdictions to meet 
its mandate for the Fisheries Act’s prohibition requirement. We found 
that Environment Canada had not done this.


1.108 There is a history of cooperation on water pollution prevention 
where federal, provincial, and territorial governments have worked 
together through the Canadian Council of Ministers of the 
Environment (CCME) to address wastewater effluent, water quality 
monitoring, and water quality guidelines. Such cooperation is widely 
recognized as being important to implementing successful pollution 
prevention programs.


1.109 The Government of Canada has entered into formal agreements 
with Alberta and Saskatchewan to administer aspects of the Fisheries 
Act’s pollution prevention provisions. In a 1999 Report, the 
Commissioner of the Environment and Sustainable Development 
reported that these agreements did not always work as intended and 
that many activities that are essential to implementing the agreements 
were not working as well as they could.


Efforts to address risks posed by wastewater effluent


Wastewater effluent has long been identified as a major risk to aquatic ecosystems. It 
is one of the largest sources of pollution in water by volume and is a significant source 
of releases of nitrogen and phosphorus into water, both substances that can be harmful 
to fish. The issues that all governments must address to reduce the risks to water 
quality from wastewater effluent are complex and costly.


Under the Fisheries Act, wastewater effluent can contain substances harmful to fish. 
Environment Canada does not presently have a compliance strategy to ensure that 
municipal and other communities’ wastewater facilities comply with the Act’s 
prohibition requirement. However, Environment Canada’s Enforcement Branch 
responds to complaints involving wastewater facilities. Since 1999, several high-risk 
substances often found in wastewater effluent have been regulated under the Canadian 
Environmental Protection Act, 1999 (CEPA).


In 2003, Environment Canada started working with the Canadian Council of Ministers 
of the Environment (CCME) to address wastewater effluent issues. In October 2007, 
the CCME released the draft Canada-wide Strategy for the Management of Municipal 
Wastewater Effluent (the Strategy) for consultation. At the same time, Environment 
Canada consulted on its proposal to develop and use Fisheries Act regulations to 
implement the Strategy.


The Strategy is to be implemented over a long time frame, as long as 30 years, with 
the high-risk facilities having to meet the proposed regulatory requirement within 
10 years. The rationale for this lengthy time frame is the complex nature of the issues 
being addressed and the large costs involved to construct or upgrade wastewater 
facilities.


The necessary Fisheries Act regulations have yet to be established. However, this is an 
example of how CEPA and the Fisheries Act can be used to address significant risks to 
fish habitat.
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1.110 We examined the Canada–Alberta Administrative Agreement 
for the Control of Deposits of Deleterious Substances under the 
Fisheries Act. We found that the agreement was out of date and not 
being fully implemented (see the case study below).


1.111 We found that Environment Canada cannot demonstrate that 
the agreements with the provinces are active and being implemented, 
and it does not know the extent that the legislative frameworks of 
other jurisdictions can be relied on to support Environment Canada’s 
administration and enforcement of the pollution prevention provisions 
of the Fisheries Act.


Canada-Alberta Administrative Agreement for the Control 
of Deposits of Deleterious Substances under the Fisheries Act


In 1994, the Governments of Canada and Alberta entered into the Canada-Alberta 
Administrative Agreement for the Control of Deposits of Deleterious Substances under 
the Fisheries Act (the Agreement). The purpose of the Agreement was to establish 
terms and conditions for the cooperative administration of the pollution prevention 
provisions of the Fisheries Act and relevant provincial legislation. The rationale behind 
this was to streamline and coordinate the regulatory activities of Canada and Alberta 
and to reduce duplication. We examined the mechanisms that were in place under the 
Agreement to report to Environment Canada on the results achieved for specific 
responsibilities administered on its behalf.


We found that the Management Committee that governs the implementation and 
administration of the Agreement has not met in over two years. Environment Canada 
informed us that it meets regularly at the staff level with Alberta to discuss issues, 
including enforcement activity and reported releases of substances. Although 
Environment Canada has not formally assessed these working-level arrangements, it 
informed us that they are working effectively.


To determine how this collaboration has occurred in practice, we examined the 
arrangements for implementation of the Agreement with respect to oil sands 
operations. The Pembina Institute, an Alberta-based environmental non-governmental 
organization, has reported that oil sands operations are producing about 1.8 billion 
litres of tailings per day, storing them in tailing ponds. These tailings contain 
substances that are potentially harmful to fish. According to several environmental 
impact assessments of oil sands projects, leaching of the substances contained in the 
tailing ponds can be expected.


Environment Canada participates in environmental impact assessments and a number 
of oil sands working groups and research initiatives. Environment Canada has informed 
us that it does not have its own independent monitoring program because Alberta 
prohibits the release of tailing pond contents to surface water and monitors for leaching 
into local rivers and lakes. Alberta has a process in place to report spills to 
Environment Canada, including incidents that potentially fall under the Fisheries Act. 


Environment Canada relies on the Agreement and the arrangements with Alberta to 
meet its Fisheries Act responsibilities. However, the Agreement’s Management 
Committee has not provided its oversight role in over two years and Environment 
Canada has not formally assessed the extent that the arrangements with Alberta fulfill 
the Department’s Fisheries Act responsibilities.
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1.112 Recommendation. Environment Canada should develop a risk-
based approach to the Fisheries Act pollution prevention provisions to 
identify, assess, and address significant risks associated with non-
compliance with the Act. As part of this approach, Environment 
Canada should determine whether there are significant risks to fish 
habitat associated with non-compliance with the Fisheries Act that are 
not being addressed by the combination of its own administration and 
enforcement of the Act, and the administration of other federal and 
provincial legislation.


Environment Canada’s response. The Department accepts this 
recommendation and has assigned responsibility to the Public and 
Resources Sectors Directorate of the Environmental Stewardship 
Branch to coordinate risk management and compliance promotion 
priorities for subsection 36(3) of the Fisheries Act and associated 
regulations.


In 2009–10, Environment Canada will develop a work plan to identify 
current risks and risk management activities in non-regulated sectors, 
including Fisheries Act compliance promotion activities and other 
federal and provincial legislation. In 2010–11, the Department will 
complete the review of risks and risk management activities and will 
adjust departmental work plans as required.


Some regulations and guidance are outdated


1.113 We expected that Environment Canada would actively administer 
the Fisheries Act regulations pursuant to the pollution prevention 
provisions, and ensure that the regulations, and guidance on compliance 
with the Act, are adequate, up-to-date, relevant, and enforceable.


1.114 Regulated industries. Of the six Fisheries Act pollution 
prevention regulations currently in force, Environment Canada 
actively administers two—the Pulp and Paper Effluent Regulations and 
the Metal Mining Effluent Regulations. The four remaining regulations 
date back to the 1970s and are based on outdated technology and 
practices, making them difficult to enforce.


1.115 For example, the Petroleum Refinery Liquid Effluent Regulations 
contain outdated effluent sampling methods and requirements that are 
used to determine whether refineries are complying with the Fisheries 
Act. In addition, these regulations only apply to the five refineries that 
began operations on or after 1 November 1973 when the regulations 
came into force. The 14 refineries that were operating before that 
date are not subject to the regulations but are covered by 
voluntary guidelines.
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1.116 In 1998, the Standing Committee on Environment and 
Sustainable Development recommended that the Minister of the 
Environment undertake a review of Fisheries Act regulations to ensure 
that they were adequate, up-to-date, and enforceable. Further, 
regulations that were found to be deficient were to be amended to 
ensure their enforceability. The government responded that a review 
was not needed at that time. Consequently, the regulations that the 
Committee was concerned about 10 years ago have yet to be reviewed 
by Environment Canada and have not been updated.


1.117 Under the 2007 Cabinet Directive on Streamlining Regulations, 
departments are responsible for ensuring that regulations continually 
meet their initial policy objectives and for renewing their regulatory 
frameworks on an ongoing basis. While Environment Canada officials 
have raised concerns about these outdated regulations, the 
Department has no plans to address the concerns.


1.118 Guidelines and best practice statements. Between 1970 
and 1977, the Minister of Fisheries and the Environment issued six 
Fisheries Act guidelines to specific industries. These guidelines 
recommend voluntary measures that could be applied to control effluent 
discharged from operations and thereby demonstrate compliance with 
the Act. The guidelines are based on technology and best practices 
dating back to the 1960s. Consequently, the guidelines represent an 
impediment to Environment Canada’s current enforcement of the Act’s 
prohibition requirement, as industrial practices and technology have 
changed significantly in the intervening decades.


1.119 Environment Canada has also issued many industry-specific 
best practice statements over the years. However, the Department 
has no process to review and recall these statements should they 
become outdated.


1.120 Recommendation. Environment Canada should review existing 
Fisheries Act regulations, guidelines, and best management practices to 
ensure that they are adequate, up-to-date, relevant, and enforceable.


Environment Canada’s response. The Department accepts this 
recommendation. Over the 2009–2012 period, Environment Canada 
will undertake a review of the continued relevance of the four 
regulations noted below in light of Fisheries Act guidelines, provincial 
standards, and industry best management practices, and will take the 
necessary steps to update or repeal them as appropriate:


• Chlor-Alkali Mercury Liquid Effluent Regulations


• Meat and Poultry Products Plant Liquid Effluent Regulations
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• Petroleum Refinery Liquid Effluent Regulations


• Potato Processing Plant Liquid Effluent Regulations


Enforcement quality assurance and control have weaknesses


1.121 We focused on Environment Canada’s enforcement activities that 
prevent, deter, and detect non-compliance with the pollution 
prevention provisions of the Fisheries Act. Enforcement activities include


• inspections to verify compliance;


• investigations of suspected violations; and


• measures to compel compliance, such as written directives 
and warnings, and charges under the Act.


1.122 We expected that Environment Canada could demonstrate that 
its enforcement actions had been taken in accordance with the 
Compliance and Enforcement Policy, which states that the Act must 
be administered and enforced in a “fair, predictable and consistent 
manner” and provides general guidance on how this is to be achieved.


1.123 We examined the Enforcement Branch’s quality assurance and 
control practices for its enforcement activities. There are a number of 
important quality assurance and control practices in place. For 
example, Environment Canada has provided reporting independence 
to its Enforcement Branch as it now reports directly to the Deputy 
Minister, and the Department and Fisheries and Oceans Canada 
jointly developed the 2001 Compliance and Enforcement Policy in 
response to recommendations from a 1998 Report of the Standing 
Committee on the Environment and Sustainable Development. 
However, we found the following:


• There is no overall process by which headquarters reviews 
regional enforcement activities to assess whether the Policy 
was followed and consistently enforced.


• The Enforcement Branch has limited information on the nature 
and extent of Fisheries Act compliance issues. The Enforcement 
Branch believes that about 40 to 50 percent of the public 
complaints it receives arise from Fisheries Act concerns, but it has 
not completed an analysis of the nature of these complaints or the 
subsequent enforcement activities.


1.124 We selected a random sample of 15 enforcement actions—
inspections, investigations, and measures to compel compliance—
taken in the year ended 31 March 2008 to determine whether they 
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were taken in accordance with the Compliance and Enforcement 
Policy. We found that the enforcement actions we reviewed 
demonstrated compliance with the Policy.


1.125  Nevertheless, the weaknesses in the Enforcement Branch’s 
quality assurance and control practices limit the Branch’s ability to 
demonstrate that its actions have been taken in accordance with the 
Compliance and Enforcement Policy.


1.126 Recommendation. Environment Canada should ensure that its 
enforcement quality assurance and control practices are sufficient to 
demonstrate that its actions have been taken in accordance with the 
Compliance and Enforcement Policy.


Environment Canada’s response. The Department accepts this 
recommendation. The Enforcement Branch is continuing to develop a 
framework, standardize processes, and establish accountabilities to 
enhance its quality assurance and its quality control. More specifically, 
the quality assurance and quality control framework is being both 
developed and implemented over the 2009–10 and 2010–11 fiscal 
years and maintained thereafter. At the same time, the Enforcement 
Branch is establishing a quality assurance unit, as well as a working 
group, to oversee and support the quality of enforcement data. 
Collectively, their responsibilities will include developing new 
procedures for data entry, implementing a systematic data quality and 
control monitoring process that will involve both regional 
management teams as well as headquarters, conducting periodic 
quality assurance analysis of enforcement files, and providing training 
to Enforcement Officers.


Interdepartmental cooperation Cooperation between the two departments is lacking


1.127 The Minister of Fisheries and Oceans continues to be legally 
responsible to Parliament for all sections of the Fisheries Act, including 
administration of the pollution prevention provisions that have been 
assigned to Environment Canada. The Habitat Policy and the 
Compliance and Enforcement Policy promote the concept of Fisheries 
and Oceans Canada and Environment Canada working cooperatively 
to achieve the policies’ objectives. We expected to find that the two 
departments had formal arrangements to establish the expectations for 
administration of the pollution prevention provisions of the Fisheries 
Act and that they had implemented the cooperative arrangements 
reflected in the policies.
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1.128 A 1985 Memorandum of Understanding (MOU) between 
Fisheries and Oceans Canada and Environment Canada sets out their 
collective responsibilities for administration of the pollution 
prevention provisions of the Fisheries Act. It is not being actively 
implemented by the two departments. For example, the MOU calls for 
regular, at least annual, meetings between senior officials to discuss 
operational, regulatory, and national policy considerations. These 
meetings are not held.


1.129 In response to our 2001 audit, Fisheries and Oceans Canada 
noted that the Memorandum of Understanding would be reviewed in 
the near future to further clarify the respective roles and expectations 
of the two departments in administering the pollution prevention 
provisions. This has not been done.


1.130 Implementing the policies. We found that Fisheries and Oceans 
Canada and Environment Canada have few formal interactions related 
to the policies. The Habitat Policy indicates that Fisheries and Oceans 
Canada is to work with Environment Canada to establish federal 
priorities. The Policy also stipulates that Fisheries and Oceans Canada 
is to provide criteria for fisheries protection to Environment Canada to 
guide it in its effort to protect fish and fish habitat from pollution. 
This has not been done.


1.131 The 2001 Compliance and Enforcement Policy called for a joint 
review of its implementation by the two departments after five years. 
Seven years later, we found that neither department was aware of this 
requirement and the joint review has not been done.


1.132 While there are many ongoing working-level interactions 
between officials of the two departments, we found that this has not 
been translated into the specific actions called for under the Habitat 
Policy and the Compliance and Enforcement Policy.


1.133 Establishing expectations. There are no formal arrangements 
by which Fisheries and Oceans Canada and Environment Canada 
establish the expectations for administration of the pollution 
prevention provisions of the Fisheries Act. Environment Canada’s 
administration of the provisions has been left to its discretion.


1.134 Recommendation. Fisheries and Oceans Canada, with 
the support of Environment Canada, should clearly establish the 
expectations for Environment Canada’s administration of the pollution 
prevention provisions, including the expected interactions between the 
two departments to support the delivery of the 1986 Habitat Policy.
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Environment Canada’s and Fisheries and Oceans Canada’s 
response. The departments accept this recommendation and, by 
31 March 2011, will review the administration of section 36 of the 
Fisheries Act. By 31 March 2012, a renewed Memorandum of 
Understanding that better establishes expectations and responsibilities 
for Environment Canada will be in place.


Conclusion


1.135 Fisheries and Oceans Canada and Environment Canada cannot 
demonstrate that they are adequately administering and enforcing the 
Fisheries Act, and applying the Habitat Policy and the Compliance and 
Enforcement Policy in order to protect fish habitat from the adverse 
impacts of human activity.


1.136 Habitat Policy. In the 23 years since the Habitat Policy was 
adopted, Fisheries and Oceans Canada has not fully implemented 
the Policy, and little information exists about the achievement of 
the Policy’s overall long-term objective of a net gain in productive 
fish habitat. Fisheries and Oceans Canada needs to gather information 
on the state of fish habitat and develop habitat indicators to assess 
the state of Canada’s fish habitat. Through improved information 
about the state of fish habitat, Canadians will be better informed 
about whether progress is being made toward the Policy’s long-term 
objective.


1.137 Environmental Process Modernization Plan (EPMP). 
Fisheries and Oceans Canada has made progress in implementing 
the EPMP so that it can better manage its risks. The EPMP has 
resulted in a reliance on Canadians’ self-compliance with the 
Fisheries Act habitat protection provisions for common, low-risk 
projects, to allow the Department to use its resources on projects that 
represent a greater risk to fish habitat. There are shortcomings in 
implementation of the EPMP. We found that the Department does not 
have adequate quality assurance and control processes for its new risk-
based decision making. It cannot demonstrate that projects that 
represent a risk to fish habitat have been adequately assessed and a 
consistent approach has been applied. We found that Fisheries and 
Oceans Canada reduced its enforcement by half before implementing 
its new compliance approach. Further, the Department rarely monitors 
whether project proponents actually comply with the Department’s 
conditions of approval or whether proponents’ actions effectively 
maintained the expected no net loss in habitat.
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1.138 Pollution prevention provisions. Environment Canada has not 
clearly identified what it has to do to meet its Fisheries Act 
responsibility for the pollution prevention provisions, including 
establishing results expectations and appropriate accountability 
arrangements that provide national coordination and guidance on the 
administration of the Act. Environment Canada does not use a 
risk-based approach to the Fisheries Act to identify, assess, and address 
risks associated with non-compliance with the Act that could lead to 
significant harm to fish habitat. It does not have a Fisheries Act 
compliance strategy for the industries and activities that must comply 
with the Act’s prohibition against the deposit of harmful substances in 
waters frequented by fish. Environment Canada has not determined 
whether the results achieved through other legislation (such as the 
Canadian Environmental Protection Act, 1999), other levels of 
government, and its own enforcement activities meet the Act’s 
stringent pollution prohibition requirement.


1.139 Review of regulations. Regulations under the pollution 
prevention provisions of the Fisheries Act allow regulated industries to 
deposit specified substances into waters frequented by fish within 
discharge limits. Environment Canada actively administers only two of 
the six Fisheries Act regulations for which it has responsibility. The two 
regulations cover the pulp and paper industry and metal mines, which 
have in the past represented risks to fish. However, the remaining four 
regulations, all of which date to the 1970s, are not actively being 
administered. The Department considers them to be outdated and 
difficult to enforce. By not reviewing these regulations to determine 
whether they still meet their initial policy objectives, Environment 
Canada is not following the 2007 Cabinet Directive on Streamlining 
Regulations.


1.140 Continuing issues. Many of the issues raised in this chapter have 
been raised before in previous audit reports, especially as they relate to 
Fisheries and Oceans Canada. For example, we have previously 
observed that Fisheries and Oceans Canada had not implemented 
aspects of the Habitat Policy, did not know whether it was progressing 
toward the ultimate objective of a net gain in fish habitat, and needed 
to devote more time and effort to compliance monitoring.
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About the Audit
All of the audit work in this chapter was conducted in accordance with the standards for assurance 
engagements set by The Canadian Institute of Chartered Accountants. While the Office adopts these 
standards as the minimum requirement for our audits, we also draw upon the standards and practices of 
other disciplines.


Objective


The audit objective was to determine whether Fisheries and Oceans Canada and Environment Canada 
can demonstrate that they are adequately administering and enforcing the Fisheries Act, and applying the 
Habitat Policy and the Compliance and Enforcement Policy in order to protect fish habitat from the 
adverse impacts of human activity.


Scope and approach


The audit included the administration of the fish habitat protection and pollution prevention provisions of 
the Fisheries Act and the two policies (the Habitat Policy and the Compliance and Enforcement Policy) 
that set out the government’s intentions related to these provisions. The audit included the policies, 
programs, and activities of Fisheries and Oceans Canada and Environment Canada, and certain 
arrangements with others that support the administration and enforcement of these provisions.


The audit did not focus on the environmental assessments required by the Canadian Environmental 
Assessment Act that may be triggered by ministerial authorizations under the provisions of the Fisheries Act.


Our approach included reviewing documents from the headquarters and regional offices, interviewing 
management and employees, examining databases, examining a sample of project proposals referred to 
Fisheries and Oceans Canada, examining a sample of enforcement actions taken by both departments, and 
analyzing procedures. We also reviewed a number of relevant environmental petitions and the related 
responses from department ministers.


Criteria


Listed below are the criteria that were used to conduct this audit and their sources.


Criteria Sources


Fisheries and Oceans Canada and Environment Canada should 
administer and enforce the fish habitat protection and pollution 
control provisions of the Fisheries Act in a fair, predictable, and 
consistent manner so as to achieve the Habitat Policy and the 
Compliance and Enforcement Policy.


• Department of Fisheries and Oceans, Policy for the 
Management of Fish Habitat, 1986


• Environment Canada, Compliance and Enforcement Policy for 
the Habitat Protection and Pollution Prevention Provisions of 
the Fisheries Act, 2001


• Cabinet Directive on Streamlining Regulation, 2007
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Audit work completed


Audit work for this chapter was substantially completed on 3 October 2008.


Audit team


Assistant Auditor General: Neil Maxwell
Principals: Eric Hellsten and Kevin Potter
Directors: Lana Dar and John Sokolowski


Erika Boch
Sébastien Bureau
Joanne Butler
Don MacNeill
David Wright


For information, please contact Communications at 613-995-3708 or 1-888-761-5953 (toll-free).


Fisheries and Oceans Canada and Environment Canada should 
work collaboratively with provinces, communities, and 
stakeholders to implement the fish habitat protection and 
pollution control provisions of the Fisheries Act, and the Habitat 
Policy and the Compliance and Enforcement Policy. Where 
specific responsibilities are administered by others on behalf of 
Fisheries and Oceans Canada and Environment Canada, 
mechanisms should be in place to report to Fisheries and 
Oceans Canada or Environment Canada on the results achieved 
in the conduct of these responsibilities.


• Department of Fisheries and Oceans, Policy for the 
Management of Fish Habitat, 1986


• Environment Canada, Compliance and Enforcement Policy for 
the Habitat Protection and Pollution Prevention Provisions of 
the Fisheries Act, 2001


• CCME, A Canada-wide Accord on Environmental 
Harmonization


• 1999 CESD Report—Streamlining Environmental Protection 
Through Federal-Provincial Agreements: Are They Working?


Fisheries and Oceans Canada’s Environmental Process 
Modernization Plan should support the achievement of the 
Habitat Policy and the Compliance and Enforcement Policy, and 
be implemented fully, adapting its implementation to reflect 
experience.


• Department of Fisheries and Oceans, Policy for the 
Management of Fish Habitat, 1986


• Environment Canada, Compliance and Enforcement Policy for 
the Habitat Protection and Pollution Prevention Provisions of 
the Fisheries Act, 2001


• DFO Change Agenda


• DFO, Environmental Process Modernization Plan, 2004


• Cabinet Directive on Streamlining Regulation, 2007


Fisheries and Oceans Canada and Environment Canada should 
measure and report on the extent to which their programs and 
activities contribute to the achievement of the Habitat Policy 
and the Compliance and Enforcement Policy and meet the 
reporting requirements under the Fisheries Act.


• Department of Fisheries and Oceans, Policy for the 
Management of Fish Habitat, 1986


• Environment Canada, Compliance and Enforcement Policy for 
the Habitat Protection and Pollution Prevention Provisions of 
the Fisheries Act, 2001


• Results for Canadians: A Management Framework for the 
Government of Canada


Criteria Sources
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Appendix List of recommendations


The following is a list of recommendations found in Chapter 1. The number in front of the 
recommendation indicates the paragraph number where it appears in the chapter. The numbers in 
parentheses indicate the paragraph numbers where the topic is discussed.


Recommendation Response


Protecting fish habitat


1.33 In order to make consistent 
decisions on project referrals, in 
accordance with departmental 
expectations, Fisheries and Oceans 
Canada should ensure that an 
appropriate risk-based quality assurance 
system is in place for the review of 
these decisions. (1.19–1.32)


Fisheries and Oceans Canada’s response. The Department 
accepts this recommendation. Over the past number of years, 
Fisheries and Oceans Canada has made efforts to improve the 
quality, consistency, and transparency of its decision making by 
implementing the Risk Management Framework. Although 
much progress has been made, the Department recognizes that 
there is still much work to be done with respect to 
documentation standards. With that in mind, 
by 31 March 2010, Fisheries and Oceans Canada will implement 
a risk-based quality assurance system to verify that 
documentation standards are being applied consistently by staff.


1.41  Fisheries and Oceans Canada 
should accelerate the implementation 
of its Habitat Compliance Decision 
Framework to ensure that there is an 
adequate risk-based approach 
to monitoring projects and providing 
assurance that proponents are 
complying with the Fisheries Act and all 
terms and conditions of departmental 
decisions. The Department should also 
determine whether the required 
mitigation measures and compensation 
are effective in meeting the no net loss 
principle. (1.34–1.40)


Fisheries and Oceans Canada’s response. The Department 
accepts this recommendation. Fisheries and Oceans Canada 
currently applies a risk-based approach, but recognizes that 
opportunities for improvement remain. Once the Habitat 
Compliance Modernization initiative is fully implemented, the 
Department will be able to provide better assurance that 
proponents are complying with the terms and conditions of the 
Department’s decisions. Considering this, the Department 
commits to fully implement the Habitat Compliance Decision 
Framework and report on results of project monitoring activities 
by 31 March 2010 and annually thereafter.


Fisheries and Oceans Canada will continue to work with 
proponents to design and implement follow-up monitoring 
studies. Between now and the end of 2011, the Department will 
review and develop standard scientific methodologies to 
examine the effectiveness of compensation in achieving the no 
net loss guiding principle so that these methodologies can be 
used by proponents when designing monitoring studies.
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1.48 Fisheries and Oceans Canada 
should ensure that its enforcement 
quality assurance and control processes 
are sufficient to demonstrate that its 
actions have been taken in accordance 
with the Compliance and Enforcement 
Policy. The Department should provide 
guidance on the type of complaints that 
fishery officers should respond to and 
take action on, and the Department 
should specify minimum 
documentation requirements for 
occurrences. (1.42–1.47)


Fisheries and Oceans Canada’s response. The Department 
accepts this recommendation and, by 31 August 2010, will 
establish, disseminate, and communicate to regions an 
operational protocol to ensure better documentation of 
enforcement actions and monitoring of activities to ensure 
consistency with the Compliance and Enforcement Policy.


Guidance on the nature of complaints that warrant the attention 
of fishery officers has also been identified as a need by the 
Department. By 31 March 2011, the Department will examine 
the process currently in use and, by 31 March 2012, the 
Department will examine the Habitat Compliance Decision 
Framework to improve its guidance to staff, clarify 
documentation protocols, and establish minimum 
documentation standards for occurrences.


1.69 Fisheries and Oceans Canada 
should clarify the parts of the Habitat 
Management Program that it will 
continue to administer, the extent that 
it wants others to deliver the program 
on its behalf, and the resource 
implications. The Department should 
also assess whether accountability 
mechanisms in all of its existing 
agreements are working effectively 
enough to report and assess the results 
achieved through its collaboration with 
others. In addition, it should review the 
agreements to ensure that they are 
aligned with its view of the long-term 
goals of the Habitat Management 
Program. (1.49–1.68)


Fisheries and Oceans Canada’s response. The Department 
accepts this recommendation and, by 31 March 2011, will have 
reviewed and evaluated its memoranda of understanding with 
provinces and territories. The Department will continue to work 
with its partners to strengthen the governance and 
accountability mechanisms and ensure that the partnership 
arrangements are aligned with the Department’s goals and its 
strategic vision.


1.74 Fisheries and Oceans Canada 
should develop habitat indicators to 
apply in ecosystems with significant 
human activity. The Department 
should use these indicators to assess 
whether it is making progress on the 
Habitat Policy’s long-term objective to 
achieve an overall net gain in fish 
habitat. (1.70–1.73)


Fisheries and Oceans Canada’s response. The Department 
accepts and agrees with this recommendation and is committed 
to moving toward an ecosystems approach and the increased use 
of biological indicators, particularly in areas of significant human 
activity. However, this task is far from trivial as it will require 
significant new scientific understanding to ensure that the 
indicators adopted do in fact tell us what we need to know about 
the health of the aquatic ecosystem.


Recommendation Response
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1.80 Fisheries and Oceans Canada 
should determine what actions are 
required to fully implement the 
1986 Habitat Policy and confirm 
whether it intends to implement 
all aspects of the Policy. (1.75–1.79)


Fisheries and Oceans Canada’s response. The Department 
accepts this recommendation and, by March 2010, will 
determine what actions are required to fully implement the 
Habitat Policy.


Pollution prevention provisions


1.93 Environment Canada should set 
out clear objectives and results 
expectations for its Fisheries Act 
responsibilities, and establish 
accountability for achieving the desired 
results, including providing national 
coordination and guidance on the 
administration of the Act. (1.81–1.92) 


Environment Canada’s response. The Department accepts this 
recommendation and will put in place a Results-based 
Management and Accountability Framework in 2009–10 for 
Environment Canada’s Fisheries Act responsibilities. The 
framework will clearly identify the objectives, responsibilities, 
and expected results, including how national coordination and 
guidance on Environment Canada’s administration of the Act 
will be provided.


1.112 Environment Canada should 
develop a risk-based approach to the 
Fisheries Act pollution prevention 
provisions to identify, assess, and 
address significant risks associated with 
non-compliance with the Act. As part 
of this approach, Environment Canada 
should determine whether there are 
significant risks to fish habitat 
associated with non-compliance with 
the Fisheries Act that are not being 
addressed by the combination of its own 
administration and enforcement of the 
Act, and the administration of other 
federal and provincial legislation.
(1.94–1.111)


Environment Canada’s response. The Department accepts this 
recommendation and has assigned responsibility to the Public 
and Resources Sectors Directorate of the Environmental 
Stewardship Branch to coordinate risk management and 
compliance promotion priorities for subsection 36(3) of the 
Fisheries Act and associated regulations.


In 2009–10, Environment Canada will develop a work plan to 
identify current risks and risk management activities in non-
regulated sectors, including Fisheries Act compliance promotion 
activities and other federal and provincial legislation. In 
2010–11, the Department will complete the review of risks and 
risk management activities and will adjust departmental work 
plans as required.


Recommendation Response
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1.120 Environment Canada should 
review existing Fisheries Act regulations, 
guidelines, and best management 
practices to ensure that they are 
adequate, up-to-date, relevant, and 
enforceable. (1.113–1.119)


Environment Canada’s response. The Department accepts this 
recommendation. Over the 2009–2012 period, Environment 
Canada will undertake a review of the continued relevance of 
the four regulations noted below in light of Fisheries Act 
guidelines, provincial standards, and industry best management 
practices, and will take the necessary steps to update or repeal 
them as appropriate:


• Chlor-Alkali Mercury Liquid Effluent Regulations


• Meat and Poultry Products Plant Liquid Effluent Regulations


• Petroleum Refinery Liquid Effluent Regulations


• Potato Processing Plant Liquid Effluent Regulations


1.126 Environment Canada should 
ensure that its enforcement quality 
assurance and control practices are 
sufficient to demonstrate that its 
actions have been taken in accordance 
with the Compliance and Enforcement 
Policy. (1.121–1.125)


Environment Canada’s response. The Department accepts this 
recommendation. The Enforcement Branch is continuing to 
develop a framework, standardize processes, and establish 
accountabilities to enhance its quality assurance and its quality 
control. More specifically, the quality assurance and quality 
control framework is being both developed and implemented 
over the 2009–10 and 2010–11 fiscal years and maintained 
thereafter. At the same time, the Enforcement Branch is 
establishing a quality assurance unit, as well as a working group, 
to oversee and support the quality of enforcement data. 
Collectively, their responsibilities will include developing new 
procedures for data entry, implementing a systematic data 
quality and control monitoring process that will involve both 
regional management teams as well as headquarters, conducting 
periodic quality assurance analysis of enforcement files, and 
providing training to Enforcement Officers.


Interdepartmental cooperation


1.134 Fisheries and Oceans Canada, 
with the support of Environment 
Canada, should clearly establish the 
expectations for Environment Canada’s 
administration of the pollution 
prevention provisions, including the 
expected interactions between the two 
departments to support the delivery of 
the 1986 Habitat Policy. 
(1.127–1.133)


Environment Canada’s and Fisheries and Oceans Canada’s 
response. The departments accept this recommendation and, by 
31 March 2011, will review the administration of section 36 of 
the Fisheries Act. By 31 March 2012, a renewed Memorandum of 
Understanding that better establishes expectations and 
responsibilities for Environment Canada will be in place.


Recommendation Response
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What’s New in this Report?


The 2009 Sustainability Snapshot profiles the 
social, economic and environmental health of 
the Fraser Basin, and is the fourth in a series of 
reports prepared by the Fraser Basin Council since 
January 2003. The purpose of Snapshot 4 is to: 


Increase public awareness and understanding  
of sustainability issues and trends


Identify critical issues and responses to  
improve progress towards sustainability


Inform and influence decisions and actions  
to advance sustainability.


Sustainability indicators are not complete measurements of sustainability, 
nor are they solutions in and of themselves. They can, however, help to 
simplify complex issues and build understanding by reflecting trends over 
time, comparing different geographic regions and helping identify areas 
where progress is being made and where change is needed.


Sustainability Snapshot 4 builds on the scope and approach  
of the Council’s first three Snapshot reports and includes several 
refinements and new features.


Sheep Creek Bridge over the Fraser River
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Mark Your 
Calendars!


The next State of the 
Fraser Basin Conference is 
coming November 2010


Refinements to the Scope of Topics 
The scope of sustainability topics has been refined in a few cases, including:


• addition of “Biodiversity” (to include new data available for Snapshot 4); 
• substitution of “Consumption & Waste” (to combine information previously 
reported in sections on “Population & Consumption” and “Wastes & Toxins;” and 
• deletion of “Natural Hazards” (due to a lack of new data available for Snapshot 4).


Updates and Refinements to the Indicators 
Indicator trends have been updated, where possible, since the release of 
Sustainability Snapshot 3. In many cases, recent data (such as 2006 census 
data) were available; however, in some cases, updated data were not yet 
available, so alternative indicators or approaches were used to refine the 
report and update the analysis. In some cases, a broader suite of indicators 
is presented to provide a more complete picture of the state of sustainability 
and to provide fresh insights.


Actions – The Many Faces of Sustainability 
Complementing the quantitative indicators and data are examples of 
sustainability action, and some of the many “faces” of sustainability – the 
people who are leading positive change in communities across the Basin.


Regional Sustainability Highlights 
Snapshot 4 profiles each of the five regions of the Fraser Basin –  
Upper Fraser, Cariboo-Chilcotin, Thompson, Fraser Valley and Greater 
Vancouver-Sea to Sky (GVSS) – along with highlights of indicator trends  
where there were data specific to those regions: see pages 76-79.


Summary of Sustainability Highlights 
For each of the topics, two to three “headline indicators” have been selected 
as highlights. These are presented together in a concise format to show “at 
a glance” the status of each, which indicators are getting better or worse, 
and the overall state of sustainability in the Fraser Basin: see pages 80-83. 
In addition, an analysis has been undertaken to assess change across all the 
indicators since the publication of Sustainability Snapshot 3 in November 2006.


Steps for Sustainability 
In previous Snapshot reports, actions to advance sustainability were offered 
for each of the topics. In this report, actions have been collated across all 
topics and combined in a separate section – Steps for Sustainability. These 
actions are tailored for individuals and organizations, including governments, 
businesses and non-profit organizations: see pages 84 to 87.


Maps 
Sustainability Snapshot 4 includes two maps of the Fraser Basin (see 
enclosed map sheet in back pocket). Map 1 includes an overview of the 
Fraser Basin and each of its five regions, and Map 2 presents some of the 
key land uses in the Fraser Basin, including the history of forest harvesting, 
the Agricultural Land Reserve, Protected Areas and grasslands.


Fraser Basin Council Area of Interest 
Part of the Greater Vancouver-Sea to Sky (GVSS) region, including the region 
from North Vancouver to Whistler, is technically outside of the Fraser River 
watershed boundary. The data analysis in this report, however, often includes 
this area in the Fraser Basin because it is an area of interest and operations 
of the Fraser Basin Council.


  We WanT YouR feeDbaCk


This report was shaped, in part, by feedback 
and suggestions received following each of 
the previous Sustainability Snapshot reports 
released in January 2003, November 2004 
and November 2006. The Council values 
the insights and perspectives of individuals, 
government representatives, people in 
the business community and those in civil 
society. Once again, we invite feedback. 
Please let us know: 


• Is the report useful in guiding your actions 
and decisions to advance sustainability? 
• In what ways are you using the report 
and the indicators? 
• How can the report be made more 
useful and useable? 
• What suggestions do you have to improve 
future Sustainability Snapshot reports?


A feedback form is available on  
the Fraser Basin Council website  
(www.fraserbasin.bc.ca), or by request. 


MoRe 
InfoRMaTIon


For information on the 
Fraser Basin Council’s 
Sustainability Indicators 
Program, contact:


Steve Litke 
Senior Program Manager 
(604) 488-5358 
slitke@fraserbasin.bc.ca


Fraser Basin Council 
1st Floor 
470 Granville Street 
Vancouver, BC V6C 1V5


  onlIne


Watch for the online versions:  
www.fraserbasin.bc.ca


Sustainability Snapshot 4 will be available 
on the Fraser Basin Council website in PDF 
in February 2009. Following the release of 
the print and PDF versions of this report, 
watch for our interactive online report, 
coming mid-2009. Visit the Fraser Basin 
Council website at www.fraserbasin.bc.ca.


www.fraserbasin.bc.ca







4


The Fraser Basin and  
Fraser Basin Council


We want to see the Fraser Basin as a  
place where social well-being is supported 
by a vibrant economy and sustained by  
a healthy environment.


  bC’s fRaseR basIn


High atop Mount Robson, small streams trickle down, merge, and transform 
into the headwaters of the Fraser River. As the river takes shape, it begins to 
reveal a character as stunning as the landscapes and communities it traverses. 
From small mountain river to raging rapids, the river proves its might at every 
turn, travelling 1,400 km to meet the Pacific Ocean at the Strait of Georgia.


On its journey, the Fraser carves an S-shape across British Columbia’s 
heartland, anchoring an arterial network of tributary rivers and streams that 
fan out across 240,000 square km and carry fresh water to the land, the 
people and the animals and plants. The Fraser is BC’s longest river, and  
the Fraser Basin the province’s largest watershed.


The Basin has been home to the first faces of sustainability – those of 
First Nations, the original occupants – for more than 10,000 years. First 
Nations people bring a tradition of respect for the water and land and their 
inhabitants and an ethic of stewardship. These hold lessons for everyone  
who cares about sustainability.


The past 200 years have brought about rapid change. Today the Basin 
is home to 2.7 million people – two-thirds of BC’s population – the 
faces of many cultures, languages and religions. Mutual acceptance, 
understanding and collaboration among different peoples is key to living 
peacefully together and ensuring all can fulfil their potential. 


From Vanderhoof to Prince George, Williams Lake and Kamloops to the most 
populated stretches of the Fraser Valley and Greater Vancouver, the Fraser 
Basin is a place where many communities thrive. There are numerous natural 
resources, and many livelihoods directly or indirectly depend upon forestry, 
agriculture, tourism, transportation, industry and businesses of all kinds.


Yet there are social, economic and environmental challenges that confront 
communities of the Fraser Basin: rapid urban expansion, resource 
consumption, pollution, waste, water shortages, public health problems, 
economic uncertainties and disparities, social inequity, loss of biodiversity, 
and over-arching threats from global climate change – such as changes in air 
and water temperature, extreme weather events, sea level rise and changes 
in natural habitat, forest viability and agricultural productivity. All of this calls 
for a shift from short-term to long-term thinking, and for action that respects 
the well-being of future generations. In essence, it calls for sustainability.
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The Charter defines sustainability as “Living and managing activities in 
a way that balances social, economic, environmental and institutional 
considerations to meet our needs and those of future generations.”


The Fraser Basin Council is committed to bringing together decision-
makers and others from diverse areas who wish to identify and respond to 
sustainability concerns, begin a dialogue and seek collaborative solutions.


Sustainability through Monitoring, Awareness and Action 
FBC continually raises awareness of sustainability issues, offers opportunities 
for action and supports government, agencies, businesses and community 
groups in their work in the Fraser Basin and across BC. Current partnership 
programs include Smart Planning for Communities, Integrated Flood Hazard 
Management, Fraser Salmon and Watersheds Program (with the Pacific 
Salmon Foundation) and various climate change and clean air initiatives, 
including those to assist private and public sector fleets in adopting green 
practices and technologies. In each of FBC’s five regions, many other programs 
are underway to build strong local economies and resilient communities.


The Fraser Basin Council’s Sustainability Indicators Program, reflected in this 
report and in a series of Sustainability Snapshot reports, is an important way 
that FBC helps monitor the state of sustainability over time.


  The fRaseR basIn CounCIl


Formed in 1997, the Fraser Basin Council (FBC) is a charitable, not-for-
profit body committed to advancing sustainability in the Fraser Basin.


FBC is led by 36 directors representing the diversity of the Basin, from  
the four orders of government – Federal, Provincial, Local and First 
Nations – and from the private sector and civil society. This governance 
structure and commitment to collaboration is one of the first of its kind in 
Canada and has served as a model for others in this country and abroad.


  a ChaRTeR foR susTaInabIlITY


The Council fulfills its mandate by working with the vision, principles and 
goals articulated in its Charter for Sustainability. The Charter is a good-faith 
agreement among all those in the Basin to work collaboratively toward a 
more sustainable future. To ensure that the Council has a local presence 
and is addressing issues of real concern from all parts of the Basin, it has 
established regional committees and offices in each of the Basin’s five 
sub-regions – Upper Fraser, Cariboo-Chilcotin, Thompson, Fraser Valley, 
and Greater Vancouver-Sea to Sky.


The FBC Directors commit to the vision, principles and goals of the Charter 
for Sustainability, signed by the founders of the Council and setting out 12 
principles to guide its work. The Fraser Basin Council believes that sustainability 
must integrate social, economic and environmental considerations, and that 
long-term thinking should underpin all human endeavours.


Showing That Collaborative Governance Works 
Inside the FBC boardroom, Directors make decisions through dialogue, 
collaboration and consensus. This is only possible with a commitment 
to respect each other, value diversity, consider multiple perspectives 
and foster trust. FBC is always pleased to work with other agencies, 
boards, committees and task forces, in the Basin and beyond, that want 
to undertake collaborative decision-making and ingrain the principles of 
sustainability into their work.


Facilitating Collaborative Solutions 
Many of today’s toughest public issues are, in essence, sustainability issues 
– with linkages between social, economic and environmental considerations. 







  susTaInabIlITY Issues aRe ConneCTeD 


Stated simply, sustainability is about securing our 
future. That, of course, is anything but simple.


People are accustomed to quickly shifting attention from one big issue 
to the next – from social inequity, to environmental threat, to economic 
downturn. But however compelling the headline of the day, it is the 
connections among all these issues that are most important when it  
comes to our future health and well-being. 


Sustainability Snapshot 4 offers data and trends to help people understand 
social, economic and environmental issues and make critical connections. 
Energy and climate change offer a powerful example. The amount and type 
of energy people consume significantly affects greenhouse gas emissions, 
which are driving global climate change. As the climate changes, the natural 
environment responds and shifts. Like other species, humans are adapted to 
environmental conditions that have been relatively stable over long periods of 
time. When natural cycles, habitats and biodiversity change quickly, there are 
social, economic and environmental impacts.


To illustrate, warmer winters in BC have created favourable conditions for the 
mountain pine beetle infestation, which has resulted in large areas of dead 
pine trees and a dramatic drop in an important renewable forestry resource. 
Although this beetle is native to BC, the average area it has affected during 
the recent outbreak (2001–2008) has increased by 47 times compared to the 
previous 20-year average. Related impacts include an increase in the extent, 
frequency or magnitude of natural disturbances, such as forest fires, floods 
and erosion. These events, in turn, have harmful impacts on communities. 


There are also strong connections and interdependencies within social 
and economic systems. The growth and decline of the economy can have 


far- reaching benefits and costs for communities. While quick economic 
growth can increase rates of employment and income, it may also be 
accompanied by higher consumption, waste generation, inflation and 
cost of living. There are particular challenges for those who may not be 
fully benefiting from the economy, such as those who are unemployed, 
under-employed or finding it difficult to make ends meet. Poverty 
impacts people’s health and education. These dynamics demonstrate 
the importance of designing an economy that functions in a way that is 
respectful of the environment, equitably supports all members of society 
and leads to more stable communities over time.


  susTaInabIlITY soluTIons DelIveR bRoaD benefITs 


Sustainability Snapshot 4 illustrates opportunities to deliver broad benefits 
through sustainability. For instance, by creating stronger connections with 
local farmers, citizens are more likely to buy food close to home. This, in turn, 
can strengthen the economic viability of local, family-operated farms, deliver 
economic benefits to workers in the agriculture and food sector, secure a local 
supply of fresh and nutritious food over time, and reduce energy consumption 
and greenhouse gas emissions that relate to shipping food long distances. 
There are additional benefits when people support farmers in protecting the 
long-term health of agricultural lands and stewarding the natural environment.


Principles and practices that improve efficiency of resource use and 
conservation also demonstrate the multiple benefits of sustainability. For 
instance, increased energy efficiency, particularly in consuming fossil 
fuels, can reduce greenhouse gases, mitigate global climate change and 
improve air quality. Energy efficiency also saves money. Improved air quality 
can contribute to health benefits, reduced healthcare costs, increased 
agricultural productivity, improved aesthetics and enhanced tourism values. 
Improved energy efficiency can also reduce the need to develop additional 
energy sources such as hydroelectric dams or fossil fuel reserves. 


Reflections on Our Journey for Sustainability 
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  a Call To aCTIon 


Sustainability Snapshot 4 is intended to 
inform and encourage action for sustainability, 
and is of particular importance for: 


• local, regional, provincial, federal and  
First Nations governments 
• civil society and non-government organizations  
• businesses and private sector organizations 
• citizens and residents of the Fraser Basin


This report can assist in:


• informing strategic, organizational and  
program planning 
• informing decision-making by organizations  
and individuals 
• reviewing, analyzing and developing policies 
• setting research and monitoring priorities 
• helping individuals set work priorities 
• informing citizens for participation in  
public processes 
• raising awareness and changing behaviour 
• informing lifestyle choices and  
consumer decisions


The Fraser Basin Council invites all individuals 
and organizations to learn from the data and 
stories included in Snapshot 4, to acquire 
additional information from the cited references 
and resources, and to identify actions for 
creating more sustainable communities and 
regions. See also Steps for Sustainability on 
pages 84–87 for ways everyone can contribute 
to strong communities, vibrant economies  
and a healthy environment.


One way to advance action is for people in all 
walks of life to come together on bold, strategic 
targets to help define a sustainable future. 
Indicator data help describe current conditions 
and trends from past to present; targets help 
set a course for the future. They help answer 
the questions: Where do we want to be in five or 
ten years? What conditions are necessary for a 
sustainable future in the long term? 


Some examples of targets that apply  
in BC include:


• 50% reduction in solid waste disposal  
(BC Ministry of Environment) 


Smart community planning and development is another powerful 
opportunity for realizing widespread sustainability benefits. Smart planning 
encourages compact, multi-use development patterns, which reduce 
urban sprawl, protect agricultural lands and conserve fish and wildlife 
habitat. Such development patterns also create enhanced opportunities for 
public transportation, walking and cycling, which result in reduced traffic 
congestion and air pollution. Economies of scale for many community 
services and public infrastructure works can also result from smart planning 
and smart growth. Compact community development with increased 
density may strengthen community cohesion and enhance opportunities 
for affordable housing for lower income individuals and families.


  We aRe MakIng PRogRess anD We neeD To Do MoRe 


The analysis of more than 70 indicators across 18 different topics shows 
there is a complex array of sustainability-related issues, trends and 
patterns. Many trends show signs of improvement, while others are 
deteriorating. Most issues and trends can be considered “Mixed Results” 
– that is, either “Fair” or “Poor”. The magnitude and significance of the 
mixed results varies widely across different topics and indicators and in 
different regions. There are also differences in short- and long-term trends.


The following are some of the more notable “mixed results” identified in 
Sustainability Snapshot 4:


Agricultural & Food – There has been a net gain in the area designated 
as Agricultural Land Reserve in the Fraser Basin since 1974; however, 
there have been declines in four of five regions of the Fraser Basin and in 
the area classified as prime agricultural land.


Consumption & Waste – Ninety-nine percent of British Columbians 
who responded to a national survey in 2006 claimed they recycled; 


• attainment of water quality objectives  
(BC Ministry of Environment) 
• Canada-Wide Standards for air quality such 
as particulate matter2.5 and ground level ozone 
(Environment Canada) 
• achievement of net zero greenhouse gas 
emissions for the public sector by 2010  
(BC Climate Action Secretariat). 
• no net loss of fish habitat  
(Fisheries and Oceans Canada) 
• 33% increase in water efficiency by 2020  
(BC Ministry of Environment)


Specific, measurable, attainable targets can help 
define a vision for governments, businesses, 
organizations and individuals to work together 
for mutual benefit. By bringing together science, 
dialogue, understanding and consensus, it is 
possible to set appropriate targets, explore 
opportunities for collaborative action and share 
responsibility for action.


however, rates of solid waste disposal increased in the Fraser Basin by 18% 
between 1996 and 2006. BC households practise environmental activities at 
high rates compared with those in other Canadian provinces; but Canadian 
consumers ranked second worse compared with 13 other countries.


Economy, Income & Employment – Between 2000 and 2006, increases 
were recorded in the employment rate (3%), individual disposable income 
(16%) and gross domestic product per capita (12%); however, average 
household income declined (3%).


Energy & Climate Change – Between 2000 and 2006, total energy 
consumption increased by 1.6%; however, decreases were recorded for 
consumption per capita (5%) and per unit of real GDP (15%). While total and 
per capita greenhouse gas emissions were at a 15-year high in 2004, total 
emissions decreased by 5% between 2004 and 2006.


These examples illustrate that progress is being made on some fronts and 
that much more is needed to advance the state of sustainability. 







The history between Aboriginals and non-
Aboriginals in BC has been rocky at times, 
marred by cultural misunderstandings, 
conflicts, and hurtful legacies such as those of 
the former residential school system. Today it is 
important to recognize and remedy disparities 
and to foster good relationships.


Aboriginal title and rights are among BC’s 
most important issues, and resolution is in 
everyone’s best interest. Court decisions have 
defined some aspects of Aboriginal title and 
rights. They have also described the Crown’s 
duty in undertaking good-faith consultations 
with Aboriginal communities and in making 
accommodations on various issues that affect 
Aboriginal rights. Advances have also been 
made in treaty negotiations and other means of 
establishing self-determination, title and rights. 


• In 2006, the Aboriginal population in the  
Fraser Basin numbered 98,240, an increase  
of 28,000 since 1996.


• In 2001, average life expectancy in BC was  
72.1 years for Status Indians and 79.5 years  
for other residents.


• In 2008, seven Bands, represented at five treaty 
tables, had reached Stage 5 of the treaty process.
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Aboriginal Health  
and Well-Being 
Between 2000 and 2004,  
there were signs of improvement; 
however, significant differences 
in many key health statistics still 
existed between Aboriginals and 
non-Aboriginals in BC.


Children in Care 
The total number and proportion 
of Aboriginal children in care 
in BC continued to increase 
between 2000 and 2008.


Progress in the BC Treaty 
Commission Process 
Since 2002, some progress has 
been made by some First Nations 
participating in the BC Treaty 
Commission process.
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 susTaInabIlITY hIghlIghTs


Good relations between 
Aboriginal and non-Aboriginal 
peoples are critical to the overall 
sustainability of the Fraser 
Basin. When people engage in 
constructive dialogue and treat 
each other with mutual respect, 
they are much more likely 
to choose collaboration over 
conflict, and to find positive 
ways to build a future together.


Lieutenant-Governor Steven Point (left) and Mission Mayor James Atebe 
join BC Aboriginal carvers at a ceremonial unveiling of a House Post at the 
Mission Celebration of Community in September 2008.


Aboriginal & 
Non-Aboriginal 
            Relations
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Rate of Aboriginal and Total Population Growth
in BC and the Fraser Basin (1996–2006)1
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Life Expectancy for Status Indians and Other
Residents in the Fraser Basin (2001)2
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  Issues anD TRenDs 


Aboriginal Population (1996–2006)1,a 
In 2006, there were more than 98,000 Aboriginal people living in the 
Fraser Basin. In the Basin overall, the rate of Aboriginal population growth 
between 1996 and 2006 (39%) was triple the rate of total population growth 
(13%). The highest rate occurred in the Fraser Valley (60%). The Cariboo-
Chilcotin region had the second highest rate (53%), even though its total 
population decreased by 7%. The Greater Vancouver-Sea to Sky (GVSS) 
region had the largest Aboriginal population in the Fraser Basin in 2006 
(42,650 persons or 43% of all Fraser Basin Aboriginals). People identifying 
themselves as Métis increased by 122% in the Fraser Basin and almost 
200% in the Cariboo-Chilcotin region between 1996 and 2006. Increasing in 
population by 17,750 between 1996 and 2006, Métis represent 62% of the 
total growth in the Aboriginal population in the Fraser Basin.


Aboriginal Health and Well-Being in BC (2000–2004)2,3 
Aboriginal people in BC continue to face challenging health and socio-
economic conditions. In February 2007, the Provincial Health Officer 
reported some improvements in these conditions had been made between 
2000/2001 and 2003/2004, but noted that significant gaps between 
Aboriginals and other people in the province remained. In 2004, BC’s First 
Nations had a higher percentage of low-weight births (6.5% compared to 
5.5% for other BC residents) and pre-term births (11.3% compared to 7.3% 
for other BC residents); higher infant mortality rates (8.6 per 1,000 births 
compared to 3.7 for other BC residents); a higher percentage of births to 
teenage mothers (16.3% compared to 2.4% for other BC residents); and 
a higher incidence of diabetes (1.4 times the rate experienced by other BC 
residents). In BC, Aboriginal people are also more likely than non-Aboriginals 
to die before age 75 due to motor vehicle accidents, accidental poisoning, 
suicide, homicide, heart disease, cirrhosis or HIV.


Throughout the world, life expectancy is a key indicator of socio-economic 
conditions, and is strongly related to relative poverty and income inequality. 
Average life expectancy for Status Indians living in BC in 2001 was 72.1 
years compared to 79.5 years for other residents. The largest difference 
between these two groups (more than 11 years) was in the GVSS region.2 


Aboriginal Children in Care (2000–2008)4 
Between 2001 and 2006, the population of Aboriginal children and  
youth (under age 18) in BC increased by 10%, and the population of 
Aboriginal youth (age 15–18) increased by 23.5%. In 2008, approximately 
52% of the 9,237 children in the care or guardianship of the Ministry of 
Children and Family Development were Aboriginal, although only 8% of 
children in BC were Aboriginal. The total number of Aboriginal children 
in care is on the rise, and Aboriginal children represent an increasing 
proportion of all children in care: up from 36% in 2000/2001 to 49% in 
2005/2006 to 52% in 2007/2008. 







Activities Negatively Impacting Indigenous Peoples’ Traditional Foods
and Practices in Canada and the United States (2003)8
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Activities


Aboriginal & 
Non-Aboriginal Relations


Notes
a Data for the Aboriginal population are based on the  
Population Census, and include those who responded  
as being of Aboriginal identity.
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Status of Treaty Negotiations for Fraser Basin Indian Act Bands 
Participating in the BC Treaty Commission Process (2002–2008)5
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Participation in the BC Treaty Commission Process (2002–2008)5 
The BC Treaty Commission (BCTC) facilitates treaty negotiations among the 
federal and provincial governments and BC First Nations through a six-stage 
process, which ultimately results in the signing of a final agreement. Of the 
98 Bands in the Fraser Basin, 47 are participating in the Treaty Commission 
process via 17 different treaty tables, a number that has stayed constant 
since 2002. Thirty-eight Bands are represented at the 10 treaty tables that 
have reached Stage 4 in the BCTC process. The number of Fraser Basin 
Bands at Stage 5 (Negotiation to Finalize a Treaty) has increased gradually 
from 2002 (0) to 2008 (7), and includes In-SHUCK-ch Nation (3 Bands), 
Yekooche Nation, Lheidli T’enneh Band, Yale First Nation and Tsawwassen 
First Nation. While progress had been made at the Lheidli T’enneh treaty 
table through 2006 and a final agreement had been initialed in March 2007, 
the Lheidli T’enneh people voted (123–111) not to ratify a final agreement.5,6 


On December 6, 2007, Chief Kim Baird and members of Tsawwassen First 
Nation travelled to Ottawa to sign their treaty on Parliament Hill along with 
Federal Minister Chuck Strahl and Provincial Minister Mike de Jong.5


Indigenous Food Sovereignty7,8 
There is renewed interest in traditional Aboriginal foods that come from 
hunting, fishing, gathering and cultivation. Indigenous foods can positively 
impact community health and well-being; however, there are many threats  
to the sustainability of traditional foods. In March 2008, the Provincial Working 
Group on Indigenous Food Sovereignty, part of the BC Food Systems 
Network, identified threats to traditional Aboriginal food systems, such as 
widespread development and degradation of land. The Working Group 
found that one way to revitalize harvesting strategies is to actively cultivate 
traditional foods.7 In 2003, the International Indian Treaty Council conducted 
a survey of indigenous peoples around the world about traditional foods.8 


There were 115 respondents in total and 61 respondents from Canada  
and the United States. The following are a couple of highlights:


• 90.4% of the respondents stated that traditional subsistence foods and 
practices are very important for maintaining their culture, and 87% stated 
that their traditional cultural activities (ceremonies, songs, dances, etc.)  
are very important for maintaining traditional foods and practices.


• Reasons given for the importance of traditional foods and practices 
included health and nutrition (89%), preservation of traditional knowledge/ 
practices /way of life (87%) and protecting land and the environment (83%).







ACTiONS  


The Many Faces Of sustainability
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Sustaining Amazay Lake 
In September 2007, the joint federal-provincial Environmental Review Panel rejected the 
expansion of the Kemess mine in favour of protecting the sustainability of Amazay Lake –  
a source of drinking water for the Tse Keh Nay people. This was the first such decision in 
Canada to recommend the rejection of a proposed mining project after applying a “contribution 
to sustainability” test that focused on environmental stewardship, economic benefits and costs, 
social and cultural benefits and costs, fair distribution of benefits and costs, and present versus 
future generations.9 The decision was influenced, in part, by the dedication and leadership 
of the Tse Keh Nay people, which include Takla Lake, Tsay Keh Dene and Kwadacha First 
Nations.10 See: www.sacredland.org/PDFs/Tse_Keh_Nay_Press_Release.pdf. 


Community Forest Partnerships 
Community forest agreements are a form of tenure by which the Province transfers 
responsibility for management and stewardship of local forest resources, along with 
exclusive rights to harvest timber, to local communities. A number of First Nations hold 
community forest licences, including the Cheslatta Carrier Nation, a community of about  
120 located south of Burns Lake. Since 2002, under an initial five-year licence, the 
Cheslatta Carrier Nation harvested about one million cubic metres of timber. Most was 
processed at the Cheslatta Forest Products sawmill located at nearby Ootsa Lake and 
jointly owned by the Cheslatta Carrier Nation, local residents and Carrier Forest Products 
Ltd. The forestry operations have offered local employment and training, and the profits 
support various community projects, including a community bus, a public dock on Francois 
Lake and a hot lunch program at the Grassy Plains School.11 A new 25-year licence will 
provide a framework for planning future forestry operations.


Healing Centre for Youth 
A former youth detention camp in the Chilliwack Valley is being transformed into a healing  
and treatment centre to help BC Aboriginal youth overcome alcohol and drug addiction.  
The Stehiyaq Healing and Wellness Village – the first centre of its kind – opens in 2009 and 
will offer young people aged 13 to 17 treatment and traditional spiritual healing practices 
that include use of the medicine wheel and sweat lodge. The services of the centre may also 
become available to non-Aboriginal youth.


Aboriginal Tourism 
There are now over 200 Aboriginal tourism ventures in BC, contributing $35 million to the 
provincial economy. For visitors to the Fraser Basin, there are many choices, including a 
luxury stay (or unforgettable conference) at Talking Rock Resort and Quaaout Lodge, owned 
and operated by Little Shuswap Nation; an introduction to traditional Aboriginal practices 
and places through St’át’imc Cultural Experiences in Lillooet; a peaceful canoe paddle and 
interpretive outing on the waters of Burrard Inlet with Takaya Tours; a look at BC’s oldest 
house – a 9,000-year-old pit lodge and village site – at Xá:ytem Longhouse Interpretive 
Centre in the Fraser Valley or a fascinating river tour with Sasquatch Tours or Cariboo-
Chilcotin Jetboat Adventures. For a closer look, visit: www.aboriginalbc.com.


First Nations Economic Development Action Plan 
A BC First Nations Economic Development Action Plan was released by Aboriginal leaders 
from the Assembly of First Nations of BC, First Nations Summit and Union of BC Indian Chiefs 
in the fall of 2008. It outlines six strategies “to close the key gaps that exist between First 
Nations and other British Columbians, including income and employment levels, and quality 
of life indicators.” The plan is also intended to attract investment, foster partnerships and 
opportunities for economic development and support self-determination. Visit: www.fns.bc.ca.


The Canim Lake Band is deepening 
community connections to the land 
through a horticultural program that 
includes the cultivation, harvesting and 
preservation of traditional foods.


  TRaDITIonal fooDs 
  foR The fuTuRe


The Canim Lake Band, near 100 Mile 
House, has taken steps to improve 
access to and use of traditional 
foods by offering a training program 
in horticultural techniques and in 
gathering and preserving indigenous 
foods. The Band is working on 
becoming self-sustaining in horticulture 
and vegetable production and is 
creating employment opportunities. 
Produce from the gardens is sold at 
local markets. Another program is 
underway in the Nemiah Valley near 
Alexis Creek where the Xeni Gwet’in 
First Nation operates the ?Eniyud 
Health Services Root Cellar and 
Greenhouse Project, and in Chase, 
where the Neskonlith Indian Band 
offers family gardening opportunities.12


What may not be widely known is that 
horticulture has a long history among 
First Nations. A recent discovery in Pitt 
Meadows illustrates this point. During 
Golden Ears Bridge construction, 
remains of a 3,600-year-old Katzie 
village were uncovered. Excavated at 
the site by Katzie First Nation were 
ancient wapatos (semi-aquatic root 
vegetables), perfectly preserved in the 
mud of a cultivated wapato garden. It 
was a unique find, which SFU Associate 
Professor Dana Lepofsky described as 
being of global significance because it 
is the oldest example of horticulture in 
BC and Canada.13







The communities of the Fraser Basin have a high interest in local food 
systems, yet a number of factors today threaten the long-term sustainability 
of agriculture in the Fraser Basin. In particular, a growing population – 
especially in the Fraser Valley and Greater Vancouver-Sea to Sky (GVSS) 
regions – increases the demand for urban development and drives up land 
prices. Farm Credit Canada has estimated that land value in the Fraser 
Valley has increased 76% since 2001.1 High land prices make it increasingly 
difficult for farmers to buy land, and make it economically beneficial, in the 
short term, to sell or subdivide existing farmland for urban development. 
Furthermore, there are significant cost pressures on farmers and ranchers, 
largely due to the increasing cost of “inputs” such as fuel and animal feed.


• According to a recent study, BC produces the equivalent of 48% of 
the food consumed in the province. Interestingly, that figure drops to 
34% if British Columbians were to eat all the fruit and vegetable servings 
recommended under the Canada Food Guide.2 BC farmers will need to 
increase production by 30% over 2001 levels by 2025 to maintain BC’s 
current level of food self-reliance.2


• In 2007, the agricultural sector in BC employed 362,000 people3 and 
contributed $1.1 billion to BC’s gross domestic product (GDP), while food 
manufacturing contributed an additional $1.6 billion to GDP.4,a 


• The Fraser Basin includes about 53% of BC’s farmland and more than 
9,000 farms, which generate $225 million in net income annually.5 


• On average, farms in the Fraser Basin earned $22,978 in 2006 – a 
21% increase since 2001. However, incomes varied significantly among 
regions, with the Fraser Valley and Greater Vancouver-Sea to Sky (GVSS) 
regions accounting for most of the farm income.5 


• Honeybee populations have been declining recently across BC. The average 
mortality rate in 2007 was 32%, which resulted in a reduction in honey 
production and a likely reduction in crop pollination.


Agriculture & Food
  susTaInabIlITY hIghlIghTs


A healthy, safe and secure food supply is 
vital to community well-being and individual 
health. Agriculture is an important part of 
the economy in the Fraser Basin. With the 
increasing economic and environmental 
costs of global shipping, rising food prices 
and concerns about food safety, local and 
safe food supplies are becoming even more 
important to community sustainability.
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Average Farm Income 
In 2006, average farm income was very low in interior 
regions and higher in the Fraser Valley and GVSS regions.


Agricultural Land Reserve 
There was a net increase in ALR in the Fraser Basin, 
a net loss in 4 of 5 regions, and a net loss in prime 
agricultural land between 1973 and 2005.


Agriculture and the Environment 
Between 2006 and 2008, there were increasing numbers 
of completed Environmental Farm Plans in all regions as 
well as a high use of organic farming practices. 
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Average Farm Income for Farms in Fraser Basin Regions (1986–2006)5
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Change in Agricultural Land Reserve Area
in Fraser Basin Regions (1974–2005)6
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Completed Environmental Farm Plans in Fraser Basin Regions (2006–2008) 8
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Average Farm Income (1986–2006)5 
Average farm incomeb varies significantly across the Fraser Basin regions.  
In particular, farms in the lower Fraser regions (Fraser Valley and GVSS) earn 
significantly more than farms in the interior regions (Thompson, Cariboo-
Chilcotin and Upper Fraser). This is largely due to the type and intensity of 
farming. Interior regions tend to be pastoral or ranching based, whereas 
farms in the lower Fraser regions have more intensive types of production, 
such as berry crops, dairy farming and greenhouse operations. The Fraser 
Valley region has the highest average farm income and the highest increase 
in income since 1996. While the GVSS region had significant increases 
between 1996  and 2001, it was the only region to report a decline in 
average farm income (-5.7%) during the 2001–2006 period. It is of 
particular concern that, over the past two decades, annual operating costs 
of farms in the Cariboo-Chilcotin region have exceeded their gross farm 
receipts. Although incomes in the Thompson region increased between 
2001 and 2006 (176%), income levels remained below those in the 1990s.


Agricultural Land Reserve (1974–2005 and 2008)6 
The Agricultural Land Reserve (ALR), established in 1973, has largely 
prevented the conversion of farmland in the province into non-agricultural 
uses. In 2008, the area of ALR in the Fraser Basin was about 2.4 million 
ha, or 10% of the Basin (see Map 2). Most ALR land in the Fraser Basin 
(94%) is located in the interior regions. Since 1974, there has been a 
net increase (3.3%) in total ALR area in the Fraser Basin, due mainly to 
the inclusion of lower quality agricultural land classes (e.g., mixed and 
secondary) in the Upper Fraser and Cariboo-Chilcotin regions. Most high 
quality (e.g., prime) ALR land is in the lower Fraser regions, although there 
has been a net decrease in ALR area in these regions since 1974.


Environmental Farm Plans (2006–2008)7,8 
The Environmental Farm Plan (EFP) program is a partnership program 
designed to complement and enhance the stewardship practices of BC 
farmers. From 2006 to 2008, the number of completed EFPs in the Fraser 
Basin increased by 212%. In 2008, 1,137 or 12% of all Fraser Basin farms 
had completed an EFP.c Under the program, farmers have access to 
cost-sharing incentives for such things as nutrient management, irrigation 
planning, wildlife and riparian management, integrated pest management 
and grazing management. In 2006, 17% of all farms (1,700 in total) in the 
Fraser Basin had established or maintained buffer zones around water 
bodies while 36% (3,530 in total) were using rotational grazing (i.e., soil 
conservation) practices.5 







Number of Fraser Basin Farms Producing Organic
Products by Certification Status (2006)5
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Agriculture & Food
Organic Farming and Environmental Practices (2006)5,9 
Organic farming does not use chemicals, such as pesticides, herbicides,  
or synthetic fertilizers, and it promotes the sustainable health and productivity 
of the whole ecosystem – soil, plants, animals and people. Organic foods 
are produced in a way that focuses on soil regeneration, water conservation 
and animal welfare. In the 2006 Census of Agriculture, many farmers in the 
Fraser Basin (1,313) reported using organic farming practices. Although the 
proportion of Fraser Basin farms that are certified as organicd is relatively low 
(1.6%), the proportion that reported using organic practices even though they 
are not certified is significantly higher (12%). The GVSS region has the highest 
proportion of farms (16.2%) producing organically grown products, followed 
by the Thompson region (15.7%).


Bees and Crop Pollination10,11,12 
Bees are an extremely important, but often overlooked, component of  
the food system. It has been estimated that one out of every three bites 
of food people eat comes from bee-pollinated plants, including stone fruit, 
apples, berries and greenhouse products. In 2004, bees contributed more 
than $265 million to BC’s agricultural sector through crop pollination.10 
Recently, honeybee populations have been declining across BC. The average 
mortality rate in 2007 was 32%; an even higher mortality rate (58%) occurred 
in the Cariboo-Chilcotin region.11 These declines have affected honey yields, 
which have dropped from an average of 104 pounds per colony in 2004 to 
50 pounds per colony in 2007.12 The historic average is about 70 pounds.11


Invasive Plant Species13,14 
Invasive plant species negatively affect agriculture in the Fraser Basin by 
causing soil erosion, reducing forage quality and quantity, and increasing 
costs associated with weed control. Four of the 100 worst invasive plant 
species in the world are known to occur in BC: gorse (Ulex europaeus), 
Japanese knotweed (Fallopia japonica), leafy spurge (Euphorbia esula) 
and purple loosestrife (Lythrum salicaria). A recent survey by the Invasive 
Plant Council of BC found that spotted knapweed (Centaurea biebersteinii) 
had the greatest impact on agriculture through lost grazing potential; an 
estimated annual loss of 300,000 Animal Unit Months (AUM)e was attributed 
to this species alone. Hawkweeds and Canada thistle also have significant 
impacts on grazing potential, with estimated annual losses of 200,000 AUM 
attributed to each. The Invasive Plant Council of BC has estimated that 
almost $7 million is spent annually in BC on invasive plant management 
activities, such as removal and containment, education and outreach, 
mapping, research, restoration and enforcement. 


Notes
a GDP is a calculation of the total flow of goods and services 
produced over a specified time period. The value of BC’s 2007 
GDP is chained to 2002 prices. 
b Average farm income was calculated from census data by subtracting 
the total farm operating expenses from total gross farm receipts and 
dividing by the total number of farms reporting for each region.
c Data on implementation status of completed EFPs are  
not currently available.
d Excerpts from Statistics Canada definitions: Certified organic 
product: an agricultural product that meets organic standards 
at each stage and is certified by a recognized certifying agency. 
Transitional: indicates fields in transition to becoming certified 
organic. The operator is actively adopting practices that comply 
with organic standards. Organic but not certified: an agricultural 
commodity produced and processed using organic practices but 
not officially certified.
e An Animal Unit Month is the amount of feed or forage  
required to maintain one animal for one month.
f Ministry of Agriculture and Lands.  
www.agf.gov.bc.ca/cropprot/invasiveplant.htm.
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A mesmerizing moment for a toddler at the Chilliwack Farmers’ Market. There 
are over 100 farmers’ markets across BC, nearly a third of those in the Fraser 


Basin. For many people, the market is an opportunity to invest in healthier 
eating, support local agriculture and meet the people who grow their food. 


For growers, it is a place to connect with customers and receive fair market 
prices for their many quality products. Visit www.bcfarmersmarket.org.
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ACTiONS  


The Many Faces Of sustainability


Kids in the Murray Ridge Nordic 
Ski Club show their pluck by 


taking out tansy, one of BC’s most 
aggressive plant species, during a 


weed pull hosted by the Northwest 
Invasive Plant Council. Community 


weed pulls are one way to tackle 
invasive plants found in sensitive 


areas, such as alongside streams 
and in other herbicide-free zones.


Lumby Rancher Lee Hesketh discusses 
a new biodiversity assessment tool 
during a field tour at his Silver Hills 
Ranch in April 2008. As Program Manger 
for the Farmland Riparian Interface 
Stewardship Program (FRISP) of the BC 
Cattlemen’s Association, Hesketh helps 
ranchers develop land management and 
stewardship plans for their land.


Small Farms on Sustainable Strategies 
In sheer numbers, BC’s small farms are in the majority, yet they face great challenges.  
Overall in Canada, food production and profit is overwhelmingly and increasingly concentrated 
in large farms.15 Some small farms are choosing to sell food directly to the local market, 
emphasizing freshness, quality and sustainability. One strategy is to gain advance commitments 
from customers, such as through Community Shared Agriculture (CSA) arrangements. Glen 
Valley Organic Cooperative, a 50-acre farm in Abbotsford, is an example. The co-op has 70 
members who lease the land for compatible farming enterprises, share in the output and sell 
products to a Vancouver restaurant and a local food-buying club. Bone Meadow Ranch & 
Gardens in Quesnel is another CSA, which offers customers the opportunity to buy shares 
in the season’s harvest and receive weekly boxes of produce in return. The Ranch also sells 
through local farmers’ markets and offers farm-stay vacations.


Communities “Pulling Together” 
In several communities of the Fraser Basin, neighbours are pulling together to rid themselves 
of non-native invasive plants, such as spotted knapweed, oxeye daisy and field scabious. 
Invasive species threaten biodiversity and cost BC’s economy well over $50 million annually 
through crop losses alone.16 With support from the Invasive Plant Council of BC, BC Ministry 
of Agriculture and Lands and regional weed committees, community groups are manually 
weeding priority sites where other weed control options are limited, such as in riparian and 
pesticide-free zones. To connect with your regional weed committee and find out how to 
prevent the spread of invasive plants, visit: www.invasiveplantcouncilbc.ca.


  faRMlanD sTeWaRDshIP 
  In aCTIon


Through the Farmland Riparian 
Interface Stewardship Program (FRISP), 
the BC Cattlemen’s Association is 
helping ranchers protect and enhance 
water quality and riparian vegetation, as 
well as prevent and mitigate agricultural 
impacts on streams and lakes.


FRISP offers consultations on 
management issues that involve 
environmental concerns, assists with 
major restoration projects – to prevent 
streambank erosion and loss of land 
and improve fish habitat – and assists 
with monitoring of completed projects. 
FRISP also provides mediation services 
for landowners and regulatory agencies 
when concerns arise over riparian 
damage considered to have resulted 
from agricultural practices. 


The program recognizes that 
sustainable use of land to support 
agricultural activities is often a 
complicated issue in balancing 
environmental issues and production 
economics. Proper land management 
requires that individual ranchers and 
farmers understand riparian function 
and the significant impact that riparian 
mismanagement can have on an 
agricultural operations, fisheries and 
general watershed health.


Visit www.cattlemen.bc.ca.







Fine particulate matter (PM) – very small particles 
that we inhale deep into our lungs – is considered 
to be the most serious form of air pollution in 
BC.2 In particular, children, the elderly and those 
with asthma and cardio-respiratory diseases are 
most at risk. Significant health impacts come 
from traffic-related pollutants, including ultrafine 
particulate matter (microscopic solid and liquid 
particles) and nitrogen dioxide, and from indirect 
traffic pollutants such as Ground Level Ozone 
(GLO). Such pollutants contribute to childhood 
asthma and more recently have been linked 
to low birth weight and premature births. Air 
pollution also has economic implications. In 
particular, it negatively impacts agricultural  
crop productivity and the tourism industry. 


• A single poor visibility day (increased haze and 
lower aesthetic quality) could result in a loss of 
almost $9 million in future tourist revenues for 
the Lower Fraser Valley.3 The BC Ministry of 
Health has estimated that the annual health-
related economic cost of outdoor air pollution  
in British Columbia is at least $85 million.1


• Among eight Fraser Basin communities, the 
largest improvements (i.e., decreases) in PM2.5 
concentrations since 2004 were recorded in 
Kamloops (46% decrease) and Prince George 
(36% decrease).


• Following a period of notable increases at 
seven of nine Fraser Basin monitoring locations, 
GLO concentrations have generally decreased 
since 2004, with considerable improvements 
recorded at Kamloops, Squamish and Chilliwack.
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Particulate Matter 2.5 


Levels have either improved  
or remained low and stable  
since 2004.


Ground Level Ozone 
Levels have either improved  
or remained low and stable  
since 2004.


Air Quality Health Index 
Ratings were consistently good 
(Low Health Risk) between  
2000 and 2006. 
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 susTaInabIlITY hIghlIghTs


Clean air is essential to 
maintaining health and wellness. 
Without it, we’re at greater risk 
of respiratory diseases such as 
asthma, bronchitis, emphysema 
and lung cancer, as well as 
heart attack and stroke. Air 
pollution is one of the most 
significant contributing factors 
in respiratory disease.1
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PM2.5 Concentration for Fraser Basin Communities (2001–2007)4,b
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Ground Level Ozone Concentrations Based on CWS Metric
for Fraser Basin Communities (2001–2007)4,c
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Annual AQHI Health Risk Category for Select
Fraser Basin Communities (2000–2006)6
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  Issues anD TRenDs 


Air quality data for PM2.5 and GLO from monitoring stations in eight 
communities throughout the Fraser Basin are presented in this report.  
For additional data, see the National Air Pollution Surveillance website.a  
It is important to note that, although the Canada Wide Standard (CWS)  
for PM2.5 is 30 micrograms per cubic metre (ug/m3)b and 65 parts per 
billion (ppb) for GLO,c research has not been able to determine an effect-
free or safe level. Even very small amounts of air pollution can have 
negative health impacts on people of all ages. In addition, health risks 
are known to increase with exposure to PM2.5 and negative health effects 
occur at very low concentrations of GLO.2 It is important to note that 
the annual data and three-year averages presented in this report do not 
detect daily or seasonal differences in air quality.


Particulate Matter (PM2.5) (2001–2007)4 
PM2.5 refers to all airborne particles that are smaller than 2.5 microns in 
diameter (by comparison, a human hair is about 70 microns in diameter). 
PM2.5 is most commonly emitted from vehicles, woodstoves and 
fireplaces, but is also produced by forest fires and industrial sources, such 
as pulp mills and smelters.5 In the Fraser Basin, PM2.5 concentrations 
(three-year running mean)b since 2004 have decreased or remained low 
and stable at all eight monitoring locations. 


Ground Level Ozone (2001–2007)4 
GLO can irritate lung airways and cause inflammation, leading to 
permanent lung damage. GLO is the main component of smog and is 
formed when compounds such as nitrogen oxide and volatile organic 
compounds – mainly from vehicle exhaust – react in the atmosphere in the 
presence of sunlight.1,2 Following a period of notable increases at seven of 
nine Fraser Basin monitoring locations, GLO concentrations have generally 
decreased since 2004, with notable decreases (i.e., improvements) 
recorded at Prince George, Kamloops, Squamish and Chilliwack. The 
CWS of 65 ppb has been exceeded at Hope every year since 2003, 
although a slight decrease in GLO concentration has been recorded since 
2005. Vancouver has recorded a slight reduction in GLO concentration 
since 2005. Following an increase between 2003 and 2005, Williams Lake 
GLO concentrations have remained stable. GLO concentration has been 
declining in Prince George, Quesnel and Whistler since 2003. 


 Air Quality Health Index (2000–2006)6 
The Air Quality Health Index (AQHI) is an online public information tool that 
provides an hourly measurement and two-day forecast of air quality in 14 
communities across British Columbia to better enable people to reduce 
their exposure to outdoor air pollution during periods of higher risk. The 
underpinning of the AQHI was a study that found relationships between 
daily mortality and daily concentrations of air pollutants. The AQHI is an 
index based on hourly concentrations of three key pollutants that negatively 
affect human health: PM2.5 , GLO and nitrogen dioxide (NO2). These three 
pollutants were chosen, in part, because they are routinely measured 
across Canada. Other pollutants are likely important, including PM1 and 







Frequency of Occurence of AQHI Health Risk Categories
for Select Fraser Basin Communities (2000–2006)6
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Border Air Quality Study Airshed: 
www.cher.ubc.ca/UBCBAQS/studyarea.htm.


Air Quality
PM0.1, but these are not currently monitored widely. Nitrogen dioxide and 
perhaps other pollutants are likely acting as proxies for these pollutants.


The AQHI provides hourly health risk values using a four-tiered scale: Low 
Health Risk (1–3), Moderate Health Risk (4–6), High Health Risk (7–10) 
and Extreme Health Risk (above 10). AQHI data from one community in 
each of the five Fraser Basin regions are presented in this report. Typically, 
AQHI readings in these communities are in the Low Health Risk category; 
however, on occasion the AQHI has risen into the Moderate and High Health 
Risk categories. Of the five Fraser Basin communities reported here, Prince 
George has consistently recorded the highest (worst) annual average AQHI, 
while Hope has recorded the lowest (best), although data for Hope are 
available only for 2004–2006. 


In four of five Fraser Basin communities, the AQHI health risk was Low (1–3) 
more than 90% of time during the 2000–2006 period. Quesnel and Prince 
George are the only communities to record a “High” risk level, although this 
occurred less than 1% of the time during the seven-year period. Although 
annual data are presented in this report over a seven-year period, the index 
was designed to notify people of short-term (hourly) health risks related to 
outdoor air pollution. More information about the index and hourly AQHI 
values are available at www.AirHealthBC.ca.


Air Quality and Health 
The Border Air Quality Study (BAQS) involved research on air quality and 
health throughout the entire Puget Sound–Georgia Basin airshed (see map). 
The results indicated that low birth weights and premature births were 
associated with poor air quality. Premature babiesd and those with a low birth 
weighte tend to have a higher risk of ill health throughout their lives. A large 
number of people living in the study region, which includes a significant portion 
of the Fraser Basin population, are exposed to traffic-related pollution and an 
increased risk of illness and disease throughout their lives.7


A different study of 70,000 births that occurred between 1999 and 2002 
identified a direct link between air pollution and low-weight births. The study 
evaluated the impacts of air pollution on “small for gestational age” (SGA) 
birth weight and low full-term birth weight (LBW). The results showed a 26% 
increase in SGA and a 22% increase in incidence of LBW among babies 
born to women who lived within 50 m of a highway.8 


Notes
a The National Air Pollution Surveillance program measures  
a number of air pollutants at 152 stations in 55 cities across 
Canada: www.etc-cte.ec.gc.ca.
b The annual PM


2.5
 Canada-Wide Standard is related to a very 


high concentration recorded during a year. It is based on daily 
average concentrations and is calculated from the 98th percentile 
(approximately the 7th highest daily average concentration) 
averaged over three consecutive years.
c The annual GLO Canada-Wide Standard is related to a very high 
concentration during a year. It is calculated from the fourth highest 
daily 8-hr maximum value averaged over three consecutive years. 
It does not reflect the highest concentration recorded at each site.
d Babies born more than three weeks before their due date
e Low birth weight is due to premature birth and/or poor fetal growth. 
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In the summer of 2008 10 Idle-Free Ambassadors hit the pavement 
in communities across BC. As part of the BC Youth Climate 
Leadership Alliance, the Ambassadors wanted to inspire a fresh 
commitment to cleaner air and climate change action. They asked 
BC drivers to say “no” to unnecessary idling whenever they can – 
such as at ferry terminals, border line-ups, parking spots, passenger 
pick-up zones, railway crossings and school grounds.


When it comes to idling, old myths die hard: Won’t it take more 
gas to re-start the car than leave it running? (No, after 10 seconds, 
there is no savings). Will I burn out my starter? (Really, not a worry). 
There’s also the over-arching, and sometimes unspoken question:  
Can one person really make a difference?


Research shows that Canadians idle five to 10 minutes a day on 
average. If every driver of a light-duty vehicle avoided idling for just 
five minutes a day, it would save 1.8 million litres of fuel, $1.7 million 
in fuel costs, 4,500 tonnes of greenhouse gas emission and 8 
tonnes of smog-forming pollutants each day.


“When ordinary people start to do their part and try to make a 
difference, it starts to matter to them what other people are doing, 
or not doing,” reports Jeannie McCormack of Quesnel. Another 
Ambassador, Geoff Smith in Metro Vancouver, says that strength 
comes in numbers. “Parents who turn their engines off will pass 
the habit on to their children, and motorists who see the car beside 
them do it are more likely to follow suit,” he says. 


As with other sustainability issues, it’s important to recognize a 
disconnect between belief and behaviour. An Idle Free Ambassador 
who worked at the Peace Arch border crossing in 2008 discovered 
that, of the 60 drivers he surveyed, half said they do not idle their 
vehicles, yet 73% of these people were idling! Since then, a series 
of traffic lights at Peace Arch ensure that cars advance in groups, 
making it easy for drivers to stop, switch off the engine and wait for 
their turn to move forward.


Overall, the Ambassadors found drivers were supportive. As Brooke 
Carere, Ambassador in the Sea to Sky corridor, put it, “The majority 
of BC citizens I have encountered are 150% on board the idle-free 
movement.” Learn more at www.ycla.ca.


  IDle-fRee aMbassaDoRs 


Bicycle Trek for Life and Breath 
More than 400 cyclists participated in the annual 200-km return trip 
from White Rock to Cultus Lake in the Lower Mainland to increase 
awareness about the link between air pollution and lung cancer and 
to raise money to help fight the disease: www.bicycletrek.ca 


BC Air Action Plan (2008) 
BC Air Action Plan (2008) identifies 28 key actions the provincial 
government is initiating in partnership with others to improve air 
quality. These actions focus on clean technology and reducing 
emissions from transportation, industry and communities.  
Visit www.bcairsmart.ca to see how you can benefit from  
and contribute to improved air quality.


Airshed Management Planning 
Airshed management planning is a collaborative approach to 
managing all air pollution sources, and involves various levels of 
government, industry, utilities and community members. Airshed 
management planning processes are underway in a number of 
communities across the Fraser Basin, including Quesnel, Prince 
George, Williams Lake, Metro Vancouver and the Sea to Sky corridor. 


Clean Air Day 
Clean Air Day is held on the first Wednesday in June. It originally 
started as a BC event in 1992, but has since become a national day. 
The aim of Clean Air Day is to encourage people to adopt clean air 
choices as lifelong habits: www.env.gov.bc.ca/air/cad/index.html.
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 susTaInabIlITY hIghlIghTs


Biological diversity, or 
biodiversity, includes all living 
things, such as mammals, 
birds, fish and insects and the 
habitat in which they live. it 
also includes genetic diversity, 
which allows species to adapt 
to changing conditions and 
occupy different biogeoclimatic 
zonesa and habitat niches. 


Biodiversity 
   Wildlife & Habitat


Biodiversity provides essential ecological goods 
and services that support life on earth, including 
clean air and freshwater, food and fibre, flood 
and erosion control, and natural resources, such 
as wood for building and energy production.1 
Our natural environment also offers aesthetic, 
spiritual and recreational values. 


The most significant threats to biodiversity 
in BC include habitat loss, degradation and 
fragmentation resulting from human-related 
impacts such as urban development (including 
housing, roads and industrial areas), land 
development for agricultural production and 
invasive species introductions.2 In fact, 86%  
of the species at risk in BC are at risk because 
of habitat loss from human-related land use 
and development.1 


The Fraser Basin supports a wide range of 
biodiversity, including numerous species of  
birds, reptiles, amphibians and mammals, as  
well as trees, plants and insects. The Fraser  
River is home to five species of salmon and 
65 other fish species, including steelhead 
and sturgeon. The Basin also includes one of 
BC’s most productive waterfowl breeding and 
overwintering areas, and is a crucial staging  
area on the Pacific Flyway for migratory birds.3


• In total, 14% of the Fraser Basin is formally 
protected for conservation purposes or amenity 
values (see Map 2).4


• In the lower Fraser Valley,b the annual value  
of recreational uses of natural areas and 
ecosystem services provided by these areas  
has been estimated at nearly $32,000 per  
hectare. If ecosystem services such as carbon 
sequestration, waste treatment, flood protection 
and other services provided by wetlands are 
added to the equation, the value is estimated to 
be as high as $60,261 per hectare per year.5


Ecosystems at Risk 
Six of eight BC ecosystems 
assessed as being “At Risk” in 
2008 were in the Fraser Basin.


Protected Areas 
In 2008, the Fraser Basin overall 
and four of five regions had 
14% or more of the land base 
designated as Protected Areas; 
however, Protected Areas were 
not representative of all types of 
ecosystems in the Fraser Basin.


Woodland Caribou 
Of 12 caribou herds in the 
Fraser Basin in 2008, six 
were declining in population, 
four were stable, one was 
increasing and one was of 
unknown status. 
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  Issues anD TRenDs 


Species Richness and Ecosystem Diversity in BC 
British Columbia is the most biologically diverse province in Canada,  
and includes many regionally, nationally and globally significant species 
and ecosystems. The province supports 2,790 known species of vascular 
plants and 1,138 species of vertebrates, including 488 bird, 142 mammal, 
18 reptile, 22 amphibian and 468 fish species. In addition, more than 
50,000 invertebrate, 1,600 lichen and 10,000 fungi species occur in BC, 
many of which are relatively unknown.2


There are 16 distinct biogeoclimatic ecosystem zones in BC; four are 
recognized as being of “Imperiled” or ”Vulnerable” conservation status.2 
Furthermore, the entire Fraser River drainage area was recently classified  
as being of “Imperiled/Vulnerable” conservation status.6 The Fraser River 
was formally recognized as a Canadian Heritage Riverc in 1998 for the 
environmental, economic, social and heritage value it provides to Canada.7


Forest is the most common land cover type in BC, accounting for 
approximately 70% of the province’s 95 million ha land base. Human-
dominated lands comprise only 2% of the provincial land base 
(approximately 2 million ha);2 however, most of these lands are located 
in places that have high species diversity, such as river valleys and other 
lowland areas. In many instances, human-related development has 
significantly altered ecosystems and habitat, resulting in species being 
threatened, endangered or at risk of extinction.8


Ecosystems at Risk 
Six of eight BC ecosystems that have been assessed as being “at 
risk”d occur in the Fraser Basin. At risk ecosystems include grasslands, 
estuaries, wetlands, coastal Douglas-fir, Garry oak and cottonwood riparian 
ecosystems.9 Across BC, 49% of bunchgrass grasslands (which occur 
primarily in the Thompson and Cariboo-Chilcotin regions) and 21% of  
coastal Douglas-fir forests are listed as “globally imperiled” due to loss  
or degradation of habitat.2 


Protected Areas in the Fraser Basin (2008) 
Over 3.3 million ha of land in the Fraser Basin (14%) is designated as 
Protected Areas (see Map 2).e The Upper Fraser region has the largest 
total area of protected land (1.15 million ha). The Fraser Valley has the 
highest proportion of land protected (21.5%), followed closely by the 
GVSS region (19.3%).4


Grasslands in the Fraser Basin 
Grasslands are diverse ecosystems that are typically found where the 
climate is dry and hot in summer and varies from cool to cold in the 
winter (see Map 2). Although grasslands cover less than 1% of BC’s 
land base (about 700,000 ha),10 they are home to many species that 
have adapted to dry climatic conditions.11 In fact, nearly 42% (1,190) 
of the 2,854 vascular plant species that occur in BC are found within 
grasslands; 4.8% of all BC species are found only in grasslands.12 
Although grasslands are home to over 30% of the species at riskf in BC, 
less than 8% of the province’s grasslands are formally protected.11,13


The Fraser Basin includes almost 70% of BC’s grasslands. Most (99%)  
of the grassland ecosystems in the Fraser Basin occur in the Cariboo-
Chilcotin and Thompson regions.10 Between 1995 and 2004, more than 
5,230 ha (1.1%) of grasslands in the Fraser Basin were lost due largely to 
human-related activities, such as urban development, highway expansion 
and orchard and vineyard developments.10,11 


bIoDIveRsITY


Land Cover Types in BC as a Percentage of Total Land Area (2008)2
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Biodiversity, Wildlife & Habitat
Invasive Plant Species in the Fraser Basin14 
Impacts associated with the introduction and spread of invasive plants  
are not unique to one industry, organization or community – many citizens, 
regions and industries in BC are affected. Invasive plant species negatively 
affect wildlife habitat by competing with native plants for light, nutrients and 
water. Invasive plants also impact water quality by causing increased rates 
of erosion and sedimentation. As native plant communities are replaced by 
invasive plant infestations, biodiversity declines and habitats change. These 
impacts are often irreversible, and restoration can be extremely difficult, if not 
impossible; therefore, preventing the establishment and spread of invasive 
plant species is vitally important.


Species at Risk – Woodland Caribou in the Fraser Basin (2008)15  
Approximately 5,178 woodland cariboug reside in the Upper Fraser, 
Cariboo-Chilcotin and Thompson regions of the Fraser Basin. There are 
12 distinct caribou herds, including nine mountain caribou and three 
northern caribou herds. Caribou herd sizes in the Fraser Basin range from 
7 (Monashee herd in the Thompson) to 3,000 (Itcha-Ilgachuz herd in the 
Cariboo-Chilcotin). Of the 12 herds currently inhabiting the Fraser Basin, 
only the Hart Ranges herd is increasing in population. Four others are 
stable, six are declining and one is of unknown status. Woodland caribou 
once ranged throughout a much greater area of the Fraser Basin, but no 
longer inhabit many of those areas. Mountain caribou herds in the Fraser 
Basin are designated as Threatened under the federal Species at Risk 
Act (Committee on the Status of Endangered Wildlife in Canada) and as 
critically imperiled and red-listed under the BC Wildlife Act.16


Woodland Caribou Population and Trends in Fraser Basin Regions (2008)15
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Caribou Herd & Location


This graph does not include the Itcha-Ilgachuz herd (3000 animals; unknown trend)
to ensure smaller herds are legible on the graph.


Status of Caribou Herd Population     Declining      Stable      Increasing


Thompson Herds Cariboo-Chilcotin Herds Upper Fraser Herds


Notes
a Biogeoclimatic zone: a geographic area having similar  
patterns of energy flow, vegetation, and soil as a result  
of a broad, regional climate patterns.
b For the purpose of the study, the lower Fraser Valley included  
both Metro Vancouver and Fraser Valley Regional Districts.
c The Canadian Heritage Rivers System is a national  
program for freshwater heritage conservation. The  
program aims to recognize Canada’s outstanding rivers  
and ensure their natural, cultural and recreational values  
are maintained for the benefit and enjoyment of Canadians,  
now and in the future.
d This refers to ecosystems that are at risk of extinction as they 
have been drastically reduced in area and/or are in danger of 
being lost completely.
e Protected Areas within the Fraser Basin include ecological 
reserves, Class A, B and C provincial parks, conservancies, 
recreation areas and protected areas that fall under the 
Environment and Land Use Act: www.env.gov.bc.ca/bcparks/
legacy.html [accessed August 2008].
f Species at risk are species that are small in number, limited  
in range, and/or associated with habitats that have been  
drastically reduced or are in danger of being lost completely.
g Woodland caribou include both the mountain caribou and  
northern caribou ecotypes.
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bIoDIveRsITY


Nature Conservancy of Canada’s (NCC) Watershed Assessment Tool 
The NCC is currently developing a watershed assessment and decision support tool 
for the Fraser Basin as part of a larger initiative to identify the most important places for 
biodiversity conservation within the Central Interior ecoprovince. The tool is designed for 
agencies, governments and organizations to use in decision-making. The project will show 
cumulative impacts to watersheds in order to prioritize areas for conservation, restoration 
and enhancement based on the current state of biodiversity. The tool will model regional 
management scenarios, evaluate threats and identify potential future scenarios for key 
watersheds: http://science.natureconservancy.ca/centralinterior/fraser.php.2


Grasslands Conservation Council of BC 
The Thompson Basin Ecosection Grassland Portfolio includes a compilation of information  
on grasslands in the Thompson Basin that will be used to inform land use planning and 
decision-making. This is a collaborative project between the City of Kamloops, Grasslands 
Conservation Council of BC and many other federal, provincial and non-profit organizations. 
Visit www.bcgrasslands.org. 


Biodiversity Practices in Farming 
With care, farms can play an important role in supporting natural ecosystems.  
Planning for Biodiversity – A Guide for BC Farmers and Ranchers outlines the key  
principles for maintaining and enhancing biodiversity on farmlands and ranch lands.  
The guide is designed to complement the Environmental Farm Planning process:  
www.bcac.bc.ca/EFP_pages/documents/index.html.


The Many Faces of Stewardship  
Environmental stewards advance sustainability in numerous ways: through stream and 
fish protection, habitat enhancement and restoration; animal relocation; environmental 
clean-ups; invasive plant and animal species control; species at risk recovery; fostering 
cooperation among watershed users; promotion of sustainable land management 
practices; and education of landowners and other residents. For ways to invest  
your time, money or land, visit www.greenlegacies.ca and www.planetfriendly.net for  
links to BC’s conservation organizations and programs. The Stewardship Centre of BC 
(www.stewardshipcentre.bc.ca) offers a series of publications for people who want to 
support ecosystem health in various sectors. Of particular interest to local government  
is a new online tool about BC species at risk, searchable by species name, ecosystem  
and regional district: Visit www.speciesatrisk.bc.ca.


It was 1906 when George and Teresa 
Frolek arrived in the lush Nicola Valley 
and began homesteading on a quarter 
section. Over the decades, the family 
established a successful cattle ranch 
and acquired numerous parcels of land 
throughout the Kamloops area. Today, 
more than 100 years and five generations 
later, the Frolek family oversees one of 
BC’s most expansive cattle ranches. 
Growing hand in hand with their business 
was an appreciation for the ecological 
importance of the grasslands on which 
they raised their cattle. 


Recognizing the threats from urban sprawl, 
development and habitat fragmentation, 
lifetime rancher Ray Froleck approached 
the Nature Conservancy of Canada (NCC) 
in 2007 to work out a plan to conserve the 
natural ecological values of the land while 
allowing ranching operations to continue. 
Through a partnership of the Frolek Cattle 
Company, NCC, the Government of 
Canada and the Tula Foundation, NCC 
has acquired 948 hectares of flourishing 
grassland in the Lac Du Bois area, 
northwest of Kamloops, and have provided 
a long-term lease back to the Frolek Cattle 
Co. An additional 2,220 hectares of Frolek 
ranchland is protected by a conservation 
covenant that prevents the subdivision or 
development of those lands in perpetuity. 
Thanks to this successful collaboration – 
announced late in 2008 – almost 3,200 
hectares of intact grassland habitat is now 
protected, and a better future is possible 
for several species at risk, including the 
provincially red-listed burrowing owl, the 
provincially blue-listed Columbian sharp-
tailed grouse and the badger, now federally 
listed as endangered.


  gRasslanDs aT fRolek RanCh


Tom Swann of the Nature 
Conservancy of Canada and 


Ray Frolek, Trinity Frolek-
Dale and Lucille Dempsey of 


the Frolek Cattle Company 
discuss the conservation value 


of the Frolek ranchlands.







Business &  
 Sustainability


 susTaInabIlITY hIghlIghTs


The business sector has a 
significant influence on 
sustainability because of its 
reliance on resources in BC  
and beyond and because  
of the wastes it generates, 
including solid and liquid 
waste, air pollution and 
greenhouse gas emissions.
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Environmental and Social Practices of 331 Small and
Medium Enterprises in South Coastal BC (2008)2
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Environmental and Social Practices


busIness & susTaInabIlITY


More than ever before, businesses are expected by policymakers and the 
public to demonstrate their commitment to sustainability through sound 
environmental management, social inclusiveness and transparency in 
business practices. As many businesses are discovering, there are other 
good reasons to embrace change early. 


The companies that will thrive in the 21st century are those that have 
ingrained the principles of sustainability and corporate social responsibility 
(CSR) into their strategic planning and operations. This includes 
accounting for and mitigating the environmental and social footprints of 
the products they design, manufacture, sell or buy. Sustainability also 
depends on innovation in developing the technologies and services 
businesses need to drive economic development while reducing their 
impact on the earth, its inhabitants and future generations.


• A 2008 survey showed there are high rates of environmental and social 
sustainability practices being used by small- and medium-sized enterprises  
in the Lower Mainland and southern Vancouver Island.


• British Columbia has the second highest number of LEED-certified 
projects in Canada (38); Ontario has 44.


• BC is building a vibrant sustainable technologies sector. In 2006, the 
sector included 1,300 companies and more than 18,000 employees, and 
generated $1.9 billion in revenues.


g
e


T
T


In
g


b
e


T
T


e
R


fa
IR


 /
 


M
IX


e
D


 
R


e
s


u
lT


s Corporate Social Responsibility 
In 2007 and 2008, several companies based in the Fraser 
Basin and BC continued to be recognized by Stratos Inc. 
and Corporate Knights as CSR leaders in Canada. 


Carbon Disclosure 
Between 2005 and 2008, the number of Canadian 
companies participating in the Carbon Disclosure 
Project increased from zero to 106. 


  Issues anD TRenDs 


Sustainability in Small and Medium Enterprises1,2 
In December 2007, there were over 357,000 small and medium  
enterprises (SMEs) in BC.1 These are defined as organizations with  
1 – 50 employees. Individually, SMEs may appear to have little impact  
on the social, environmental and economic footprints of society; however, 
collectively, and as the fastest growing part of BC’s economy, they have  
an increasingly important role to play in advancing sustainability. 


Vancity and the Fraser Basin Council participated in a joint project in 
2008 to learn more about what is needed to further advance SME 
leadership in sustainability.2 SMEs in the Lower Mainland and southern 
Vancouver Island were invited to participate in a survey. An impressive 
proportion of the 331 respondents – despite their size – are “walking 
their talk” on sustainability in creative ways. For example, almost all cited 
one or more initiatives. These included waste reduction (92.5%), ethical 
purchasing (61.1%), reduction in greenhouse gas emissions and energy 
consumption (51.1%) and water conservation (39.6%). Many of these 
businesses expressed interest in receiving support for their sustainability 
efforts through education and training, access to incentive programs 
and connections with others through online databases. However, less 
than half of the SMEs surveyed said they are involved in programs that 
advance social sustainability such as charitable contributions or employee 
volunteering (44.9%) or accessibility and barrier-free initiatives (28.7%). It is 
not known how representative the 331 respondents are of SMEs generally.







Participation in the Carbon Disclosure Project (2005–2008)5
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Business & Sustainability
Corporate Social Responsibility 
Companies that have adopted CSR policies are trying to integrate better social, 
environmental and governance practices into their operations. Leaders in 
CSR set goals, track their progress and publicly report on their achievements. 
According to Stratos Inc., there has been a slight drop in the number of CSR 
reporters in Canada from 2005 to 2007 (from 114 to 108) and a decline in the 
number of Toronto Stock Exchange (TSX) companies producing stand-alone 
sustainability reports (from 25% in 2005 to 18% in 2007).3 However, Stratos 
reports that 45% of Canadian companies that produce sustainability/ CSR 
reports used the Global Reporting Initiative (GRI) in 2007, up 10% from 2005. 
The GRI is the gold standard of CSR reporting around the world. It outlines the 
principles and indicators that organizations can use to measure and report their 
economic, environmental and social performance.4 Three of the 20 Canadian 
companies using the GRI reporting standard are from BC: BC Hydro, Catalyst 
Paper and Vancity.4 In addition, seven BC-based companies made Corporate 
Knights’ Best 50 Corporate Citizens list in 2008.5


Carbon Disclosure (2005–2008)6 
Climate change is one of the most important issues of our time. Faced with 
a lack of information on how companies were managing the risks posed by 
climate change, a group of institutional shareholders spearheaded the Carbon 
Disclosure Project (CDP) in 2000 to address this information gap. In 2008, the 
CDP included 285 signatories representing $57 trillion in assets around the 
world. This provided a powerful impetus for companies to complete a standard 
carbon disclosure questionnaire. The old adage of “what gets measured gets 
managed” applies here. Companies that have a thorough understanding of 
their exposure to the effects of, and opportunities arising from, climate change 
can better manage for a future carbon-constrained world – that is, a world in 
which the availability of, access to, and/or costs associated with fossil fuels 
constrain economic activities. In 2005, all Canadian companies listed on 
the S&P/TSX Index were invited to respond to the annual carbon disclosure 
questionnaire; they started to do so in 2006. Since then, there has been a 
steady increase in the number of companies disclosing information. Almost 
60% of the companies listed on the S&P/TSX Index reported in 2008. 


 


LEEDTM Certification7 
Reducing a building’s environmental footprint is the concept behind Leadership 
in Energy and Environmental Design (LEEDTM). LEED is a building standard that 
promotes energy efficiency, minimizes waste and the use of toxic materials, 
and conserves water and materials. British Columbia has the second highest 
number of LEED-certified projects in Canada (38). Only Ontario has more (44). 
Of the BC projects, 28 are in the Fraser Basin. They include Spring Creek 
Fire Hall in Whistler, Heritage Woods Secondary School in Port Moody, the 
Township of Langley’s Civic Facility, MCW Consultants Ltd. in Vancouver, 
Envision Credit Union in Chilliwack and the Kamloops Centre for Water  
Quality. BC also has two of the eight Platinum-level projects in the country  
– the highest rating possible for sustainable construction and energy efficiency. 


Venture Capital and the Sustainable Technology Sector 
BC is building a vibrant industry in sustainable technologies. In 2006, this  
sector was worth $1.9 billion in revenues and included 1,300 companies with 
more than 18,000 employees. Sixty-nine percent of those companies were 
located in the Lower Mainland (890). Another 10% (131) with more than 1,800 
employees were located in BC’s interior.8 The amount of venture capital coming 
into the province is supporting the development of new technologies. In 2007, 
15% of all Canadian venture capital went to projects in BC: an increase of 3% 
over the previous year. However, the economic downturn in the third quarter of 
2008 caused this number to drop significantly from levels in 2007.9


References
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[accessed November 2008].
9 VC Reporter. www.canadavc.com/info.aspx?page=stats [accessed November 2008].
10 Vancouver Organizing Committee for the 2010 Olympic and Paralympic Winter 
Games (VANOC). www.vancouver2010.com/en/competition-schedules-and-venues/
venues/-/32528/9l3h70/index.html [accessed November 2008].
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For five years Frank lived in Vancouver’s 
Downtown Eastside, struggling to make 
ends meet on just over $500 a month, 
and finding his prospects bleak. As he 
put it, “I hibernated, became depressed 
and couldn’t see how anyone would  
want to hire a burnt-out, mid-50s fellow 
with health concerns.” Thankfully, there 
were a few friendly faces in his future.  
In 2007, Frank met the staff of BOB  
– Building Opportunities with Business 
– a non-profit organization that supports 
local business development and increases 
job opportunities for inner-city residents.


It proved a turning point. Frank  
signed up for customer service 
training through a program called 
BusinessLinks, funded by Bell Canada. 
He learned job skills and he met 
others in similar circumstances who 
offered support and encouragement. 
The training led to a store position 
with Rona where Frank found a good 
work team and a supportive human 
resources manager. With his re-entry 
into the workplace came a better quality 
of life, confidence and independence. 
BOB tailors its training programs and 
ongoing support to meet the needs 
of local employers and to help place 
residents in a range of occupations, 
including call centre work, commercial 
cleaning, banquet and event serving, 
landscaping, hotel housekeeping, food 
services and construction. 


BOB also helps inner city businesses 
retain consultants, and brings multiple 
interests together to plan opportunities 
in tourism and hospitality, construction, 
creative industries and information/
communication technologies.


Recognizing that progressive businesses 
are key to revitalizing Vancouver’s 
Downtown Eastside, BOB runs 
Vancouver’s Social Purchasing Portal, 
where organizations of all types can 
demonstrate support by purchasing 
goods and services from social 
enterprises and businesses that hire 
hard-to-employ people. For information, 
visit www.buildingopportunities.org.


  bob, InneR-CITY ConneCToR
Carbon Neutral Workgroup  
The Carbon Neutral Workgroup is a new program designed to help businesses take action 
against climate change. It was established by the partnership of the Pembina Institute,  
Ecotrust Canada and the David Suzuki Foundation. The Workgroup uses a series of workshops 
to provide technical skills and training to small- and medium-sized businesses on how to 
measure their carbon footprint with easy-to-use software; how to identify and implement 
opportunities to reduce their greenhouse gas emissions; and how to find avenues for offsetting 
emissions through carbon-neutral products and services. The program’s collaborative structure, 
diversity of participants and targeted technical assistance makes for a lively exchange of ideas, 
strategies and successes: www.ecotrust.ca/services/enterprises/climate_smart.


Sustainability Purchasing Network (SPN)  
Do you know where the products and services you buy are made or what their environmental 
impacts are? Sustainability purchasing seeks answers to these questions before the products  
and services are purchased. The SPN educates, connects and inspires organizations in 
developing and improving their sustainability purchasing efforts. Through learning events 
and networking sessions, the SPN has, since 2006, provided skills training and resources 
that have helped more than 370 individuals from 175 businesses, non-profit groups and 
government organizations with their purchasing decisions: www.buysmartbc.com.


VANOC Embraces LEED Standards10 
The Vancouver Organizing Committee for the 2010 Olympic and Paralympic Winter Games 
(VANOC) has embraced sustainability and environmental conservation as one of the pillars of 
the 2010 Games. Nowhere is this better seen than in the planning, design and construction 
of the venues being used for events, athlete housing and office buildings in Vancouver, 
Richmond and the Resort Municipality of Whistler. The Richmond Olympic Oval (long track 
speed skating) is a LEED Silver project. LEED Gold projects include VANOC’s head office, the 
Whistler Olympic Village and the Vancouver Olympic Village in South East False Creek. The 
latter is also a pilot site for the new LEED Neighborhood Design Rating System. It will include 
a LEED Platinum level community centre that will be one of the highest rated environmentally 
designed buildings in Canada.







Climate Change


 susTaInabIlITY hIghlIghTs


Climate change is one of 
the world’s most important 
sustainability challenges. 
Scientists who study 
climate change agree that 
greenhouse gas (GHG) 
emissions from human 
activities are increasing the 
natural greenhouse effect  
to such a degree that they  
are adversely changing the 
earth’s climate in many 
different ways.


Beautiful Wedgemount Lake in Garibaldi Park is nestled below one of BC’s receding glaciers. Glaciers are indicators of climate 
change, and their retreat is cause for concern, including loss of a freshwater supply. A team of scientists from universities in BC, 
Alberta and Washington State and from the federal government are now studying several glaciers and icefields in BC, including Castle 
Creek Glacier near McBride and Klinaklini and Tiedemann glaciers in the Coast Mountains. For more information, visit www.unbc.ca.
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Total Greenhouse Gas Emissions in BC (1990–2006)1
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Proportion of Greenhouse Gas Emissions by Sector in BC (2006)1
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GHGs originating from human activities include carbon dioxide (CO2), 
methane (CH4) and nitrous oxide (N2O). The burning of fossil fuels is the 
main source of these GHGs, but additional contributions come from land 
use practices such as agriculture, landfills and forestry. The buildup of 
GHGs in the atmosphere is contributing to rising average air and water 
temperatures, changes in wind and precipitation patterns, and increases in 
the frequency of severe weather events. In addition to lowering our output 
of GHG emissions, it is imperative that communities become more resilient 
to impending climate change and its impacts.


• Total GHG emissions in BC increased by 27.4% between 1990  
and 2006, due mainly to energy consumption patterns and increases  
in natural gas production.


• Per capita GHG emissions in BC remained relatively stable between 1990 
and 2006 (between 14.4 and 15.6 tonnes). In comparison, the Canadian 
average ranged between 22 and 23 tonnes per capita during the same period.


• Between 1990 and 2004, significant increases in GHG emissions 
occurred within the transportation (44%) and industrial (34%) sectors; 
however, between 2004 and 2006, these sectors reduced their 
emissions by 8% and 11%, respectively.


  Issues anD TRenDs 


Greenhouse Gas Emissions in BC (1990–2006)1 
Despite increases in total (27.4%) and per capita (4.6%) GHG emissions 
between 1990 and 2006, the BC economy has become more carbon-
efficient, producing 11% fewer emissions per dollar of gross domestic 
product (GDP) between 1990 and 2004. Although there have been 
significant increases in GHG emissions since 1990, there has been a 
5% reduction in total GHG emissions since 2004. There have been 
notable GHG reductions in several sectors, including energy use overall, 
transportation, industry, agriculture and waste management. In BC, the 
transportation sector is the most significant single emitter of GHGs, 
followed by industry. Following a 44% increase in emissions between 1990 
and 2004, the transportation sector reduced its emissions by almost 8% 
between 2004 and 2006. Following a 34% increase between 1990 and 
2004, the industrial sector reduced emissions by 11% between 2004 and 
2006. In contrast, GHG emissions from residential energy use declined 
between 1990 and 2004 and then increased by 12.8% between 2004 
and 2006. Fugitive emissions from coal mining and oil and gas production 
have increased steadily, almost doubling between 1990 and 2006. 
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Greenhouse Gas Emissions in BC 
In 2004, both total (65,600 kilotonnes) and per capita 
(15.6 tonnes) GHG emissions in BC were at their highest 
levels reported since 1990; however, total emissions 
decreased by 5% between 2004 and 2006.


Climate Change Impacts in the Fraser Basin 
Average freshwater and air temperatures have warmed 
over the past 50–100 years, and Fraser River flows are 
occurring earlier than in the past 85 years.


Climate Change Mitigation  
and Adaptation in the Fraser Basin 
Communities and organizations are identifying and 
pursuing many opportunities for reducing their greenhouse 
gas emissions, and are planning to adapt to climate-related 
vulnerabilities, such as flooding, drought and interface fires.
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Greenhouse Gas Emissions by Sector in BC (1990, 2004 and 2006)1
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Climate Change


Notes 
a Projected temperature increases are based on the Canadian 
Regional Climate Model 4, using emissions scenario A2 from the 
Intergovernmental Panel on Climate Change Special Report on 
Emission Scenarios (2000). Scenario A2 applies an approximate 
carbon dioxide equivalent concentration of 1250 parts per million.
b EPA refers to the United States Environmental Protection Agency.
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Climate Change and Its Impacts 
The following climatic changes have been observed in the Fraser Basin  
in the past 50–100 years:2


• Average air temperatures in the Fraser Basin rose by approximately 1ºC  
in the past century; average precipitation also increased.


• Summer water temperatures in the Fraser River have warmed over the past 
50 years at a rate equivalent to 2.2ºC per century, and are increasingly in the 
upper threshold of what sockeye salmon can tolerate. 


• Peak flows on the Fraser River and its tributaries are now occurring earlier 
in the year than 85 years ago. The Fraser is reaching half of its annual 
cumulative flow nine days earlier, on average, than a century ago.


Several other impacts on the Fraser Basin and BC are predicted,  
including continued warming of air temperatures; a rise in sea levels; 
increased frequency, magnitude and intensity of extreme events such as 
floods, drought, interface fires and pest outbreaks; increased occurrence 
and distribution of invasive plants; increased precipitation in the form of 
rain rather than snow, which may result in low flows and droughts during 
the summer in some watersheds; shifts in the range and abundance 
of species; and changes in ecosystem structure and function such as 
increased distribution of grasslands and grassland/forest transition areas.


It is estimated that sea levels may rise by more than 50 cm in parts of the 
Fraser River delta. However, because of the many uncertainties in measuring 
historic changes and predicting future sea levels, the possible range could be 
much greater, possibly up to 120 cm for the Fraser River delta by 2100.3


There will be costs to reduce GHG emissions, in particular through a shift 
to clean energy sources and new technologies to improve energy efficiency 
and reduce GHG emissions. However, the costs of inaction may be greater 
still, given the impacts of climate change and the costs of adaptation. The 
independent Stern Review has estimated that not acting on climate change 
could lead to costs equivalent to 20% of global GDP; early action could limit 
costs to about 1% of GDP.5


 Climate Model Projections for BC with Regional  
Average Temperature Increases Recorded to Date4


CLIMATIC 
zONE


SEASON
TEMPERATURE 


INCREASE 
1976–2005


MODEL PROjECTION  
FOR INCREASES TO 2055 


OVER 1976 BASELINEa


 Winter 0.7°C warmer 2–4°C warmer 


 Summer 1.6°C warmer 2–3°C warmer


 Winter 1.6°C warmer 2–4°C warmer 


 Summer 0.7°C warmer 2–3°C warmer


 Winter 2.8°C warmer 3–4°C warmer 


 Summer no significant trend 2–3°C warmer


Pacific


South BC 
Mountains


Northwestern 
Forest
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E3 Fleet – for Energy, Environment, and Excellence 
The Township of Langley was recently awarded a Silver Rating under  
the Fraser Basin Council’s E3 Fleet program for excellence in greening its 
vehicle fleets, making it the first fleet in British Columbia to be recognized 
for sustainable fleet management. The Fraser Basin Council’s E3 Fleet is 
Canada’s only independent green rating system for fleets. The program 
offers a green rating guide, a points system for assessing fleets, a 
third-party fleet audit, and for fleets that qualify, a rating of Bronze, Silver, 
Gold or Platinum. The rating recognizes excellence in fleet management, 
including measures to achieve fuel efficiency and emissions reduction. 
Langley’s key accomplishments in achieving a Silver Rating include 
reducing its greenhouse gas emissions by 14% between 2006 and 2007 
through various commitments and practices, including replacing larger 
vehicles with Smart Cars and hybrids, fuelling some fleet vehicles with 
biodiesel, installing GPS tracking systems to increase route efficiency 
and training staff on green practices.


Rolling Out Big Rig enviroTrucks 
The Fraser Basin Council and the BC Trucking Association, through 
funding from the BC Ministry of Environment, have helped several BC 
trucking fleets roll out and test new “enviroTrucks” – a demonstration 
project of FBC’s Green Fleets BC program. The enviroTruck program 
is open to all types of fleets, including municipal and commercial fleets. 
It offers up to $10,000 per newer model Class 7 or 8 heavy-duty truck 
with a 2007 EPAb certified low-emission engine, a speed limiter to 
restrict truck speed to a maximum of 105 km/hr, aerodynamic add-ons 
for both truck and trailer, auxiliary power units to reduce idling, and 
tires that help maximize fuel efficiency. The additional features such 
as aerodynamic devices, fuel-efficient tires and anti-idling devices are 
expected to improve a truck’s fuel efficiency by 10-20% and reduce its 
GHGs by up to 40 tonnes a year. Under the demonstration project to 
date, seven fleets are operating enviroTrucks – 88 trucks and 56 trailers. 
Stay current on opportunities for fleets at www.greenfleetsbc.com.


Communities Tackle Energy and Emissions 
The Community Action on Energy and Emissions (CAEE) initiative,  
part of the Ministry of Energy, Mines and Petroleum Resources’  
Energy Efficient Buildings Strategy (www.energyplan.gov.bc.ca/
efficiency), provides financial and research support to BC’s  
local governments and First Nations to advance energy efficiency,  
energy conservation and emissions reductions measures through  
policy and planning tools. A program of the Fraser Basin Council,  
CAEE has welcomed the participation of 62 communities in  
British Columbia since 2005.


CITY OF PRINCE GEORGE  
Prince George developed a draft green building plan that is integrated 
with the City’s Energy and Greenhouse Gas Plan.


DISTRICT OF 100 MILE HOUSE  
The District reviewed both its Official Community Plan and Subdivision 
Servicing Bylaw for energy efficiency policies and requirements. It also 
completed a greenhouse gas inventory, identified energy efficiency 
opportunities, established performance measures for buildings, and 
developed a green building policy and checklist.


CITY OF KAMLOOPS  
Kamloops developed an integrated greenhouse gas, energy and 
air quality plan that includes recommendations for city facilities and 
operations, and for the broader community.


FRASER VALLEY REGIONAL DISTRICT (FVRD) 
The FVRD is updating its Air Quality Management Plan to include 
greenhouse gas emissions and mitigation measures.


DISTRICT OF SQUAMISH 
The District developed a Community Energy Plan with greenhouse gas 
targets. Implementing the plan, they developed policies and tools for 
a “Smart Growth on the Block” catalyst project, district energy, local 
electricity network and a hub to better integrate local and regional 
transportation systems.


Climate Change Resources 
Climate Change Resources for BC Planners is a bibliography of 
adaptation resources developed with planners in mind. It includes 
climate change assessment and planning methodologies, and 
information about past and future climate conditions in BC:  
www.env.gov.bc.ca/epd/climate/reports.htm.


Citizens’ Conservation Councils on Climate Action 
In September 2008, the provincial government appointed seven regional 
Citizens’ Conservation Councils on Climate Action to help build a network 
for grassroots climate action across British Columbia. Three of these are 
in the Fraser Basin, including Lower Mainland-Southwest, Thompson-
Okanagan and Cariboo-Prince George. The purpose of the Councils 
is to advise government on how to encourage individuals, groups and 
communities in their regions to learn more about climate change, take 
climate actions and reduce greenhouse gas emissions. The Councils 
include citizens who represent youth, seniors, municipal government, local 
business, First Nations, community groups, and educational institutions. 
For more information, visit www.livesmartbc.ca/community/citizens.html. 


The Township of 
Langley receives 
a Silver Rating 
under the E3 
Fleet program. 
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 susTaInabIlITY hIghlIghTs


Across BC people volunteer  
many hours with local 
schools, food banks, churches, 
local events, community 
organizations and political 
parties; donate money to 
charities and non-profit 
organizations; and directly 
help neighbours and others in 
need. This generosity of spirit 
is important for community 
well-being, particularly in 
tough economic times.
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Rates of Volunteerism in BC by Age (2000 and 2004)1
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  Issues anD TRenDs 


Volunteerism in BC (2000 and 2004)1,2 
Volunteering is a significant part of British Columbians’ lives. In 2004,  
almost 1.6 million volunteers contributed 315 million hours to their 
communities, including sports and recreation, social services, education 
and research and religious organizations. Most volunteers across 
Canada (92%) agreed that making a contribution to their community is 
an important reason for volunteering. In addition to volunteering for a 
specific organization or group, 78% of British Columbians directly helped 
others through activities such as helping around home with gardening and 
maintenance, providing emotional support, or driving a neighbour to an 
appointment or the store. 


Between 2000 and 2004, the rate of volunteering in BC increased 
significantly from 26% to 45% among the population aged 15 years and 
older. Increases were recorded in all age categories, and ranged from 59%  
to 113%. The largest increase was among those aged 65 years and older. 
Their rate of volunteerism more than doubled from 15% in 2000 to 32%  
in 2004. In 2004, those aged 45–54 years volunteered the most (52%), 
closely followed by those aged 15–24 years (50%).1


Despite these high rates of volunteerism, 54% of all charities and non-
profit organizations in BC had difficulty recruiting volunteers. This was 
especially true for social service organizations (69% reported difficulty)  
and arts and culture organizations (67%).3


By taking the time to volunteer services, donate, vote, participate in  
community planning, or simply get to know our neighbours, we can enhance 
community life. Volunteer commitments support social cohesion, informed and 
accountable decision-making, stronger institutions and community assets, 
increased racial tolerance and lower crime rates. Our engagement in the 
community can also help us understand the interconnections between social, 
economic and environmental issues, and the importance of sustainability.


• In 2004, the rate of volunteerism in BC matched the Canadian average 
(45%). BC’s rate of volunteerism ranked seventh among Canada’s 13 
provinces and territories; however, the average number of volunteer hours 
contributed by British Columbians (199 hours) ranked number one in Canada.


• In 2004, 78% of British Columbians directly helped others in their 
community, and 66% belonged to a group or organization. 


• In 2004, the rate of charitable giving in BC was high (77%) but below  
the Canadian average (85%). BC’s rate of charitable giving ranked seventh 
among Canada’s 13 provinces and territories; however, the average value  
of donations in BC ($467) was greater than the Canadian average ($400)  
and ranked third among the 13 provinces and territories.
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Volunteerism 
In 2004, the rate of volunteerism in BC matched the 
Canadian average in terms of the proportion of British 
Columbians that volunteered (45%), and was high in terms 
of the average number of hours volunteered (199).


Charitable Giving 
In 2004, rates of charitable giving in BC were strong but 
below the Canadian average in terms of the proportion of 
British Columbians that donated money (78%), and were  
high for the average value of donations ($467).
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Rates of Charitable Giving in BC by Household Income (1997, 2000 and 2004)1
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$227  233
$318  185 $366  214 $376  231


$680  201
$788  164


Community Engagement
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Charitable Giving in BC (2004)1 
Charitable donations are affected by a variety of factors, including economic 
conditions, social and cultural values, and individual characteristics and 
beliefs. In general, the likelihood of donating and the amount given increases 
with age, education and household income. The top three reasons given 
by Canadians for donating are feeling compassion towards people in need, 
helping a cause that they believe in and wanting to make a contribution to 
their community. In addition to donating money, people donate clothing, 
toys, household goods and food to charitable organizations. 


In 2004, 2.7 million British Columbians (77% of the total population)  
donated $1,257,800 to charities and non-profit organizations. Generally, 
there are slightly higher rates of charitable giving among higher household 
income categories: 90% of households with incomes greater than $80,000 
made charitable donations compared to middle income categories 
($40,000-$80,000), of which about 78% of households contributed.  
It is notable that 58% of households with low incomes (<$20,000) made 
charitable donations. On average, people with higher incomes donated  
the most money, whereas those with lower income volunteered more time. 
This was particularly true for people living in households that earned less 
than $20,000 per year. On average, they volunteered 69 more hours per  
year than people living in households that earned over $100,000. 


Public Confidence in the Charitable Sector4,5 
Two recent studies provide additional insight on the importance of the 
voluntary, charitable and non-profit sectors, particularly in relation to trust  
and confidence in government. In the first study, Canadians ranked registered 
charities and charitable leaders very high in terms of trust – just below nurses 
and doctors. This placed charities and charitable leaders above business 
leaders and politicians. Of those polled, 75% said charities understand the 
needs of Canadians better than government does, and 66% said charities 
do a better job than government of meeting those needs.4 In the other study, 
interest groups scored better than political parties (by a three to one margin) 
in terms of effectiveness at influencing public policy.5 The public opinions 
recorded in these studies emphasize the importance of charitable and non-
profit organizations to communities. The results also explain, in part, why 
citizens contribute their time and money to such organizations.
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Edible Garden Project 
Adequate access to fresh fruit and vegetables is key to good health but can be beyond the  
reach of many people. The Edible Garden Project (EGP) operates on Metro Vancouver’s North 
Shore – in the District of West Vancouver and the City and District of North Vancouver. EGP’s 
purpose is to create a network of community organizations that collect locally grown food and 
distribute it to low-income families and individuals. The EGP network includes homeowners who 
have gardens and want to donate a portion of their harvest, people who have unused or under-
used garden space and want to cultivate it for growing food, and volunteers who want to learn 
about, grow and share locally produced food. The EGP aims to educate the community and 
build skills to support ecologically based food gardening, healthy eating and food preservation. 
In 2007, thanks to partners, volunteers and local businesses, the EPG was able to:


• collect over 2,300 pounds of fresh local food from individual harvest donors, 
• cultivate 60 m2 of garden space, and 
• offer 15 workshops to community members: www.ediblegardenproject.com.


Volunteerism in BC 
Volunteer BC is a provincial association of volunteer centres, individuals and organizations 
that work together to strengthen the growth and development of volunteerism in BC. In 2008, 
there were more than 30 volunteer centres in communities throughout BC that help promote 
and support effective volunteering in many different sectors. Volunteer BC provides a variety 
of information, resources and tools for volunteers, organizations and volunteer centres. 
The Provincial Training Calendar is a popular resource for finding training opportunities in 
volunteerism and the voluntary sector. The association also provides the organizational home 
and administrative support for the Voluntary Organizations Consortium of British Columbia, 
which is a network of organizations that involve volunteers in health, education, social 
services, sport, recreation, arts, culture, multiculturalism, aboriginal, disabilities, children/
youth, business, environment and other sectors. The Consortium’s vision is “to be a leader in 
the promotion of a society that recognizes the essential role, value and diversity of volunteers 
in improving the quality of life in our province.” Visit www.volunteerbc.bc.ca.


Nature Challenge 
The David Suzuki Foundation established the Nature Challenge to inspire and engage people 
in caring for the natural environment by taking action at home, at work and in communities. 
The Challenge gives examples of the most effective ways to conserve nature and improve 
the quality of life everywhere on earth based on: 


• the way we get around, 
• the food we eat, 
• the energy we use, and 
• the public action we take. 


By late 2008, 120,000 Canadians had registered on the Nature Challenge website, and 
15,000 (12.5%) of those were living in BC.6 See www.davidsuzuki.org/NatureChallenge.


The friendly face and helping hand of 
volunteer Annie Neroth greets runners 


during the Canadian Cancer Society Relay 
for Life in Coquitlam. Volunteer BC is a 


good place to begin exploring volunteer 
opportunities in your community.







Strategies for limiting the impacts of consumption and waste generation 
include using renewable resources and creating practices and technologies 
that improve energy efficiency, control pollution and conserve water and 
other resources. The simple act of buying local products can reduce fuel 
consumption and greenhouse gas (GHG) emissions that are associated with 
transporting goods from far away places. Government regulations, assistance 
programs and other financial incentives can all play important roles in 
encouraging the wise use of resources and smarter patterns of consumption. 


• Between 1996 and 2006, the population of the Fraser Basin increased  
by 13.3%. By 2006, the total population was 2.73 million.1


• The proportion of British Columbians participating in environmental 
activities in 2006 was higher than the Canadian average.


• The total amount of solid waste disposed in the Fraser Basin increased  
by 18% between 1996 and 2006 (from 1.74 to 2.05 million tonnes).


• Between 2000 and 2006, average residential electricity consumption  
in the Fraser Basin increased by more than 4%.


• Total GHG emissions in BC increased by 27.4% between 1990 and  
2006. Per capita GHG emissions in BC increased only 4.4% during this 
period, remaining relatively stable (ranging between 14.4 and 15.6 tonnes). 
This was well below the Canadian average of 22–23 tonnes per capita.


• Overall water consumption per capita in the Fraser Basin continued to 
increase between 2001 and 2004. In most cases, however, average daily 
flow per capita for both municipal water and wastewater systems was  
below the provincial average.


Consumption 
& Waste
  susTaInabIlITY hIghlIghTs


Limiting consumption of natural resources 
to within sustainable levels is of utmost 
importance to the world. Similarly, it is vital 
to manage wastes in ways that do not exceed 
the capacity of the land, water and air to 
receive them. The size and location of the 
human population can significantly influence 
rates of consumption and waste generation. 
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BC Households and the Environment 
In 2006, participation of BC households in 
environmental activities was better than the Canadian 
average in four of six categories. In two of those 
categories – rates of recycling and use of compact 
fluorescent light bulbs – BC led the country.


Solid Waste Disposal 
Total solid waste disposal increased in the Fraser 
Basin overall and in most regional districts in the Basin 
between 1996 and 2006.


Canadian Consumer Choices 
In 2008, the Consumer GreendexTM measured 
environmentally sustainable behaviour of consumers 
in 14 countries by ranking their choices in housing, 
transportation, food and consumer goods. Canadians 
ranked second to last in the survey.
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Household Participation in Environmental Activities in BC and Canada (2006)2
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BC Households and the Environment (2006)2 
In 2006, the percentage of British Columbia households participating in 
environmental activities that reduce consumption and waste exceeded 
the Canadian average in four of six categories: recycling, use of compact 
fluorescent light bulbs, composting and lowered thermostat settings. 
However, BC had lower participation rates in water conservation, which 
included the use of low-flow shower heads and reduced-volume toilets.


Solid Waste Disposal3,a,b 
The total amount of solid waste disposed throughout the Fraser Basin 
increased by 18% between 1996 and 2006 (from 1.74 to 2.05 million tonnes). 
Only two of the eight regional districts in the Fraser Basin reduced the total 
amount of solid waste disposal between 1996 and 2006: Bulkley-Nechako 
(25% reduction) and Fraser-Fort George (12% reduction). Recorded total solid 
waste disposal doubled in the Thompson region between 1996 and 2006, 
with increases of 107% in the Thompson-Nicola Regional District (TNRD) and 
80% in the Columbia Shuswap Regional District (CSRD).


Between 1996 and 2006, per capita solid waste disposal increased in four 
of the eight regional districts in the Fraser Basin. The Bulkley-Nechako and 
Fraser-Fort George (FFGRD) Regional Districts both recorded decreases 
in per capita solid waste disposal between 1996 and 2006 but more 
recently had increases between 2002 and 2006. Only the Squamish-Lillooet 
Regional District recorded decreases in per capita solid waste disposal both 
in 2002–2006 (7% reduction) and 1996–2006 (16% reduction). However, 
these improvements were outpaced by population growth, and there was a 
12% increase in total solid waste disposal between 1996 and 2006.


Caution is advised for analysis of trends over time and comparisons 
between regional districts because of different methods of estimating solid 
waste disposal (e.g. weigh scales versus population-based assumptions) 
and because of different community conditions (e.g. upturn in construction 
in the FFGRD; inclusion of construction and demolition waste in the TNRD 
in 2006; relocation of waste previously disposed at an old landfill site in the 
CSRD; and redirection of waste to landfills operated by First Nations in the 
Fraser Valley Regional District, but not reported).


Energy Consumption and Greenhouse Gas Emissions  
(1990–2006)4,5,6 
Between 1990 and 2006, total energy consumed in BC rose by 24% to 
1,292 petajoules; however, energy intensity improved.c During this period, 
population and gross domestic product (GDP) ($1997) grew by 31% 
and 86%, respectively. The greater growth rates in population and GDP 
compared to energy consumption resulted in energy intensity declining  
by 5% per person and by 50% per unit of GDP.4 


In the Fraser Basin, average annual electricity consumption per  
residential account increased from 9,482 kWh in 2000 to 9,909 kWh in 
2006 (4.5%); however, there was a 1.5% decrease between 2004 and 
2006. Residential consumption grew in all regions of the Fraser Basin 
between 2000 and 2006, but decreased between 2004 and 2006 in all 
regions except the Cariboo-Chilcotin.5







Greendex Scores for Fourteen Countries (2008)8
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Notes
a Disposal includes landfill and incineration facilities.
b Data supplemented by Metro Vancouver and TNRD.
c For this report, energy intensity is the amount of energy used  
per person and per unit of real GDP.
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Despite increases in total (27.4%) and per capita (4.4%) GHG emissions 
between 1990 and 2006, the BC economy became more carbon-efficient, 
producing 11% fewer emissions per unit of GDP between 1990 and 2004. 
Although there were significant increases in total GHG emissions after 1990, 
there was a 5% reduction in total GHG emissions between 2004 and 2006.6 


Municipal Water Consumption  
and Wastewater Treatment (2001–2004)7 
In most Fraser Basin communities, domestic (i.e., residential) consumption 
accounts for more than half of municipal water use. In 2004, average daily 
domestic consumption ranged from 302 litres per capita in Fraser Valley 
municipalities to 670 litres per capita in Thompson region municipalities.  
On average, daily domestic consumption among Fraser Basin municipalities 
(483 litres per capita) was well below the provincial average of 649 litres 
per capita. However, this represented a 2% increase in consumption in the 
Fraser Basin since 2001 when per capita daily consumption was 474 litres.


In 2004, the 45 municipalities in the Fraser Basin provided, on average,  
89% of their residents with wastewater treatment systems. Just over half  
of these municipalities (23) served 98–100% of their populations with sewage 
connections. Of those populations connected to municipal wastewater 
treatment systems, most (59.4%) received secondary levels of treatment. 
More than one-third (36.2%) received only primary treatment, and only 
five communities (4.3% of the Fraser Basin population) received tertiary 
treatment, the highest level.


Canadian Consumer Choices (2008)8 
Based on scientific research and advice, the National Geographic  
Society and the polling firm, GlobeScan, developed the Consumer 
GreendexTM, which is composed of four sub-indices: housing, 
transportation, food and consumption of goods. In 2008, the Greendex 
was used to measure consumer choices and citizen behaviour in relation 
to environmental sustainability. While the Greendex does not measure 
the overall environmental performance of a country in areas such as 
total emissions, government policy and other factors, it recognizes 
the importance of consumer choices as a key factor in environmental 
performance. A total of 14,000 consumers (1,000 in each of 14  
countries, including Canada) were surveyed about their energy use  
and conservation, transportation choices, food sources and use of  
green products; their attitudes about the environment and sustainability; 
and their knowledge of environmental issues. 


Canada ranked second to last (13th) out of the 14 countries surveyed, 
beating only the United States. This low ranking was due primarily to 
large home sizes and transportation behaviour that is less environmentally 
friendly. The following are highlights from the study:


• Of Canadians surveyed, 29% had nine or more rooms in their homes, 
which is among the largest house size of those countries surveyed.


• Half of Canadians drove alone daily, and 87% had one or more vehicles 
per household. Canadians also ranked among the lowest in use of public 
transportation: only 22% used it at least once per week.


• Canadians ranked better (fifth) for the food sub-index: 77% of Canadians 
surveyed ate locally grown foods, 94% ate fruits and vegetables, and 
below average numbers (52%) drank bottled water.
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ConsuMPTIon & WasTe


100-Mile Diet 
There is a growing interest in locally produced food, as reflected in the popularity of The 100- 
Mile Diet, a book by Alisa Smith and James MacKinnon. Motivated by a desire to reduce their 
carbon footprint, this Vancouver couple decided in 2005 that, for one year, they would eat only 
foods produced within 100 miles of their home. Their story sparked interest in Canada and 
beyond, and especially in Metro Vancouver and the Fraser Valley where a variety of local foods 
are available year round. In the summer of 2008, a dozen families in Mission answered the 
couple’s challenge and publicly pledged to eat at least 50% of their meals from local sources 
for 100 days. A TV documentary on the challenge is scheduled to air in 2009. And while a 
commitment to give up chocolate and coffee or try to source meals within a 100-mile radius 
might not appeal to most people, the simple act of adding more locally produced food to meals 
is a palatable option that is also beneficial for local farmers and the environment. To check out 
farmers’ markets, community gardens, farm-gate sales, local food delivery services, organic 
products and specialty local products, visit www.eatbc.com, www.bcfreshvegetables.com and 
www.certifiedorganics.info. A provincial program for branding products with the “Food Miles” 
they have travelled to the grocer’s bins is expected to be implemented soon. 


LiveSmartBC 
LiveSmartBC helps BC families, businesses and communities go green. Various rebates, 
incentives and tax exemptions, plus general program funding are available to help British 
Columbians save money while using less energy, improving environmental and social health, 
reducing resource use and diverting solid waste from landfills: www.livesmartbc.ca.


Ocean Wise 
Ocean Wise is a conservation program of the Vancouver Aquarium to educate and empower 
consumers about sustainable seafood. Ocean Wise works directly with restaurants and  
food markets to ensure they and their customers can make environmentally friendly seafood 
choices based on the most current scientific information. Visit www.vanaqua.org/oceanwise.







Economy


GDP Per Capita in BC and Canada (1997–2007)1
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Personal Disposable Income Per Capita in BC and Canada (1997–2007)2
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  Issues anD TRenDs 


Per Capita Gross Domestic Product (1997–2007)1 
Per capita GDP is a measure of the economic value of particular types of 
economic activity per person within a country or region. In 2007, $37,258 
worth of economic output was generated for each individual in British 
Columbia. This represented a 1.7% increase since 2006 and an 11% increase 
since 2002. The 2007 measure was below the Canadian average of $39,914. 
However, GDP grew at a faster pace in BC, increasing an average of 2.2% 
per year between 2002 and 2007 compared to 1.7% per year in Canada. 


Disposable Income Per Capita (1997–2007)2,3,a 
Disposable income is a function of income and rates of taxation and other 
government-related fees. Disposable income in BC has increased steadily for 
the past decade, growing by 3% between 2006 and 2007 and 26% since 
1997. However, BC trailed the Canadian average throughout this period.


The fact that disposable incomes have grown at a similar pace as the 
economy is a good sign. However, since 1997, economic accounts indicate 
that British Columbians have been spending more than their personal 
disposable income on consumer goods and services. This means that much 
of the population has been accumulating debt and has very little in terms of 
personal savings to buffer economic downturns and unexpected expenses.


Over the past few years, there has been an encouraging shift towards more 
sustainable business models. There is a growing expectation by consumers, 
shareholders and voters that industry and government consider and mitigate 
negative impacts on the environment and communities. These expectations 
are being reinforced through policy and regulations designed to spur 
behavioural shifts and reward innovation around products and services that 
have environmental and social as well as financial values. Information related 
to a more sustainable economy is found throughout this report. 


• In 2007, per capita gross domestic product (GDP) in BC was $37,258  
– up 1.7% since 2006 and 11% since 2002. BC’s GDP was less than the 
Canadian average but recorded higher growth per annum than Canada’s 
GDP between 2002 and 2007.


• In 2007, average disposable income in BC was $25,282; the Canadian 
average was $25,216.


• A significant number of people in the Fraser Basin spent unpaid time  
caring for children and seniors.


• The data presented in this report are current up to and including 2006–
2007. Significant economic challenges emerged late in 2008. They are not 
reflected in the indicators, data and trend analysis in this report but will be 
explored in future reports produced by the Fraser Basin Council. 


  susTaInabIlITY hIghlIghTs


A sustainable economy factors the whole  
range of social and environmental costs and 
benefits into economic development and 
business transactions. it uses natural resources 
but does not deplete them, and it balances the 
needs of individuals and society as a whole,  
as well as the needs of future generations. 
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Per capita GDP increased steadily year to year  
between 2002 and 2007.


Individual Disposable Income 
Disposable income in BC increased by 26% between 
1997 and 2007 and was similar to the Canadian 
average throughout this period.


Unpaid Work 
In 2006, 36% of the population dedicated their time, 
without pay, on a weekly basis to care for children; 17.5% 
volunteered their time to provide assistance to seniors.
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Population in BC and the Fraser Basin by Gender
Spending Time on Unpaid Childcare (2006)4
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Unpaid Time Spent Providing Childcare  
or Assistance to Seniors (2006)4 
Volunteer work and time committed to providing care without 
remuneration is not reflected in conventional economic accounts and 
figures. However, it plays an important role in the functioning of the 
economy and our society. There are many types of volunteer work. A 
particularly important one is providing care and assistance to others in the 
community, such as children and seniors. In 2006, 36.2% of residents in 
the Fraser Basin spent unpaid time on a weekly basis caring for children, 
and 17.5% volunteered their time in providing assistance to seniors. 
Females were more likely than males to spend time caring for children 
and seniors. Approximately 40% of women and 33% of men in the 
Fraser Basin cared for children without receiving payment. About 10% of 
women spent 60 or more hours weekly in this role. The proportion of the 
population that spent unpaid time caring for children was slightly higher in 
the Fraser Basin than in BC. Approximately 20% of women and 15% of 
men in the Fraser Basin cared for seniors without receiving payment. The 
proportion that provided unpaid assistance to seniors in the Fraser Basin 
was on par with the provincial average.


Notes 
a Personal disposable income is the amount remaining after payment 
of personal direct taxes, including income taxes, contributions 
to social insurance plans (such as the Canada Pension Plan 
contributions and Employment Insurance premiums) and other fees.
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The indicator data included in the Economy section of the report 
are current to 2006 and 2007. Significant economic change has 
occurred, particularly since the latter part of 2008. People from all 
walks of life have been, and are being, affected by severe economic 
challenges, including a devaluation of stocks, mutual funds and 
pensions; declines in housing values; constrained access to credit; 
and business closures. Aspects of the economic downturn are 
recorded in the Business Council of BC’s BC Economic Index, with 
very low growth in the first and third quarters of 2008 and declines 
in the second and fourth quarters (-0.5% and -0.7% respectively).5 
Declines in 2008 were particularly notable in the number of jobs, 
retail sales, international visitors and housing starts. 


There is much uncertainty about the breadth and depth of the 
current economic downturn. Governments are being challenged 
to stimulate an economic recovery. Businesses are being 
challenged to become more efficient and innovative. At this time 
it is important to ask what would the economy look like if it were 
informed by the principles and practices of sustainability? It 
would include broad-based dialogue and collaboration to develop 
new economic strategies. It would invest in green infrastructure, 
innovation and other supports to better enable businesses to 
implement sustainability. It would support employees with skills 
development and retraining. The challenges we are facing today 
present an opportunity to transform the economy in a way that 
advances sustainability long into the future.


  The eConoMY anD susTaInabIlITY


Buy BCwild 
The Buy BCwild program builds public awareness of, 
and support and economic opportunities for, BC’s 
unique forest products and services. It has produced a 
free consumer’s guide with a directory of products from 
the wilds of BC. Buy BCwild also puts on an annual 
conference to facilitate the sharing of knowledge and 
networking among businesses in the forestry sector: 
www.buybcwild.com/about-buy-bcwild. 


Innovative Clean Energy (ICE) 
The goal of the ICE Fund is to accelerate the development 
of new energy technologies that have the potential to 
solve real, everyday energy and environmental issues 
and create significant socio-economic benefits for 
all British Columbians. In July 2008, the provincial 
government announced the first 15 successful applicants 
to receive support from the ICE Fund. Approved projects 
representing bio-energy, geothermal, solar and other 
alternative energy sources shared nearly $25 million.  
A second round of funding will focus on projects 
throughout rural BC that address specific provincial 
energy and environmental priorities and accelerate  
the commercialization of clean energy technologies:  
www.tted.gov.bc.ca/ICEFund/Pages/default.aspx.







Education


 susTaInabIlITY hIghlIghTs


Society is facing some of  
the most complex and 
controversial challenges ever. 
These include climate change, 
a global financial crisis and 
homelessness – all of which 
impact sustainability and  
demand innovative solutions. 
Education and learning 
opportunities are essential  
if this generation and the  
next are to thoroughly 
understand these challenges 
and find more sustainable 
approaches for the future.
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Educational Attainment in the Fraser Basin by Region (2006)1
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  Issues anD TRenDs 


Educational Attainment (2006)1,a 
In 2006, 83.9% of residents in the Fraser Basin had at least a high 
school education, and 58.9% had some form of post-secondary training 
or education. This level of educational attainment was on par with the 
provincial average; however, the proportion of residents with a university 
education was higher in the Fraser Basin (30.6%) than in BC (27.6%). There 
were also notable regional differences in levels of educational attainment. 
For example, in the Cariboo-Chilcotin region, less than half the population 
(45.3%) had some of form of post-secondary education, compared 
to 61.5% in the Greater Vancouver-Sea to Sky region. In contrast, 
the proportion of the population that had apprenticeship and trades 
certifications was highest in the Cariboo-Chilcotin and Thompson regions.


Education helps people acquire workplace skills, earn a living and retrain for 
new opportunities. It also helps youth and others gain the understanding, 
skills and training they need to contribute towards a more sustainable 
society. It is equally important to have opportunities for both formal and 
informal learning so that people of all ages can continue to expand their 
knowledge and enrich their skill sets over the course of their lives.


• Overall, levels of educational attainment in the Fraser Basin are higher  
than the provincial average. In 2006, six in 10 residents in the Fraser Basin 
had some form of post-secondary education or training. 


• In 2006, only 16% of the Fraser Basin population over 25 years of age  
did not have a high school diploma. However, in the Cariboo-Chilcotin 
region, the percentage was 27%. 


• There was wide variation in the six-year completion rates of high school 
students in the Fraser Basin in 2006/2007. In some school districts, more 
than 90% of students graduated within six years of entering high school;  
in others, it was less than 65%. 


• There were also notable differences in the six-year completion rates 
between boys and girls and between Aboriginal and non-Aboriginal 
students throughout the Fraser Basin in 2006/2007. 


• In 2008, the average Composite Learning Index score (a measure of life-
long learning) for communities in the Fraser Basin was below the provincial 
average for all four aspects of learning: Learning to Know, Learning to Do, 
Learning to Live Together and Learning to Be. Scores for 2008 were also 
below those of 2007.


g
e


T
T


In
g


W
o


R
s


e


Educational Attainment 
In 2006, overall levels of educational attainment in the 
Fraser Basin were above the provincial average, but in 
certain regions they were well below the average.


Graduation Rates 
In 2006-2007, six-year completion rates varied 
throughout the Fraser Basin and differed between 
genders and Aboriginal and non-Aboriginal students.


Composite Learning Index (CLI) 
CLI scores declined between 2007 and 2008 and were 
below the provincial average.
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Notes
a Population refers to persons 25 years and older.
b In 2006 – the first year the CLI was calculated – the average 
score for communities across the country was 73. Since then, 
community CLI scores have ranged from 42 to 98. While this 
range is intended to parallel the scale that is typically used in 
schools (from 1–100%), CLI scores are relative, and there is no 
value that represents a perfect score (i.e., 100 is not the maximum 


achievable score). Rather, each year’s top score represents 
the best the country has to offer. More information about the 
Composite Learning Index and how it is calculated can be found on 
the Canadian Council on Learning website:  
www.ccl-cca.ca/CCL/Reports/CLI/?Language=EN.
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Education
Six-Year High School Completion Rates in the
Fraser Basin by School District (2006–2007)2


GVSS      Fraser Valley      Thompson      Cariboo-Chilcotin
Upper Fraser          Fraser Basin Average (78%)
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School District by Fraser Basin Region


Composite Learning Index Scores in the Fraser Basin by Region (2006–2008)3
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Six-Year Graduation Rates (2006–2007)2 
A high school certificate is a minimum requirement for most jobs in today’s 
labour market. It also opens the door to other learning opportunities, such  
as university and college-level programs. In 2006–2007, 62–93% of students 
in the Fraser Basin graduated from high school in the expected six-year  
time period. Completion rates in nine of 24 districts in the Fraser Basin  
were above the provincial average of 80.4%. 


The six-year completion rates for boys were below those of girls in all but  
two school districts in the Fraser Basin. In some areas, the completion 
rates for boys were 13% below those of girls. There was also a significant 
difference in the completion rates for Aboriginal and non-Aboriginal students. 


Composite Learning Index (2006–2008)3,b 
The Composite Learning Index (CLI) is a national index that evaluates society’s 
progress in life-long learning. It is the first index of its kind in the world. The 
CLI is a valuable measurement tool that recognizes how learning throughout a 
person’s life is critical to the success of that person and his or her community 
and country. The index is based on 24 learning-related indicators that reflect 
four different ways of learning at home, at work, in school and in society. The 
four pillars of the index are: Learning to Know, Learning to Do, Learning to 
Live Together, and Learning to Be. These learning indicators are combined to 
generate numeric scores for 4,700 cities and communities across Canada. A 
high CLI score means that a particular city or community possesses learning 
conditions that support social and economic success.


In 2008, the average CLI score for the Fraser Basin (77.1) was on par with 
the national average (77) but below the average for BC (80) in terms of the 
overall score and each of the four pillar scores. CLI scores in the Fraser 
Basin increased significantly between 2006 and 2007 but declined in 2008. 
The largest decrease was in the Upper Fraser region where the CLI score 
dropped by more than 5 points. The highest regional CLI score in 2008  
was in the GVSS region (79.8).
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ACTiONS  
The Many Faces 
    Of sustainability


A study of alternative education programs in seven BC communities, 
including five in the Fraser Basin – Abbotsford, Kamloops, Prince 
George, Surrey and Vancouver – show that youth who may have 
suffered violence, homelessness and instability in their lives are 
finding success in British Columbia’s alternative schools.


“The findings may surprise some people,” says Annie Smith, 
Executive Director of the McCreary Centre Society in Vancouver and 
co-author of the report Making the Grade: A Review of Alternative 
Education Programs in BC. “Many of the youth are disadvantaged 
by the effects of poverty, such as hunger, unstable housing and the 
need to secure income, yet they still want to connect with school, 
continue their education, and work towards a career.”


Making the Grade documents a survey of 339 students, aged 13-19, 
from 34 alternative education programs between December 2006 
and June 2007, as well as interviews with teachers and parents, 
social workers, probation officers and others in the community.


Alternative schools are characterized by small class sizes, life skills 
instruction, an individualized approach to teaching and emphasis 
on developing healthy relationships with teachers, peers and the 
community. They may be operated by school districts outside or 
within a mainstream school, or at a youth or community centre. 
Many offer support that benefits marginalized youth considered  
to be at risk by such factors as abuse, sexual exploitation, 
substance use, bullying, discrimination, mental health problems 
or street involvement. Support includes counselling, cultural 
programs, daycare, shower and laundry facilities as well  
as food and employment programs.


Of the youth surveyed, 40% felt they were gaining skills and 
knowledge necessary to pursue post-secondary education; 68% 
expected to have a job within five years; only 4% expected to be  
on the street. They liked school more and skipped school less than 
in their previous experience.


“These students reported positive connections with their teachers 
and other adults within the alternative education system, and draw 
tremendously on support from their peers attending the same 
programs,” says Smith.


Visit www.mcs.bc.ca for the full report. See also recent research  
on marginalized and street-involved youth, including the 2009  
report Moving Upstream, which details the specific challenges  
faced by Aboriginal youth.


  alTeRnaTIve sChools helP YouTh aT RIsk
Aboriginal Education Enhancement Agreements 
Statistics suggest that, in many cases, the school system 
is typically not providing a learning environment that meets 
the needs of Aboriginal students. In recognition of this, 19 of 
the 24 school districts in the Fraser Basin have established 
Aboriginal Education Enhancement Agreements (EAs), which are 
working agreements between a school district, local Aboriginal 
communities and the BC Ministry of Education. EAs are designed 
to enhance the educational achievement of Aboriginal students. 
They include a collaborative partnership between Aboriginal 
communities and school districts that involves shared decision-
making and specific goal setting to meet the educational needs 
of Aboriginal students. EAs highlight the importance of academic 
performance, and more importantly, stress the integral nature of 
Aboriginal traditional culture and languages to Aboriginal student 
development and success. Fundamental to EAs is the requirement 
that school districts provide strong programs on the culture of 
local Aboriginal peoples: www.bced.gov.bc.ca/abed/agreements.


Healthy Schools 
The Healthy Schools initiative is aimed at establishing healthy 
environments and promoting healthy lifestyles among children and 
youth. Part of this initiative involves integrating daily physical activity 
into the school curriculum. The guidelines for food and beverage 
sales in BC schools have also been revised to maximize students’ 
access to healthier options; this includes completely eliminating 
the sale of unhealthy foods and beverages. Schools are also being 
encouraged to set up their own walking school bus programs and 
bike trains to provide fun opportunities for physical activity and to 
reduce the schools’ carbon footprint: www.bced.gov.bc.ca/health.


Walking the Talk on Sustainability Education 
The BC Network on Sustainability Education “Walking the Talk” 
is a social and learning network open to everyone interested 
in sustainability education. A multi-sectoral BC Working Group 
on Sustainability Education is also working closely with the BC 
Ministries of Education and Advanced Education and the National 
Education for Sustainable Development Expert Council. The focus 
is on three areas: non-formal education, formal K-12 education 
and higher education.


Taking Stock 2008: Assessing the Current State of Sustainability 
in British Columbia Universities and Colleges is the working 
group’s first report; it details the policies, operations and academic 
research and teaching that support provincial and societal goals of 
sustainability. Visit www.walkingthetalk.bc.ca.


eDuCaTIon







Energy
 susTaInabIlITY hIghlIghTs


Energy underpins British 
Columbia’s economy and 
communities and our personal 
well-being. We use energy 
to power our vehicles; run 
appliances, equipment, and 
industrial plants; and heat 
and light our homes and 
businesses. BC is fortunate 
in having a large supply of 
renewable energy in the  
form of hydroelectricity  
and biomass energy.
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  Issues anD TRenDs 


Energy Consumption in BC (1990–2006)1 
Between 1990 and 2006, total energy consumed in BC rose by 24% to 
1,292 petajoules; however, energy intensity improved.a During this period, 
population and gross domestic product (GDP) ($1997) grew by 31% 
and 86% respectively. The greater growth rates in population and GDP 
compared to energy consumption resulted in energy intensity declining by 
5% per person and by 33% per unit of GDP. The greatest growth in energy 
consumption in BC was in these sectors: transportation (29%), residential 
(22%) and commercial / institutional (21%). Agriculture and industry energy 
consumption increases were much more modest: 14% and 6% respectively.


Energy Use by Source in BC (1990–2006)1 
BC’s major energy sources are natural gas, electricity and refined 
petroleum products, such as gasoline and diesel. Between 1990 and 
2006, growth in energy use by source was lowest for natural gas (11%), 
followed by electricity (16%) and refined petroleum products (26%). 
Hydroelectricity continued to dominate electricity production, although 
the share of electricity production from natural gas-fired plants increased. 


eneRgY


Energy Consumption in BC by Sector (2006)1
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While BC and the Fraser Basin have enjoyed clean, renewable energy in 
the form of hydroelectricity, and while other renewable energy sources are 
being actively pursued, there remains a heavy reliance on non-renewable 
oil and gas for most of the province’s energy needs. In addition, most of 
BC’s hydroelectricity comes from large storage facilities in the Columbia 
and Peace River watersheds where river valleys have been flooded and 
ecosystems have been lost. Strategies are required to manage the effects  
of energy development and consumption on airsheds and watersheds. 
British Columbians are also recognizing the benefits of using energy 
wisely, which includes saving money and protecting the environment.


• The greatest growth in energy consumption by sector in BC between  
1990 and 2006 was in the transportation (29%), residential (22%) and 
commercial / institutional (21%) sectors.


• Renewable energy is about 13% of the energy produced but more than 
30% of the energy consumed in BC.


• Between 2000 and 2006, average residential electricity consumption 
increased by over 4% in the Fraser Basin. Growth in consumption  
was greatest in the Thompson and Fraser Valley regions (10% between 
2000 and 2006).


• In 2006, BC had 22% (1,468 MW) of Canada’s total cogeneration 
capacity. Between 2002 and 2006, BC’s installed cogeneration capacity 
rose by 22%, more than double the rate of increase for Canada as a whole.
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Total Energy Consumption in BC 
Although energy consumption in BC increased by  
24% from 1990 to 2006, annual consumption has 
levelled off since 2000.


Energy Intensity in BC 
Rates of energy consumption per person and per unit  
of real GDP declined between 1990 and 2006 (by 5%  
and 33% respectively). 


Residential Electricity Consumption 
in the Fraser Basin 
There was a 6% increase in average annual electricity 
consumption per residential account between 2000 and 
2004; however, there was a 1.5% decrease between 
2004 and 2006.







Energy
Almost all renewable energy produced in BC is in the form of hydroelectricity 
and biomass energy. Renewable energy provides about 13% of the energy 
produced but more than 30% of the energy consumed in BC.


Residential Electricity Consumption in the Fraser Basin (2000–2006)2 


In the Fraser Basin, average annual electricity consumption per residential 
account grew from 9,482 kWh in 2000 to 9,909 kWh in 2006. This was a 
4.5% increase; however, there was a 1.5% decrease between 2004 and 
2006. There were significant regional differences. These can be attributed 
to several factors, including regional differences in heating sources; housing 
type, age and size; and climate. In 2006, the average residential account in 
the Fraser Valley region consumed 12,378 kWh, 25% more than the Fraser 
Basin average. Residential consumption grew in all regions of the Basin  
since 2000; however, consumption decreased between 2004 and 2006 in  
all regions except the Cariboo-Chilcotin.


Energy Cogeneration (2002–2006)1 
Cogeneration, also referred to as combined heat and power, is the 
simultaneous generation of electricity and useful heat from a single fuel. 
By making use of waste from one process in the production of another, 
substantial gains in energy efficiency can be realized. Cogeneration is one of 
many greenhouse gas reduction strategies and is effectively used in different 
processes, including wastewater treatment. In 2006, BC had 22% (1,468 
MW) of Canada’s total cogeneration capacity. Between 2002 and 2006, BC’s 
installed cogeneration capacity rose by 22%, more than double the rate of 
increase for Canada as a whole. The forestry sector has almost 55% of BC’s 
total cogeneration capacity, followed by the electricity generation sector at 42%.


Average Annual Electricity Consumption per Residential
Account in the Fraser Basin (2000–2006)2
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Notes
a For this report, energy intensity is the amount of energy used  
per person and per unit of real GDP.
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1 Nyboer, J. Review of Energy Consumption and Supply in British 
Columbia, 1990 to 2006. Canadian Industrial Energy End-use 
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Updated by personal communication with the author.
2 BC Hydro. Custom Tabulation of Electricity Consumption  
Data, 2000–2006. 


Change in Average Annual Electricity Consumption per
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The Williams Lake Generation Station 
The Williams Lake Generation Station is the largest biomass power 
plant in North America, with a production capacity of 66 MW. The 
plant uses wood residue from local sawmills. This helps to reduce 
particulate emissions by over 90% by diverting waste wood from, 
and enabling the closure of, beehive burners. The plant generates 
electricity for sale to BC Hydro, improves air quality and enhances  
the competitiveness of local sawmills. 


Community Action on Energy and Emissions (CAEE) 
In 2008, 62 local governments and First Nations across BC were 
participating in the CAEE program, double the number of participating 
communities in 2006. Through a partnership with the Fraser Basin 
Council, the program supports energy efficiency and community 
planning projects. Here are a few examples from the Fraser Basin  
(visit www.caee.ca for more information):


• The Coldwater Indian Band completed energy audits of civic 
buildings and designed its new administration complex building 
according to green building standards.


• The Seabird Island Band is preparing a community sustainability  
action plan and has completed research on renewable energy options.


• The City of New Westminster developed a strategy to improve the 
efficiency of municipal buildings and undertook five retrofit projects 
under the guidance of a newly formed Energy Management Committee.


BC Hydro – Towards Bioenergy and Energy Savings 
BC’s 2007 Energy Plan requires all new electricity generation projects 
to have zero greenhouse gas emissions. It also requires zero net 
greenhouse gas emissions from existing thermal power plants by 2016.


In 2008 BC Hydro issued a call for proposals on generating electricity  
from bioenergy. Phase one drew 22 expressions of interest. Three of 
the four accepted projects are at existing pulp mills in Kamloops, Prince 
George and Castlegar; the fourth is at a small waste-to-energy plant 
in Prince George. A second phase is expected to be announced in 
early 2009. It should lead to several stand-alone green energy projects, 
particularly in rural areas and in areas such as the Chilcotin that currently 
rely on diesel-fired generators.


In addition to supporting cleaner energy projects, BC Hydro promotes 
energy conservation. The well-known Power Smart program 
has achieved 2,844 GWh of cumulative energy savings. This is 
comparable to the energy output of the 478 MW Bridge River Plant 
near Lillooet, BC Hydro’s seventh largest hydro-generating station and 
its largest in the Fraser Basin.


Paul Cunnington of R&B Trucking is 
helping to show that mid-sized, medium-


duty commercial trucks can go hybrid.


BC Hydro’s new two-step residential rate structure is expected to result in 
a further 300 GWh of annual electricity savings by 2010 – enough to power 
30,000 homes. Hydro has also introduced an industrial stepped rate that 
has helped many industries meet part of their electricity needs by investing 
in energy efficiency or on-site cogeneration using biomass or waste heat. 


Community Energy and Emissions Inventories (CEEIs) 
CEEIs are being developed for each BC regional district and municipality. 
These reports will estimate energy consumed and GHG emissions from 
transportation, buildings and solid waste. They are anticipated to be 
available in February 2009, and will be accessible through the Climate 
Action Toolkit (www.toolkit.bc.ca/ceei).


R&B Trucking: The Little Engine That Could 
Rare might be the trucker who proudly says he has an engine smaller than 
most, but that’s the case with Paul Cunnington of Victoria-based R&B 
Trucking. With an incentive from Green Fleets BC, a program of the Fraser 
Basin Council and BC Ministry of Environment, this company has shown 
leadership by acquiring a specially modified 2008 Freightliner, the first Class 
5 vehicle of its kind in western Canada. This big truck has been equipped 
with a hybrid-electric engine that is about the size of a diesel motor in a 
pickup truck, but promises far greater fuel efficiency and fewer greenhouse 
gas emissions. It’s a small start to something big, and Cunnington says he 
is eager to track and communicate results to other fleet operators.


Hybrid and Electric Mid-Size Trucks Come to BC 
The trucking industry is about to see some important innovations in 
mid-sized trucks – commonly used as delivery vehicles in urban and 
suburban areas. Following on the demonstration project at R&B Trucking 
(above), FBC’s Green Fleets BC program is helping to organize a new 
Hybrid/Electric Vehicle Buyers Group to pilot medium-duty hybrid trucks 
in both public and private fleets. Participating fleets can receive funding 
towards hybrid powertrains. The first trucks are rolling out in 2009 and are 
expected to achieve a 25-40% drop in fuel consumption in urban driving.







Fish & Fisheries  susTaInabIlITY hIghlIghTs


Fish and fisheries play 
critical social, economic and 
environmental roles in the Fraser 
Basin. Historically, every First 
Nations community in the Basin 
depended on a local salmon 
run for survival. Salmon still 
play an important role in these 
communities as a source of 
healthy food, and by supporting 
social, cultural, spiritual and 
economic pursuits.







  Issues anD TRenDs 


Status of Salmon Escapements 
While the Fraser River remains one of the most productive Pacific salmon 
rivers in the world, overall trends are not positive, and climate change is 
likely to make things worse. Many factors have contributed to the decline 
of salmon stocks, including mixed-stock fishing, poor ocean survival, 
habitat deterioration (including water quality and quantity), and in some 
cases, inadequate information to support decision-making. 


Sockeye Salmon (1980–2008)1 
Total annual returns of sockeye salmon in 2007 and 2008 were the lowest 
observed in the past 30 years. Declines were worse than the expected 
cyclic lows,a but escapements for some of the major summer-run 
stocks in 2005 and late-run stocks in 2006 were good, so there is some 
potential for better returns in 2009 and 2010. Harvest rates were reduced 
substantially in the late 1990s due to concerns for late-run sockeye 
stocks, which were experiencing elevated pre-spawn mortality. Annual 
sockeye management continues to be strongly influenced by measures 
to address pre-spawn mortality, high river temperatures and efforts to 
protect depleted stocks (e.g., Cultus and Sakinaw sockeye, interior 
coho, steelhead and some chinook stocks). The average harvest rate for 
the 2001–2008 period (34%) was less than half of the average for the 
1980–1994 period (77%).


Coho Salmon (1980–2007)2 
Severe conservation concerns remain for interior Fraser coho. Harvest 
rates were reduced substantially in the late 1990s in response to observed 
declines in marine survival and the sharp drop in run size from 1993 to 
1994. But while harvest rates have consistently been less than 16% since 


fIsh & fIsheRIes


Sustainable recreational and commercial fisheries help develop local 
economies, and provide opportunities for people to learn about nature  
and become environmental stewards. Salmon and freshwater fishes are 
key components of aquatic ecosystems. Fish depend on abundant clean, 
cool water, and therefore are key indicators of the health of our rivers, 
lakes, streams and oceans. 


• Fraser River salmon and salmon fisheries are in a state of considerable 
change, and urgent action is needed.


• Sockeye returns in 2007 and 2008 were the lowest observed in 30 years. 


• The lowest ever recorded coho escapement occurred in 2006, with a  
slight improvement in 2007.


• Spring chinook (Upper Fraser) runs are in decline while summer chinook 
(Upper Fraser) runs are increasing. Fall chinook (Lower Fraser) runs have 
declined in recent years.


Sockeye, Coho and Chinook Salmon 
Sockeye, coho and chinook salmon returns are in varying 
states of decline, with significant cause for concern in  
recent years. The one exception is summer chinook  
(Upper Fraser) runs, which are increasing.


Steelhead 
Thompson River populations have fallen to critically low 
levels, resulting in closures of the inland catch and release 
fishery in both 2004 and 2008. 


Fraser River White Sturgeon 
The number and growth rate of Lower Fraser white sturgeon 
have declined since 2003. The Nechako River population 
remains critically endangered. Upper Fraser and Middle 
Fraser River populations are low but apparently stable.
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Fraser Sockeye Salmon (1980–2008)1
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Interior Fraser Coho (1980–2007)2


400


350


300


250


200


150


100


50


0


100


80


60


40


20


0


19
80


19
82


19
84


19
86


19
88


19
90


19
92


19
94


19
96


19
98


20
00


20
02


20
04


20
06


20
08


Ru
n 


Si
ze


 a
nd


 C
at


ch
 (t


ho
us


an
ds


)


Ha
rv


es
t R


at
e 


(%
)


Run Size      Catch       Harvest Rate


51







Fish & Fisheries


Notes
a Sockeye mature and return to spawn at age four, and “sub-
dominant” and “dominant” cycle lines occur in relation to 2005 
and 2006 respectively.  
b Anadromous – Fish that reside primarily in the ocean but  
spawn in freshwater. 
c Extreme Conservation Concern – Steelhead stocks are believed to be 
at 15% or less of habitat capacity and are likely subject to extinction.
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1 Pacific Salmon Commission. 2009. Fraser River Sockeye 
Abundance, Catch and Harvest Rates: 1980-2007 and Preliminary 
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2 Fisheries and Oceans Canada. 2009. Fraser River Coho  
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1998, returns of interior Fraser coho have not rebounded. They reached 
record low levels in 2006. Returns in 2007 improved but were still only 30% 
of the average for the 1980–1993 period.


Chinook Salmon (1986–2008)3,4,5 
Harvest rates for spring (Upper Fraser) stocks tend to be higher than for 
other Fraser chinook stocks and returns have been declining since their 
recent peak in 2003. All in-river fisheries from early April to mid-June were 
restricted in 2008 to reduce harvest pressure for the five spring run-timing 
stocks with the highest harvest rates. Returns of summer-run stocks have 
increased substantially since 1995, likely as a result of reduced harvest rates 
introduced in the late 1990s to protect late-run sockeye and interior coho 
stocks. However, fall-run stocks returning to the lower Fraser have declined 
substantially since their recent peak in 2003. This stock group, with spawners 
primarily returning to the Harrison and Chilliwack Rivers, has historically 
comprised the largest component of total chinook returns to the Fraser Basin. 


Fraser River White Sturgeon (1995–2008)6,7 


White sturgeon are the largest freshwater fish in North America, reaching 
more than six m and 600 kg in size and living for over 150 years. There 
are four “stock groups” of white sturgeon in the Fraser Basin: Nechako, 
Upper Fraser, Middle Fraser, and Lower Fraser. All have been designated by 
scientists as endangered, but in 2006 only the Nechako and Upper Fraser 
stocks were “listed” by the federal Species at Risk Act. White sturgeon spawn 
only in freshwater and are very dependent on the health of critical in-river 
habitats. They are a prized species for recreational anglers, particularly in the 
Lower and Middle Fraser. The number and growth rate of Lower Fraser white 
sturgeon have been in decline since 2003,6 a trend some suggest may be 
associated with impacts on critical spawning and rearing habitats, including 
decreased food supply due to critically low levels of eulachon (the runs of this 
small anadromousb smelt collapsed in 1993 and remain at very low levels). 


Fraser River Steelhead and Inland Recreational Fisheries8 
Most of the Fraser River steelhead populations remain classified as  
“Extreme Conservation Concern”.c Current population numbers throughout 
southern BC are well below historic levels, and returns to the Thompson 
River in 2008 are estimated at less than 1,400 fish. Most Thompson stocks 
have fallen to critically low levels, resulting in complete closures of the inland 
catch and release fishery in both 2004 and 2008. These and other inland 
fisheries are well known internationally as prized sports fishing destinations, 
and generate significant economic benefits to local communities. Other 
commercial and recreational fisheries have similarly faced restrictions due  
to steelhead conservation concerns. 


Invasive Species9 
Spiny ray fish (bass, perch and pumpkin seed) have been introduced into 
many freshwater systems in interior BC. Bass are found in the Quesnel 
River watershed, and perch have been discovered in several lakes that drain 
into the Adams and South Thompson Rivers. These introductions have the 
potential to dramatically impact BC’s freshwater food webs by depleting 
important food sources used by native fish species, and exacerbating 
impacts from other threats. 


Parker pauses to “think salmon” with Amy Greenwood of the Fraser 
Basin Council during a community celebration in Mission. Think 


Salmon is an outreach initiative of the Fraser Salmon and Watersheds 
Program (FSWP), co-managed by the Council and the Pacific Salmon 


Foundation, with funding from the Province of BC, Government of 
Canada and non-profit and private sector partners. For a look at FSWP 


projects on watershed planning and governance, habitat restoration 
and stewardship, sustainable integrated fisheries management and 


education and engagement, visit www.fswp.ca and thinksalmon.com.


Fraser River Chinook (1986–2008)3,4
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Although once plentiful, sockeye 
salmon have not graced the waters 
of the Coquitlam River for more than 
100 years – until just recently, that is. 
Against the odds, several sockeye 
returned to the river in 2007 and 2008. 
It was thrilling, especially for the people 
of Kwikwetlem First Nation, long-time 
champions of the salmon and whose 
very name means “red fish up the river.”


The demise of the sockeye run traces 
back to dam construction on the river 
in 1905 and 1914, which blocked 
the sockeye’s access to spawning 
and rearing grounds in Coquitlam 
Lake. In 2003, a multi-party salmon 
restoration committee, hosted by BC 
Hydro, began exploring the feasibility 
of reintroducing sockeye to the river.10 
Reintroductions began in 2005 when 
kokanee smolts were released from the 
dam spillway. DNA tests showed that 
kokanee, landlocked salmon resident in 
Coquitlam Lake, are recent descendants 
of sockeye and the best candidates for 
release.11 From that initial release, two 
spawners returned in 2007. In 2008,  
10 more sockeye were captured, trucked 
up past the dam and placed in the lake. 
Return of the salmon brought hope. 
“With the sockeye back, it’s restoring 
our name,” Kwikwetlem band councillor 
George Chaffee said. “This is something 
great – it is hard to find the words.”


  WaTeRsheD MoMenTs:  
  ReTuRn of The soCkeYe  
  To The CoQuITlaM RIveR


Sockeye have returned to the Coquitlam 
River in each of the past two years  
thanks to the efforts of many, including 
the Kwikwetlem First Nation, BC Hydro 
and Metro Vancouver.


For the Nechako white sturgeon, a gentle giant 
that traces its ancestry back to the age of the 


dinosaurs, there may still be hope for the future.
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Green Bylaws Toolkit 
The Toolkit is a practical guide for anyone in local government interested in securing healthy 
ecosystems in their communities. The Toolkit includes an integrated set of bylaw provisions 
to protect sensitive areas such as fish habitat and maintain green infrastructure. This includes 
sample provisions for regional growth strategies, official community plans, development 
permit areas, zoning, tax exemptions, environmental assessments and stormwater 
management. The University of Victoria Faculty of Law and Deborah Curran & Company 
developed the Toolkit for the Province, Environment Canada and several non-profits 
partners. Download a copy from www.greenbylaws.ca.


Go Fish BC 
Ready to connect with nature – hook, line and sinker? Fees from angler licences are now 
directed to the Freshwater Fisheries Society of BC. They are used to manage freshwater 
fisheries and support educational programs about protecting and enhancing fish habitat.  
The Society hosts Learn to Fish lessons that are sure to lure youth and their families into 
the fun of recreational sport fishing. Sessions are held across BC, including in Abbotsford, 
Kamloops and Greater Vancouver. Visit: www.gofishbc.com.


The Nechako White Sturgeon Recovery Initiative (NWSRI) 
The NWSRI team received a Premier’s Silver Award in recognition of its collaborative  
success in promoting stewardship and recovery of the critically imperiled Nechako River 
white sturgeon, whose numbers have dropped from 5,000 to under 500 in the past 50 
years. Loss of habitat on the Nechako River appears to be a key reason why very few 
juveniles are reaching adulthood; therefore, habitat remediation to recreate suitable spawning 
and rearing grounds is a key priority along with conservation aquaculture to bolster the 
numbers of juveniles. In the fall of 2008, the recovery team was rewarded for its efforts  
with the capture and release of a two-year old sturgeon it had originally released in 2006.  
For more information, visit: www.nechakowhitesturgeon.org and www.cstc.bc.ca/cstc.







Forests & 
      Forestry


 susTaInabIlITY hIghlIghTs


Forests cover 75% (17 million 
hectares) of the Fraser Basin 
and include a mix of age classes 
and dominant tree species. 
These forests provide multiple 
goods and services, such as 
building materials, employment, 
recreation, generation and 
maintenance of clean air and 
water, regulation of stream 
flows, carbon sequestration to 
offset greenhouse gas emissions 
and diverse wildlife habitat.
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Area of Forests Infested by the Mountain Pine Beetle
in BC (1981–2008) and the Fraser Basin (2003–2007)1


Fraser Basin          BC


14
12
10
8
6
4
2
0


81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08


Ar
ea


 o
f F


or
es


ts
 In


fe
st


ed
(m


ill
io


n 
ha


)


15
5,


00
0


28
0,


00
0


46
0,


00
0


47
5,


00
0


28
0,


00
0


95
,0


00
58


,0
00


60
,0


00
50


,0
00


40
,0


00
49


,0
00


45
,0


00
49


,0
00


32
,0


00
42


,0
00


58
,0


00
75


,0
00


11
5,


00
0


21
7,


31
5


24
2,


27
3


84
2,


97
7


1,
96


8,
64


1
4,


06
6,


81
7


7,
02


1,
88


6
8,


73
6,


06
8


9,
24


3,
40


8
10


,0
51


,9
19


13
,5


00
,0


00


Year


Factors Affecting Forest Health in the Fraser Basin (1999–2007)1


Mountain Pine Beetle      Defoliators      Abiotics /Diseases/Animals
Total Hectares Affected      Bark Beetles (excluding MPB)
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Forest sustainability is very important because of the many goods 
and services offered by forests and because the economies of many 
regions in the Fraser Basin depend heavily on the forestry sector. In 
some communities, the forestry sector provides more than 44% of local 
income. Sustainable forest management (SFM) practices can contribute 
to long-term forest health and community stability. SFM is supported, 
in part, by special initiatives and legislation, such as the Protected 
Areas Strategy, Land and Resource Management Planning, the Forestry 
Revitalization Plan and the Forest and Range Practices Act. 


• Field surveys and modelling of the mountain pine beetle (MPB) epidemic 
predict that its destructive effects will start to rapidly decline in 2015. 


• Some communities in the Fraser Basin have a high economic vulnerability 
to the mountain pine beetle epidemic, although a number of communities 
are building capacity to adapt to it, which is helping reduce this vulnerability.
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Mountain Pine Beetle Outbreak 
The area affected by the MPB epidemic has grown rapidly 
since 2000; in 2007 the epidemic affected more than 8.8 
million ha in the Fraser Basin.


Community Vulnerability to the Mountain Pine Beetle 
In 2005, vulnerability was higher for communities in  
the Upper Fraser and Cariboo-Chilcotin than for those  
in the Thompson region.


Forest Restocking in BC 
In the 1980s the area of satisfactorily restocked forest 
was less than the area disturbed. From the early 1990s  
to 2005, it was more than the area disturbed; from 2005 
to 2008 it was again less than the area disturbed.


  Issues anD TRenDs 


Mountain Pine Beetle in BC (1981–2008)1,2 
From 1981 to 2008, forested lands in BC were affected by the mountain 
pine beetle infestation, and all severity classes of both red and grey attacka 


were recorded: trace, light, moderate, severe and very severe. The total 
area affected in 2008 (13,500,000 ha) was estimated based on preliminary 
results from aerial surveys conducted during summer of that year.1 From 
1998 to 2006, an estimated 46% of the merchantable pine volume (MPV) 
on BC’s timber harvesting land base was killed. It is currently estimated 
that the provincial peak in annual kill for this outbreak occurred during the 
summer of 2004, but the destructive trend will continue through to 2015 
(76% MPV killed), and then will largely be over by 2019.2


From 2003 to 2007, 88–95% of the forested area infested annually in BC 
occurred in the Fraser Basin. The Cariboo-Chilcotin (49–61%) and Upper 
Fraser (37–44%) regions experienced the largest impact; the Thompson  
(1–9%) and Fraser Valley /Greater Vancouver-Sea to Sky (GVSS) (< 1%) 
regions experienced the least impact.


Forest Health (1999–2007)1 
Bark beetles and defoliators, disease, animals and abiotic (i.e., non-living) 
factors, such as fire, windthrow and drought, have shaped the Fraser 
Basin’s forests for thousands of years. These factors contribute to tree 
mortality and create highly variable natural disturbance patterns across 
different forest landscapes and time periods. How these factors contribute 
to overall forest health is complex. Measuring the effects of these factors 
on the abundance and distribution of live trees present at any given 
time influences forest management and other human activities on the 
landscape. From either an environmental or human-centred perspective, 
the current declining trend of “forest health” will have lasting effects on the 
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Area of Forest Disturbed and Restocked in BC (1980–2008)6
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Community Vulnerability to Mountain Pine Beetle (2001 and 2005)3
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Forest Vulnerability Index         Physical Dimension Scoreb


Forest-Based Employment in BC (1970–2004)4
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Estimated Nature-based Tourism & Cattle Ranching
Estimated Nature-based Tourism      Cattle Ranching
Pulp & Paper      Wood Manufacturing      Forestry & Logging
    Timber Harvest          Total Forest-based Employment


Notes
a Red attack refers to beetle-killed trees that have retained their 
needles (usually one to two years after beetle attack), and grey 
attack refers to beetle-killed trees that have dropped their needles.
b Physical Dimension Score refers to factors such as forest 
susceptibility to MPB impacts.
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ecosystem and human economies for decades to come. Climate change, 
forest management policies and international markets are additional factors 
that further influence forest ecosystems and human relationships with them.


Community Vulnerability and Forest-Based Employment3,4,5 
Many Fraser Basin communities depend on forest-based economies; however, a 
number of those communities are particularly vulnerable to the current and future 
impacts of the MPB infestation. Community vulnerability to the MPB epidemic 
is influenced by both biophysical factors (i.e., forest susceptibility to current 
and future MPB populations and impacts) and community circumstances. The 
capacity of a community to adapt to the epidemic is influenced by political, 
economic, social and environmental factors, including climate change, natural 
hazard management and risk perception. Cheslatta, Burns Lake and Quesnel 
were assessed as being among the most vulnerable to the impacts of the 
MPB infestation, although all three communities have adaptive capacities in 
place, which may be strengthened to reduce their vulnerability. Of the eight 
communities in the Fraser Basin that were surveyed, Salmon Arm in the 
Thompson region was the least vulnerable to the MPB outbreak.3


In BC, direct employment in forest-based industries, including cattle 
ranching and nature-based tourism, averaged around 120,000 jobs from 
1970 to 2004. Most jobs in the industry were consistently associated with 
the wood manufacturing sector.4 From 2001 to 2006, 5,095 jobs were 
lost in the wood manufacturing and pulp and paper processing sectors. 
However, during that period, there was an increase of 4,515 jobs in 
landscaping and ground maintenance.5


Forest Restocking (1980–2008)6 
During the 1980s, the amount of forest disturbed by harvesting, pests, 
or fire was greater than the area restocked by both replanting and natural 
generation. During the 1990s, the area restocked exceeded the area 
disturbed due to significant government support for replanting programs. 
From the mid-1990s to the mid-2000s, the amount of both disturbed and 
restocked areas declined; however, from 2005 to 2008, the amount of area 
disturbed exceeded the amount of satisfactorily restocked area. This may be 
due to the increase in allowable annual cut, which was used to help control 
the spread of MPB and to salvage commercially valuable wood, or it may be 
a reflection of reduced survey intensity of restocked areas.
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Research Forests 
Research forests are managed either wholly or partly by academic institutions and provide 
research opportunities, employment, education, demonstration of integrated resource 
management and revenue generation. The four research forests in BC – John Prince (Fort St. 
James), Aleza Lake (Prince George), Alex Fraser (Williams Lake) and Malcolm Knapp (Maple 
Ridge) – total 37,000 ha of diverse ecosystems within three regions of the Fraser Basin. The 
John Prince Research Forest is a unique model of forestry co-management in Canada, which 
is based on a partnership between the University of Northern BC and the Tl’azt’en First Nation.


In July 2008, the Province of BC, in consultation with five First Nations, proposed 
establishing a new 12,000 ha research forest for the College of New Caledonia. In the fall 
of 2009 the College’s Resource Technology Program will use the forest to train students for 
employment in a changing forest environment and industry. Jobs are expected to remain 
plentiful in the area of land management, which will involve other industries and forest harvest 
companies. To learn more about BC’s research forests, go to: www.rpd.forestry.ubc.ca. 


BC’s Mountain Pine Beetle Action Plan7 
BC’s Mountain Pine Beetle Action Plan guides provincial responses to the MPB epidemic and 
helps coordinate all levels of government including First Nations, communities, industries and 
stakeholders who are working to mitigate its impacts. Economic diversification is being pursued 
in the mineral exploration, bioenergy and agriculture sectors as one approach to mitigate 
economic impacts on the forest sector. Actions initiated to sustain the forest sector include:


•  temporarily increasing allowable annual cuts in affected areas, 
•  focusing salvage harvesting on forests composed of at least 70% pine, 
•  requiring companies operating in beetle attack areas to replant what they harvest, 
•  reforesting areas affected by the infestation that have not been logged, 
•  developing new uses for beetle-affected wood, and 
•  developing new markets for BC wood products.


Collaboration in Eco-Forestry 
The Resort Municipality of Whistler, Squamish Nation and Lil’wat Nation are working 
together to develop an eco-forestry operation in 55,000 ha of forest land surrounding the 
internationally renowned mountain resort and Host Mountain Resort in time for the 2010 
Olympic and Paralympic Winter Games. The proposed community forest will be among the 
first forestry operations on the BC coast to employ a new, ecosystem-based management 
approach. The project presents a unique opportunity to locally manage forest resources and 
meet the growing demand for eco-forestry products from conscientious consumers. It will 
also demonstrate the opportunity for economic development through collaboration between 
Aboriginal and non-Aboriginal communities. The 2010 Games will provide an opportunity to 
showcase to the world this project and the highest standards of eco-forestry.


Agro-forestry 
Agro-forestry is a land use system that involves the deliberate retention, introduction or 
mixing of trees or other plants into crop and animal production as a means of enhancing both 
profitability and sustainability. Novel demonstration projects are underway, such as growing 
ornamental shrubs and ferns between crop rows, introducing poplars near livestock barns to 
help absorb nutrients and aid manure management and incorporating suitable ornamentals 
near creek riparian zones to reduce nutrient loading, stabilize soils and provide a harvestable 
product. Visit www.woodlot.bc.ca for information on these projects and the partners involved.







Health


 susTaInabIlITY hIghlIghTs


Human health is implicitly 
connected to our natural 
environment, our lifestyles and 
behaviours and the genes we 
inherit. Eating habits, physical 
activity, exposure to toxins  
such as tobacco, alcohol and 
toxic chemicals, and the use  
of seatbelts and bike helmets  
to minimize the risk of injuries 
all influence our health. 
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Life Expectancy in the Fraser Basin by Region (1987–1991 to 2002–2006)1
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Change in the Proportion of Low-Weight Births in
the Fraser Basin and by Region (1996–2006)2
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Stable ecosystems, clean air and water, safe, nutritious foods and 
preventative and responsive health services are vital to human health. 


• Over the past 15 years, life expectancy has increased by one to three  
and a half years in different regions of the Fraser Basin. 


• The proportion of babies born that weigh less than 2,500 grams  
– and therefore who are at higher risk of future health complications –  
increased between 1996 and 2006. 


• Cancer and lung disease continue to be the leading causes of death in  
the Fraser Basin; however, rates of the seven leading causes of death are 
declining, with the exception of diabetes. 


• Health care expenditures continue to rise in BC. In 2007, health care 
system costs were $4,714 per person – 72% more than in 1997. 
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Life Expectancy 
Average life expectancy across the Fraser Basin  
continued to rise over the 2002–2006 period. 


Low-Weight Births 
The proportion of low-weight newborns increased 
between 1996 and 2006.


Leading Causes of Death 
Rates of the seven leading causes of death in the  
Fraser Basin decreased between 2001 and 2006,  
with the exception of diabetes.


  Issues anD TRenDs 


Life Expectancy (1987–2006)1  
Throughout the Fraser Basin, life expectancy continues to increase,  
although not as significantly in the Thompson, Cariboo-Chilcotin and  
Upper Fraser regions. In the 2002–2006 period, as in past years, people 
living in the Greater Vancouver-Sea to Sky (GVSS) region had the longest 
life expectancy. Their average age was 81.8 years, up three and a half 
years from 78.3 in the 1987–1991 period. Residents in the Fraser Valley 
could be expected to live an average of 79.2 years in 2002–2006, up 
from 78.5 in 1987–1991. In general, people living in the interior regions of 
the Fraser Basin could be expected to live an average of 78–78.2 years 
in 2002–2006. This represents an increase of three years in both the 
Cariboo-Chilcotin and Upper Fraser regions since 1987–1991; however, 
life expectancy in the Thompson region increased by less than a year 
during the same period. 


Low-Weight Births (1996–2006)2  
Low birth weight is a key determinant of infant survival, health and 
development. Babies weighing less than 2,500 grams at birth are at a 
greater risk of having a disease or a disability such as cerebral palsy, visual 
problems, learning disabilities or respiratory problems. In 2006, 5.8% 
of babies born in the Fraser Basin were considered to be in this low-
weight category. This is a 10% increase from 1996 when the proportion 
of low-weight babies was 5.3%. This trend occurred in BC overall and 
in all regions of the Fraser Basin except the Cariboo-Chilcotin where the 
proportion of low-weight babies declined by 2% since 1996. The Upper 
Fraser region had the lowest percentage of low-weight babies. The highest 
proportion, and the largest increase, was in the Greater Vancouver-Sea to 
Sky region. This may relate, at least partly, to the fact that this region is also 
the provincial centre for acute prenatal and infant care.







Health
Average Age Standardized Mortality Rate for Leading
Causes of Death in the Fraser Basin (2001–2006)3
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Total and Per Capita Expenditures in BC (1987–2007)4,a


Total Expenditures ($ billions)      Per Capita Health Expenditures ($ thousands)
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Leading Causes of Death (2001–2006)3  
Cancer and chronic pulmonary (lung) disease continue to be the two  
leading causes of death in the Fraser Basin, followed by cardiovascular  
(heart disease) and cerebrovascular (strokes) diseases as measured by  
Age Standardized Mortality Rates (ASMR). These are death rates that have 
been adjusted by age and gender and standardized to a “standard” population 
to enable comparisons between genders, different time periods or different 
geographic locations. The ASMR indicates the theoretical number of deaths 
that would occur per 10,000 people if the population had the same age 
structure as the standard population. Between 2001 and 2006, the ASMR for 
the seven leading causes of death in the region decreased, with the exception 
of diabetes, which increased slightly. The GVSS region had the lowest rates 
for the seven leading causes of death in the Fraser Basin. The Upper Fraser 
region had notably higher ASMR for cancer (21.5), followed by the Cariboo-
Chilcotin region (18.9). The ASMR for cancer in the Fraser Basin was 17.


Health System Expenditures (1987–2007)4  
The health professionals, institutions and other resources that make  
up our health system play an important role in providing residents of the 
Fraser Basin and BC with critical medical care and support in diagnosing, 
managing, preventing and healing illnesses, injuries and diseases. Over 
the past twenty years, health care system expenditures in British Columbia 
have almost tripled, and per capita expenditures have increased by 169%. 
In 2007, BC spent $4,714 per person on health care system costs, up from 
$2,740 in 1997 and $1,751 in 1987. Overall health expenditures in BC in 
2007 were forecast to be over $20 billion.a


Notes
a Data for 2006 and 2007 represent forecasts and has not been 
verified by the data source. 
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Health Advice via HealthLink 
When it comes to health care information, ease of access is important. As of November 2008, a 
new health care line (Dial 811) offers BC residents medical advice and assistance in navigating 
the health care system. The service is available full-time, in over 130 languages. HealthLink 
connects people with a registered nurse, pharmacist or dietitian and is of particular help to 
people living in remote areas far from a health facility or who are having difficulties with mobility: 
www.healthlinkbc.ca.


New Cancer Centres 
In August 2008, Abbotsford became home to Western Canada’s first cancer centre to be fully 
integrated within a hospital. The Abbotsford Regional Hospital and Cancer Centre is a 300-bed 
facility that will provide health services to more than 150,000 people in the greater Abbotsford 
area and up to 330,000 in the Fraser Valley region. It will also provide specialized services 
such as neonatal intensive care and adolescent psychiatric care. Prince George will also soon 
have a new cancer centre. Part of a northern cancer control strategy, the centre will provide 
residents of the Upper Fraser region and northern BC with better access to cancer treatment 
and diagnostic services. Construction will begin in 2009, with a completion goal of 2012.


Community Kitchens 
Community kitchens are a true social hub where people can learn cooking skills, share 
recipes and save money by pooling their purchasing power and making nutritious meals 
cooperatively. New types of community kitchens are emerging. A recent example is Food 
Skills for Families, a program of the Canadian Diabetes Association. This new cooking and 
nutritional skill-building program is offered at no cost by trained facilitators in community 
agencies, schools and other locations. The emphasis is on healthy food choices and 
meeting the needs of Aboriginal, South Asian, new immigrant and low-income families: 
see www.bchealthyliving.ca. To find a nearby community kitchen (or to find out how to 
organize one), visit Fresh Choice Kitchens, The Community Kitchen Program of the Greater 
Vancouver Food Bank Society at www.communitykitchens.ca.
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In just a few short months, the Farm 
to School Salad Bar at Dragon 
Lake Elementary School in Quesnel 
accomplished what few parents might 
dare hope for – kids who are eating 
more fruits and vegetables, even at 
home, and more willing to try new foods.


The Farm to School Salad Bar began as 
a pilot project in May 2007 with a small 
seed grant from Northern Health. The 
aim was to bring local farm-fresh foods 
into schools to improve student nutrition 
and support the local food economy. 
Under the leadership of Denis Lessard, 
Principal at Dragon Lake Elementary 
School, and Michelle Lessard, School 
District 28 Meal Coordinator, the program 
took root. The husband and wife team 
inspired parents, teachers, farmers, 
students, local media, politicians and 
many others to lend a hand.The result? 
A survey showed that, thanks to the 
salad bar, kids were more adventurous in 
tasting never-before-tried foods, and over 
half said they ate “more” or “a lot more” 
fruits and vegetables than before the start 
of the project.5 Students also learned 
about food, nutrition and health and the 
importance of local food systems. For 
older kids, there was a further option 
to complete FoodSafe training and test 
their skills. A valuable lesson learned by 
organizers during the pilot was to build 
partnerships with local farmers early so 
that farmers can plan and plant local 
produce destined for the salad bar.


  faRM To sChool 
  salaD baR: DIg In!


The salad bar success at Dragon Lake 
Elementary School led to a new provincial initiative 


spearheaded by the Public Health Association of 
BC. In 2008,15 new schools, including those in 


Williams Lake and Kamloops, introduced programs 
involving 24 farms and over 3,000 students. For 
more information, visit the new Farm to School 


website: www.phabc.org/farmtoschool. 


The Fresh Choice Kitchens program in Vancouver. 







Housing


Housing is part of the broader issue of land 
use planning – and the type, pattern and 
style of housing can affect the livability of a 
community in positive or negative ways. A key 
element of a sustainable, healthy community 
is an adequate supply of affordable homes 
that are designed to suit a range of household 
types and housing needs.


• In 2006, there were more than 1 million 
households in the Fraser Basin (1,064,295). 
Approximately two-thirds of these were  
owner-occupied households and one-third  
were rental households.1


• In 2005, 15% of residents in the Vancouver 
Census Metropolitan Area (CMA), which is 
equivalent to the Metro Vancouver Regional 
District, were living in core housing needa 
compared to 14.6% in BC urban centres  
overall and 13.5% in Canadian urban centres.2


• In 2005, 43% of renters and 25% of 
homeowners in the Fraser Basin spent  
more than 30% of their household income  
on housing costs.


• In 2007, the Metro Vancouver region had the  
least affordable housing of all Fraser Basin 
regions, with home ownership requiring an 
average of 73.8% of household income 
compared to 68.5% in BC on average and 
31.7% in northern BC.


• The number of homeless people in Metro 
Vancouver increased by 137% between 2002 
and 2008. In the Fraser Valley region, the number 
increased by 13% between 2004 and 2008.
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Housing Affordability 
In 2006, BC had the least 
affordable housing market 
among all provinces in 
Canada and, in 2005, had 
the second highest (worst) 
proportion of urban residents 
living in core housing need.


Rental Housing 
Urban centres in all regions 
of the Fraser Basin recorded 
declining vacancy rates 
and increasing rental costs 
between 2001 and 2007.


Homelessness 
In 2008, the rate of 
homelessness had increased 
in Metro Vancouver and the 
Fraser Valley since previous 
counts throughout the 2000s.


 susTaInabIlITY hIghlIghTs


Access to adequate and 
affordable housing is a 
basic need for all people 
and plays an important role 
in determining quality of 
life. Although housing is a 
key aspect of everyday life, 
for many of us, it is often 
taken for granted.
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Percent of  Renters and Owner-Occupiers Spending 30%
or More of Household Income on Housing Cost (2006)1
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Rental Vacancy Rates for Two-Bedroom Apartments
in Fraser Basin Urban Centres (2001–2007)6
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Cost per Month to Rent a Two-Bedroom Apartment
in Fraser Basin Urban Centres (2001 and 2007)6
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  Issues anD TRenDs 


Housing Affordability (2005–2008) 
BC has the least affordable housing market among all provinces in 
Canada,3 and in 2005, had the second highest (worst) incidence of people 
in urban centres living in core housing need (14.6%). In 2006, 43% of 
renters and 25% of homeowners in the Fraser Basin spent more than 30% 
of their household income on housing costs. The proportion of income 
spent on housing is a key component of core housing need.1,2


In 2007, the Metro Vancouver region had the least affordable housing, 
with home ownership requiring an average of 73.8% of household income 
compared to 68.5% in BC on average and 31.7% in northern BC.4 In 
September 2008, the average price for all types of housing in BC was 
$412,149 – a decrease of 7% since September 2007.5 The average  
purchase price for housing in northern BC in September 2008 was $207,613; 
Metro Vancouver had the highest house prices, averaging $535,598.


Rental Housing (2001–2007)1,6  
In 2006, more than 340,000 (about 32%) of Fraser Basin households were 
in rental accommodation. As more people migrate to urban centres, the 
demand for rental accommodation increases and vacancy rates decrease, 
which often leads to an increase in rental costs. For example, the average 
monthly rental costs in Metro Vancouver and Williams Lake increased 18% 
and 17% respectively between 2001 and 2007, while rental vacancies 
declined to less than 2% in Williams Lake and 1% in Metro Vancouver.  
Prince George also showed a noticeable decline.


Between 2001 and 2007, the cost of renting a two-bedroom apartment 
increased 22% in Kamloops (15% in the Thompson region), 18% in Metro 
Vancouver (17% in the Greater Vancouver-Sea to Sky or GVSS region), 
17% in Williams Lake (19% in the Cariboo-Chilcotin region), 13% in Prince 
George (11% in the Upper Fraser region) and 5% in Abbotsford (7% in the 
Fraser Valley region).6 Renters in the Thompson and Fraser Valley regions 
are more likely to spend more than 30% of their household income on 
rental accommodation than renters in other regions.


Homelessness (2002–2008)b 
Homelessness continues to be a significant challenge affecting an increasing 
number of people in the Fraser Basin, especially in urban centres in the 
GVSS, Fraser Valley and Thompson regions. Homelessness is a complex 
issue because it is associated with economic circumstances, severe 
drug addictions and mental health problems.7 During a 24-hour period in 
March 2008, 2,660 homeless people were counted in Metro Vancouver. 
This represents a 22% increase in the total number of homeless peoplec 
since 2005 when 2,174 homeless people were counted. It is also a 137% 
increase since 2002 when 1,121 homeless were counted. Most homeless 
people in Metro Vancouver (59%) lived on the street rather than in shelters.8 
In 2005, the cost of homelessness in the City of Vancouver was estimated 
at more than $51 million.9 A 24-hour homeless count conducted in the 
Fraser Valley region in March 2008 identified 465 homeless individuals, 
representing a 13% increase since 2004. Most of the Fraser Valley’s 
homeless population (50%) was located in the Abbotsford area.10  
In November 2005, 127 homeless people were counted in Kamloops.11







Housing
Housing Starts by Type for Fraser Basin Communities (2001; 2007)13
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  Some Definitions of Homelessness


 •  SHELTERED HOMELESS – people living temporarily in emergency  
shelters, safe houses or transition houses10


 •  STREET / UNSHELTERED HOMELESS – people living or sleeping  
in places not intended for human shelter (e.g., parks, alleys,  
doorways, parkades, beaches, vehicles, under bridges)10


 •  HIDDEN HOMELESS – people temporarily staying with family 
 or friends, also known as sofa surfing10


 •  AT RISK OF HOMELESSNESS – people living in housing that is 
inadequate or unsuitable for their needs, and who spend at least  
50% of their household income on shelter7 


 
 
Housing Design and Residential Development 
The way houses are designed and built can significantly reduce the impact 
housing development has on both people and the environment. Sustainable 
building practices can contribute to improved human health through better 
indoor air quality; reduce water and energy consumption; save money 
through enhanced efficiency; and reduce waste created in the building 
process. The new Built Green BCTM program recognizes and certifies 
sustainable building in BC. In 2008, 1,571 homes in the Fraser Basin were 
registered under the Built Green BC certification system. Most of these are 
within the Metro Vancouver region (1,405); the remainder are in the Fraser 
Valley (144) and Thompson regions (22).12


Generally, residential developments that are designed for multiple families 
have a lower environmental impact than single-family dwellings. While 
there was a significant increase in the total number of homes built in 2007 
compared to 2001, there was also a significant increase in the number of 
multi-family housing developments (such as apartments and row houses) 
built in communities across the Fraser Basin during this time. In both 2001 
and 2007, the GVSS region (specifically Metro Vancouver and Squamish) 
continued to have the highest proportion of multi-family dwellings compared 
to other regions in the Fraser Basin.13


Although the numbers show an increase in multi-family developments,  
a 2008 report on the progress made in addressing Smart Growth principles 
indicated that there had actually been a decline in compact community 
development in Metro Vancouver from 2001 to 2006 compared to the 
previous census period of 1996 to 2001.14


Notes
a People who live in core housing need are defined as living in a 
dwelling that is not adequate (i.e., requires major repairs), not 
suitable (i.e., overcrowded) and/or not affordable (i.e., costs more 
than 50% of before-tax household income).2


b 24-hour homeless counts tend to provide underestimates as they 
undercount those people who are homeless for short periods of time 
and those who are not found at the time the count is conducted. 
They also exclude those who are at-risk of homelessness.8 
c Total homeless includes both street homeless and  
sheltered homeless.8
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Sciences, Simon Fraser University. 
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Habitat for Humanity (HFH) seeks 
to eliminate poverty housing and 
homelessness from the world by inviting 
people to build houses together with 
families in need. HFH has built more than 
300,000 houses in 3,000 communities 
around the world as a means of providing 
safe, decent and affordable shelter. Using 
volunteer labour and donations of money 
and materials, HFH builds and rehabilitates 
houses with the help of the partner 
families. Habitat houses are sold to partner 
families at no profit and are financed 
with affordable, zero-interest loans. 
The homeowners’ monthly mortgage 
payments are used to build more Habitat 
houses. There are Habitat for Humanity 
affiliates in cities in four of the five Fraser 
Basin regions: Prince George, Kamloops, 
Abbotsford and Vancouver. 


Habitat ReStores (short for Recycle 
Stores) help people and the environment 
by collecting donated new and used 
building materials, equipment, appliances 
and furniture, and reselling them to the 
public at bargain prices. Profits pay for 
operating costs and help build local 
Habitat for Humanity homes for low-
income, eligible families. By collecting 
these materials, a ReStore also helps 
in encouraging recycling, reducing 
waste going to landfills and protecting 
the environment. In the Fraser Basin, 
ReStores are located in Prince George, 
Kamloops, Abbotsford, Burnaby and 
Vancouver: www.habitat.org.


Homelessness Emergency Action Team (HEAT) 
On December 9, 2008, the City of Vancouver created HEAT, an initiative to identify and 
coordinate immediate actions the City can undertake to help people get off the street and 
into a safe environment within three months. Examples include identifying locations for 
immediate shelters, fast-tracking developments and coordinating different sectors. Chaired 
by Mayor Gregor Robertson, HEAT includes representatives from the City and housing 
stakeholders. More than 4,000 people – 280 a night – found shelter in HEAT emergency 
facilities during the first two weeks of operation in December 2008. By January 13, 2009, 
Vancouver had opened four new emergency shelters: http://vancouver.ca. 


Community Partners Addressing Homelessness in Prince George 
The Community Partners Addressing Homelessness (CPAH) is a collaboration of service 
providers, agencies, non-profit organizations and representatives from municipal, provincial  
and federal governments that was established in 2001 to develop local solutions to 
homelessness in Prince George. CPAH has developed a Community Plan, and in May 2008 
conducted a count and survey to examine the issues and situation of homelessness. Of 
the 375 people surveyed, 259 identified themselves as homeless. Thirty percent of those 
surveyed cited the cost of housing as the main reason for their homelessness; 22% indicated 
alcohol or substance abuse was the primary reason.


Homelessness Partnering Strategy 
In 2007, the federal government provided $16 million to the Metro Vancouver region to be 
used over a two-year period for a Homelessness Partnering Strategy. Key priorities of the 
program are youth and Aboriginal services, supportive housing, mental health and addictions, 
emergency services and facilities, outreach, homelessness prevention and improvements to 
existing service delivery: www.metrovancouver.org/planning/homelessness/.


Greater Vancouver Regional Steering Committee on Homelessness (RSCH) 
This committee was formed in 2000 and includes more than 40 members representing  
service providers, community-based organizations, business and all levels of government.  
The RSCH developed and oversees the implementation of the Regional Homelessness 
Plan for Greater Vancouver – 3 Ways to Home – which includes three components of 
a comprehensive solution to homelessness: affordable housing, support services, and 
adequate income: www.metrovancouver.org/planning/homelessness/Pages/default.aspx.


HFH Build in Prince George.


  habITaT foR huManITY 







income & 
   Employment


Most residents in the Fraser Basin depend on 
their business or employment as a primary 
source of income. Having a diversity of 
employment and volunteer opportunities, with 
skilled individuals to fill those positions, are two 
essential components of a strong and resilient 
economy. It is equally important that individuals 
and families have sufficient income to meet their 
needs, participate in society and feel secure. 


• Employment rates in the Fraser Basin have 
increased, as they have in BC overall. The 
highest rates of employment in the Fraser Basin 
are in the Upper Fraser region.1 


• Average household incomes in the Fraser 
Basin were above the provincial average in 
2005; however, income levels have declined 
since 2000.1


• In general, there is a large and growing gap 
between incomes of the wealthiest and poorest 
families in the Fraser Basin and in BC. 


• Rates of child poverty in BC are the  
highest in Canada.
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Average  
Household Income 
Average household income in 
the Fraser Basin was higher 
than the BC average in 2005 
but was lower than in 2000.


Incidence of Low Income 
In 2005, the proportion of 
low-income families (11.7%) 
had decreased since the 
proportion in 1995 (17.3%) 
and 2000 (15.7%); however, 
the number of children living  
in poverty had increased. 


Employment Rate 
The employment rate in  
the Fraser Basin in 2006 
(62.8%) was almost 2%  
higher than in 2001.
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 susTaInabIlITY hIghlIghTs


Work plays an important role  
in our lives as individuals and  
in the functioning of sustainable 
communities, regions and 
societies. Work, whether it is 
paid or unpaid, represents a key 
avenue for learning, sustaining 
our families and contributing  
to our communities.
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Employment and Unemployment Rates in the Fraser Basin (2006)2
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Employment by Sector in the Fraser Basin (2001 and 2006)3
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Average (after-tax) Household Income in the Fraser Basin (2005)4
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  Issues anD TRenDs 


Employment Rates (2001 and 2006)1,a 
In 2006, the employment rate in the Fraser Basin was 62.8%, which was 
above the provincial average of 61.6% and almost 2% higher than the 
2001 rate of 61%. The Upper Fraser region had the highest employment 
rate in the Fraser Basin: 65.4%. In contrast, rates in the Cariboo-Chilcotin 
region (59%) and Thompson region (59.2%) were below the BC average.


Unemployment Rates (2006)2,a 
In 2006, unemployment rates in the Cariboo-Chilcotin region (9.9%) and 
the Thompson region (7.2%) were higher than the BC average (6%) and 
the Fraser Basin average (5.9%). Although the Upper Fraser region had 
the highest employment rate in the Fraser Basin, its unemployment rate 
(8.2%) was also higher than the BC average.


Employment by Sector (2001 and 2006)3,a 
Employment in the Fraser Basin continues to be concentrated in 
construction/manufacturing (15.7%) and wholesale/retail trade (15.6%). 
There have been only minimal changes in the distribution of labour by 
sector since 2001, with minor increases in the proportion employed in 
construction/manufacturing; professional, scientific and technical services; 
and oil and gas extraction. There have also been minor decreases in 
the proportion employed in the transportation/warehousing, public 
administration and information/cultural industries. There were, however, 
more notable changes at the regional level, particularly in the construction/
manufacturing sector where the proportion of employed people grew by 
over 2% in both the Thompson and Fraser Valley regions. 


Average (After-Tax) Household Income (2000 and 2005)4,5 
The average household income (after tax) in the Fraser Basin in 2005  
was $58,942. This was 4% higher than the provincial average but was 
below the average for the Fraser Basin in 2000, which was $60,752. 


Similar to 2000, there was considerable variation in average household 
incomes across the Fraser Basin regions in 2005, with a gap of more than 
$10,000 between the highest average income ($60,598) in the Greater 
Vancouver-Sea to Sky region and the lowest ($50,345) in the Thompson 
region. The disparity between wealthier and lower income families is 
significant. In 2004, BC Statistics reported that the market incomeb gap 
in British Columbia was 6%, meaning that the annual average income 
earned by the 20% of families with the lowest incomes ($8,800) was only 
6% of what the 20% of wealthiest families in the province were making on 
average ($147,700). In 2004, this was the biggest (i.e., worst) income gap 
of all provinces in Canada.
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After-Tax Household Income Levels in the Fraser Basin (2005)6
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Notes
a Employment and unemployment rates are for the population  
aged 15 years and older.
b Market income includes earnings, investment income,  
retirement pensions and other incidental market income.  
It excludes all government transfers.
c Low income cut-offs (LICOs) are income thresholds, determined 
by analyzing family expenditure data, below which families will 
devote a larger share of income to the necessities of food, shelter 
and clothing than the average family would. To reflect differences 
in the costs of necessities among different community and 
family sizes, LICOs are defined for five categories of community 
size and seven categories of family size. www.statcan.gc.ca/
pub/75f0002m/75f0002m2006004-eng.pdf.
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After-Tax Household Income Levels (2005)6 
In 2005, more than a quarter of the households in the Fraser Basin had 
average incomes of less than $30,000. In the Cariboo-Chilcotin and 
Thompson regions, this proportion was closer to one third. Another 23.7%  
of households in the Fraser Basin had incomes between $30,000 and 
$50,000; approximately 30% had incomes of $70,000 or more.


Incidence of Low Income (1995–2005)7 
More than one in 10 families (11.7%) in the Fraser Basin had a low income in 
2005, based on low-income cut-off.c Although this was higher than the 2005 
provincial average (9.9%), it represented a continuing drop in the proportion 
of low-income families in the Fraser Basin from 1995 (17.3%) and 2000 
(15.7%). The GVSS region had the highest proportion (13%) of low-income 
families in the Fraser Basin in 2005 as well as in 2000 and 1995. Although 
the Thompson region had the lowest average income of all the regions in the 
Fraser Basin in 2005, it also had the lowest incidence of low-income families.


Disposable income is important for families to meet their needs such as 
food and shelter. A 2007 study by the Dietitians of Canada found that basic 
healthy foods cost an average BC family 17% of disposable income. A family 
on income assistance, by comparison, would spend 42% of their income for 
the same food basket (and 100% of income to cover both food and shelter.) 
This means no money left over for clothing, transportation, child care or other 
costs. The evidence suggests that poor families often sacrifice the quality and 
quantity of their food by consuming more energy-dense, nutrient-poor foods, 
which contributes to the rising incidence of obesity.8


Proportion of Low-Income Families in the Fraser Basin (2005)7
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ACTiONS  


The Many Faces Of sustainability


InCoMe & eMPloYMenT


A growing number of residents in 
communities across Canada are  
turning to emergency food services. 
The Kamloops Food Bank goes beyond 
providing individuals with a warm meal. 
By working together with the Community 
Nutritionist, the Interior Health Authority 
and the Kamloops Food Policy Council, 
the Food Bank has developed programs 
and services that build community 
support for food security and ensure 
residents have access to affordable, 
local and nutritious food. Partnerships 
with the local Salvation Army, church 
groups and community agencies have 
helped create community kitchens and 
gardens. A horticultural training centre 
for marginalized groups has also been 
established. Together, these programs 
and services have helped reduce the 
number of people who rely on the food 
bank: www.kamloopsfoodbank.org.


  kaMlooPs fooD bank 
The CORE Training Program 
The CORE Training Program is an initiative administered by Building Opportunities with 
Business on behalf of the City of Vancouver and Millennium Developments. The program 
offers residents of Vancouver’s inner city an opportunity to receive hands-on training in 
the construction industry and a number of industry certifications. With these skills and 
qualifications, graduates are able to take advantage of employment opportunities in the 
construction industry, such as the building of the Vancouver Olympic Village:  
www.buildingopportunities.org/hrservices/training.asp.


First Call 
BC Child and Youth Advocacy Coalition is a cross-sectoral, non-partisan coalition of more than 
80 provincial and regional organizations. Its goal is to ensure that children and youth in BC have 
the opportunities and resources they need to achieve their full potential. BC continues to have 
the highest rate of child poverty in Canada. Data from 2006 showed that the incomes of female 
single-parent families and two-parent families with children living in poverty were more than 
$11,000 below the poverty line. First Call provides public education, community mobilization 
and public policy advocacy to raise awareness about these issues and improve the health and 
well-being of children and youth in the province: www.firstcallbc.org. 


Disability Supports for Employment Fund 
A new Disability Supports for Employment Fund provides support for organizations 
throughout BC who are working to increase employment opportunities in their communities 
for persons with disabilities. Visit www.vancouverfoundation.bc.ca/grants/documents/
disabilitysupportsforemployment.pdf.
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Demographics


Population Change in Fraser Basin Regions (1996–2001 and 2001–2006)1
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Population of Interprovincial and International Migrants
in Fraser Basin Communities (2001–2006)3
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Rates of population change can significantly impact communities and 
regions, particularly in areas of high growth or high out-migration. It can 
be especially challenging for all orders of government and the non-profit 
sector to respond to, and mitigate, the impacts of rapid population change. 
This includes providing an appropriate mix of public services, such as 
healthcare, schools, housing, childcare, energy, transportation, water and 
wastewater systems and solid waste management. There may also be 
unique challenges associated with changing age demographics or ethnic 
and immigrant composition, such as changing demands on the healthcare 
system and immigrant services, and the availability of a skilled labour force.


• More than two-thirds (67%) of all British Columbians reside in the Fraser Basin.1


• Most (87.4%) of the Fraser Basin population is located in the Greater 
Vancouver-Sea to Sky (GVSS) and Fraser Valley regions. These regions, 
along with the Thompson region, have experienced population growth 
since 1996; however, the Upper Fraser and Cariboo-Chilcotin regions 
have experienced population declines.1


• Of 177,800 people who moved to BC from outside of Canada during  
the 2001 to 2006 period, over 80% settled in the Metro Vancouver 
Regional District.2


  Issues anD TRenDs 


Total Population and Change (1996–2006)1 
The 2006 census counted 2.73 million residents in the Fraser Basin.  
Between 2001 and 2006, the population increased by more than 150,000 
(5.9%). This is slightly less than the 7.0% increase recorded during the 
previous census period (1996–2001). Between 1996 and 2006, the 
population of the Fraser Basin increased by 320,000 (13.3%), with an 
increase of 16% in the Fraser Valley and 15.8% in the GVSS region.


Although the Fraser Basin population increased overall between 2001  
and 2006, there was a decrease in population in the Cariboo-Chilcotin 
and Upper Fraser regions (-5.5% and -2.6%, respectively). The population 
in these regions also experienced declines during the previous census 
period. Since 2001, the Fraser Valley region has had the highest rate of 
population growth (8.6%) in the Fraser Basin, followed by the GVSS region 
(6.7%). However, because the GVSS accounts for the largest proportion 
of Fraser Basin residents, the total increase of more than 133,000 people 
between 2001 and 2006 was by far the largest of any Fraser Basin region.


The regional distribution of the Fraser Basin population remained similar 
between 1996 and 2006. On average, most of the Fraser Basin’s 
population (77.3%) resided in the GVSS region, followed by the Fraser 
Valley (9.2%), Thompson (6.7%), Upper Fraser (4.4%) and Cariboo-
Chilcotin (2.5%) regions. Minor variations occurred between census years.


Migration and Diversity (2001–2006) 
During the 2001–2006 census period, about 16% or 177,800 of the 1.1 
million new immigrants to Canada settled in British Columbia.1 As a result, 
BC had the second highest proportion of foreign-born residents in Canada. 


  susTaInabIlITY hIghlIghTs


The size of a population can significantly 
affect sustainability through rates of resource 
consumption and waste generation, and the 
land base needed to house and feed people.
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Population 
Between 1996 and 2006, the Fraser Basin population 
increased steadily (13.3%); however, population declines 
were observed in the Upper Fraser (-6%) and Cariboo-
Chilcotin (-7.4%) regions during this period.







71


Immigrant & Non-Immigrant Population in Fraser Basin Regions (2006)1
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Proportion of Population in BC, Fraser Basin and Fraser Basin Regions
Speaking a Non-Official Language Most Often at Home (2006)1
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PoPulaTIon


In 2006, international migrants accounted for 27.5% of BC’s population (a 
close second after Ontario: 28.3%), up from 26.1% in 2001 and 22.3% in 
1991.2 More than 80% of people who moved to BC from outside of Canada 
during the 2001–2006 period settled in the Vancouver Census Metropolitan 
Area, which is equivalent to the Metro Vancouver Regional District. 
Immigrants in this region represent more than 8% of the total BC population 
5 years of age and older.3 In addition to international migrants, 164,710 
people moved to BC from other provinces in Canada during the 2001–2006 
census period. Most came from Alberta (38.1%) and Ontario (34.0%).3


In the Fraser Basin, interprovincial migration accounted for a greater 
proportion of the population change than international migration in Prince 
George, Williams Lake and Kamloops. Both Abbotsford and Vancouver 
Census Metropolitan Areas had a greater proportion of international 
migrants than interprovincial migrants.3


Language Diversity1 
The Fraser Basin has a higher proportion than BC as a whole of people who 
speak a language other than an official language of Canada (English or French) 
at home. This includes indigenous languages and foreign languages. In 2006, 
almost 80 different languages were spoken in Fraser Basin homes, ranging 
from the indigenous Gitksan and Nisga’a languages to Farsi and Punjabi. 
Language diversity is greatest in the GVSS region where more than a quarter 
of the population speaks a non-official language at home. Chinesea was the 
most common non-official language spoken in GVSS households (12.4%).


the Foreign-born Population,  
2006 Census: Findings.  
Catalogue no. 97-557-XIE.
3 BC Statistics. Mobility and Migration: 
Census 2006. Migration Highlights,  
Third Quarter 2007. www.bcstats 
.gov.bc.ca/pubs/pr_mig.asp  
[accessed December 2008].


Statistics Canada Definitions: [43] Non-immigrants  
are persons who are Canadian citizens by birth.  
Although most Canadian citizens by birth were born  
in Canada, a small number were born outside Canada  
to Canadian parents.


[44] Immigrants are persons who are, or have ever 
been, landed immigrants in Canada. A landed immigrant 
is a person who has been granted the right to live in 
Canada permanently by immigration authorities. Some 
immigrants have resided in Canada for a number of years, 
while others are recent arrivals. Most immigrants are 
born outside Canada, but a small number were born in 
Canada. Data include immigrants who landed in Canada 
prior to Census Day, May 16, 2006.


Note 
a Chinese language data in this report includes the following 
census categories: Mandarin, Cantonese and Chinese N.O.S.  
(not otherwise specified).


 
References
1 Statistics Canada. Semi-Custom Area Profiles  
(created from 1996, 2001 and 2006 census data). 
2 Statistics Canada. Immigration in Canada: A Portrait of  







 susTaInabIlITY hIghlIghTs


Water is essential to life, and  
the quality and quantity of 
water is a key determinant of 
both human and ecosystem 
health. Water is also a key 
contributor to the economy  
of the Fraser Basin.


Water Quality    
         & Quantity
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Average Daily Flow Per Capita for Residential
Water Use in the Fraser Basin (2001 and 2004)1
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WaTeR


Water is critical to sustaining ecosystems and all life and activity in 
communities, including agriculture, industry and other businesses.  
Waterways connect communities, provide a means of transportation and allow 
for discharge of wastewaters. For many people, the Fraser River and its many 
lakes and tributaries also hold important cultural and historical significance. 


Whether we live in regions of the Fraser Basin that have dry climates 
or regions that seem to have relatively abundant water resources, we 
cannot take for granted the long-term, year-round availability of sufficient 
supplies of clean water. The protection of surface water and groundwater 
resources is a growing concern for many communities throughout the 
Basin. Ensuring the future quality and quantity of this resource amidst 
growing populations and the impacts of climate change is critical to 
long-term sustainability. The management of liquid waste has an effect 
on the environment and the livability of communities. Without proper 
management and treatment of the many pollutants generated by human 
activities, the environment will suffer and human health will be put at risk. 


• While some communities have managed to reduce their water consumption, 
overall water consumption per capita in the Fraser Basin continues to 
increase. In most cases, however, average per capita daily flows for both 
municipal water and wastewater systems are below provincial averages.1 


• Water Quality Index (WQI) rankings at five of eight sites in the Fraser  
Basin were the same in 2004–2006 as in 2001–2003. Rankings improved  
at two sites and declined at one.2
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Municipal Domestic Water Consumption 
Domestic (i.e., residential) water consumption per capita 
increased in the Fraser Basin overall, but declined in three 
of the five regions between 2001 and 2004.  


Municipal Wastewater Treatment  
Together, municipalities in the Fraser Basin provided 
wastewater treatment services to 85% of the population 
in 2004: 36.2% with primary treatment, 59.4% with 
secondary treatment and only 4.3% with tertiary treatment.


Water Quality Index 
Four Fraser Basin sites were given Good or Excellent 
Water Quality Index rankings, while four sites were Fair  
or Marginal for the period between 2004 and 2006.


  Issues anD TRenDs 


The Municipal Water and Wastewater Survey (MWWS) is a Canada-wide 
(excluding federal lands) survey of community drinking water and/or 
wastewater utilities serving at least 100 residents or 50 total connections.  
This report presents MWMS data from 45 municipalities and 2.6 million 
residents in the Fraser Basin.


Municipal Domestic Water Consumption (2001 and 2004)1,a 
Domestic (i.e., residential) consumption accounts for a significant proportion 
of municipal water use (more than half in most Fraser Basin communities). 
On average, daily domestic consumption among Fraser Basin municipalities 
(483 litres per capita) was well below the provincial average of 649 litres 
per capita. However, this represented a 2% increase in consumption in 
the Fraser Basin since 2001 when per capita daily consumption was 474 
litres. At the regional level, per capita domestic consumption declined 
between 2001 and 2004 in three of five regions: Cariboo-Chilcotin, Fraser 
Valley and Greater Vancouver-Sea to Sky (GVSS). In 2004, average daily 
domestic consumption ranged from 302 litres per capita for Fraser Valley 
municipalities to 670 litres per capita for Thompson region municipalities.
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Water Quality & Quantity
Proportion of Municipal Populations Served by Type of
Wastewater Treatment Systems in the Fraser Basin (2004)1
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Average Daily Flow of Municipal Wastewater Per Capita (2004)1
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Water Quality Index Scores in the Fraser Basin (2001–2003 and 2004–2006)2,c
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Municipal Wastewater Treatment (2004)1,a 
In 2004, on average, the 45 municipalities in the Fraser Basin provided 
89% of their residents with wastewater treatment systems. Just over half 
of these municipalities (23) served 98–100% of their populations with 
sewage connections, and only two small rural communities served less 
than 40%, with one community serving only 33% of its population. Rates 
of connections to wastewater treatment systems were highest in the Upper 
Fraser, Cariboo-Chilcotin and GVSS regions, where 90% or more of their 
municipal populations were connected. Rates were lower in the Thompson 
region (86%) and lowest in the Fraser Valley region (77%), where many rural 
residents had their own septic systems. 


Of those populations connected to municipal wastewater treatment systems, 
most (59.4%) received secondary levels of treatment. More than one-third 
(36.2%) received only primary treatment, and only five communities (4.3% 
of the Fraser Basin population) received tertiary (i.e., highest) levels of 
treatment: Prince George, Williams Lake, Enderby, Salmon Arm and Whistler. 


Flows from municipal wastewater treatment systems also varied significantly 
among the different regions of the Fraser Basin. Average flows were lowest in 
the Thompson region (430 litres per capita) and highest in the Upper Fraser 
(816 litres per capita). These values include wastewater from all sources 
connected to municipal treatment systems, including commercial and industrial.


Water Quality Index (2001–2003 and 2004–2006)2,b,c 
The BC Water Quality Index scores represent water quality in relation to the 
attainment of water quality objectives (i.e., safe limits set by the BC Ministry 
of Environment in areas of human activity as a means of protecting the most 
sensitive uses of a body of water). This report includes WQI data and scores 
for eight water bodies in the Fraser Basin. In 2004-2006, three were ranked 
as “Good,” meaning that “conditions rarely depart from natural or desirable 
levels and that all uses are protected, with only minor threats or impairment.” 
Two were ranked as “Fair,” meaning that “conditions sometimes depart 
from natural or desirable levels and that most uses are protected, but a few 
uses are threatened or impaired.” The Salmon River at Salmon Arm and 
Sumas River at the International Boundary were ranked “Marginal” indicating 
that “several uses are threatened or impaired, more than one use may be 
temporarily interrupted and conditions often depart from natural or desirable 
levels.” At the other extreme, the Fraser River at Red Pass was ranked as 
“Excellent,” meaning that conditions between 2004 and 2006 were very 
close to natural or pristine levels. 


In the 2004–2006 period, five of the water bodies in the Fraser Basin had 
similar ratings as in the period from 2001 to 2003. The Fraser River at Red 
Pass improved from “Good” to “Excellent”. The site on the Salmon River at 
Salmon Arm improved from “Poor” to “Marginal”; however, the Sumas River 
site declined from “Fair” to “Marginal.” Three sites declined in their numeric 
WQI scores, while two remained stable and three improved.


Notes
a The MWWS includes a large sample of municipalities with fewer than 1,000 
residents, and all those with populations of over 1,000 residents. The survey is 
conducted by Environment Canada. More information about it can be found at  
www.ec.gc.ca/water/mwws/en/backgr.cfm. 
b More information about the WQI and water quality objectives can be found at  
www.env.gov.bc.ca.
c Data for the Fraser River at Hansard were unavailable for the period 2004–2006. 
Therefore, the three-year average for the period 2003–2005 is included in the graph. 
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3 Environment Canada. 2007 Municipal Water Use Report.  
www.ec.gc.ca/WATER/en/info/pubs/sss/e_mun2004.htm [accessed November 2008]. 
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WaTeR


Kids discover water-saving actions 
at the Water Wise site in the Gavin 


Lake Forest Education Centre.


Water Meters  
In 2004, the proportion of BC residences 
with water meters was 29.8%, well below 
the national average (63.3%).3


In 2005, the City of Williams Lake 
developed a water management and 
conservation plan aimed at reducing 
water consumption by 6% by 2015 and 
22% by 2025. A key component of the 
plan is to raise awareness about water 
conservation and watershed health.


The Cariboo Chilcotin Conservation 
Society (CCCS) works in partnership 
with the City of Williams Lake on an 
educational outreach program called 
Water Wise – offering practical ways 
people can lower water consumption  
and maintain healthy watersheds.


CCCS teaches Water Wise modules in 
elementary and high school classrooms 
and at the Gavin Lake Forest Education 
Centre. Students take field trips to 
test water quality and tour local water 
treatment facilities. Through the program, 
students learn about local ecosystems 
and how the health of a watershed and 
the health of species are connected.


A teacher’s guide is available on the 
CCCS website, and program materials 
can be adapted for children’s groups, 
high schools, colleges and universities. 
Visit www.ccconserv.org.


Water Wise also helps gardeners with 
lawn care tips and holds annual xeriscape 
workshops, demonstrating how to 
maintain a low-water outdoor garden,  
set up rain gardens and use rain barrels. 
The broader community is reached through 
Water Wise radio ads, newspaper articles, 
presentations, educational materials and 
displays and site consultations.


  WaTeR WIse In  
  The CaRIboo-ChIlCoTInWater Governance and Living Water Smart 


Four regional water governance workshops took place in Langley, Prince George, Nanimo and 
Kelowna in 2008. The workshops were hosted by the BC Ministry of Environment, in partnership 
with Georgia Basin-Vancouver Island Living Rivers, Fisheries and Oceans Canada and the 
Fraser Basin Council. At the workshops, representatives of governments, the private sector and 
stewardship groups explored current water governance challenges and opportunities in BC. 
Workshop reports are available at: www.fraserbasin.bc.ca/programs/water_governance.html.


Dialogue on water governance will continue with implementation of Living Water Smart: 
British Columbia’s Water Plan (www.livingwatersmart.ca). The plan is government’s vision and 
commitment “to ensure our water stays healthy and secure.” Some specific initiatives and 
targets that will require action by government and all British Columbians include the following:


• By 2012, land and water managers will know what makes a stream healthy, and will be  
able to help factor in new approaches to stream health and the full range of stream benefits.


• By 2012, government will regulate groundwater use in priority areas and large  
groundwater withdrawals.


• By 2020, water use in BC will be 33% more efficient.


• Government will cooperate with Canada to ensure the quality of drinking water in all 
Aboriginal communities will meet the same provincial standards applied across BC by 2015.


• By 2012, all students in BC will have completed at least one stream-health assessment.
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Regional 
Highlights


Residents, governments, businesses and community organizations in the Fraser Basin have all 
expressed a strong interest in regional data. This summary was designed with this in mind. It creates 
profiles for the five regions in the Fraser Basin, each highlighting several key indicators that reflect 
some of the regional characteristics, differences and influencing factors across the Fraser Basin. 


The regional profiles are not intended to be an exhaustive list of indicators for the regions; in some 
cases, data were not available to support a complete regional analysis. This summary focuses 
instead on some of the more interesting trends and flags how well each region is doing in relation 
to particular topics. Because the regional profiles are limited in scope, they should not be used as 
a basis to assess the overall state of sustainability of a specific region or to compare the state of 
sustainability between regions. Additional regional data are included throughout the rest of this report. 


Note on data: Statistics Canada prepared a custom tabulation of census data from 1996, 2001 and 2006 according to  
the boundaries of the Fraser Basin and the five regions (see Map 1). For more details on specific indicators, such as 
information sources and definitions, see each topic in this report.


  uPPeR fRaseR RegIon


The Upper Fraser region is the largest of the Fraser Basin’s five regions, 
encompassing 78,164 km2. In 2006, the regional population numbered about 
108,255 or 4% of the Basin’s population; however, the regional population 
declined by about 2.6% between 2001 and 2006. The Upper Fraser region 
has the lowest proportion of immigrants of any region in the Fraser Basin: 
only 9.6% of the population identified themselves as immigrants in the 2006 
census. Prince George is the regional centre and largest city, with about 
71,000 residents. Other communities include Burns Lake, Fort St. James, 
McBride, Valemount and Vanderhoof, which range in size from about 500 to 
5,000 residents. The forest industry is one of the main economic drivers in the 
region and is important to all of its communities. Agriculture, transportation 
and tourism also play an important role in the regional economy.


Air Quality  
Prince George had the highest (worst) concentrations of Particulate 
Matter2.5 (PM2.5) from 2001 to 2007 and the highest (worst) annual average 
Air Quality Health Index rating from 2000 to 2006 among monitored 
locations in the Fraser Basin, but recorded improvements in Ground Level 
Ozone (GLO) and PM2.5 concentrations from 2004 to 2007.


Biodiversity 
In 2008, the Upper Fraser region had the largest land area designated 
as Protected Areas (1.15 million ha or 14.4% of the region) compared to 
other Fraser Basin regions.


Health 
In 2006, the region recorded the lowest proportion (4.9%) of low-weight 
babies in the Fraser Basin but had the highest Age Standardized Mortality 
Rate for cancer (21.5).


Housing 
In 2006, the region had more affordable housing than other regions in 
the Fraser Basin and the lowest proportion (12.5%) of owner-households 
spending more than 30% of their income on housing costs.


Forests & Forestry 
In 2005, three of four communities in the Fraser Basin identified as being 
most vulnerable to the mountain pine beetle infestation were in the Upper 
Fraser region (Cheslatta, Burns Lake and Vanderhoof).
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The Fraser Basin Council has prepared two in-depth regional reports: one for the Thompson region – How is our Region Doing? – in June 
2005; the other for the Upper Fraser region – Upper Fraser Sustainability Snapshot 2008: A Picture of Our Region – in November 2008.  
See www.fraserbasin.bc.ca/publications/indicators.html for these and other indicator reports. The Council will also release a combined 
regional report for the Fraser Valley and Greater Vancouver–Sea to Sky regions in 2009.


Water Quality & Quantity 
In 2004, per capita flows from municipal wastewater treatment systems 
were highest in the Upper Fraser region (816 litres per capita). In 2004, 
about 83% of municipal populations in the region were connected to 
municipal wastewater treatment systems. Most of these (89%) were 
served by the tertiary treatment system in Prince George (representing 
74% of the municipal populations of the region).


During the 2004–2006 period, river Water Quality Index ratings were 
Excellent for one site and Good for two sites in the region. These were the 
best ratings of eight sites in the Fraser Basin.


Solid Waste Disposal 
Of the eight Fraser Basin regional districts, the Bulkley-Nechako and Fraser-
Fort George Regional Districts recorded the largest decreases in total solid 
waste going to landfills between 1996 and 2006: 25% and 12%, respectively. 
However, both regional districts have recorded increases since 2002.


  CaRIboo-ChIlCoTIn RegIon


The Cariboo-Chilcotin region is located in the BC Central Interior. The 
Cariboo area includes the interior plateau east of the Fraser River; the 
Chilcotin lies west of the Fraser. The Cariboo-Chilcotin is the second largest 
region in the Fraser Basin, occupying almost 70,000 km2. About 60,545 
people, or 2.2% of the Basin’s population, lived in the region in 2006. This 
represented a decline of 5.5% since 2001. The region had the second 
highest rate of growth in the Aboriginal population (53%) in the Fraser Basin 
between 1996 and 2006. Williams Lake, Quesnel and 100 Mile House are 
the three largest communities in the Cariboo-Chilcotin region. Barkerville 
and Wells are known worldwide as gold rush heritage sites and offer an 
attractive tourist destination along the historic Gold Rush trail. The region’s 
economy is based mainly on the forest industry; however, agriculture, mining 
and tourism also play an important economic role.


Agriculture & Food 
Average farm income increased 18% from 2001 to 2006. However,  
annual operating costs of farms in the region have continued to exceed 
gross farm receipts since 1996.


Biodiversity 
Based on data from 2004, the region encompassed 32% of the Fraser 
Basin’s grassland ecosystems. In 2008, the region had the third largest  
land area (but lowest proportion of land) designated as Protected Areas 
(718,826 ha or 10.4% of the region). 


Education 
In 2006, less than half of the region’s adult population (45.3%) had 
some of form of post-secondary education, and 27% did not have 
a high school diploma. The proportion of the population that had 
apprenticeship and trades certifications was higher in the Cariboo-
Chilcotin than in other regions of the Fraser Basin.


Health 
In 2006, the region had the second highest proportion (5.4%) of low- 
weight births in the Fraser Basin, although that represented a decline of  
2% since 1996. Deaths due to diabetes increased by more than 90% 
between 1996 and 2006. 


Housing 
In 2006, the region had the lowest proportion (37.9%) of tenant-occupied 
households spending more than 30% of income on housing costs. Average 
monthly rental costs in Williams Lake increased 17% between 2001 and 
2007, and rental vacancies declined to less than 2%.


Income & Employment 
In 2006, the employment rate (59%) in the region was 4 percentage points 
lower than the Fraser Basin overall, while the unemployment rate (9.9%) 
was 4 percentage points higher than the Basin. In 2005, the region had the 
highest proportion of households earning less than $30,000 (32.5%), which 
was 4 percentage points more than the Fraser Basin average.


Forests & Forestry 
In 2007, the Cariboo-Chilcotin had the largest area of forest infested by the 
mountain pine beetle (48% of the total area affected in the Fraser Basin).


Water Quality & Quantity 
Between 2001 and 2004, per capita domestic consumption in the region 
declined about 3% to 564 litres per capita, which was well below the BC average 
(649 litres per capita). In 2004, 90% of the municipal populations in the region 
were connected to municipal wastewater treatment systems; 49% were served 
by tertiary treatment systems and 41% were served by secondary treatment.







78


  ThoMPson RegIon


The Thompson region includes about 56,000 km2 of diverse landscapes 
that range from deep forests with whitewater rivers to semi-arid, desert-
like terrain and rolling grasslands. In 2006, the region had a population of 
174,585 or 6.4% of the total population of the Fraser Basin. This represented 
a 2.8% increase since 2001. Kamloops – the largest city in the region – has a 
diverse local economy based on forest industries, highway and rail services, 
mining, agriculture, regional trade, financial services, education and training, 
manufacturing and recreation. Tourism, transportation, technology, and financial 
and professional services play an increasing role in the region’s economy.


Agriculture & Food 
Although average farm incomes in the region increased between 2001 and 
2006 (176%), farm income levels remained below levels recorded in the 1990s.


Biodiversity 
In 2004, the region encompassed most (68%) of the Fraser Basin’s grassland 
ecosystems, and in 2008, had the second largest land area designated as 
Protected Areas (938,738 ha or 14.7% of the region). 


Housing 
In 2006, the region had the highest proportion (45.9%) of tenant-occupied 
households spending more than 30% of income on housing costs. Between 
2001 and 2007, the cost of renting a two-bedroom apartment increased 
22% in Kamloops (15% in the Thompson region).


Income & Employment 
In 2006, employment rates in the region (59.2%) were below the BC 
average (61.6%) and the Fraser Basin average (62.8%). In 2005, the region 
had the lowest average household income ($50,345), which was more 
than $8,500 lower than the Fraser Basin average; however, it also had the 
lowest incidence of low-income families (6.4%).


Energy 
Average annual electricity consumption per residential account increased 
10% in the region between 2000 and 2006, representing the second highest 
increase among Fraser Basin regions.


Water Quality & Quantity 
In 2004, the region had the highest average daily flow per capita for residential 
water use (669.5 litres). This was higher than the BC average (649 litres) and an 
increase of 84.6 litres since 2001. The proportion of the municipal populations in 
the region connected to municipal wastewater treatment systems could not be 
accurately assessed for this report because the results for the City of Kamloops 
(two-thirds of the municipal population in the region) were unreported in 2004. 


  fRaseR valleY RegIon


The Fraser Valley region encompasses almost 13,000 km2. The broad, 
fertile floodplain in the valley contains some of the most productive farmland 
in Canada. In 2006, about 253,845 people, or 9.3% of the Fraser Basin’s 
population, lived in this region. This represented an increase of 8.6% 
between 2001 and 2006. The region also had the highest rate of growth 
in the Aboriginal population (60%) in the Fraser Basin between 1996 and 
2006. The regional economy is based largely on agriculture and forestry, 
but tourism, fishing, transportation, manufacturing and service industries 
are also major employers. The Fraser Valley connects the interior regions 
of the Fraser Basin, BC and Canada to the Pacific coast; consequently, it 
acts as a key corridor for air, rail, road and river transportation, as well as 
communications, natural gas and electricity utilities.


Air Quality 
In 2007 and previous years, monitoring sites in the Fraser Valley consistently 
recorded the lowest (i.e., best) PM2.5 concentrations but the highest (i.e., 
worst) GLO concentrations of eight monitoring sites in the Fraser Basin.


Agriculture & Food 
In 2006, the Fraser Valley region had the highest average farm income 
($53,643) and the largest increase in income since 1996 of any region 
in the Fraser Basin. It also has the largest number of farms (55 farms) 
producing certified organic products. However, there has been a net loss 
of more than 4,800 ha from the ALR since it was established in 1973, and 
almost 30% of these exclusions were prime agricultural land.


Biodiversity 
In 2008, the region had the greatest proportion of land designated as 
Protected Areas (21.5%) of any region in the Fraser Basin. However, there 


The Salmon River at Salmon Arm has regularly recorded the lowest 
Water Quality Index score (44 in the 2004–2006 period) of eight Fraser 
Basin sites; however, river water quality has improved from “Poor” to 
“Marginal” since the 2001–2003 period.


Solid Waste Disposal 
The Thompson-Nicola and Columbia Shuswap Regional Districts recorded 
the highest increases in total solid waste disposed in landfills between 
1996 and 2006 (107% and 80%, respectively).
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The GVSS region also had the highest Composite Learning Index (CLI) score 
in 2008 (79.8), which was higher than the Canadian average (77) but below 
the provincial average (88).


Health 
During the 2002–2006 period, people living in the region had the longest  
life expectancy in the Fraser Basin (81.8 years), which was an increase of 3.5 
years since the 1987–1991 period. This region also has the lowest rates for all 
seven leading causes of death in the Fraser Basin. In 2006, the region had the 
highest proportion of low-weight births (6%) in the Fraser Basin and the largest 
increase (11%) in these births since 1996. This may relate, in part, to the fact that 
the region is home to the provincial centre for acute prenatal and infant care.


Housing 
In 2007, Metro Vancouver had the least affordable housing in the Fraser 
Basin, with home ownership requiring an average of 73.8% of household 
income compared to an average of 68.5% for BC. The GVSS region also 
had the largest proportion (27.1%) of owner-occupied households spending 
more than 30% of their household income on housing costs. Average monthly 
rental costs in Metro Vancouver increased 18% between 2001 and 2007, 
while rental vacancies declined to less than 1%. The number of homeless 
people in Metro Vancouver increased by 137% between 2002 and 2008.


Income & Employment 
In 2005, the region had the highest average household income ($60,598), 
although this was a decrease of 3.8% since 2000. In addition, the region has 
had the highest proportion of low-income families (13% in 2005) in the Fraser 
Basin since 1995. In 2006, the employment rate in the GVSS was 62.8% 
(the second highest in the Basin), and the unemployment rate was 5.6% (the 
lowest in the Basin).


Solid Waste Disposal 
Metro Vancouver recorded an increase of 15% in total solid waste disposal 
between 1996 and 2006. The Squamish-Lillooet Regional District recorded 
a significant decrease (16%) in per capita solid waste disposed in landfills 
between 1996 and 2006; however, a 12% increase in total solid waste disposal 
was also recorded during this period.


Water Quality & Quantity 
In 2004, 91% of the municipal populations in the region were connected  
to municipal wastewater treatment systems: 53% were served by secondary 
treatment systems, 37% were served by primary treatment and less than  
1% were served by tertiary treatment.


The Greater Vancouver-Sea to Sky (GVSS) region encompasses the smallest 
area (about 12,000 km2) but has the largest population of the Fraser Basin’s 
five regions. More than 2.1 million people, or 78.1% of the Basin’s total 
population, lived in the region in 2006. This represented an increase of 6.7% 
since 2001. In 2006, the region had the largest Aboriginal population in the 
Fraser Basin (42,650 persons or 43% of all Fraser Basin Aboriginals). The 
GVSS region is the most ethnically diverse region in the Fraser Basin, with 
immigrants accounting for 39.3% of its population in 2006. In addition to 
the Greater Vancouver area, the northern part of the GVSS region includes 
the Sea to Sky corridor and the communities of Britannia Beach, Squamish, 
Whistler and Pemberton. The GVSS region is also the most urbanized 
region of the Fraser Basin, and although the regional economy is diversified, 
overall economic performance is strongly influenced by the health of natural 
resource sectors in other parts of the Basin.


Air Quality 
In 2007, monitoring sites in the GVSS region recorded the second lowest 
concentration of PM2.5 of eight monitoring sites in the Fraser Basin. GLO 
concentrations in the region have been stable or improving since 2005.


Agriculture & Food 
In 2006, the region had the second highest average farm income 
($29,082) in the Fraser Basin. There has been a net loss of 7,360 ha 
(9.4%) of ALR land in the region since 1973; 39% of these exclusions 
were classified as prime agricultural land.


Biodiversity 
In 2008, the region had the second highest proportion of land designated  
as Protected Areas (19.3%) among Fraser Basin regions. There are 
significant pressures on biodiversity and natural habitat due to population 
growth and urban development.


Education 
In 2006, 61.5% of the population in the region had some form of post-
secondary education, which was the highest of all Fraser Basin regions.  


  gReaTeR vanCouveR – sea To skY RegIon


are significant pressures on remaining natural habitat due to population 
growth and urban development. 


Health 
In the 2002–2006 period, people in the region had the second longest life 
expectancy of all Fraser Basin regions (79.2 years), which was an increase 
of 0.7 years since the 1987–1991 period. The proportion of low-weight 
babies born in the region increased by 8% (to 5.2 per 100 births) between 
1996 and 2006, but this was below the average increase of 10% for the 
Fraser Basin (5.8 per 100 births). 


Housing 
The number of homeless people in the Fraser Valley region increased  
by 13% between 2004 and 2008.


Energy 
In 2006, the average annual electricity consumption per residential 
account in the Fraser Valley region was 12,378 kWh. This was the highest 
in the Fraser Basin (25% more than the Fraser Basin average) and 
represented the largest increase since 2000 (10.7%).


Water Quality & Quantity 
In 2004, the region recorded the lowest rate of residential water consumption 
per capita (302 litres) in the Fraser Basin, which was a decrease of almost 
18% since 2001. In 2004, 67% of the municipal populations in the region 
were reported to be connected to municipal wastewater treatment systems 
that provided secondary treatment (results for the District of Mission – about 
14% of the municipal population in the region – were unreported). 
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Notes
a Fifteen of the 18 topics list three indicators each; two topics list two indicators each;  
and one topic lists one indicator.
b This scale is intended to describe relative, not absolute, degrees of sustainability  
(e.g., a rating of Good / Getting Better may not imply absolute sustainability in all cases).


Sustainability Snapshot 4 sets out an in-depth analysis 
of 18 different sustainability topics, describes the status 
of four or five distinct indicators for each topic, and 
offers examples of initiatives advancing sustainability 
throughout the Fraser Basin. Upon completion of the 
data analysis, 50 “headline indicators” were identified 
to compile an overall summary. This process was 
similarly undertaken for the Sustainability Snapshot 3 
report, which was published in November 2006. 


The following highlights focus on two to threea headline indicators for each 
topic and a description of the status of those indicators. This is intended 
as a helpful synthesis, not an exhaustive summary of all of the indicators 
or data in this report. The status of each of the indicators is characterized 
using one of the following descriptions, which can be considered on a 
spectrum from best to worst.


gooD / geTTIng beTTeR – The current state is good and/or the trend is 
improving when comparing the present to the past. The data must be good 
or improving for the Fraser Basin as a whole, a majority of the Basin regions, 
or for British Columbia (if data are unavailable for the Basin).


faIR / MIXeD ResulTs – The current state is fair and/or the trend 
is stable with minimal variation over time. Mixed results refer either to 
variations within the sub-regions of the Fraser Basin or to variations 
between sub-indicators (some are getting better and some are getting 
worse; for example total versus per capita). More than half of the sub-
regions or sub-indicators are fair, good or improving.


MIXeD ResulTs / PooR – The current state is poor and/or the trend 
is stable or getting slightly worse over time. Mixed results refer either to 
variations within the sub-regions of the Fraser Basin, or to variations between 
sub-indicators (some are getting better and some are getting worse). More 
than half of the sub-regions or sub-indicators are poor, or deteriorating.


PooR / geTTIng WoRse – The current state is poor and/or the trend is 
deteriorating when comparing the present to the past. The data must be 
poor or deteriorating for the Fraser Basin as a whole, for a majority of the 
regions or for British Columbia (if data are unavailable for the Basin).


The following analysis compares the status of headline indicators in the 
Sustainability Snapshot 3 (2006) and Sustainability Snapshot 4 (2008) 
reports. For purposes of measuring change over time, the following numeric 
values were assigned to the rating scale for the headline indicators.b


As the status of the indicators moves up or down the rating scale, 
the numeric value also changes. Using this scale, modest but notable 
improvements have been identified in the overall status of the headline 
indicators between the Snapshot 3 and 4 reports, including the following:


• There was an overall increase of 9% in the total numeric value of the 
headline indicators, based on a change from 119 to 130 on a scale up to 200;


• This represented an increase from 60% to 65% of the maximum  
possible score of 200;


• The same number (14) of indicators were assigned the status  
“Good / Getting Better” in both 2006 and 2008;


• There was an increase in the number (4) of indicators that were  
assigned the status “Fair / Mixed Results”;
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• There was an increase in the number (3) of 
indicators that were assigned the status “Mixed 
Results / Poor”; and


• There was a decrease in the number (7) of 
indicators that were assigned the status  
“Poor / Getting Worse.”


Many of the headline indicators have been 
updated with data from consistent sources; 
however, other headline indicators have been 
refined with substitutions, additions or deletions 
for the following reasons:


• Availability or unavailability of data updates  
since previous Snapshot reports were prepared;


• Emergence of new data for indicators of interest;


• Interest in broadening the scope of previous 
indicator measures; and


• Challenges related to data access,  
verification or quality.


Because the Fraser Basin Council aims to 
continually improve on the suite of indicators 
used within the series of Snapshot reports, and 
because of the above-noted reasons for refining 
the indicators over time, it is important to assess 
the sources of change in the status of headline 
indicators between the two most recent Snapshot 
reports. The following are the results of this analysis:


• 83% of the overall change in status was based 
on updating indicator data for consistent or very 
similar indicator measures. 


• Of these updates, more than half (57%) of the 
total change included measurable improvements 
in indicator trends, while one quarter (26%) 
included measurable declines.


• About 17% of the overall change in the status of 
headline indicators resulted from refinements in the 
suite of headline indicator, including substitutions, 
additions or deletions, which were implemented 
because of the reasons noted above such as data 
improvements, quality and availability.


Aboriginal & Non-Aboriginal Relations
MIXeD ResulTs / PooR 
Aboriginal Health and Well-Being – Between 2000 and 2004, there were 
signs of improvement; however, significant differences in many key health 
statistics still existed between Aboriginals and non-Aboriginals in BC.


MIXeD ResulTs / PooR 
Children in Care – The total number and proportion of Aboriginal children in 
care in BC continued to increase between 2000 and 2008.


faIR / MIXeD ResulTs 
Progress in the BC Treaty Commission Process – Since 2002, some 
progress has been made by some First Nations participating in the BC  
Treaty Commission process.


Agriculture & Food
MIXeD ResulTs / PooR 
Average Farm Income – In 2006, average farm income was very low in 
interior regions and higher in the Fraser Valley and GVSS regions.


faIR / MIXeD ResulTs 
Agricultural Land Reserve – There was a net increase in ALR in the Fraser 
Basin, a net loss in 4 of 5 regions, and a net loss in prime agricultural land 
between 1973 and 2005.


geTTIng beTTeR 
Agriculture and the Environment – Between 2006 and 2008, there were 
increasing numbers of completed Environmental Farm Plans in all regions as 
well as a high use of organic farming practices. 


Air Quality
geTTIng beTTeR 
Particulate Matter2.5 – Levels have either improved or remained  
low and stable since 2004.


geTTIng beTTeR 
Ground Level Ozone – Levels have either improved or remained  
low and stable since 2004.


gooD 
Air Quality Health Index – Ratings were consistently good  
(Low Health Risk) between 2000 and 2006. 
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Community Engagement
gooD 
Volunteerism – In 2004, the rate of volunteerism 
in BC matched the Canadian average in terms 
of the proportion of British Columbians that 
volunteered (45%) and was high in terms of the 
average number of hours volunteered (199).


gooD 
Charitable Giving – In 2004, rates of charitable 
giving in BC were strong but below the Canadian 
average in terms of the proportion of British 
Columbians that donated money (78%), and were 
high for the average value of donations ($467).


Consumption & Waste
faIR / MIXeD ResulTs 
BC Households and the Environment – In 2006, 
participation of BC households in environmental 
activities was better than the Canadian average in 
four of six categories. In two of those categories—
rates of recycling and use of compact fluorescent 
light bulbs—BC led the country.


PooR / geTTIng WoRse 
Solid Waste Disposal – Total solid waste 
disposal increased in the Fraser Basin overall and 
in most regional districts in the Basin between 
1996 and 2006.


PooR 
Canadian Consumer Choices – In 2008, the 
Consumer GreendexTM measured environmentally 
sustainable behaviour of consumers in 14 
countries by ranking their choices in housing, 
transportation, food and consumer goods. 
Canadians ranked second to last in the survey.


Economy
geTTIng beTTeR 
Strength of the Economy (per capita GDP) – 
Per capita GDP increased steadily year to year 
between 2002 and 2007.


faIR / MIXeD ResulTs 
Individual Disposable Income – Disposable 
income in BC increased by 26% between 1997 
and 2007 and was similar to the Canadian 
average throughout this period.


faIR / MIXeD ResulTs 
Unpaid Work – In 2006, 36% of the population 
dedicated their time, without pay, on a weekly 
basis to care for children; 17.5% volunteered their 
time to provide assistance to seniors. 


Education
faIR / MIXeD ResulTs 
Educational Attainment – In 2006, overall levels 
of educational attainment in the Fraser Basin 
were above the provincial average, but in certain 
regions they were well below the average.


faIR / MIXeD ResulTs 
Graduation Rates – In 2006/2007, six-year 
completion rates varied throughout the Fraser 
Basin and differed between genders and 
Aboriginal and non-Aboriginal students.


geTTIng WoRse 
Composite Learning Index (CLI) – CLI scores 
declined between 2007 and 2008 and were 
below the provincial average. 


Energy
faIR / MIXeD ResulTs 
Total Energy Consumption in BC – Although 
energy consumption in BC increased by 24% 
from 1990 to 2006, annual consumption has 
levelled off since 2000.


geTTIng beTTeR 
Energy Intensity in BC – Rates of energy 
consumption per person and per unit of real  
GDP declined between 1990 and 2006 (by 5% 
and 33% respectively). 


faIR / MIXeD ResulTs 
Residential Electricity Consumption in  
the Fraser Basin – There was a 6% increase 
in average annual electricity consumption per 
residential account between 2000 and 2004; 
however, there was a 1.5% decrease between 
2004 and 2006. 


Fish & Fisheries 
PooR / geTTIng WoRse 
Sockeye, Coho and Chinook Salmon – 
Sockeye, coho and chinook salmon returns 
are in varying states of decline with significant 
cause for concern in recent years. The one 
exception is summer chinook (Upper Fraser) 
runs, which are increasing.


PooR / geTTIng WoRse 
Steelhead – Thompson River populations 
have fallen to critically low levels, resulting in 
closures of the inland catch and release fishery 
in both 2004 and 2008. 


MIXeD ResulTs / PooR 
Fraser River White Sturgeon – The number 
and growth rate of Lower Fraser white sturgeon 


Biodiversity
PooR 
Ecosystems at Risk – Six of eight BC 
ecosystems assessed as being “at risk”  
in 2008 were in the Fraser Basin.


faIR / MIXeD ResulTs 
Protected Areas – In 2008, the Fraser Basin 
overall and four of five regions had 14% or more 
of the land base designated as Protected Areas; 
however, Protected Areas were not representative 
of all types of ecosystems in the Fraser Basin.


MIXeD ResulTs / PooR 
Woodland Caribou – Of 12 caribou herds in 
the Fraser Basin in 2008, six were declining in 
population, four were stable, one was increasing 
and one was of unknown status. 


Business & Sustainability
faIR / MIXeD ResulTs 
Corporate Social Responsibility – In 2007  
and 2008, several companies based in the 
Fraser Basin and BC continued to be recognized 
by Stratos Inc. and Corporate Knights as CSR 
leaders in Canada. 


geTTIng beTTeR 
Carbon Disclosure – Between 2005 and  
2008, the number of Canadian companies 
participating in the Carbon Disclosure Project 
increased from zero to 106. 


Climate Change
MIXeD ResulTs / PooR 
Greenhouse Gas Emissions in BC – In 2004, 
both total (65,600 kilotonnes) and per capita  
(15.6 tonnes) GHG emissions in BC were at  
their highest levels reported since 1990;  
however, total emissions decreased by 5% 
between 2004 and 2006.


PooR / geTTIng WoRse 
Climate Change Impacts in the Fraser Basin  
– Average freshwater and air temperatures  
have warmed over the past 50–100 years, and 
Fraser River flows are occurring earlier than in  
the past 85 years.


geTTIng beTTeR 
Climate Change Mitigation and Adaptation 
in the Fraser Basin – Communities and 
organizations are identifying and pursuing many 
opportunities for reducing their greenhouse gas 
emissions, and are planning to adapt to climate-
related vulnerabilities, such as flooding, drought 
and interface fires.
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have declined since 2003. The Nechako River population remains critically 
endangered. Upper Fraser and Middle Fraser River populations are low 
but apparently stable.


Forests & Forestry
PooR 
Mountain Pine Beetle Outbreak – The area affected by the MPB  
epidemic has grown rapidly since 2000; in 2007 the epidemic affected  
more than 8.8 million ha in the Fraser Basin. 


MIXeD ResulTs / PooR  
Community Vulnerability to the Mountain Pine Beetle – In 2005, 
vulnerability was higher for communities in the Upper Fraser and Cariboo-
Chilcotin than for those in the Thompson region.


faIR / MIXeD ResulTs 
Forest Restocking in BC – In the 1980s the area of satisfactorily 
restocked forest was less than the area disturbed. From the early 1990s  
to 2005 it was more than the area disturbed; from 2005 to 2008 it was 
again less than the area disturbed. 


Health
geTTIng beTTeR 
Life Expectancy – Average life expectancy across the Fraser Basin 
continued to rise over the 2002–2006 period. 


geTTIng WoRse 
Low-Weight Births – The proportion of low-weight newborns increased 
between 1996 and 2006.


geTTIng beTTeR 
Leading Causes of Death – Rates of the seven leading causes of  
death in the Fraser Basin decreased between 2001 and 2006,  
with the exception of diabetes.


Housing
PooR / geTTIng WoRse 
Housing Affordability – In 2006, BC had the least affordable housing 
market among all provinces in Canada, and in 2005, had the second 
highest (worst) proportion of urban residents living in core housing need.


PooR / geTTIng WoRse 
Rental Housing – Urban centres in all regions of the Fraser Basin recorded 
declining vacancy rates and increasing rental costs between 2001 and 2007.


PooR / geTTIng WoRse 
Homelessness – In 2008, the rate of homelessness had increased in Metro 
Vancouver and the Fraser Valley since previous counts throughout the 2000s.


income & Employment
geTTIng beTTeR 
Employment Rate – The employment rate in the Fraser Basin in 2006 
(62.8%) was almost 2% higher than in 2001.


MIXeD ResulTs / PooR 
Average Household Income – Average household income in the Fraser 
Basin was higher than the BC average in 2005 but was lower than in 2000.


MIXeD ResulTs / PooR 
Incidence of Low Income – In 2005, the proportion of low-income families 
(11.7%) had decreased since the proportion in 1995 (17.3%) and 2000 
(15.7%); however, the number of children living in poverty had increased. 


Population
faIR / MIXeD ResulTs 
Population – Between 1996 and 2006, the Fraser Basin population 
increased steadily (13.3%); however, population declines were observed in the 
Upper Fraser (-6%) and Cariboo-Chilcotin (-7.4%) regions during this period.


Water Quality & Quantity
MIXeD ResulTs / PooR 
Municipal Domestic Water Consumption – Domestic (i.e., residential) 
water consumption per capita increased in the Fraser Basin overall but 
declined in three of five regions between 2001 and 2004. 


faIR / MIXeD ResulTs 
Municipal Wastewater Treatment – Together, municipalities in the Fraser 
Basin provided wastewater treatment services to 85% of the population in 
2004: 36.2% with primary treatment, 59.4% with secondary treatment, and 
only 4.3% with tertiary treatment.


gooD / MIXeD ResulTs 
Water Quality Index – Four Fraser Basin sites were given Good or Excellent 
Water Quality Index rankings, while four sites were Fair or Marginal for the 
period between 2004 and 2006. 
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Steps for Sustainability


Aboriginal & Non-Aboriginal Relations – Build New Relations 
• Organizations, governments and businesses can help local Aboriginal  
and non-Aboriginal communities and organizations work together by 
accessing information provided by the First Nations Summit (www.fns.bc.ca), 
Union of BC Indian Chiefs (www.ubcic.bc.ca), BC Assembly of First Nations 
(www.bcafn.ca), Métis Nation British Columbia (www.mpcbc.bc.ca), Union 
of BC Municipalities (www.civicnet.bc.ca), BC Ministry of Aboriginal Relations 
and Reconciliation (www.gov.bc.ca/arr) and Indian and Northern Affairs 
Canada (www.ainc-inac.gc.ca).


• Consider formal and informal agreements, such as protocols and 
Memorandums of Understanding, to improve communication, information 
sharing, joint planning, co-management, shared decision-making and  
shared services between Aboriginal and non-Aboriginal entities.


• Explore opportunities for Aboriginal and non-Aboriginal business  
owners and communities to work together on business ventures. 


Agriculture & Food – Sustain BC Food Production 
• Buy local food when organizing your meetings and events. 


• Local governments and the Agricultural Land Commission can continue  
to protect prime agricultural land from subdivision and development:  
www.alc.gov.bc.ca.


• Farm operators can implement Environmental Farm Plans and manage 
their land in a way that supports ecosystem health. The BC Agriculture 
Council can help you learn more about this initiative: www.bcac.bc.ca.


Air Quality – Breathe Easier 
• Governments can track air pollution trends by maintaining and expanding 
air quality monitoring and reporting initiatives such as the National Air 
Pollution Surveillance Network, the National Pollutant Release Inventory  
and the Air Quality Health Index: www.airhealthbc.ca. 


• Governments and businesses can support innovation and development  
of clean technology to minimize air pollution.


• All communities can develop Airshed Management Plans to  
improve air pollution. 


Biodiversity, Fish & Fisheries – Be a Steward 
• Farm operators and ranchers can manage their land in a way that supports 
and enhances biodiversity. A guide on planning for biodiversity, produced by 
the BC Agriculture Council, is available at www.bcac.bc.ca. 


• Public and private organizations can partner with groups that focus  
on enhancing biodiversity and wildlife habitat on private and public land,  
such as the Nature Conservancy of Canada (www.natureconservancy.ca), 
the Land Conservancy of Canada (www.conservancy.bc.ca) and Ducks 
Unlimited (www.ducks.ca).


• Private businesses, such as nature tourism operators, can ensure they 
implement best practices to minimize their impact on biodiversity, habitat  
and wildlife. Visit the BC Wilderness Tourism Association to learn more: 
www.wilderness-tourism.bc.ca. 


foR PRIvaTe anD PublIC oRganIzaTIons


Business & Sustainability – Buy Smart 
• Buy supplies and materials that are extracted/harvested, manufactured  
and capable of being disposed of in an environmentally sustainable way.  
See the Sustainability Purchasing Network: www.buysmartbc.com.


• Provide work-life balance opportunities for employees, including flex-time 
and job-sharing.


• Implement David Suzuki’s Nature Challenge at Work: download a free 
guide from www.davidsuzuki.org.


Climate Change & Energy  
– Be Power Smart & Climate Neutral. Plus, Green Your Fleet  
• Reduce energy consumption by using more efficient fleet management 
practices and technologies. See www.greenfleetsbc.com. Participate in 
the E3 Fleet Rating System: www.e3fleet.com. 


• Use alternative fuels that reduce greenhouse gas (GHG) emissions and 
other air pollutants, or consider other green technologies for fleet vehicles.


• Join Idle Free BC and reduce unnecessary engine idling in your community 
or vehicle fleet. You could save up to 10% on fuel costs: www.idlefreebc.ca. 


• Save money and energy by reducing your electricity consumption.  
Take advantage of BC Hydro’s Power Smart program for businesses:  
www.bchydro.com. 


• Communities can undertake climate change vulnerability assessments  
and develop adaptation strategies.


• Employers and governments can provide incentives, facilities and 
infrastructure to encourage people to walk, cycle, carpool, or take  
public transit instead of driving alone to work. Employees can also be 
encouraged to participate in sustainable transportation events such as  
Bike to Work Week (www.biketowork.ca) or the Commuter Challenge  
(www.commuterchallenge.ca). 


• Visit www.bcclimateexchange.ca for other ideas on improving energy 
efficiency and reducing GHG emissions.


Community Engagement – Volunteer or Donate 
• Offer your employees opportunities to volunteer for a worthy cause and 
help others in the community. Connect with your local volunteer centre 
through Volunteer BC: www.volunteerbc.ca. 


• Make corporate donations or match employee donations to community 
development projects and help those less fortunate.


• Support your employees’ participation in community fundraising and 
awareness events such as the Terry Fox Run (www.terryfoxrun.org) or the 
Weekend to End Breast Cancer (www.endcancer.ca).


Consumption & Waste – Use Resources Wisely 
• Reduce, reuse and recycle wherever possible. See Recycling Council of BC 
(www.rcbc.bc.ca) and BC Industrial Materials Exchange (www.bcimex.ca).


• Properly dispose of special wastes. See Product Care (www.productcare.org) 
to learn about accepted products, disposal depots and other information.
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• Conduct a waste assessment in your 
organization to reduce waste and save money. 
Waste assessments help determine the weight, 
volume and types of waste materials being 
generated and identify options for reducing, 
reusing, or recycling.


• Communities can participate in Waste 
Reduction Week (third week of October):  
www.wrwcanada.com.


• Businesses and industries can ensure 
production processes use resources efficiently  
(for example, water, wood, paper and energy).


Economy, Income & Employment  
– Support People and Communities 
• Help develop partnerships between 
communities, governments and businesses  
to diversify local and regional economies.


• Support initiatives such as job sharing, 
cooperative enterprises, peer lending groups  
and entrepreneurship training.


• Governments and community organizations  
can implement policies and programs for  
reducing poverty and providing affordable 
housing, childcare and other social services  
to people on reduced incomes.


• Educate yourself and your organization about 
poverty issues in your community by connecting 
with social planning committees and local 
agencies that work with those in need. 


• Explore opportunities for and the feasibility of 
paying employees a living wage and providing 
benefits to help them meet their costs of living.  
A number of organizations, such as the 
Canadian Centre for Policy Alternatives, 
have calculated a living wage for some 
communities: www.policyalternatives.ca.


• Governments can ensure that their policies  
and taxes do not disproportionately burden 
low-income households. 


Education – Hands Up for Lifelong 
Learning 
• The BC Network for Sustainability Education 
is a multi-sectoral, collaborative network where 
participants can engage in sustainability  
education and share an online meeting space: 
www.walkingthetalk.bc.ca.


• Help employees pursue lifelong learning 
by giving them time and opportunities for 
professional development.


• Offer training opportunities such as internships 
for youth, recent graduates, new immigrants, 
persons with disabilities and unemployed 
people in the community to help them develop 
necessary work experience and build capacity  
to participate in the workforce.


Forests & Forestry  
– Support Sustainable Forestry 
• Forest companies can incorporate local  
interests and issues into their forest planning  
and management by working with community 
advisory committees. 


• Governments, research institutions,  
forest companies and community groups  
can continue to manage the mountain pine 
beetle epidemic and its impacts on the 
environment and local communities. 


• Forest companies and certification bodies 
can continue to implement rigorous monitoring, 
evaluation and reporting procedures for forest 
planning and management. 


Health – Paths to Better Living 
• Communities can join the BC Healthy Communities 
initiative: www.bchealthycommunities.ca.


• Schools can join Action Schools! BC to help 
children make good choices about physical activity 
and healthy eating: www.actionschoolsbc.ca. 


Housing – Raising the Roof 
• Local governments can develop land use plans 
and development policies to create a diverse mix 
of housing options, and can provide developers 
with incentives for incorporating affordable 
housing units into new developments. 


• Federal and provincial governments can help 
communities develop affordable housing options. 


• Developers can build green housing designs 
(www.builtgreencanada.ca). 


Population – Plan Smart 
• The new Smart Planning for Communities 
program (www.fraserbasin.bc.ca/programs/smart 
_planning.html) is helping local and First Nations 
governments strengthen the social, economic 
and environmental fabric of their communities by 
incorporating sustainability principles and practices 
into their planning processes.


• Communities and developers can learn how to 
implement smart growth principles and practices 
from Smart Growth BC: www.smartgrowth.bc.ca. 
The Smart Growth on the Ground initiative helps 
communities prepare sustainable neighbourhood 
plans, including land use, transportation, urban 
design and building design plans.


Water Quality & Quantity  
– Live Water Smart 
• Governments can promote conservation 
programs for residential, commercial, industrial 
and agricultural water use with educational 


materials, incentives and rebates for water-saving 
devices, and water meters. 


• Visit Water Bucket BC (www.waterbucket.ca) to 
learn about sustainable ways to use and manage 
water resources.


• Farmers can learn about efficient irrigation 
practices from the Irrigation Industry Association 
of British Columbia: www.irrigationbc.com.  
An irrigation schedule calculator is available  
to help farmers optimize their water use based  
on local and seasonal conditions. Also visit  
www.farmwest.com to tap into helpful data from  
a network of climate stations across BC.


• Local governments can develop Liquid Waste 
Management Plans to protect water quality.


• Businesses and public organizations can 
implement water conservation practices  
and technologies.
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Steps for Sustainability


Aboriginal & Non-Aboriginal Relations  
– Build New Relations 
• Learn more about and engage with Aboriginal and 
non-Aboriginal people in or near your community.


• Attend local events, such as National Aboriginal 
Day and community celebrations. 


• Deepen cultural understanding by learning 
another language. Try online resources designed 
to strengthen First Nations language skills, such 
as www.firstvoices.ca, which offers vocabulary-
building games for the young and young in spirit.


Agriculture & Food  
– Sustain BC Food Production 
• Buy local. Get to know your local farmers and 
support them by purchasing their products through 
farmers’ markets, farm gate sales and community-
shared agriculture. See www.bcfarmersmarket.org 
and www.getlocalbc.org to learn more about  
locally produced food. 


• Do you live in an area with a year-round variety 
of local foods? Give the 100-mile diet a try. 


• Grow your own vegetables in an urban garden 
or join a local farming co-op: www.cityfarmer.org. 
Visit Farm Folk, City Folk for more information on 
farm co-ops in your area: www.ffcf.bc.ca.


• Learn about invasive plants and avoid planting 
aggressive or known invasive species. Grow 
appropriate non-invasive alternatives, such as 
species native to your area, and dispose of 
garden waste appropriately at your local landfill 
or compost if composting will not promote the 
spread of invasive species. Visit the Invasive Plant 
Council of BC at www.invasiveplantcouncilbc.ca.


Air Quality – Breathe Easier 
• Check out the Air Quality Health Index  
(www.airhealthbc.ca) to learn about air quality 
in your community and the risks posed by air 
pollutants. The index is updated several times 
daily and can assist anyone, especially people 
sensitive to air pollution, in making decisions 
on whether to limit exposure or activity during 
periods when the health risk is higher. 


• Use clean energy sources and improve home 
energy efficiency, especially when it comes to 
home heating. Use high-efficiency furnaces and 
certified wood stoves.


• Learn about indoor air pollutants and how  
to minimize their impact. Visit Health Canada  
at www.hc-sc.gc.ca, Environment Canada at 
www.ec.gc.ca and the BC Lung Association  
at www.bc.lung.ca. 


Biodiversity, Fish & Fisheries  
– Be a Steward 
• Support local stewardship groups that help 
fish, wildlife and habitat. Visit the BC Stewardship 
Centre at www.stewardshipcentre.bc.ca, the 
Pacific Streamkeepers Federation at www.pskf.ca,  
the BC Wildlife Federation at www.bcwf.bc.ca, 
or other local stewardship groups to learn more 
about volunteer opportunities. 


• Landowners and managers can help protect 
streamside and shoreline areas. Visit Think 
Salmon (www.thinksalmon.com) to learn what you 
can do to safeguard these sensitive ecosystems.


• Support sustainability in the fishing sector 
by making informed choices about seafood 
purchases. See Canada’s Seafood Guide at  
www.seachoice.org or Ocean Wise at  
www.vanaqua.org/oceanwise. 


• Report illegal fishing, wildlife poaching and 
polluting to the 24-hour hotline 1-877-952-RAPP 
(7277) or www.env.gov.bc.ca/cos/rapp/form.htm.


Business & Sustainability  
– Buy Locally and Buy Smart 
• Support local businesses, buy locally produced 
goods and services, and support businesses that 
use sustainable practices.


• Visit the Better Business Bureau  
(http://mainlandbc.bbb.org), the BC Chamber  
of Commerce (www.bcchamber.org) or your local 
Chamber of Commerce for more information 
about BC businesses.


Climate Change & Energy  
– Be Power Smart and Climate Neutral 
• Save money and energy by reducing your electricity 
consumption; take advantage of BC Hydro’s energy 
saving tips, product information, and home upgrade 
incentives and rebates: www.bchydro.com. 


• Take advantage of provincial and federal 
EcoEnergy Retrofit rebates, incentives and PST 
exemptions by improving your home’s energy 
efficiency. An energy-efficient home will help  


you save money, increase comfort, and reduce 
your environmental footprint.


• Improve fuel efficiency and reduce air pollution 
by reducing engine idling. See www.idlefreebc.ca.


• Walk, cycle, carpool or take public transit 
instead of driving alone, especially to work and  
on short trips around your neighbourhood.


• Visit www.bcclimateexchange.ca for other  
ideas on improving energy efficiency and 
reducing GHG emissions. 


Community Engagement  
– Volunteer or Donate 
• Volunteer your time to a worthy cause and  
help others in your community. See Volunteer  
BC (www.volunteerbc.ca) for information about 
local volunteer centres.


• Donate money, food, clothes or household  
items to help those in need.


• Lend a helping hand to your neighbours.


  foR InDIvIDuals
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Consumption & Waste – Reduce, Reuse and Recycle 
• Take advantage of rebates, incentives and tax exemptions that make  
it easier and more affordable to make green choices. See LiveSmart BC:  
www.livesmartbc.ca.


• Buy products that use minimal packaging.


• Compost your yard waste and food scraps.


• Find out where you can safely recycle electronics and safely dispose  
of hazardous goods. 


• Check with the Recycling Council of BC (www.rcbc.bc.ca) and your 
Regional District or the Return-It program (Encorp Pacific Canada –  
www.encorp.ca/cfm/index.cfm) for local opportunities to manage your waste.


Economy, Income & Employment  
– Support People and Communities 
• Educate yourself about poverty issues in your community by connecting 
with local social planning committees and agencies that work with people 
who are on low incomes. 


Education – Hands Up for Lifelong Learning 
• Take advantage of the array of classes, programs and skills workshops 
offered by school districts, community centres and public libraries.


• Participate in non-formal community learning events, such as the  
ongoing Imagine BC: Dialogues on the Future of British Columbia  
(www.sfu.ca/dialog//imaginebc) or the annual 30 Days of Sustainability  
event: www.30daysofsustainability.com.


• Join your local public library for access to thousands of books, journals, 
magazines and audio recordings on a wide range of sustainability issues. 
See www.bclibrary.ca/home.


Forests & Forestry – Support Sustainable Forestry 
• Support BC forest workers and companies by buying local forest  
products. See BuyBCwild at http://buybcwild.com.


• Buy certified wood and paper products. See the Canadian Sustainable 
Forestry Certification Coalition: www.certificationcanada.org.


• Participate in community advisory committees to help forest companies 
incorporate local interests and issues into their forest planning and management. 


Health – Paths to Better Living 
• Take the healthy living pledge and enhance your health by getting at least 
30 minutes of physical activity per day—walk the dog, ride your bike or go 
snowshoeing with friends or family. See www.actnowbc.ca. 


• Learn more about healthy eating habits. In BC, 30% of cancer and  
diabetes cases and 20% of cardiovascular diseases are due to poor nutrition, 
and $800 million per year is spent on illnesses related to poor nutrition.


Housing – Raising the Roof  
• Buy homes that are Built Green.TM Visit www.builtgreencanada.ca. 


• Participate in Homelessness Awareness Week activities and events, and help 
community leaders and decision-makers appropriately address homelessness. 


Population – Neighbours Helping Neighbours 
• Help make your community a safer and friendlier place by getting to  
know your neighbours and learning about the ethnic and cultural diversity  
in your neighbourhood.


Water Quality & Quantity – Live Water Smart 
• Reduce household water consumption by installing water-saving 
appliances and fixtures, such as low-flow shower heads and toilets.


• Do not pollute water by disposing of garbage, motor oil, paint,  
or pesticides in storm drains or near water bodies. 


•  Maintain septic systems at least once every three years.


• Minimize the use of chemical pesticides and fertilizers on lawns and gardens.


• Visit www.livingwatersmart.ca for other ideas on preserving and protecting water. 
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Maps of the Fraser River Basin 
Map 1 presents an Overview of the Fraser River Basin. The Fraser River is central to 
this map; other tributary rivers and lakes are also included. The map profiles major 
communities, Indian Reserves, regional districts, major transportation corridors and 
the five regions of the Fraser Basin Council: Upper Fraser, Cariboo-Chilcotin, 
Thompson, Fraser Valley and Greater Vancouver-Sea to Sky.


On the reverse side, Map 2 presents Land Use in the Fraser River Basin. The Fraser 
River is profiled on the map, along with the names and boundaries of each major 
tributary watershed. The map illustrates land uses such as the Agricultural Land 
Reserve, Protected Areas, forest harvesting and grasslands. Regional urban centres 
and major highways are also profiled on this map. 
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 Conseil pour la conservation des ressources halieutiques du pacifique 


29 September 2006 
 
The Hon. Loyola Hearn    The Hon. Barry Penner 
Minister of Fisheries and Oceans   Minister of Environment 
Government of Canada    Province of British Columbia 
Parliament Buildings    Legislative Building 
Ottawa      Victoria 
 
 
Dear Ministers, 


We hereby submit to you our advisory on Implementing the Habitat and Ecosystem Components of DFO’s 
Wild Salmon Policy (WSP).  


Over the past two years, the Pacific Fisheries Conservation Council has encouraged the Department of 
Fisheries and Oceans to finalize the Wild Salmon Policy, an initiative which promises to improve the 
management of wild salmon stocks and establish a firm scientific and practical basis for their use and 
conservation.  


Last year the Council published an in-depth review of potential indicators for assessing the status of salmon 
stocks and their habitat. We also convened a workshop with experts to develop recommended categories and 
indicators, and held further and broader public meetings on the subject. A parallel study, providing further 
background to this advisory, addressed the issue of ecosystem values associated with wild salmon.  


Gathering information on habitat and ecosystem parameters is of course essential. However, we emphasize 
that the challenge for the Minister in developing an appropriate habitat and ecosystem monitoring strategy 
for the WSP is not in identifying the potential long suite of indicators. Rather, the challenge is in developing 
a cost-effective, user-accessible, up-to-date monitoring program that focuses on the most relevant and 
important indicators while ensuring that the monitoring program is integrally linked to management actions 
to achieve the habitat objectives of the WSP. 


The Council's recommendations for the development of a framework for characterizing salmon habitat status 
are particularly topical given the stated positions of some groups suggesting that the Fisheries Act as it now 
stands is an impediment to economic development. The Council is of the view that more, not less, protection 
of wild salmon habitat is required, based on a smooth collaboration of federal and provincial agencies. We 
suggest that habitat protection may be improved through the adoption of a system based on quantitative 
indicators and reference levels for management action. Our advisory outlines how to establish such a 
program.  


We hope that our advisory will help lead the way to a new and more effective system of habitat protection 
within the general framework of the Wild Salmon Policy.  


 


    


Paul LeBlond    Mark Angelo 
Chair     Vice Chair 
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Pacific Fisheries Resource Conservation Council 
 Conseil pour la conservation des ressources halieutiques du pacifique 


29 septembre 2006 
 
L’honorable Loyola Hearn   L’honorable Barry Penner 
Ministre des Pêches et des Océans  Ministre de l’Environnement 
Gouvernement du Canada   Province de la Colombie-Britannique 
Édifices du Parlement    Édifice de l'Assemblée législative 
Ottawa      Victoria 
 
 
Chers ministres, 


Par la présente, nous avons le plaisir de vous présenter notre avis concernant la mise en œuvre des 
composantes de la Politique concernant le saumon sauvage (PSS) axées sur l’habitat et les écosystèmes.  


Au cours des deux dernières années, le Conseil pour la conservation des ressources halieutiques du Pacifique 
a encouragé le ministère des Pêches et des Océans à finaliser la Politique concernant le saumon sauvage, une 
initiative visant à améliorer la gestion des stocks de saumons sauvages et à établir une base scientifique et 
pratique solide pour leur exploitation et leur conservation.  


L’année dernière, le Conseil a publié un examen approfondi des indicateurs potentiels qui permettraient 
d’évaluer le statut des stocks de saumons et de leurs habitats. Nous avons également organisé un atelier 
rassemblant des experts pour définir des catégories et des indicateurs et nous avons organisé des réunions 
publiques plus générales sur le sujet. Une étude parallèle, mettant en lumière le contexte de cet enjeu, a 
permis d’aborder la question des valeurs écosystémiques associées au saumon.  


Il est bien sûr essentiel de recueillir des informations sur les paramètres concernant l’habitat et les 
écosystèmes. Nous tenons cependant à faire remarquer que le défi du ministre dans le cadre de l’élaboration 
d’une stratégie appropriée pour la surveillance des habitats et des écosystèmes ne consiste pas à inventorier 
une longue série d’indicateurs potentiels. Le défi se situe plutôt au niveau de l’élaboration d’un programme 
de surveillance économique, convivial et à jour, qui sera axé sur les indicateurs les plus pertinents et les plus 
importants. Le défi du ministre consistera également à faire en sorte que ce programme de surveillance soit 
lié de manière intégrée à des mesures de gestion visant à réaliser les objectifs de la PSS en matière d’habitat.  


Les recommandations du Conseil, pour ce qui est de l’élaboration d’un cadre de travail pour la 
caractérisation du statut des habitats des saumons, sont particulièrement pertinentes compte tenu de la 
position déclarée de certains groupes qui soutiennent que la Loi sur les pêches, dans son état actuel, est un 
obstacle au développement économique. Le Conseil est d’avis qu’il est nécessaire d’accorder une protection 
accrue, et non pas moindre, aux habitats des saumons sauvages en s’appuyant sur une collaboration 
harmonieuse entre les organismes fédéraux et provinciaux. Nous suggérons d’améliorer la protection des 
habitats en adoptant un système basé sur des indicateurs quantitatifs et des niveaux de référence pour fonder 
les décisions de gestion. Notre avis décrit de manière générale comme mettre en place un tel programme. 


Nous espérons que notre avis contribuera à la mise en place d’un nouveau système plus efficace pour la 
protection des habitats du saumon dans le cadre de travail général de la Politique concernant le saumon 
sauvage.  


 


    


Paul LeBlond    Mark Angelo 
Président    Vice-président 
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1. Introduction 


1. INTRODUCTION 
This advisory is intended to assist the Department of Fisheries and Oceans and their implementation 
partners in executing the habitat and ecosystem components of the Wild Salmon Policy. The 
challenge for the Minister in developing an appropriate habitat and ecosystem monitoring 
strategy for the Wild Salmon Policy is not in identifying the potential long suite of indicators. 
Rather, the challenge is in developing a cost-effective, user-accessible, up-to-date monitoring 
program that focuses on the most relevant and important indicators while ensuring that the 
monitoring program is integrally linked to management actions to achieve the habitat objectives 
of the WSP. 


This advisory is consistent with the strategies of the WSP while providing clarity on how to identify 
benchmarks necessary to implement Strategies 2 and 3. This advisory provides critical additional 
advice on the need to link monitoring to management actions so that habitat and ecosystem integrity 
can be maintained. Specifically, this advisory: 


1. Describes a logical and unique eight step framework for implementation of the habitat and 
ecosystem management components outlined in the WSP; 


2. Provides clarity on the rationale and how each WSP step could be implemented; 


3. Recommends broad spatial mapping of salmon distributions and of high value habitat for CU’s. 
Emphasis is on a cost-effective program that is updated at intervals; 


4. Describes the prioritization of CUs and watersheds using broad-scale indicators of threats;  


5. Recommends detailed monitoring of habitat with high values;  


6. Recommends the development of up-front key indicators and standards for identifying threats to 
habitat along with associated data requirements; 


7. Recommends the inclusion of ecosystem components at the outset; 


8. Recommends management actions be undertaken to reduce if not eliminate habitat threats 
identified. More effort should be expended where values and risks are high but all habitat needs 
protection and management; and  


9. Identifies opportunities for partnering with other governments, First Nations and local stewardship 
groups. 


In February of 2005, the Pacific Fisheries Resource Conservation Council (PFRCC) provided 
comments on the draft WSP. With respect to salmon habitat and the salmon ecosystem, the Council 
recommended strengthening Strategies 2 and 3 of the draft by including a number of schemes 
(approaches) to address salmon habitat and salmon ecosystems (PFRCC 2005), including approaches 
to designation of habitat and ecosystem status, monitoring of habitat and ecosystem status, inclusion of 
management actions, reporting of information, and establishing meaningful partnerships. The final 
WSP remains quite vague in these areas, particularly with respect to salmon ecosystems. 


Supporting this advisory was unpublished advice from LGL Limited Environmental Research 
Associates, specifically Robert Bocking and Marc Gaboury. LGL reviewed the WSP and provided 
information to Council on an applicable management system that would maintain habitat and 
ecosystem integrity. 


Packman & Associates and Winsby Environmental Services provided an in-depth review of potential 
indicators to measure the habitat status of wild Pacific Salmon for Council (Packman and Winsby 
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2006). They reviewed other work, primarily for Washington and Oregon, identifying potential 
indicators, and convened a workshop with experts to develop recommended categories and indicators. 
In 1999, 2WE Associates completed a similar review for Fisheries and Oceans Canada to develop a 
catalogue of indicators of marine health in the Strait of Georgia (2WE 1999a, 2WE 1999b). The 
indicators referred to in this advisory are a subset of those listed by Packman and Winsby (2006) and 
2WE (1999b).  


The Council has also prepared a report on managing Pacific salmon for ecosystem values (Nelitz et al. 
2006). In this report a suite of potential ecosystem indicators was identified to address two main issues 
or questions: 1) How salmon influence the ecosystem, and 2) How the ecosystem influences salmon.  


Wild Salmon Policy Objectives 
The Wild Salmon Policy (WSP) has three overarching objectives (WSP p.9) with Objective 2 being 
the primary focus of this advisory: 


1. Safeguard the genetic diversity of wild Pacific salmon; 


2. Maintain habitat and ecosystem integrity; and 


3. Manage fisheries for sustainable benefits. 


The WSP is a higher-level policy with respect to management of Pacific Salmon. It is not a regulatory 
document and the achievement of the stated objectives requires further development of clear 
management objectives and appropriate management actions, as well as potentially new jurisdictional 
arrangements. The policy does not specify what these management objectives or approaches might be. 
Rather, much of the document is focused around defining benchmarks or thresholds for abundance and 
establishing indicators of change through a series of action steps.  


WSP Strategies 4 and 5 speak to integrated strategic planning and annual program delivery but the 
linkages between Assessment and Monitoring (Strategies 1, 2 and 3) and planning and delivery are not 
well described in the policy. 


The policy as written has a significant focus on assessing status of wild salmon (abundance, habitat 
and ecosystems) through time. However, as has been stated by many parties that reviewed the WSP, to 
be successful at meeting its objectives, the policy must clearly embrace improved habitat protection 
and management. To do so will require a concerted effort to work cooperatively with other 
government agencies, First Nations, industry, and local stewards of salmon.  


The Wild Salmon Policy addresses habitat protection and restoration because habitat is essential to 
wild salmonid production. However, habitat protection and restoration crosses public and 
governmental lines and requires coordination at the fundamental level of habitat needs for salmonids. 
To be successful habitat protection and restoration must occur through a combination of locally-based 
watershed planning and strategic policy objectives that have the flexibility to implement management 
actions in light of local conditions. 


The lack of clear implementation schemes, guidelines, measurable objectives, and other planning tools 
was troubling to some reviewers of the WSP including the Council (PFRCC 2005). This advisory 
addresses this concern by describing an eight step adaptive framework for assessing threats to habitat, 
monitoring the status of salmon habitat, invoking management actions to deal with threats to salmon 
habitat, and monitoring the effectiveness of those actions. The process emphasizes the need to priorize 
monitoring and management action effort based on habitat value and risk. High value habitat needs 
focused attention but all habitat impacts need to be addressed if salmon are to thrive. We support the 
intent of DFO to streamline protection of less valuable habitat but stress the need to ensure guidelines 
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and standards established to do this are sound and effective. We also stress that in recommending this 
priorized approach to habitat management that the PFRCC is not recommending budget cuts – the 
Council considers the habitat program to be underfunded and such an approach will simply be a step 
in the right direction towards more efficient use of resources. The Council in its comments to the 
Minister on the WSP noted the need for more resources to implement the policy and the Council 
continues to take that view. The eight steps are, for the most part, consistent with strategy steps 
described in the WSP. 


Protection and restoration of wild salmonid habitat is fundamental to meeting the overall Wild Salmon 
Policy goal. This will require identification and provision for the habitat needs of wild salmonids, 
identification of threats to habitat, and implementation of management goals and actions that will 
maintain or increase the quality and quantity of habitat necessary to sustain and restore salmonid 
populations. Habitat goals, performance measures, and actions should apply to all salmonid habitats, 
regardless of land use and regardless of ownership. 


Protection of wild salmonid habitat will require a high degree of specificity and guidance about “what 
fish need”. Implementation of Strategy 2 must include defining narrative and numeric performance 
measures that reflect the best available science to evaluate biological and physical processes for 
salmonids. The performance measures will be used to direct adaptive management actions, ensure 
compliance and accountability including enforcement when needed, and measure adequacy of 
implementation. Accordingly, achievement of WSP objective #2 will require top-down strategic 
planning and bottom up delivery of management actions. 


During the public consultations following release of the first draft of the WSP, the need to incorporate 
ecosystem values was clearly conveyed to DFO. This directive is not adequately dealt with in the final 
policy and this should be dealt with early during implementation. The WSP states that it is DFO’s 
intent to progressively consider ecosystem ‘values’ in salmon management, but acknowledges a 
limited ability to do so at the present time. The Council considers salmon habitat as a primary 
component of the salmon ecosystem and that many of the indicators specific to salmon habitat status 
will also address salmon ecosystems so that development of these indicators should take this into 
account. In particular, the monitoring of physical and chemical components of salmon habitat such as 
ocean temperature, freshwater water quality, and riparian condition also serve to monitor salmon 
ecosystems. Additional indicators will ultimately be required to fulfill the commitments of WSP 
Strategy 3 and these should primarily focus on the monitoring of additional non-salmon biological 
components of salmon ecosystems or ecosystem pathways. 


To develop a rational monitoring program that fully addresses WSP objective #2, there must be clear 
articulation of the specific objectives for maintaining the integrity of salmon ecosystems and for 
management goals and this must precede the identification of additional indicators specific to 
ecosystem status. This advisory provides some initial direction in this regard.  


Management Goals 
WSP Strategy 4 describes how the WSP will be implemented in a strategic manner. It identifies the 
need to establish management actions to protect or restore Pacific salmon, their habitats and 
ecosystems in order to achieve biological targets for each CU. Proponents of salmon conservation 
view this as the ultimate step of the Wild Salmon Policy and this step will require significant 
commitment from government and local interests. Success of the policy lies not with the establishment 
of monitoring programs and indicators, but with specific actions to arrest the decline of wild Pacific 
salmon in British Columbia and the Yukon. 
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Successful achievement of WSP Objective 2 will require maintenance of the basic components of fish 
habitat. Watershed hydrological processes need to be maintained so that physical processes affecting 
the quality and quantity of fish habitat continue to function. Water extraction and use is an increasing 
threat and water use needs to occur within the context of providing adequate stream flows for salmon. 
Water itself and stream sediments are essential for the maintenance of healthy and productive wild 
salmonid populations and water quality needs to be managed with salmon in mind. Stream, wetland 
and riparian habitat, lake and reservoir habitat and estuarine and marine habitat are also key 
components of fish habitat. Free and unobstructed fish access among habitat types is also essential for 
most wild salmonids at all life stages. Clear articulation of these goals with specific targets and 
timeframes for achievement are required. These five goals are based upon work within Washington 
State (WFWC 1997) and more detail is provided in Appendix B.  


Strategic Planning and Prioritization 
WSP Strategy 4 states that the WSP will be implemented in a strategic manner with established 
timeframes and priorities. This will be a critical step to ensure that the highest valued and most at risk 
salmon habitats are maintained and management actions to ensure this are put in place as soon as 
possible. In WSP Strategy 5, the DFO commits to a proactive habitat management strategy to protect, 
maintain and restore habitats that are essential to achieving the overall goals of the WSP. The Council 
contends that all salmon habitats are important but supports priorized attention to the most valuable 
habitat with streamlined and effective attention to other habitats. Coarse filters should be applied to 
develop priorities for assessment and monitoring of salmonid habitats within the Pacific Region. 


Data Requirements and Data Management 
The amount of data that could be used to monitor and assess salmon habitat for each CU can be 
extensive. It will be critical to focus on data that support the eight steps of the implementation 
framework and ensure that these are matched to the five specific management goals summarized 
above and described fully in Appendix B. Much data already exists on salmon habitat in British 
Columbia, but in many cases is outdated or not readily accessible. Extensive habitat assessments and 
inventories were conducted between 1995 and 2002 under the auspices of Forest Renewal BC. Less 
detailed information exists for salmon habitat in the Yukon. 


The spatial/temporal framework for collecting these data is also an important consideration. Both 
broad-scale (landscape level) and fine scale (reach or site level) indicators will be required as per the 
implementation framework. Broad-scale data are useful for prioritizing CUs based on landscape level 
threats while fine scale data will be required to define management actions to correct disturbances to 
high-value salmon habitat.  


Data management and user access to data must be supported and it will be important to coordinate 
with existing Canada, BC and Yukon agencies and utilize work that has already been completed (e.g., 
BC Integrated Land Management Branch, BC Fisheries Data Inventory, Environment Canada). 


Partnerships 
For DFO to successfully achieve the habitat objectives of the WSP will require extensive partnering 
with other agencies (BC and Yukon Governments), Environment Canada, Natural Resource Canada, 
First Nations, Municipal governments, industry and stewardship groups. Implementation of the habitat 
components of the policy should incorporate a high level of public involvement and collaboration with 
those that have a high interest or stake in the outcome of actions guided by the policy. Substantial 
involvement at the local level will be necessary and DFO should place a high priority on public 
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involvement to collaboratively communicate, educate, analyze, plan, implement, and evaluate the 
habitat component of the WSP. 


In BC the province is the main holder of broad-based data sets and we recommend establishment of 
effective and formal partnerships to ensure data are accessible. Otherwise access to critical 
information could vary year-by-year depending upon informal co-operation that may or may not be 
present. We encourage the Ministers to utilize the Pacific Council of Fisheries and Aquaculture 
Ministers to establish a formal data sharing partnership so that the monitoring components of the WSP 
can be effectively and cost-effectively assured.  


At the broad-scale planning level (Ecoprovince, Ecoregions, and CU), governments of the province of 
BC and the Yukon will need to play an important role as they are the holder of much of the landscape 
level information necessary for the identification of threats to salmon habitat and have existing 
programs that could contribute to the process. The PFRCC stresses that the only way for the WSP to 
be successful is through access or utilization of other agencies data bases. Further, through its 
regulation of industry and other resources that could threaten fish habitat the province has the 
opportunity to avoid damage in their licensing process.  


Non-profit organizations such as the Pacific Salmon Foundation, Fraser Basin Council, Nature 
Conservancy of Canada and EcoTrust have the capacity to engage at a provincial and territorial level 
to support broad-scale planning. Finally, First Nations, stewardship groups, and round tables are well 
poised to play a major role in implementation at the watershed level. Municipal governments should 
also be approached and encouraged to play an active role in implementation. Where needed, DFO 
should assist in the development of new regional, multi-party, salmonid management planning groups 
to assist in defining management strategies. 


Implementation Framework 
The Council recommends an eight step framework for implementing the habitat component of the 
Wild Salmon Policy (Figure 1). This new framework that the Council has devised adheres most 
closely to the Pressure-State-Impact-Response (PSIR) framework described in Whitman and Hagan 
(2003) and adopted in Oregon Plan for monitoring salmon and watersheds (Dent et al. 2005). This 
model explicitly acknowledges that to be effective, indicators must be quantifiable, relevant, 
responsive, understandable, reliable and accessible. The proposed hierarchical framework also links 
indicators directly to values and management goals.  


The framework begins with the comprehensive identification and mapping of the habitat range (both 
freshwater and marine) and high-value habitat (habitats limiting productivity) for each CU. 


The framework then employs broad-scale indicators of threat (both natural and anthropogenic) to 
identify priority Ecoregions or CUs that should receive initial management attention. It then employs 
finer-scale indicators of habitat condition to support the identification of management strategies to 
address threats to high-value habitat within those high priority CUs. Lower priority CUs and habitats 
still need protection for salmon to thrive. Cumulative impacts are real and a concern and while less 
valuable habitats may not require the same degree of effort there needs to be effective, even if 
streamlined, management actions to reduce threats. Identification of key ecosystem components 
important to salmon is included as a step in the framework. Monitoring of the effectiveness of 
management actions and the taking of enforcement actions where necessary to assure achievement of 
goals for maintenance of habitat and ecosystem integrity is the final step in the framework. 


Each step of the framework is described in sufficient detail here and in Appendix A to enable the 
Minister’s staff and other delivery partners to further develop the framework over the next few 
months. For each step, we identify the strategy or component of the Wild Salmon Policy that is being 
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addressed and provide a rationale for inclusion in the implementation framework, the goal and the 
general approach. The recommended spatial and temporal frames are discussed as well as limited 
discussion of current and potential data sources. Finally, potential implementation partnerships are 
discussed for each step. 


Figure 1. Flow chart for implementing the habitat and ecosystem components of the Wild 
Salmon Policy. 
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2. CONCLUDING REMARKS 
The Wild Salmon Policy as it stands provides guiding principles for the achievement of the three 
primary goals: 


• Safeguard the genetic diversity of wild Pacific salmon; 


• Maintain habitat and ecosystem integrity; and 


• Manage fisheries for sustainable benefits. 


However, the successful implementation of the policy requires considerably more work on the part of 
those faced with implementing it. The eight step framework is a new cost-effective approach to 
implementing the habitat and ecosystem components of the WSP. The approach stresses that to be 
effective, indicators must be quantifiable, relevant, responsive, understandable, reliable and accessible. 
The proposed hierarchical framework also links indicators directly to values and management goals.  


It is the hope of the Council that DFO staff and other practitioners of salmon habitat management will 
find the framework useful for undertaking immediate and long term tasks associated with 
implementing the habitat components of the Wild Salmon Policy. However, it is emphasized that a 
good monitoring program in itself will not achieve the goals of habitat and ecosystem components of 
the Wild Salmon Policy. It will be important to ensure that monitoring and management actions are 
linked. 


In many places, current approaches are making progress in meeting the habitat performance measures 
and management goals discussed in this advisory. In other places implementation will take much 
longer, requiring time, effort, and resources to answer the difficulties that some salmon CUs currently 
face under neglect. A number of success stories already exist such as the Pacific Salmon Foundation 
recovery plans for the Englishman River, Coldwater River, Nimpkish River, and Salmon River. 
Numerous other small community projects continue to protect and recover salmon habitat. While 
many projects have been successful, much more is needed to achieve the goals of the WSP. The 
recently announced Living Rivers Fund promises more good work in this regard. 
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3. RECOMMENDATIONS 
• The WSP strategies for habitat and ecosystems should be implemented together, recognizing there 


are overlaps between the two strategies and also recognizing that additional indicators will 
ultimately be required to fully address the ecosystem strategy of the WSP. 


• Managing fish habitat the best way possible should be the goal of any program. Elements must 
include monitoring to provide necessary information and making the best management decisions 
based upon that information. Monitoring and management actions must be linked. Simply said you 
need good information for good management. 


• The eight step implementation framework outlined in this advisory has been designed to be a cost-
effective and practical means to meet the objectives of the WSP. A summary of some of the key 
elements follows: 


o Establish a repeatable monitoring program that focuses on the most relevant and 
important indicators. The monitoring program initially needs to be broad scaled. More 
detailed monitoring is only required if high valued habitats are under threat. To assure 
DFO access to critical broad-based data sets the federal Minister of Fisheries and 
Oceans and the provincial Minister of Environment should utilize the Pacific Council 
of Fisheries and Aquaculture Ministers to establish a formal agreement on data access 
and sharing. 


o Ensure that the monitoring program is integrally linked to management actions to 
achieve the habitat objectives of the WSP. Those management actions could include 
watershed planning, referral review and the use of appropriate guidelines and 
regulations (along the lines of DFO’s emerging Environmental Process Modernization 
Plan (EPMP). There also needs to be monitoring for compliance and enforcement 
where necessary. 


o Priorized monitoring and management attention needs to be placed on the most valued 
habitats but all habitats need some degree of management attention to ensure DFO’s 
working principle of No Net Loss of the productive capacity of habitat is met.  


o Quantifiable, relevant and reliable indicators of proper functioning habitat need to be 
established and communicated to ensure consistent habitat management.  


o To assure success of the habitat and ecosystem components of the WSP there will be a 
need for a concerted effort to work cooperatively with other government agencies, 
First Nations, industry, and local stewards of salmon.  


o The Council stresses that in recommending this approach to habitat and ecosystem 
monitoring and management that the PFRCC is not recommending budget cuts – the 
Council considers the habitat program to be underfunded. Components of our 
recommendations such as the priorization of assessment efforts will simply be a step 
in the right direction towards more efficient use of the currently insufficient resources. 
The Council in its comments to the Minister on the WSP noted the need for more 
resources to implement the WSP and the Council continues to take that view noting 
that the commitment to habitat and ecosystem monitoring is a new activity that 
requires adequate resourcing. 
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APPENDIX A. DETAILS OF IMPLEMENTATION FRAMEWORK  


Step 1: Update and map salmon range distribution for all CUs 
WSP Step: Strategy 2, Step 2.1 (WSP p. 20) 


Rationale:  Accurate documentation of marine and freshwater salmon range is an essential first 
step to protection of essential salmon habitat (DiCosimo 1999). The current FISS 
database is over a decade old and is attached to the BC 1:50,000 Watershed Atlas. A 
more accurate representation of available salmon range should be provided at the 
1:20,000 TRIM scale. In addition, salmon range in the marine environment should 
be updated. 


Modeling species distributions is an increasingly important tool that can aid in the 
protection of species habitats and biodiversity and the planning of conservation 
actions. The distribution of salmon CUs can be modeled using broad-based 
geomorphic and topographic criteria that are related to species needs and preferences 
and water connectivity. Barriers or impediments to historical access to these 
spawning or rearing areas should be identified (documentation of barriers is 
incomplete in the present Fish Information Summary System). These broad-based 
criteria could include such variables as stream gradient and stream order as well as 
water quality and quantity. For example, low gradient channels of <4% gradient are 
preferentially selected by Chinook for spawning (Montgomery and Buffington 
1997). The distribution of species within watersheds and CUs can then be mapped 
by modeling using these broad geomorphic and topographic criteria.  


Goal:  Document the natural range in distribution for each species in marine and freshwater 
environments. Habitats above man-made barriers (e.g., dams, culverts) should be 
included and identified as such. Habitats above natural barriers to migration should 
not be included as part of the ‘natural’ range for salmon but are recognized as being 
integrally linked to downstream salmon habitat for inclusion of habitat protection 
and restoration actions. 


Approach:  Model salmon range using gross features (gradient, stream order, barriers, known 
water quality and quantity) and validate with known fish distributions. Include 
watercourses truncated by man-made barriers or other anthropomorphic events. Use 
TRIM and ground truth with local knowledge. Include marine distributions. 


The Fisheries Science Section of the Ecosystems Branch of the BC Ministry of 
Environment has completed a first cut of modeling the range of salmon in BC at a 
third order watershed level using the BC Watershed Atlas (1:50,000 scale). A major 
goal of this work is to predict, from habitat models, the expected occurrences of fish 
species. This product may provide a first cut at salmon distributions but needs 
further validation and ultimately should be presented on a 1:20,000 scale. 


Outputs: Internet accessible GIS map of predicted and known salmon range for each CU at 
1:20,000 scale. Subsequent updates will enable tracking of increasing or decreasing 
distributions.  
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Spatial frame:  This step can be accomplished on a BC/Yukon scale. The entire province of BC has 
TRIM available. For scheduling purposes, the BC Ecoprovinces and Yukon 
Ecozones provide a suitable level of stratification for completing this step.  


Time frame:  Complete in 4 years / Update every 10 years. Analysis of pressures to salmon habitat 
to be completed in Step 3 will in all likelihood reveal that Georgia Depression, 
Southern Interior and Central Interior Ecoprovinces are highest priority. This, 
combined with the focus of the Living Rivers Strategy on these Ecoprovinces, 
suggest that these Ecoprovinces should be completed first. 


Year 1 (Georgia Depression, Southern Interior, Central Interior Ecoprovinces) 
Year 2 (Coast and Mountains Ecoprovince) 
Year 3 (Sub Boreal Interior, Southern Interior Mountains) 
Year 4 (Northern Boreal Mountains, Boreal Cordillera) 


Data sources:  Most of the required data are in readily available GIS forms with MOE or DFO. 
Watershed level habitat data at the 1:50,000 scale are available within the 
Watersheds BC Environmental Statistics database. 


Partnerships: The province of BC has an interest in identifying sensitive watersheds for steelhead 
and other trout species. Integrated Land Management Bureau of BC is the custodian 
of much of the required data.  


Step 2: Identify and map high-value salmon habitat for all CUs 
WSP Step: Strategy 2, Step 2.1 


Rationale:  WSP requires that high-value habitat be identified, maintained and protected and 
degraded habitats be identified for restoration. Pressures on salmon habitat will 
continue and potentially intensify. Identification of these habitats is essential for the 
maintenance of salmon productivity and to achieve WSP goals. High-value salmon 
habitat can be defined as habitat, which if lost, would impair the CUs ability to meet 
production goals (i.e., remain in the red biological status zone for WSP Strategy 1).  


Habitat for the various life stages of salmon is generally associated with four major 
components in freshwater: 1) spawning and incubation; 2) juvenile rearing; 3) 
juvenile migration corridors; and 4) adult migration corridors; plus that of various 
components in estuaries and marine areas. High-value salmon habitat can be defined 
as such because of its rareness, productivity and sensitivity, in sustaining salmon 
populations. High-value habitat that is functioning at less than its potential capability 
or carrying capacity is often considered a limiting factor to salmon productivity. 
High-value spawning and rearing habitats are typically considered the most 
important habitat functions and, therefore, critical to sustaining fish populations. In 
addition, migration corridors that provide access to and connectivity between 
spawning and rearing habitat is often considered high-value and has, for some 
salmon populations (e.g., Fraser River sockeye en route mortalities due to high 
temperatures), been a limiting factor to their recent productivity.  


Therefore, high-value habitats for each species should encompass those portions of 
the watershed that are preferentially selected by that species for spawning and 
rearing, and include migration corridor habitat where obstructions caused by water 
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quality conditions or physical barriers are evident. As such, the delineation and 
description of high-value habitat for each salmon species within watersheds and 
CUs should be based primarily on those physical and biological characteristics (i.e., 
indicators) that are requisites of properly functioning spawning, rearing and 
migration habitats (see Step 4). 


Goal:  Updated catalogue of valued salmon habitat including both freshwater and marine. 


Approach:  High-value habitat characteristics are comprised of habitat elements that can be 
measured at broad geographic and narrower field-based spatial scales. For example, 
preferred spawning habitat for Chinook would occur in mainstem rivers and 
tributaries with channel slopes of less than 4% (Montgomery and Buffington 1997), 
base flow of >50% of average annual daily flow, water velocities of about 0.2–1.15 
m/s, and substrates 2–10.6 cm in diameter with <12% fines (Raleigh et al. 1986). 
Even though these primarily site level habitat variables could be used to evaluate 
spawning habitat condition, to deliver the WSP – Strategy 2 in a cost effective 
manner it will be necessary to identify the distribution of high-value habitats within 
watersheds and CUs on a broad geographic scale initially. 


• The recommended categories of high-value habitat are: 
• Spawning / incubation areas 
• Rearing areas 
• Adult and juvenile migration pathways 
• Estuaries 
• Marine habitats 


Outputs: Internet accessible GIS maps of high-value salmon habitat for each CU at 1:5,000 
scale. Subsequent updates will enable tracking of increasing or decreasing quantity 
of high-value habitat.  


Spatial frame:  This step will be completed at the scale of each CU. Because the CUs vary 
considerably in size, it may be necessary to use scales ranging from 1:5,000 to 
1:20,000. 


Time frame:  Complete in 4 years / Update every 10 years. Analysis of pressures to salmon habitat 
to be completed in Step 3 will in all likelihood reveal that Georgia Depression, 
Southern Interior and Central Interior Ecoprovinces are highest priority. This, 
combined with the focus of the Living Rivers Strategy on these Ecoprovinces, 
suggest that these Ecoprovinces should be completed first. 


Year 1 (Georgia Depression, Southern Interior, Central Interior Ecoprovinces) 
Year 2 (Coast and Mountains Ecoprovince) 
Year 3 (Sub Boreal Interior, Southern Interior Mountains) 
Year 4 (Northern Boreal Mountains, Boreal Cordillera) 


Data sources:  The primary source for information on high-value fish habitat is the Fish 
Information Summary System (FISS) maintained by the province. Additional 
information on important fish habitat was obtained between 1995 and 2000 as part 
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of the Forest Renewal BC program. BC is endeavoring to capture much of the fish 
habitat assessment data in their data branch; however, this has not yet been 
completed. Considerable information still exists in the grey literature, as well as in 
previous DFO reports and studies. Finally, much local information exists on 
important fish habitat and this needs to be integrated over time. 


Partnerships: The province of BC has an interest in identifying sensitive watersheds for steelhead 
and other trout species and has been modeling the range of salmon. Integrated Land 
Management Bureau of BC is the custodian of much of the required data. The 
Nature Conservancy of Canada has been developing an ecological aquatic 
classification system for Canada that may have some relevance. 


Step 3: Establish pressure indicators and identify landscape level 
threats to high-value habitat for all CUs 
WSP Step: Not specified in policy 


Rationale:  Ultimately, the WSP is about protecting habitat and ecosystem integrity. To be 
effective, the WSP requires a strategic approach to prioritizing and addressing 
threats to valued salmon habitat across CUs. This step will facilitate the 
prioritization of assessments and management actions on those CUs most 
threatened. CUs considered to be under a high level of threat would become the first 
priority for more detailed assessment of habitat condition and cause-effect analyses 
while CUs under a moderate level of threat would be considered as a second priority 
(Step 4). We recommend the use of broad-scale landscape level pressure indicators 
to identify CUs most at risk from threats to habitat. Population status indicators 
(Strategy 1) and socio-economic considerations will also play a role in setting 
priorities for action. 


Goal:  Identify which CUs are most seriously threatened to prioritize further assessment 
and management actions as well as track trends in pressures to salmon habitat over 
time. 


Approach:  To assess threats to high-value salmon habitat for each CU will require the 
compilation of spatial data on threats such as forestry, agriculture, urban and 
industrial development, surface water and groundwater extraction, dams and 
diversions, channelization, and climate change. Previous and current assessment 
procedures (e.g., Coastal Watershed Assessment Procedure, Sediment Source 
Assessment, Channel Condition Assessment, Fish Habitat Assessment Procedure, 
etc.) should also be used to identify threats.  


CUs for which pressure indicators are determined as having a potentially high 
impact on high-value salmon habitat would be the highest priority for action, and 
could trigger: 1) further analysis to verify remote level assessments, 2) detailed and 
strategically focused field surveys to verify high-value habitat condition (Step 4) and 
identify ecosystem values at risk (Step 5), and 3) the development of management 
actions to reduce threats to high-value habitats (Step 6).  


The first level of analysis would be at the Ecoprovince (and equivalent for the 
Yukon) level to identify areas of the province or territory where salmon habitat is 
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most threatened. Within each Ecoprovince, the highest priority CUs would be 
identified for habitat status reports (Step 4) and potential management actions (Step 6).


There are ten important pressure indicators that should be addressed in this step 
(Table 1). For each pressure indicator, there are several parameters (data) that need 
to be assembled. Some of these were previously discussed in Packman and Winsby 
(2006). Data metrics include number, area, length, density, or volume of impact.  


Outputs: Current level of impact with ranking of low, medium, or high level of pressure 
(threat) for each indicator across all CUs will be identified and mapped. Low, 
medium and high ratings are: 


Low = low pressure / low impact 
Medium = moderate pressure / moderate impact 
High = high pressure / high impact  


Spatial frame:  This step should be completed for each CU at 1:20,000 scale.  


Time frame:  Complete in 5 years / Update every 15 years. Analysis of pressures to salmon habitat 
to be completed in Step 3 will in all likelihood reveal that Georgia Depression, 
Southern Interior and Central Interior Ecoprovinces are highest priority. This, 
combined with the focus of the Living Rivers Strategy on these Ecoprovinces, 
suggest that these Ecoprovinces should be completed first. 


Year 1(Georgia Depression, Southern Interior, Central Interior Ecoprovinces) 
Year 2 (Coast and Mountains Ecoprovince) 
Year 3 (Sub Boreal Interior, Southern Interior Mountains) 
Year 4 (Northern Boreal Mountains, Boreal Cordillera) 


Data sources: Many of the data required for this step already exist in provincial, territorial and 
federal databases (e.g., BC Integrated Land Management Bureau, Water Survey of 
Canada, BC Energy and Mines, BC Ministry of Forests). Current land cover 
information is obtainable from satellite imagery. There needs to be confirmation that 
these data bases are up-to-date, otherwise updating will be required. 


Partnerships: Many government agencies at the federal, provincial/territory, and municipal level 
have existing programs to track land use and resource uses in their areas of 
jurisdiction. The Nature Conservancy of Canada is in the process of developing a 
decision support tool for sustainable management of freshwater biodiversity. 
Included in this is an analysis of threats to freshwater habitat. NCC proposes to rank 
watersheds by severity and scope of cumulative impacts.  
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Table 1. Suggested pressure indicators and data parameters. 


Pressure Indicator Activities That Create 
Pressure 


Salmon Life Stages 
Most Affected 


Key Parameters (examples) 
(#, area, length, density, volume)


Impervious Surfaces Forestry, ranching 
urbanization, agriculture, roads 


Spawning, rearing • Roads 
• Urbanization 


Riparian / Wetland 
Disturbance 


Forestry, ranching 
urbanization, agriculture, 


roads, flood control, dredging, 
mining, exotic species 


Spawning, rearing, 
migration 


• Land use / land cover 
• Roads 
• Flood control structures 
• Dredge locations 


Sediment Delivery Forestry, ranching 
urbanization, agriculture, 


roads, mining 


Spawning, rearing • Land use / land cover 
• Roads 
• Placer mining locations 


Bank Alteration Forestry, ranching 
urbanization, agriculture, road 


crossings, pipeline, flood 
control, erosion control, bank 


development 


Spawning, rearing • Land use / land cover 
• Road crossings 
• Pipeline crossings 
• Flood control structures 
• Bank construction 


Stream Habitat 
Alteration 


Dredging, gravel removal, 
erosion control, flood control, 


road crossings, pipeline 
crossings, habitat restoration 


Spawning, rearing • Land use / land cover 
• Road crossings 
• Pipeline crossings 
• Major bank protections 
• Habitat restorations 


Water Removal Dams, irrigation, domestic 
water use, groundwater 


pumping 


Spawning, rearing, 
migration 


• Dams 
• Irrigation structures 
• Water intakes 
• Wells 
• Water licenses / use 


Water Degradation Industrial discharge, mining, 
forestry, agriculture, 


urbanization, vessel discharge, 
dredging, oil and gas, food 


waste 


Spawning, rearing, 
migration 


• Land use / land cover 
• Urbanization 
• Mine locations 
• Dredge locations 
• Oil / Gas development 
• Acid Rain 


Barriers / Hazards to 
Migration 


Dams, irrigation ditches, road 
crossings, pipeline crossings, 


gravel extraction 


Spawning, rearing, 
migration 


• Dams 
• Road crossings 
• Pipeline crossings 
• Gravel mining 
• Irrigation structures 
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Pressure Indicator Activities That Create Salmon Life Stages Key Parameters (examples) 
Pressure Most Affected (#, area, length, density, volume)


Estuary Habitat 
Disturbance 


Forestry, bank development, 
dredging, industrial discharge, 


pipeline, flood control, 
agriculture, vessel discharge, 


exotic species 


Spawning, rearing, 
migration 


• Land use / land cover 
• Road crossings 
• Pipeline crossings 
• Major bank development 
• Dredge locations 
• Vessel traffic 


Ocean 
Disturbance/Change 


Global warming, aquaculture, 
vessel discharge, oil and gas, 
industrial discharge, vessel 
discharge, exotic species  


Migration, rearing • Aquaculture tenures 
• Vessel traffic 
• Oil and Gas development 
• Pollution / discharge 
• Contaminant Closures 


 


Step 4: Establish Indicators and standards for proper functioning 
condition and assess status of high-value habitat for CUs 
WSP Step: Strategy 2, Step 2.2 and 2.3 


Rationale: High-value habitat is often synonymous with the category of habitat that is 
considered to be limiting fish production. For salmon populations, spawning or 
rearing habitat is typically considered as an important limiting factor. For example, 
the amount of coho rearing habitat available in streams is generally considered to be 
the limiting factor in their natural production (Meehan and Bjornn 1991). On the 
other hand, the capacity of nursery lakes to rear juvenile sockeye has been 
considered a limiting factor in their productivity (Lister and Finnegan 1997). In 
recent years, there has also been increased recognition that conditions in the marine 
environment limit salmon survival and growth significantly. It is therefore important 
that both freshwater and marine habitats be considered in the assessment of the 
status of high-value habitats. 


The habitat requirements for salmon spawning and rearing are usually described in 
terms of water flows/levels, temperature, substrate, space and food. Even though 
each salmon species has specific tolerances and preferences for these physical and 
biological parameters, there are some basic requirements for spawning and/or 
rearing that are common to all species and these parameters have been used as 
characteristics or measures of impact response to describe how well a watershed is 
functioning. The selection of indicators that characterize these high-value habitats, 
the identification of key parameter(s) that will be sensitive enough to measure 
change in each indicator, and the establishment of benchmarks or standards for each 
parameter are the fundamental steps leading to assessing the status of high-value 
habitats for CUs and watersheds. Alteration in land use / land cover, often measured 
as changes in equivalent clear cut area (ECA) can significantly alter both peak and 
minimum discharges from natural levels, thereby affecting salmon habitat. 
Characteristics (indicators) that define each category of high-value habitats for 
salmon species and the cause-effect linkages to changes in land and water 
use/development provide a means of assessing proper functioning condition of CUs 
and watersheds and monitoring changes in their status over time.  
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Goal: Assess status of high-value salmon habitat for priority CUs by comparing present 
condition to standards. This step establishes the benchmarks for management action.


Approach: Following the identification of landscape level threats to high-value habitat for CUs 
(Step 3), an assessment of the status of high-value habitat is required at successively 
finer geographic scales to focus down from individual CUs and identify the status of 
individual watersheds within CUs and, for highly or moderately threatened 
watersheds, at a reach level within these watersheds. Figure 2 illustrates details of 
the monitoring and decision-making layers that would be implemented in Step 4 
relative to the overall framework. 


The impact of threats on valued fish habitat for CUs and watersheds would be 
determined first by assessing changes in land use and land cover to determine 
potential changes in functional condition of high-value habitat supporting CUs (Step 
3). Of highest priority is assessment of basin hydrology and analysis of the effects of 
water extraction on summer base flows. This analysis should be conducted for all 
watersheds supporting valued fish habitat for CUs that are considered to be under 
moderate or high levels of threat or for which the CU population is in the amber or 
red zone determined by WSP Strategy 1. CUs and watersheds considered to be 
under a high level of threat would be the first priority for more detailed assessment 
while a moderate level of threat would be considered as a second priority.  


CUs and watersheds under a high level of threat would undergo field-based assessments 
at a reach level to quantify parameter values and to determine which parameters and 
habitat categories are being affected by checking habitat parameter values against 
standards. This activity would identify conditions / processes causing habitat impact. 
Protection / restoration management actions would then be implemented and monitored 
to restore preferred conditions and processes (see Steps 6–8). After the completion of all 
highly threatened watersheds, the procedure would be repeated for moderately 
threatened watersheds beginning with field assessments at a reach level.  


The evaluation of threat level for CUs and watersheds, and the identification of 
habitat impairment at a reach level should be based on a set of indicators that 
characterizes the condition of high-value habitat. Population status of each CU is 
also an important first-cut indicator of potential habitat concerns. Packman and 
Winsby (2006) reviewed, for the Council, literature that had previously identified 
important indicators of Pacific salmon habitat condition. They concluded that while 
indicator selection had been exhaustively dealt with, implementation had not been 
very successful. Indicators had been identified at different geographic scales, 
including Ecoregions, broad scale, watershed, reach, site, and patch.  


Based on the background information examined and expert opinion solicited through 
a workshop, Packman and Winsby (2006) recommended a suite of indicators. We 
suggest a further focusing of these indicators to match the important categories of 
high-value habitat for Pacific salmon described for Step 2 above and for which 
standards (benchmarks) of proper functioning condition can be employed. Examples 
of some of these potential indicators and standards are provided in Appendix A. 
Estuaries and critical nearshore marine habitats should also be included in the 
assessment of CUs. Larger ocean phenomenon will obviously be assessed at a 
broader ocean scale. 
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For each indicator, there may be single or multiple parameters included. For 
example, water quality might be an indicator with temperature and chemical water 
quality index being two parameters. Specific indicators and standards will also vary 
among species of salmon and the geographic scope of watershed assessments will 
also vary. For example, species that do not spend appreciable time in freshwater 
(pink, chum) may not require a full watershed approach.  


The selection of relevant parameters must be governed by a clear and meaningful 
linkage to the management objectives described in the Wild Salmon Policy and 
understanding that the habitat indicators / parameters represent key characteristics of 
high-value habitat that can accurately measure levels of impact (Table 2). 


Outputs: This step will provide the following Outputs: 


1. Map at 1:20,000 scale with classification of all CUs as green, amber, or red:  
a) Green = sufficient quantity and/or quality of high-value habitat to 


meet production goals 
b) Yellow = sufficient quantity and/or quality of high-value habitat but 


under threat 
c) Red = insufficient quantity and/or quality of high-value habitat to 


meet production goals 
2. Map at 1:20,000 scale with classification of all watersheds within moderately 


and highly threatened CUs; and 
3. Database of key parameter values at a reach level for highly threatened 


watersheds. 


Spatial frame: This step can be accomplished at a CU scale. The entire province of BC has TRIM 
available so CU and watershed assessments could be done at 1:20,000 scale but 
would need to be at 1:50,000 scale for Yukon. For high priority watersheds and 
reaches, the map base for assessments would be at a 1:10,000 or 1:5,000 scale. 


Time frame: The status of high-value habitat in highly threatened CUs should be completed in 5 
yrs followed by moderately threatened CUs over the next 5 years. Re-assessment of 
CUs should occur every 5 years when threats are re-assessed (Step 3). Analysis of 
pressures on salmon habitat to be completed in Step 3 will in all likelihood reveal 
that Georgia Depression, Southern Interior and Central Interior Ecoprovinces are 
highest priority. This, combined with the focus of the Living Rivers Strategy on 
these Ecoprovinces, suggest that these Ecoprovinces should be completed first. 


Year 1–2 (Georgia Depression, Southern Interior, Central Interior Ecoprovinces) 
Year 3 (Coast and Mountains Ecoprovince) 
Year 4 (Sub Boreal Interior, Southern Interior Mountains) 
Year 5 (Northern Boreal Mountains, Boreal Cordillera) 


Data sources: This is the most data intensive step of the implementation framework and potentially 
the most costly to implement. Fortunately, many of the indicators suggested for this 
section are currently being collected as part of existing government programs. In 
some cases, the geographic extent of current collection coverage might need to be 
expanded to capture the high priority CUs and watersheds. In other cases 
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information needs updating. Some expansion (or rationalization) of current 
monitoring programs (e.g., Environment Canada’s CABIN program, Water Survey 
of Canada Hydrometric Program) may be required to ensure appropriate coverage. 


The WSC Hydrometric Monitoring Program is a simple example of how the WSP 
habitat monitoring needs might be accommodated by an existing program. 
Currently, there are 2938 active water level and stream flow stations being operated 
across Canada under the federal-provincial and federal-territorial cost-sharing 
agreements. Most of the stations are located in the southern half of the country 
where the population and economic pressures are greatest. As a result, the adequacy 
of the network to describe hydrologic characteristics, both spatially and temporally, 
decreases significantly to the north. The current network of hydrometric stations in 
British Columbia is close to providing adequate coverage across many CUs. 
However, expansion of this network should be considered as appropriate. 


Data sources: Most of the required data resides in current government databases or reports. Data 
are typically collected at fine resolutions and through intensive field collections. 


Partnerships: The province of BC has an interest in identifying sensitive watersheds for steelhead 
and other trout species. Integrated Land Management Bureau of BC is the custodian 
of much of the required data. The Nature Conservancy of Canada is developing an 
ecological classification for aquatic habitats in Canada. There are certainly 
commonalities to be shared amongst the parties. 


Environment Canada has established a number of indicators to monitor the health of 
freshwater across Canada as part of the program called CABIN 
(www.cabin.cciw.ca). CABIN is a collaborative program developed and maintained 
by Environment Canada to establish a network of reference sites available to all 
users interested in assessing the biological health of freshwater in Canada with the 
ultimate purpose being the maintenance of biological integrity. The Minister of 
Fisheries and Oceans should work with the Minister of Environment to focus and 
expand CABIN to address monitoring the biological integrity of Pacific Salmon 
habitat. 


Much of the on-the-ground collection of finer scale information should be conducted 
in partnership with DFO, BC Ministry of Environment, BC ministry of Forests, First 
Nations, and local stewardship groups, as well as industry. 
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Figure 2. Flow chart showing details of monitoring and decision-making layers for Step 4 within 
the overall implementation framework.  


Establish Indicators and Standards 
for Proper Functioning Condition 
and Assess Status of High Value 
Habitat for CUs


CUs with Low Threat CUs with Moderate Threat CUs with High Threat


Identify Status of Watershed by 
Assessing Stock Status and 
Functional Condition of Parameters 
for High Value Habitat


Watersheds with Good Stock Status 
(green zone) and low Threat


Watersheds with Moderate Stock 
Status (amber zone) and/or 


Moderate Threat (2° priority)


Watersheds with Poor Stock 
Status (red zone) and/or High 


Threat (1° priority)


Maintain Status Quo
Assess Reach Condition with Field-
Based Assessments to Quantify 
Parameter Values


Identify conditions / processes 
causing habitat impact and check 
habitat parameters against 
benchmarks to determine which 
parameters and habitat categories 
are being affected


Continue to Monitor CUs Identify and Implement Protection / 
Restoration Mgmt Actions  
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Table 2. Linkages between Wild Salmon Policy management objectives and habitat indicators to 
assess status. 


Management Objective Category of High Valued Indicator Scale of Assessment Data Parameter Species Life 
Land Use/Land Cover CU / Watershed Change in land use/land 


cover; Road density; 
Impervious surface area; No. 
of stream crossings


All All


Water Quantity Watershed Instream flow; Flow 
hydrology


All All


Water Quantity Watershed Instream flow; Flow 
hydrology; Water extraction 


All All


Water Quality Watershed / Reach Temperature; Chemical water 
quality index; Biological 
water quality index; Lake 
productivity 


All All


Physical Habitat Reach Fines in spawning substrates All All
Land Use/Land Cover Watershed / Reach No. of stream crossings; 


Road density; Riparian 
vegetation


All All


Water Quantity Watershed / Reach Instream flow; Water 
extraction; Flow hydrology


All All


Water Quality Watershed / Reach Temperature; Chemical water 
quality index; Biological 
water quality index


All All


Physical Habitat Watershed / Reach Area of spawning habitat; 
Fines in spawning substrate; 
Channel width/depth; LWD 


All All


Land Use/Land Cover Watershed / Reach Riparian vegetation All All


Physical Habitat Watershed / Reach Off-channel and wetland area All All


Water Quality Watershed / Lake Temperature; Chemical water 
quality index; Biological 
water quality index; Lake 
productivity 


Sockeye; 
Coho


Adults; 
Juveniles


Land Use/Land Cover Reach Change in land use/land 
cover; Road density; 
Impervious surface area; 
Riparian


All All


Physical Habitat Reach Change in area, distribution, 
and types of tidal and 
submerged wetlands


All All


Water Quality Reach Temperature, oxygen, 
nutrients, toxins, pathogens


All All


Maintenance of fish access 
to all useable wild salmon 
habitat


Migration Pathways Physical Habitat Watershed Impediments to accessibility All All


Spawning and Incubation 
Areas; Rearing Areas; 
Migration Pathways


Maintenance or restoration 
of stream habitats for 
salmonids


Applicable To


Spawning and Incubation 
Areas; Rearing Areas; 
Migration Pathways


Maintenance of the 
physical processes 
affecting natural watershed 
hydrology


Rearing Areas; Migration 
Pathways


Maintenance of or 
restoration of nearshore 
marine, estuarine and tidal 
marine ecosystems for 
salmonid and ecosystem 
function


Management of water use 
in a manner that will 
optimize stream flows for 
salmonid spawning, 
incubation, rearing, adult 
residency, and migration 
as well as channel-
formation


Spawning and Incubation 
Areas; Rearing Areas; 
Migration Pathways


Spawning and Incubation 
Areas; Rearing Areas; 
Migration Pathways


Maintenance or restoration 
of riparian and wetland 
habitats for salmonids


Spawning and Incubation 
Areas; Rearing Areas; 
Migration Pathways


Maintenance or restoration 
of lake and reservoir 
habitats for salmonids


Spawning and Incubation 
Areas; Rearing Areas; 
Migration Pathways


Management of water 
quality (including 
temperature and 
sediments) that will 
optimize salmonid 
spawning, incubation, 
rearing, adult residency, 
and migration
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Step 5: Establish goals and indicators and assess status of salmon 
ecosystems 
WSP Step: Strategy 3, Step 3.1 


Rationale: Salmon play an important role in freshwater, marine and terrestrial ecosystems. It is 
a complex biological system that is shared by many other species of plants and 
animals. Initially, the Wild Salmon Policy should focus on identifying components 
of the salmon ecosystem that can be influenced through management actions. As 
more comprehensive policies around ecosystem management (e.g., Canada’s 
Integrated Oceans Management Strategy) are developed, the suite of indicators and 
standards can evolve. 


Salmon play numerous different roles in influencing the ecosystem they inhabit: 1) 
as a source of nutrients, 2) as a source of food, 3) as predators, 4) as competitors, 
and 5) as manipulators of the stream bed. Similarly, other components of the salmon 
ecosystem can affect salmon populations including: 1) habitat alteration, 2) 
predators, and 3) introductions of other aquatic species. 


The WSP commits to including ecosystem values in the monitoring framework. 
During the review of the WSP, numerous people commented that the ecosystem 
component of the policy needs to be addressed in concert with Strategy 1 and 
Strategy 2. This means ensuring that goals for the salmon ecosystem are included 
when establishing benchmarks for salmon abundance (escapement) and habitat. 


In general, management goals and actions with respect to salmon should maintain 
the natural diversity of species, ecosystems, seral stages, and ecosystem functions 
including such biological legacies as bear dens, wildlife trees, snags, coarse woody 
debris, cultural plants, and cultural sites. Establishing ecosystem indicators and 
standards of success linked to these potential management goals and actions should 
be the focus of this step. 


Goal:  Assess the status of key salmon ecosystem components specific to stated ecosystem 
goals for priority CUs by comparing present condition to standards and monitoring 
trends. This step establishes the benchmarks for management actions to minimize 
threats to salmon ecosystems consistent with ecosystem goals. 


Approach: The Council has prepared a report on managing Pacific salmon for ecosystem values 
(Nelitz et al. 2006). In this report a suite of potential ecosystem indicators were 
identified to address two main issues or questions: 1) How salmon influence the 
ecosystem, and 2) How the ecosystem influences salmon. Many of the indicators 
identified by Nelitz et al. (2006) also satisfy the requirements of Step 4 in this 
implementation framework (e.g., marine conditions, basin hydrology).  


The Washington Fish and Wildlife Commission (WFWC 1997) identified four key 
goals and considerations for maintaining ecosystem integrity. We recommend that 
the Minister include these as the initial focus of Strategy 3 of Canada’s Wild Salmon 
Policy. Further refinement can occur over time. 


The first goal is the maintenance of wild salmon populations at abundance levels that 
naturally sustain ecosystem processes and diverse populations of indigenous species 
and their habitats. WSP Strategy 1 is the obvious place to address this, in part, through 
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the establishment of abundance-based benchmarks that, over time, will account for 
ecosystem needs (WSP, pp 17 side bar). The allowance of additional salmon carcasses 
to meet nutrient requirements within the ecosystem is an important consideration.  


The second goal is to maintain healthy populations of indigenous plants and animal 
species within levels that sustain or promote wild salmon populations and their 
habitats. Maintenance of habitats of other species will require that any management 
actions taken to address threats to salmon habitat explicitly account for potential 
impacts to non-salmon habitat as well. This will require that the status of key 
ecosystem components be assessed and monitored with species diversity and habitat 
diversity being obvious candidate indicators. 


The third goal is to avoid significant negative impacts on wild salmon through 
hatchery or other enhancement programs. The Council is currently preparing an 
advisory to the Minister on hatchery management. 


The fourth goal is to control the numbers, varieties, habitat changes and distribution of 
non-indigenous species (exotics) that result in competition, predation, or displacement 
of wild salmon. This will require an initial assessment of the effects of current 
introductions on wild salmon and their habitats and the implementation of a 
comprehensive monitoring program to track changes in their distribution and habitats. 


Table 3 provides a preliminary list of potential ecosystem indicators that are directly 
linked to the four ecosystem management goals listed above. Specific data 
requirements to support these indicators will require further scoping as well as the 
development of appropriate benchmarks. This will require additional strategic 
research to support existing science. 


Spatial frame:  This step is to be addressed at the CU or watershed level. The mapping components 
of this step can be accomplished at both an Ecoprovince scale and a CU scale and 
would include such things as distributions of invasive species. The entire province 
of BC has TRIM available so CU and watershed assessments could be done at 
1:20,000 scale but would need to be at 1:50,000 scale for Yukon. For high priority 
watersheds and reaches, the map base for assessments would be at a 1:10,000 or 
1:5,000 scale. 


Time frame:  It will take several years to establish appropriate indicators and standards for this 
step. However, establishing and monitoring the four proposed priority ecosystem 
goals can commence immediately with several pilot CUs.  


Data sources: This is also potentially a very data intensive step of the implementation framework. 
Data for the numerous ecosystem components are less readily available and more 
challenging to collect. There are some CUs that currently have more ecosystem data 
available than others and these should be examined for pilot study. 


Partnerships: Since this step will require collection of information at a CU or watershed level, 
partnerships with local groups are important. These groups, including First Nations, 
will be an excellent source of local knowledge on ecosystem components and 
available data. Information on broad scale phenomenon such as the distribution of 
exotics will require coordination with other agencies holding that information. 
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Table 3. Preliminary list of potential ecosystem indicators. 


Ecosystem Management Goal Linkage between 
Salmon and 
Ecosystem 


Indicator 


Sustain Ecosystem Processes and 
Species Diversity and Habitats 


Salmon as Nutrient 
Source 


• Salmon distribution 
• Salmon abundance 
• Macro invertebrate production 
• Lake primary and secondary productivity 
• Lake and stream nutrients 


 Salmon as Food Source • Sentinel predator distribution and relative 
abundance (terrestrial and marine mammals, 
birds, aquatic species) 


 Salmon as Predators • Distribution and relative abundance of major 
prey items in marine and freshwater 


 Salmon as Competitors • Distribution and abundance of major competitors
• Identification of species overlaps 


Maintenance of Healthy 
Ecosystem Components that 
Support Salmon 


Ecosystem as Habitat 
for Salmon 


Same indicators as for Step 4 of this framework  
PLUS 
• Ecosystem indicators listed above 
PLUS 
• Stream bed condition 


Effects of Enhancement on Wild 
Salmon and Ecosystem 


Salmon as Competitors • Marine survival of hatchery versus wild salmon 
• Density-dependent effects in freshwater and 


marine (both inter-specific and intra-specific) 


Control of Exotic Species Exotics as Predators • Distribution and abundance of key exotics and 
their habitats  


 Exotics as Competitors • Distribution and abundance of key exotics and 
their habitats 


*Note: Some of the above listed ecosystem indicators such as those related to marine survival require further research before 
they can be used. 
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Step 6: Identify strategic management actions to reduce threats and 
promote recovery of high-value habitat and ecosystem health for 
priority CUs 
WSP Step: Strategy 5, Step 5.3 and 5.4 


Rationale: A fundamental step to achieving the WSP Objective 2 of ‘maintaining habitat and 
ecosystem function’ is the development of management strategies or actions to 
reduce threats to high-value habitat and ecosystem health. The actions should be 
relevant to the eight habitat goals and objectives and be specific to salmon species, 
life stage and threatened high-value habitat, as well as watershed characteristics and 
key ecosystem components. The management actions should outline the specific 
habitat objectives and characteristics being addressed, land and/or water 
management activities proposed to reduce the threats, habitat indicators that will be 
monitored to assess strategy effectiveness, and anticipated measures of success (i.e., 
target benchmark values for habitat indicators).  


Goals: Identify, through local planning initiatives, cost-effective management actions to 
reduce threats to high-value habitat and ecosystem health and promote recovery. 
Steps 6–8 are the most critical to achieving the overall goal of maintaining salmon 
habitat and ecosystem function and the overall goal of the WSP. Actions should be 
strategic and cost-effective. 


Approach:  The Washington Fish and Wildlife Commission’s Policy concerning wild salmon 
details examples of specific action strategies that might be considered to address 
each of the eight management goals described in Section 1.3 of the advisory 
(WFWC 1997). The BC Watershed-based Fish Sustainability Planning Guidebook 
for Participants (BC and Canada 2001) also provides useful information on 
developing and implementing watershed plans.  


Many of the recommended management actions required to address the eight 
management goals for maintaining salmon habitat and ecosystem function are 
actions already taken by federal, provincial, territorial and local government or by 
local stewardship groups, industry and land owners. Despite this, the loss of wild 
salmon habitat has continued.  


To be effective, implementation of habitat management actions must be at the local 
level (e.g., watershed) and in partnership with local stakeholders. Several Salmon 
Watershed Recovery Plans have been successfully developed and implemented in 
BC (www.psf.ca) and a number of Watershed Management Planning tables are 
underway as well (e.g., Cowichan River Round Table, Nicola Round Table). A key 
ingredient of success is the all-inclusive membership in the planning process. 


Spatial frame: Management actions must be implemented at a scale consistent with the threats to 
high-value salmon habitat and the relevant ecosystem components. Typically this 
will be at a watershed level but could also be at the CU level for CUs that are small 
in spatial scale. The advantage of the watershed scale is that multiple species that 
often share the same habitats can be addressed. 
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Time frame: Management actions will be developed in concert with the identification of CUs and 
watersheds under high or moderate threat. It is envisioned that watershed planning 
of management actions to address salmon habitat concerns will occur annually with 
new watersheds or CUs being addressed each year. 


Data sources:  Most of the data required for this step will have been collected in Steps 1–5. 


Partnerships: All interested parties at the local level but particularly First Nations, government, 
industry and land owners. Several well-functioning ‘round tables’ exist within BC 
and these provide models for additional local implementation partners. The Living 
Rivers Strategy implementation partners will be critical to the success of the WSP 
implementation over the next 5 years.  


 


Step 7: Implement strategic management actions to reduce threats 
and promote recovery of high-value habitat and ecosystem health for 
priority CUs 
WSP Step: Strategy 5, Step 5.3 and 5.4 


Rationale: Proponents of salmon conservation view this as the penultimate step of the Wild 
Salmon Policy and will require significant commitment from government and local 
interests. Success of the policy lies not with the establishment of monitoring 
programs and indicators, but with specific actions to arrest the decline of wild 
Pacific salmon in British Columbia and the Yukon. 


Goal:  To achieve the second objective of the Wild Salmon Policy: “Maintain Habitat and 
Ecosystem Integrity”. 


Approach: It will be important to follow a prioritized hierarchy for implementation of those 
management actions likely to yield the greatest initial benefit to wild salmon and their 
habitats. This will vary significantly among CUs and watersheds. The Watershed-based 
Fish Sustainability Guidelines and the Pacific Salmon Foundation’s approach to Salmon 
Recovery Planning are good examples of how to prioritize management actions.  


Spatial frame: Some management actions may be able to be implemented at a regional scale, 
although the majority will be implemented at the CU or watershed level (see Step 6).


Time frame: Implementing management actions and achieving the goal of maintenance of salmon 
habitat and ecosystem function is a long-term proposition, lasting decades. 


Data sources: None required. 


Partnerships: All interested parties at the local level but particularly First Nations, government, 
industry and land owners. Several well-functioning ‘round tables’ exist within BC 
and these provide models for additional local implementation partners. The Living 
Rivers Strategy implementation partners will be critical to the success of the WSP 
implementation over the next 5 years.  
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Step 8: Monitor effectiveness of management actions 
WSP Step: Strategy 6, Step 6.1 


Rationale:  Implementation, monitoring and subsequent revisions or adjustments to the 
management actions should follow an adaptive management framework. Two key 
principles of monitoring that should be followed for this adaptive management 
framework are: 1) focus the monitoring on key performance measures, and 2) 
conduct detailed monitoring to compare the effectiveness of management actions 
(i.e., treatments) on their overall impact on fish habitat over a representative set of 
watersheds supporting a CU. The effectiveness of these management actions will be 
evaluated over time by monitoring key habitat indicators.  


Goal:  To monitor the success and failures of management actions undertaken in Step 7. 


Approach: Due to the geographic breadth of CU coverage in BC and Yukon, monitoring for 
Strategy 2 of the WSP should use a low intensity approach that can be implemented 
at a relatively low cost. The approach to monitoring effectiveness should, in essence, 
mirror the approach in Step 4. Evaluation of broad based indicators for a CU or 
watershed that previously had a high level of habitat threat would be accomplished 
using remote sensing techniques that would evaluate the effectiveness that 
management actions had at reducing this level of threat. Site level and field-based 
indicators would be monitored at a more intensive level in a subset of high impact 
watersheds to provide further detail on effectiveness of management actions at 
improving habitat quality.  


Spatial frame: As identified in Steps 6 and 7 


Time frame: The frequency of monitoring will depend on the management actions taken. Some 
management actions such as riparian planting will require long-term monitoring but 
at a relatively infrequent step (every 5 years). Others such as water flow 
management will require annual monitoring. 


Data sources: The suite of indicators established in Steps 4 and 5 will provide the basis for 
monitoring and assessing the success of management actions, provided as was 
previously stated, that established indicators are directly linked to threats and 
potential management actions (i.e., they are relevant and responsive; Dent et al. 
2005).  


Partnerships: Effectiveness monitoring should be done in partnership with the local partners 
responsible for the management actions taken. 
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APPENDIX B. MANAGEMENT GOALS 
WSP Strategy 4 describes how the WSP will be implemented in a strategic manner. It identifies the 
need to establish management actions to protect or restore Pacific salmon, their habitats and 
ecosystems in order to achieve biological targets for each CU. Proponents of salmon conservation 
view this as the ultimate step of the Wild Salmon Policy and this step will require significant 
commitment from government and local interests. Success of the policy lies not with the establishment 
of monitoring programs and indicators, but with specific actions to arrest the decline of wild Pacific 
salmon in British Columbia and the Yukon. 


Successful achievement of WSP Objective 2 will require achievement of the following five specific 
goals that are adapted from the Policy of Washington Department of Fish and Wildlife and Western 
Washington Treaty Tribes Concerning Wild Salmonids (WFWC 1997): 


Clear articulation of the eight goals with specified targets and timeframes for achievement of each one 
is an important part of ensuring that salmon habitat is adequately conserved to meet WSP objectives. 


Goal 1. Maintenance of Watershed Hydrology 
The intent of this management goal is to maintain or restore the physical processes affecting natural 
basin hydrology. Salmon survival and reproduction are reflected in those flow regimes and basin 
hydrology. Salmon habitat requirements for basin hydrology should consist of flow patterns that 
reflect the natural hydrologic regime as closely as possible.  


Goal 2. Management of Water Use 
The intent of this management goal is to manage water use in a manner that optimizes stream flows for 
salmonid spawning, incubation, rearing, and adult migration, as well as address the need for channel-
forming and channel-maintenance flows. 


Goal 3. Management of Water Quality 
Water and sediments within specific ranges of physical and chemical characteristics are essential for 
healthy and productive wild salmonid populations. For example, natural rates of sediment delivery and 
routing within streams and marine areas are essential to creating and maintaining salmonid habitat, but 
accelerated rates of sediment erosion/deposition are usually detrimental to salmonid habitat. There are 
well-established water quality thresholds (temperature, toxicity) for salmon that must be adhered to for 
survival and production of salmon. 


Goal 4. Maintain Stream, Wetland and Riparian Habitat, Lake and Reservoir 
Habitat and Estuarine and Marine Habitat 
Stream Habitat 
Salmonids have evolved and adapted to streams that possess a variety of in-channel features important 
to spawning, rearing, and migration. These features include 1) frequency of pools and riffles, 2) 
substrate size and distribution, 3) sediment delivery and transport processes, 4) water depth and 
velocity, 5) undercut banks, 6) in-stream woody debris, and 7) a variety of side-channel and off-
channel habitats. Natural stream characteristics and processes should be maintained and restored to 
ensure that these in-channel features are functioning properly.  


Riparian and Wetland Habitat 
Riparian areas are vitally important to wild salmonids for maintaining water quantity, water quality, 
food supply, and shelter, as well as accommodating migration needs and reproduction needs. Wetlands 
provide a variety of direct and indirect benefits to wild salmon including: reduction of flood peak-
flows (including storm water runoff), maintenance of low flows, shoreline stabilization, groundwater 
recharge, water quality improvement, structural and species diversity components of habitat for plants 
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and animals, and habitat for numerous fish and wildlife species, including wild salmon and trout. 
Functional riparian habitat and associated wetlands should be protected and restored on all water 
bodies that support, or directly or indirectly impact, salmonids and their habitat. 


Lake and Reservoir Habitat 
Lakes and reservoirs provide rearing, adult residency, spawning habitat, and migratory pathways for 
many species of salmon. Access between lakes, and inlet or outlet streams, is high-value for 
reproduction of many lake dwelling species. Lake and reservoir habitats should be maintained and 
restored that are conducive to wild salmonid passage, rearing, and adult residency and spawning. 
Adequate flows through reservoirs should be maintained to ensure optimal and timely passage of out-
migrant smolts. 


Marine and Estuarine Habitat 
Nearshore marine, estuarine and tidally influenced habitats are of vital importance to the survival of 
wild salmon. The functions and values of the following habitat types should be maintained or 
increased: eelgrass habitats, herring spawning habitats, intertidal forage fish spawning habitats, 
intertidal wetlands, intertidal mudflats, and safe and timely migratory pathways for salmonids in 
marine waters.  


Goal 5. Maintain Fish Access 
Free and unobstructed passage among habitat types is essential for most wild salmonids at all life 
stages. Natural barriers, such as waterfalls and cascades, are important features that contribute life 
history variation within species, and allow for species separation (i.e., anadromous/ resident). This 
management goal is to provide, restore, and maintain safe and timely pathways to all useable wild 
salmonid habitat in fresh and marine waters, for salmonids at all life stages. Natural fish passage 
barriers should be maintained where necessary, to maintain biodiversity among and within salmonid 
populations and other fish and wildlife. 
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APPENDIX C. POTENTIAL HABITAT INDICATORS AND STANDARDS 


(BENCHMARKS) FOR MONITORING HABITAT CONDITION 
Standards


Category of High 
Valued Habitat


Indicator Parameter High Quality 
Habitat     
(Green)


Moderate    
Quality Habitat 


(Amber)


Low Quality 
Habitat         
(Red)


Reference for Parameter 
and/or Standards


Spawning, 
Incubation and 
Rearing Areas 


Land Use/Land 
Cover


Change in land 
use/land cover       


(Equivalent Cleared 
Area - ECA)


<20% of subbasin 
area


20-35% of 
subbasin area


>35% of subbasin 
area


Modified after B.C. 
Ministry of Forests. 2001


No. of stream 
crossings           


(sediment loading)


<0.8 / km2 0.8-1.4 / km2 >1.4 / km2 B.C. Ministry of Forests. 
2001


Road density        
(peak flow & sediment 


loading)


<1.2 km/km2 1.2-2.1 km/km2 >2.1 km/km2 B.C. Ministry of Forests. 
2001


Impervious Surface 
Area               


<30% of subbasin 
area


30-60% of 
subbasin area


>60% of subbasin 
area


DFO Urban Stormwater 
Guidelines (draft) 2001; 
Schueler 1994


Riparian vegetation <20%  of stream 
length           


impaired


20-35% of stream 
length           


impaired


>35%  of stream 
length           


impaired


Modified after B.C. 
Ministry of Forests. 2001


Water Quantity Instream flow >80% of 
accessible length


50-80% of 
accessible length


<50% of 
accessible length


Modified after Green 
Mountain Institute 1998; 
Tennant 1976


Water Extraction Extraction       
results in        
summer         


baseflows of      
>40% of MAD


Extraction        
results in         
summer          


baseflows of      
30-40% of MAD


Exstraction       
results in         
summer          


baseflows of      
<30% of MAD


Modified after Tennant 
1976


Flow hydrology <10% change in 
hydrology from 


historic 


10-15% change in 
hydrology from 


historic 


>15% change in 
hydrology from 


historic 


Modified after Green 
Mountain Institute 1998


Spawning and 
Incubation Areas 


Physical 
Habitat


Area of spawning 
habitat


Spawning area 
comprises       


>25% of wetted 
area


Spawning area 
comprises        
10-25% of        
wetted area


Spawning area 
comprises        


<10% of wetted   
area


Modified after Johnston 
and Slaney 1996


Fines in spawning 
substrate


≤15% fines   
(<2mm)


15-25% fines   
(<2mm)


≥25% fines       
(<2 mm)


Modified after Johnston 
and Slaney 1996


Water Quality Temperature <14C 14-16C >16C Anonymous 1999


Chemical Water 
Quality Index


Good-Excellent Fair Poor Green Mountain Institute 
1998;                                   
Dent et al. 2005
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Potential Habitat Indicators and Standards (benchmarks) for Monitoring  
Habitat Condition (cont.) 


Standards
Category of High 
Valued Habitat


Indicator Parameter High Quality  
Habitat     
(Green)


Moderate    
Quality Habitat 


(Amber)


Low Quality 
Habitat         
(Red)


Reference for Parameter 
and/or Standards


Rearing Areas Physical 
Habitat


Channel width/depth <15 15-30 >30 Oregon Watershed 
Enhancement Board 
1999l; Newbury and 
Gaboury 1994


Pool frequency >50% 30 - 50% <30% Peterson et al. 1992
LWD              


(for LWD controlled 
streams)


>2 pieces per 
meter of channel 


width


1-2 pieces per 
meter of channel 


width


<1 pieces per 
meter of channel 


width


Modified after Johnston 
and Slaney 1996


Off-channel and 
wetland area


>2 1-2 <1 Modified after                     
Johnston and Slaney            
1996


Water Quality Temperature ≤14Ca 15-20Cb >20Cb a-Bjornn and Reiser 1991; 
b-Green Mountain Institute 
1998


Chemical Water 
Quality Index


Good-Excellent Fair Poor Green Mountain Institute 
1998;                                   
Dent et al. 2005


Lake productivity No change in 
euphotic zone 


depth


Euphotic zone 
depth trending 


down


Trend shows 
significant 
decrease in 


euphotic zone 
depth


Light penetration


Biological Water 
Quality Index


Good-Excellent Fair Poor Green Mountain Institute 
1998; Ward 1999; Dent et 
al. 2005;                              
Tripp et al. 2005


Adult and 
Juvenile 


Migration 
Pathways


Physical 
Habitat


Reduction in range <10% change in 
accessible length


10-20% change in 
accessible length


>20% change in 
accessible length


Bocking and Gaboury 
2006


Impediments to 
Passage


All anthropogenic 
structures meet 


passage 
requirements


Most 
anthropogenic 
structures meet 


passage 
requirements


Few anthropogenic 
structures meet 


passage 
requirements


Bates et al. 1999
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Potential Habitat Indicators and Standards (benchmarks) for Monitoring  
Habitat Condition (cont.) 


Standards
Category of High 
Valued Habitat


Indicator Parameter High Quality 
Habitat         
(Green)


Moderate    
Quality Habitat   


(Amber)


Low Quality 
Habitat         
(Red)


Reference for Parameter 
and/or Standards


Estuaries Physical 
Habitat


Change in area, 
distribution, and types 


of tidal and 
submerged habitats, 


litter


Scheltinga et al. 2004


Sediments Change to load, 
distribution/movement 


patterns, 
settlement/resuspensio
n rates, grain size of 
suspended or settled 


sediments


Scheltinga et al. 2004


Water Quality Oxygen, bacteria, 
viruses, protozoans or 


fungi which cause 
disease, nutrients, 


toxins


Scheltinga et al. 2004, 
Ohrel and Register 2000


Freshwater 
Inputs


Salinity Scheltinga et al. 2004, 
Ohrel and Register 2000


Hydro-
dynamics


Changes to local 
patterns of waves, 
currents or tidal 


exchange


Scheltinga et al. 2004


Marine Habitats Temperature 
(Ocean 


Condition)


Temperature Trends   
(various indices)


North Pacific     
sea             


temperatures 
favourable for 


salmon and stable


North Pacific     
sea             


temperatures 
favourable for 


salmon but 
trending down


North Pacific     
sea             


temperatures 
unfavourable for 


salmon or trending 
down


Hare and Mantua (2000); 
Bocking and Gaboury 
2006


Food 
Availability


Zooplankton and 
Ichthyoplankton 


Biomass and         
Species             


Composition


Normal to above 
normal


Normal to below 
normal


Below normal Hare and Mantua (2000); 
Bocking and Gaboury 
2006


Water Quality Organic and heavy 
metal contamination at 


index sites


No contaminated 
sites along 


migration route   
for CU


Few contaminated 
sites along 


migration route    
for CU


Several 
contaminated sites 


along migration 
route            


for CU


Hare and Mantua (2000); 
Bocking and Gaboury 
2006


% of estuary area modified


Change in tidal exchange rates/residence


Change in extent of mud flats, marshes, banks


Total bacterial, toxins entering the estuary, 
nutrient/oxygen levels


Change in median freshwater input, Change in seasonality 
of freshwater input
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KEY TERMS
Average discharge: A measure of 
the long-term average volume of water 
flowing out of a river or stream. The 
Mackenzie River has an average discharge 
of 9,020 cubic metres per second (m3/s) – 
equivalent to approximately 3.5 Olympic 
swimming pools draining every second. 
In contrast, the Grand River, with its average 
discharge of 34 m3/s, drains the equivalent 
of 0.014 Olympic swimming pools per 
second.


Boundary river: A river that forms a political 
border. Borders can be between countries 
or within countries (in Canada, between 
provinces or between provinces and 
territories). See also transboundary river.


Canadian Heritage River: A river 
recognized nationally for its importance to 
Canada’s river heritage. Upon review by 
the board of the Canadian Heritage River 
System (CHRS), ministers responsible des-
ignate, by formal proclamation, nominated 
rivers that satisfy the selection criteria and 
successfully pass the approval process.


COSEWIC: The Committee on the 
Status of Endangered Wildlife in Canada. 
COSEWIC is group of wildlife experts 
that assesses the status of species at risk 
in Canada. The Canadian Endangered 


Species Conservation Council (CESCC) 
uses COSEWIC assessments to develop 
species conservation strategies.


Floodplain: The flat land adjacent to a  
stream or river that is inundated by water  
during high-flow periods.


IJC: The International Joint Commission.  
The IJC is an independent, binational 
organization that aims to prevent and resolve 
water-related disputes between Canada 
and the United States and provide counsel 
on the effective management of shared 
water resources.


Important Bird Area: A site that Bird 
Life International – a global partnership of 
conservation organizations – recognizes as 
providing critical habitat for bird populations.


Interbasin diversion: The unnatural 
movement of water (e.g., through a pipe 
or a canal) from one basin (or watershed) 
to another.


Mainstem: The principal river in a water- 
shed into which water from smaller streams 
and rivers (i.e., tributaries) in the basin 
eventually flow.


Ramsar wetland site: A wetland identified 
as being of international importance, 
especially as waterfowl habitat, under an 


intergovernmental treaty – the Convention 
on Wetlands – commonly referred to as 
the Ramsar Convention.


Transboundary river: A river that intersects 
(flows across) at least one political border. 
Borders can be between countries or within 
countries (in Canada, between provinces or 
between provinces and territories). See also 
boundary river.


UNESCO World Heritage site: A site that 
the United Nations Educational, Scientific 
and Cultural Organization World Heritage 
Committee (UNESCO) recognizes as having 
great cultural or natural significance.


Watershed: An area of land that collects 
and drains precipitation through streams, 
rivers, and other outlets into a common 
body of water. It is also known as a basin, 
catchment, drainage basin, or river basin.
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Why These 10 Rivers? 


The 10 rivers included in Canada’s Rivers at Risk represent a range of geographical regions and ecosystems within the 


country’s major drainage basins (Pacific, Arctic, Hudson Bay, and Atlantic). The rivers range from pristine and free flowing 


to highly modified and managed systems. They are rivers of national significance – a number cross or form international or 


interprovincial/territorial borders, many are critical to Canada’s primary industries, such as fishing, mining, or forestry, and 


some are of particularly high national conservation value. The intent in focusing on these rivers is to draw attention to the 


diversity of existing and potential threats to environmental flows in Canada's rivers, and to highlight examples of where 


efforts have been made to mitigate these issues and where they remain unaddressed.


The coloured icons summarize the status 


and forecast for environmental flows for the 


10 Canadian rivers profiled in this report. 


Icon colour represents the status – blue is 


“natural,” green is “good,” yellow is “fair,” 


and red is “poor.” Arrow direction (upward, 


downward, or horizontal) indicates the 


forecast: improving, declining, or steady.


Canada is among the world's most water wealthy nations. But missing from this story is a critical component of 


freshwater health: flow. Evaluating the health of our freshwater resources from the perspective of river flow 


and nature’s needs, as opposed to raw quantities, yields a more sobering picture of fresh water in Canada. It also 


provides insight into key threats, and the actions needed to avert a crisis and maintain Canada’s most precious 


natural resource.


A river’s flow regime – its natural pattern of high and low flows – is much like blood pressure in the human body: a vital 


indicator of overall ecosystem health. If we wish to maintain the many social, cultural, and economic benefits that rivers 


provide – a reliable water supply, fish and other foods, water purification, and spiritual and recreational values – then we 


must maintain the flow regimes that support these benefits. The science of environmental flows provides a framework for 


better understanding flow regimes and the tools needed for protecting and restoring river health.


Given the mounting pressures on the planet’s finite fresh water, maintaining river flows is a growing challenge. Many of the 


world’s rivers are at risk from the impacts of producing more food, generating electricity, fuelling industry, and quenching the 


thirst of expanding cities. Climate change further compounds these problems by introducing new threats and uncertainties.


Canada’s Rivers at Risk assesses how these many pressures are affecting environmental flows in 10 of the nation’s rivers. 


Overall, their status is troubling, and the forecast less certain than we might expect. Three primary threats to freshwater flow emerge:


Flow regulation and fragmentation by dams, locks, and weirs have altered flows and water levels, and species are suffering; 


Water withdrawals and diversions for cities and agriculture are drawing down rivers, some to dangerous levels; 


Climate change is altering the entire context of water management, as glaciers melt, precipitation patterns shift, and 


droughts and floods become more frequent and intense.


Flow regimes in some of Canada’s most important rivers, such as the South Saskatchewan and the St. Lawrence, have 


been modified to the extent that ecosystems are in serious trouble. Soon many others – including some of the planet’s 


increasingly scarce large, free-flowing rivers like the Skeena, the Athabasca, and the Mackenzie – could be in trouble as 


well, as demands on their waters grow and climate change intensifies.


Yet Canada, unlike many countries, still has the opportunity to avert a national water crisis by keeping rivers flowing, for nature 


and for people – but only if we take immediate action:


Take aggressive action on climate change. Be part of the global solution to stopping climate change by helping to create 


and implement a fair, effective, and science-based global agreement, while reducing Canadian emissions and protecting 


rivers here at home as the climate changes. 


Keep water use within nature’s limits. Maintain water withdrawals within each watershed’s sustainable limits and prohibit 


interbasin transfers that move water from one watershed to another. 


Change the flow. Design and operate dams and other instream infrastructure to better balance nature’s needs (the flow 


regimes required to sustain healthy rivers) with human needs for hydropower, navigation, flood control, and water storage.


Acting on these three key steps will require changes to how we manage fresh water in Canada. We will need to 


focus on whole watersheds, applying the principles of Integrated River Basin Management to ensure coordination of 


the conservation, management, and development of fresh water. Federal and provincial governments must lead the way, 


collaborating with a broad range of stakeholders, to protect and restore environmental flows and river health as a 


foundation of a secure freshwater future for Canada.


Environmental Flows in Canada's Rivers: 
Status and Forecast


The 10 rivers assessed in Canada’s Rivers at Risk and their watersheds
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What Are Environmental Flows? 


The Brisbane Declaration, a widely endorsed global call to action to protect the world’s rivers, provides the most common 


definition of environmental flows: 


Environmental flows describe the quantity, timing and quality of water flows required to sustain freshwater and 


estuarine ecosystems and the human livelihoods and well-being that depend on these ecosystems.


Every river exhibits its own natural flow regime that is an expression of the local and regional climate interacting with the 


geology, soils, and vegetative cover in the river’s watershed. The flow regime includes the variable pattern of high and 


low flows that occur in any given year and across many years. River scientists agree that flow regime is a fundamental 


determinant of the health of a river. But addressing environmental flows is as much a social process as it is scientific study. 


Science plays an important role in assessing the impacts of human water use on river health, but effectively addressing 


environmental flows ultimately depends on a range of stakeholders with various interests deciding together to take action.


About the Report 


Canada’s Rivers at Risk assesses the status of environmental flows in 10 Canadian rivers, and provides a forecast of 


likely future conditions. The report focuses on the impacts of three key threats to environmental flows – flow regulation and 


fragmentation, water withdrawals and diversions, and climate change – and identifies actions to address these threats. 


It is based on scientific information drawn from publications by academics, governments, industry organizations, and 


environmental NGOs, complemented by interviews with 22 experts from these sectors who have detailed knowledge about 


specific rivers. The full technical study on which this report is based is available online at wwf.ca/rivers. 


Environmental flow assessments are summarized in individual report cards for each of the 10 rivers. In the top right corner 


of each report card is a coloured icon that represents the status and forecast for each river (the icons are described above). 


The status is based on evaluation of the cumulative impacts of the key threats noted above. The forecast indicates the likely 


trajectory of the status of environmental flows in each river, based on evaluation of potential future threats, such as increased 


water withdrawals or construction of new dams, as well as current and proposed measures aimed at protecting and restoring 


environmental flows.


Introduction


Nowhere on the planet are fewer people stewards of 


such vast freshwater resources as in Canada. The 


country ranks among the world’s top nations in terms 


of renewable water supply and shares the planet’s 


largest freshwater ecosystem – the Great Lakes. 


Such global treasures make Canada enviable in an 


increasingly thirsty and warming world. 


But this perspective is misleading. Water is constantly 


moving, and it is this constant motion – the flow of water – 


that provides much more insight into the availability of 


fresh water and the health of freshwater ecosystems than 


do national statistics or global rankings based on volume 


alone. Focusing on flow draws attention to the scale that 


matters most when it comes to fresh water – the watershed. 


Nature’s boundaries, not political boundaries, define 


when and where water flows, and how much is available, 


both for nature and for people.


Healthy rivers provide many goods and services that we 


tend to take for granted: a reliable water supply, fish and 


other foods, water purification, and cultural, spiritual, and 


recreational values. If we wish to maintain these vital 


functions and values, then we must maintain the river flows 


that are fundamental to them. In this sense, water flow is 


much like blood pressure: a vital – but not the sole – 


indicator of ecosystem health.


The concept of environmental flows provides the scientific 


foundation for defining how much water a river needs to 


remain healthy and productive. It is based on the understand- 


ing that there are limits to the degree to which we can 


modify natural water flows, by withdrawing and diverting 


water or building dams and other instream infrastructure, 


before freshwater ecosystems – and the many social, 


cultural, and economic benefits they provide – become 


compromised. Put differently, the concept of environmental 


flows changes fundamentally the perspective and question 


underlying fresh water management. It forces us to look 


at water use from ecosystem outward – to answer the 


question of how much water we can use by first asking 


how much water the river can give.


Nothing, perhaps not 
even climate change, 
will matter more to 
humanity’s future on this 
planet over the next 
century than the fate of 
our rivers.
– Fred Pearce, When the Rivers Run Dry


Red indicates a 
poor status; flows 
are substantially 
altered from the 
natural regime, and 
key species and 
ecosystems that 
depend on natural 
flows are signifi- 
cantly affected. 
The downward 
arrow indicates a 
declining forecast. 


Yellow indicates a 
fair status; flows 
are increasingly 
altered from the 
natural regime and 
there is evidence of 
negative impacts 
on key species 
and ecosystems. 
The upward arrow 
indicates an 
improving forecast.


Green indicates 
a good status; 
flows are slightly 
altered from the 
natural regime, but 
key species and 
ecosystems remain 
generally healthy. 
The downward 
arrow indicates a 
declining forecast.


The status and 
forecast of environ-
mental flows for the 
10 rivers are shown 
in coloured icons 
that summarize the 
information included  
in individual report 
cards for each river.


Blue indicates a 
natural status; 
flows are not notice-
ably altered from 
the natural regime, 
and key species 
and ecosystems 
that depend on 
natural flows are 
generally healthy. 
The horizontal arrow 
indicates a steady 
forecast.


REAdING THE 
REpORT CARdS: 
STATUS & FORECAST
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Flow Regulation and Fragmentation 


Flow regulation and fragmentation by dams and other instream infrastructure such 


as locks, weirs, and dikes are significant threats to environmental flows in the world’s 


rivers. In 2000, there were 849 large dams and thousands more smaller dams in 


Canadian rivers and streams. While the era of dam building in Canada was once 


thought to be over, growing demand for low-carbon energy supply (e.g., hydropower) 


is now driving new construction. New proposals and projects of various sizes – from 


small-scale projects to large-scale developments – are emerging across Canada.


Dams and other instream infrastructure affect freshwater ecosystems by altering 


flow patterns and severing connections between different parts of a river, by dis- 


connecting rivers from floodplains and wetlands, and often by storing water that 


would naturally flow freely downstream.


Withdrawals and diversions 


Globally, freshwater withdrawals – the removal of water from ecosystems for 


use in agriculture, industry, and municipalities – have risen 35-fold in the past 


300 years and have increased by 20% per decade since 1960. In Canada, the five 


main water users are thermal power generation, manufacturing, municipalities, 


agriculture, and mining. Some water uses are more consumptive than others. 


Consumptive use removes water from a river system and makes it unavailable for 


further use downstream, posing a greater threat to environmental flows than do 


uses that return water directly into the same water body or watershed. Irrigation 


is the largest consumptive use of water; according to Environment Canada, 94% 


of water withdrawn for agriculture in Canada in 2005 was consumed.


Diversions – when water is artificially moved between watersheds – can cause 


a decrease or an increase in river flows; both can have negative impacts. Canada 


diverts more water from one watershed to another than any other country on earth. 


Withdrawal and diversion of large amounts of fresh water can significantly alter the 


quantity and timing of river flows. When water is withdrawn or diverted is as 


important as how much. Taking water during low flows and droughts typically has a 


greater impact on river health than does taking water during other periods.


Climate Change 


Evidence shows that climate change will result in – and indeed is already 


causing – significant changes to water cycles globally and locally. Even 


small changes in temperature and precipitation can result in relatively large 


changes in the magnitude and timing of flow, and the intensity of floods 


and droughts. In a recent review of worldwide changes in river flows, 


scientists concluded that the traditional assumption of “stationarity” – 


which assumes that river flow data from the past can be used to predict 


the availability of water in the future – is almost certainly wrong in this new 


era of climate change.


Studies show that maximum river flows are generally decreasing across 


most of Canada and that spring runoff is occurring earlier than in the past. 


These effects of climate change are expected to persist and intensify in 


the foreseeable future, and will be particularly problematic in regions where 


other stressors are already affecting environmental flows. Climate change 


is also likely to intensify competition for water resources, making 


protection of environmental flows even more challenging in the future.


Environmental Flows: 
Threats and Impacts


Threats to environmental flows in Canada are the same as those affecting rivers around the planet. Modification 


of flows by dams and other instream infrastructure, growing water withdrawals and diversions, and the pervasive 


threat of climate change can result in grave consequences for the integrity and biodiversity of rivers, and often for 


the communities and economies that are so intimately linked to them.
Cumulative Impacts at the Watershed Scale
Taken individually, flow regulation and fragmentation, withdrawals and diversions, and climate change can have 


significant impacts on environmental flows and river health. Watersheds are complex systems, however, and rarely 


does a single threat occur in isolation. What matters most – and what typically garners the least attention – is how 


these pressures come together at the watershed scale. Urban planning, proposals for new dams and infrastructure, 


and applications to withdraw or divert more water are typically considered individually, through different regulatory 


and decision-making processes. The key challenge, then, in effectively addressing environmental flows is to consider 


the cumulative impacts on rivers of multiple stresses – both existing and potential – and to understand how threats 


interact with one another and possibly result in magnified impacts and unexpected consequences.
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Flowing unimpeded from its headwaters in northern 


British Columbia, the Skeena River rushes southwest 


through the Coast Mountains to meet the pacific Ocean 


south of prince Rupert. The river and its watershed 


support incredible biodiversity and natural resources, 


most notably the salmon that begin life here and return 


years later to spawn in its pristine waters. 


Rugged mountains, dense forests, grizzlies, and ancient 


totem poles characterize the Skeena watershed. Numerous 


fish species inhabit the river, including oolichan, lake and 


cutthroat trout, Dolly Varden, and five salmon species. The 


regional economy and culture depend significantly on the 


Skeena. Its natural flows sustain Canada’s second largest 


wild salmon fishery, worth almost $110 million annually. 


Salmon are the foundation of the rich First Nations culture 


of the watershed, where fishing continues in the traditional 


way today as it has for millennia.


Development has not yet compromised environmental 


flows in the river but soon could. Proposed mines, coal 


bed methane fields, oil and gas pipelines, and run-of-river 


hydropower projects, all of which could negatively affect 


flow regime, are examples of the recent unprecedented 


development interest in the Skeena watershed.


Skeena
River


Length: 580 km


Average discharge: 1,760 m3/s


Watershed Area: 54,432 km2


Major drainage Basin: Pacific Ocean


Jurisdiction: British Columbia


AT A GLANCE 


Prince Rupert


Skeena River
• There are eight current licences and seven  
  active applications for run-of-river hydropower  
  projects in the watershed 


• An area the size of Vancouver Island in the  
  headwaters has been licensed for coal bed  
  methane extraction; such development could  
  reduce important groundwater contributions 
  to river flow


• A combination of low rainfall and increasing 
  water withdrawals is raising concern over  
  low flows, which prevent salmon from reaching  
  spawning beds in Maxan Lake


• Average annual and late summer flows have  
  declined in the interior of the watershed since  
  the 1930s


• A 56% decrease in snowpack is expected by  
  2050, which will cause lower summer flows


Withdrawals 
and 


diversions


Climate 
Change


• The mainstem is free flowing and unaffected 
  by flow regulation and fragmentation


• Relative to total flow, withdrawals from 
  the mainstem are not a major concern


• Because of low flows in tributaries, with- 
  drawals for agriculture in the interior of the  
  watershed are cause for some concern


• Average air temperature in the watershed 
  is expected to rise by 2.4 to 6.4˚C by 
  the 2050s


Looking Ahead 


In the Skeena, we have the opportunity to protect one of the continent’s scarce wild rivers. However, an independent 


scientific review panel recently expressed concerns that current regulations and existing water management are inadequate 


for safeguarding wild salmon habitat from the cumulative impacts of development projects in the watershed.


Concern is growing over the future of the Skeena. NGO advocacy and a two-year protest and blockade by members of the 


Tahltan First Nation helped gain a moratorium on coal bed methane development in the river’s headwaters. Opposition is 


growing to a proposed pipeline that would bring oil from the Athabasca oil sands through the Skeena watershed to a potential 


supertanker port on the B.C. coast. Local residents and others advocating responsible development of independent power 


projects are closely watching development of run-of-river hydropower. But emerging changes to provincial policy may 


improve protection of environmental flows. The B.C. government’s Living Water Smart initiative states that by 2012 water 


laws will improve ecosystem protection, and that legislation will recognize the flow requirements of ecosystems and species.


Protecting the Skeena will require proactive steps to ensure that development occurs in a sustainable way. Watershed 


scale governance based on principles of ecosystem based management is emerging as a promising approach to securing a 


vibrant and thriving Skeena watershed for future generations.


Flow 
Regulation 


and 
Fragmentation


ENvIRONMENTAL FLOWS


STATUS: Natural
FORECAST: Steady
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Named Deh Cho, or “big river,” by the dene people, 


the Mackenzie River flows northward from Great Slave 


Lake through pristine wilderness to the Arctic Ocean. 


One of the world’s few large wild rivers, the free-flowing 


Mackenzie is a remarkable ecosystem of continental 


and global importance.


Draining 20% of Canada’s land mass and gathering waters 


from British Columbia, Alberta, Saskatchewan, Yukon, and 


NWT, the Mackenzie watershed intersects many political 


boundaries. Approximately 7,800 people, 70% of whom 


are Aboriginal, live near the river in 13 communities. 


At its mouth, the river deposits vast quantities of sediment, 


forming the magnificent Mackenzie Delta, which supports 


numerous species of land and marine mammals, fish, and 


birds. Seven internationally recognized Important Bird Areas 


occur near the Mackenzie’s shores. One of the most pro-


ductive ecosystems in northern Canada, the Mackenzie Delta 


depends on the river’s flow regime to feed its more than 


50,000 lakes. The river provides 11% of freshwater flow into 


the Arctic Ocean, playing a significant role in regulating ocean 


circulation and Arctic climate systems. As climate change 


and development in northern Canada intensify, protection of 


environmental flows will be critical to securing the health of 


the river as well as the species and people that depend on it.


Length: 1,738 km


Average discharge: 9,020 m3/s


Watershed Area: 1,800,000 km2


Major drainage Basin: Arctic Ocean


Jurisdictions: NWT, Yukon, British Columbia, 


Alberta, Saskatchewan


AT A GLANCE 
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Peace River


Athabasca
River


Liard River


Peel
River


Mackenzie
River • The W.A.C. Bennett Dam on the Peace River  


  has reduced seasonal flow variations in  
  the Mackenzie River


• Summer flow in the Slave River declined by  
  35% between 1950 and 2005 due to the 
  combined effects of the W.A.C. Bennett Dam 
  and climate change


• Spring runoff is beginning earlier; warmer  
  temperatures could reduce flow in the 
  Mackenzie and negatively affect its fragile 
  delta ecosystem
 
• Climate change is expected to magnify the  
  negative impacts of the growing Athabasca  
  oil sands development on the quantity of 
  water flowing downstream


• Warming of the Arctic is expected to result in  
  changes to the hydrology of northern rivers like  
  the Mackenzie; the scope and magnitude of  
  these changes remain uncertain


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  moderately affect the river 


• The mainstem is free flowing; a large 
  dam alters flows of a major tributary, 
  the Peace River 


• Relative to total flow, withdrawals from 
  the mainstem are not a major concern


• Large withdrawals for oil sands develop- 
  ment are taken from the Athabasca River, 
  a major tributary of the Mackenzie


• Average air temperature in the 
  Mackenzie Delta region has increased by 
  1.7˚C over the past century – more than 
  anywhere else in Canada


• The Arctic is warming faster than 
  anywhere else on earth 


Looking Ahead 


Protecting one of the planet’s few remaining large free-flowing rivers will require long-term planning, given the dramatic changes 


expected due to climate change and the growing interest in developing the Mackenzie's water resources.


The foundations for such planning already exist, and there is growing recognition of the importance of environmental flows. 


The NWT government and the federal Department of Indian and Northern Affairs are developing a water resources management 


strategy for the territory. Northern Voices, Northern Waters, the discussion paper framing the strategy, proposes 


an objective aimed at protecting environmental flows.


Many of the threats to environmental flows in the Mackenzie, however, originate in upstream jurisdictions outside NWT. 


Recognizing the need to address transboundary water management issues, the governments of Canada, B.C., Alberta, 


Saskatchewan, Yukon, and NWT developed the Mackenzie River Basin Transboundary Master Agreement, which came 


into effect in 1997. It commits its signatories to a set of principles under which neighbouring jurisdictions are to negotiate 


bilateral agreements to manage shared waters. Unfortunately, to date only one bilateral agreement is in place.


Protecting the Mackenzie’s environmental flows will depend on strong bilateral agreements between neighbouring 


provinces and territories. Legal analysts point to the need for stronger federal government participation to ensure that such 


agreements are reached. Without federal leadership upstream jurisdictions are likely to delay negotiations, or agree to only 


modest commitments, so as not to constrain their own future uses of the shared waters of the Mackenzie watershed.


Flow 
Regulation 


and 
Fragmentation


ENvIRONMENTAL FLOWS


STATUS: Natural
FORECAST: Steady
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The Fraser River is the lifeblood of a vast watershed 


that stretches from the high Rockies to the pacific. 


Having sustained Aboriginal cultures for thousands of 


years, the watershed is now home to two-thirds of British 


Columbians and contributes 80% of the province’s 


economic output.


The Fraser River fishing industry is worth over $300 million 


annually. The Fraser is one of the world’s greatest salmon 


rivers, producing more salmon than any other river on earth. 


White sturgeon, North America’s largest freshwater fish, 


which COSEWIC lists as endangered, also live in the river. 


Along the lower Fraser, extensive diking and drainage for 


flood control and agriculture have altered flows and reduced 


the extent of wetlands and habitat, negatively affecting 


freshwater life. Salmon are highly sensitive to changes in 


water flows and temperature, and have recently declined 


markedly in the river. Sockeye returns from 2007 to 2009 


were the lowest observed in 30 years. Habitat degradation 


and the damming of tributaries also coincided with 


significant recruitment failure (a major decline in the number 


of fish reaching adulthood) in white sturgeon. 


The mainstem of the Fraser River remains free flowing. 


However, flow regulation and fragmentation of tributaries, 


and demand for water for agricultural and urban uses will 


all continue to make management of flows on the 


river challenging.


Length: 1,375 km 


Average discharge: 3,972 m3/s


Watershed Area: 234,000 km2


Major drainage Basin: Pacific Ocean 


Jurisdiction: British Columbia


AT A GLANCE 
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Fraser
River • Downstream of the dam and interbasin 


  diversion on the Nechako River, a Fraser 
  tributary, summer flows have decreased by  
  up to 60%, coinciding with recruitment failure 
  in endangered white sturgeon
 
• Large water withdrawals in the interior of the  
  watershed, especially during dry periods, 
  have led to localized low flows and stressed  
  freshwater species


• Record low flows and water levels have 
  occurred in the interior due to lower snowpack,  
  earlier melt, and warm, dry weather; these 
  conditions are expected to persist
 
• Where flows have declined, water temperatures  
  often exceed the optimum for salmonids and  
  routinely reach lethal levels above 25°C


• If flows continue to decline, Fraser salmon may  
  have difficulty accessing and navigating migration  
  routes and could be seriously threatened


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  moderately affect the river


• The mainstem is free flowing; dams 
  on tributaries alter flow regimes


• Relative to total flow, withdrawals from 
  the mainstem are not a major concern


• The Kemano Diversion moves two-thirds 
  of the Nechako average flow from the  
  Fraser watershed to the west coast for  
  industrial hydropower generation


• Average air temperature is expected to 
  rise by up to 1.7˚C by 2050


• Spring runoff is occurring earlier  
  than in the past 85 years


Looking Ahead 


Keeping the Fraser free flowing and healthy is vital to a healthy and prosperous B.C. Efforts to protect the salmon and preserve 


the ecosystem are critical to the provincial economy and culture. A combination of provincial policy initiatives and innovative 


organizations provide a promising platform for protecting the river well into the future.


The B.C. Fish Protection Act includes provisions for prohibiting new dams on “sensitive” rivers, including a number in 


the Fraser watershed. B.C. Hydro has completed water-use plans for most of its generating facilities, including several 


on Fraser River tributaries, with the goal of balancing water use for hydropower generation and the flow requirements to 


maintain healthy freshwater ecosystems. More recently, provincial agencies, in collaboration with the federal Department 


of Fisheries and Oceans, published guidelines for evaluating the flow needs of fish as they relate to hydropower proposals, 


and the B.C. government, through its Living Water Smart initiative, aims to include provisions for environmental flows in 


revised water legislation.


Local and regional organizations are crucial to the success of these initiatives. At the watershed scale, the Fraser Basin 


Council is a unique partnership of public and private interests that emphasizes an integrated approach to realizing social, 


economic, and environmental benefits. Other innovations in water management are occurring on a smaller scale. In the 


Nicola sub-watershed a successful community-led process has resulted in the Nicola Water Use Management Plan, which 


specifies how water will be managed to balance the needs of people and ecosystems.


Flow 
Regulation 


and 
Fragmentation


ENvIRONMENTAL FLOWS


STATUS: Good
FORECAST: Steady
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• Oil sands operations are permitted to withdraw  
  large volumes of water from the river, even 
  during low-flow periods when fish and fish  
  habitat are most threatened


• Only 3.3% of the water withdrawn is returned  
  to the river; the rest ends up in toxic tailings  
  ponds because it is too polluted to be returned  
  to the ecosystem after use


• Summer flows in the Athabasca declined by  
  19.8% between 1958 and 2003, and by almost  
  30% since 1970


• Studies indicate that annual runoff may decline  
  a further 30%, with minimum flows in the 
  Athabasca declining a further 7 to 10%


• If flows decline as predicted, water supplies 
  may be insufficient to sustain both the rapidly  
  expanding oil sands production and the integrity  
  of the river and the Peace-Athabasca Delta


Looking Ahead 


Protection of environmental flows in the Athabasca is at the centre of one of Canada’s most important freshwater decisions – 


the development of a new water management framework to regulate withdrawals from the river by the oil sands industry.


Phase 1 – the current, interim framework – specifies how much water industry is allowed to withdraw for different ranges of 


river flow in an effort to manage water use in ways that better respect the natural flow regime. While a good approach, the 


Phase 1 framework has been criticized for being unenforceable, not establishing incentives for industry to reduce water use, 


and neglecting the impact of climate change on future river flows. Importantly, it fails to establish an “ecosystem base flow” – 


a flow threshold below which no further withdrawals are permitted.


The Phase 2 framework – currently under development – must establish a much more robust approach to protecting 


environmental flows in the Athabasca. A committee representing the federal and provincial governments, industry, First 


Nations, Métis groups, and NGOs – including WWF-Canada – is weighing environmental, social, and economic values as it 


develops recommendations for the Phase 2 framework, to be submitted to government regulators by December 2009.


To effectively protect river flows and the Peace-Athabasca Delta, the Phase 2 framework must establish an ecosystem base 


flow, consider the effects of climate change on future river flows, and be legally enforceable. Such a framework would set a 


precedent for protection of environmental flows in Alberta and in Canada. Ensuring that it does ultimately depends on the 


leadership and cooperation of federal and provincial regulators.


Athabasca 
River


The Athabasca River runs unimpeded from its source 


in the Columbia Icefields to the west side of Lake 


Athabasca. It provides the largest direct inflow of water 


to the peace-Athabasca delta – the world’s largest boreal 


freshwater delta – which is highly sensitive to changes 


in natural variability in river flows and water levels.


The Athabasca supports over 30 species of fish and its 


upper section in Jasper National Park, designated as 


a Canadian Heritage River, is a popular destination for 


recreation. The Peace-Athabasca Delta is one of the most 


important waterfowl nesting and staging areas in North 


America; a million or more birds use the ecosystem each 


year during fall migration. It is recognized internationally 


as a Ramsar wetland site and is a significant part of Wood 


Buffalo National Park, a UNESCO World Heritage site. The 


Athabasca Chipewyan and Mikisew Cree First Nations, and 


Fort Chipewyan Métis rely on the river and the delta for 


cultural and spiritual values, as well as for commercial and 


subsistence fisheries. 


While the upper Athabasca remains largely undisturbed, 


downstream the river’s waters are a primary input to the 


world’s largest energy project – the Athabasca oil sands. The 


rapidly increasing water demand for oil sands mining poses a 


serious threat to environmental flows in the lower Athabasca, 


particularly given the declining river flows anticipated as a 


result of climate change.


Length: 1,538 km 


Average discharge: 784 m3/s


Watershed Area: 155,000 km2


Major drainage Basin: Arctic Ocean


Jurisdiction: Alberta


AT A GLANCE 
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Withdrawals 
and 


diversions


Climate 
Change


• The mainstem is free flowing and unaffected 
  by flow regulation and fragmentation


• Oil sands operators are licensed to 
  withdraw 441 million m3 of fresh water 
  from the Athabasca each year – more water  
  than the City of Toronto uses in one year


• Water use by oil sands operations is projected 
  to increase by more than 200% by 2015


• Average air temperature in the region is  
  expected to rise by up to 4˚C by 2050


• Regional climate warming is three times 
  the global average


Flow 
Regulation 


and 
Fragmentation


ENvIRONMENTAL FLOWS


STATUS: Good
FORECAST: declining
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The Nipigon River drains the rugged boreal landscape of 


Ontario’s remote Lake Nipigon basin. Harnessing the river  


for hydropower has drastically altered environmental 


flows in the Nipigon, creating serious consequences 


for freshwater ecosystems.


The Nipigon is the largest river flowing into Lake Superior, 


discharging its waters to the newly created Lake Superior 


National Marine Conservation Area. Forty-six fish species 


inhabit the Nipigon River system, including rare species 


of sturgeon and cisco along with the largest remaining 


population of “coaster” brook trout, which are unique to 


Lake Superior. Historically found throughout Lake Superior 


tributaries, coasters have declined dramatically due to 


habitat and flow changes. Today they live in only a few 


tributaries, including the Nipigon.


The once turbulent Nipigon has been tamed to a series 


of lakes with few stretches of rapids between them. Dams 


constructed to generate hydropower for local needs 


have significantly altered river flows, but one of the most 


dramatic changes is a result of demand for electricity over 


1,000 kilometres away in southern Ontario. The Ogoki 


Diversion, constructed in 1943, diverts water that naturally 


flowed north to James Bay southward through the Nipigon 


system into the Great Lakes to increase hydropower 


generation at Niagara Falls. Over 60 years later, the resulting 


increased flows continue to cause significant erosion of 


river banks and large landslides along the length of the river.


Length: 51 km


Average discharge: 330 m3/s


Watershed Area: 24,650 km2


Major drainage Basin: Atlantic Ocean


Jurisdiction: Ontario


AT A GLANCE 
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Nipigon
River • Only 3 metres of the river’s original 95-metre  


  vertical drop remains unharnessed by dams


• From the 1960s to the late 1980s, river levels  
  fluctuated by as much as 3 metres daily,  
  stranding fish and their eggs and drying out  
  spawning beds


• The Ogoki Diversion increased water levels 
  in Lake Nipigon by 0.62 metres and increased  
  average flows in the Nipigon by 50%, 
  significantly destabilizing the river channel


• Warmer temperatures are expected to cause  
  earlier snowmelt and runoff, decreased 
  summer runoff, and reduced water volumes 
  in the watershed


• Reduced flow volumes and warmer surface  
  water temperatures, due to climate change,  
  could put unique brook trout at risk and alter  
  species distributions


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  strongly affect the river and its tributaries


• Three hydropower dams regulate flow 
  along almost the entire river’s length


• Relative to total flow, withdrawals from 
  the mainstem are not a major concern


• The Ogoki Diversion into the Nipigon 
  basin has significantly changed 
  watershed flow


• Average air temperature in northwestern  
  Ontario has increased by 1 to 1.5°C over  
  the past 100 years


• Precipitation is predicted to decline by up 
  to 20% by 2090


Looking Ahead 


The Nipigon River ecosystem and its fish populations have begun to recover in recent years, as improved operations of 


hydropower dams have restored environmental flows to more natural conditions.


Early efforts to remediate water-level fluctuations in the river set a precedent for management of environmental flows in the 


province. In 1990, local Ministry of Natural Resources staff approached Ontario Hydro about modifying dam operations to 


reduce the extreme and frequent variations in flow that affect brook trout. An interim flow agreement was established 


in September 1990. Concurrently, the provincial and federal governments, Ontario Hydro, and local citizens formed the 


Nipigon River Management Committee. 


In 1994, the interim agreement was expanded into a watershed management plan that gave the flow needs of fish high 


priority. The plan remains in place today, and enormous improvements in the river have been observed since the plan was 


established. With extreme flow fluctuations reduced, brook trout and pike populations have rebounded. A 2002 amendment 


to Ontario’s Lakes and Rivers Improvement Act now requires water management plans for all dams and water-control 


structures. The plans must specify flow and water-level options that recognize multiple needs, including those related to 


fisheries, hydropower, and the environment.


Restoration of more natural flow regimes in the Nipigon demonstrates that, where the will exists, positive change is possible.


Flow 
Regulation 


and 
Fragmentation


ENvIRONMENTAL FLOWS


STATUS: Fair
FORECAST: Improving
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Flowing through lush agricultural land and expand-


ing cities, the Grand River was once described as a 


sewer. It is now recognized as a Canadian Heritage 


River and is one of only two Canadian rivers to receive 


the prestigious International Thiess Riverprize.


The Grand River has changed enormously since European 


settlement began in Ontario. The draining of wetlands and 


clearing of forests reduced the watershed’s ability to 


retain water and moderate high flows. The consequences 


were spring flooding and summer drought, which spurred 


an era of infrastructure development that left a legacy 


of numerous dams, reservoirs, and control structures 


throughout the watershed.


The Grand is a hard-working river. The river and its water-


shed are an important source of drinking water, assimilate 


waste from 28 water treatment plants, support a productive 


agricultural sector, and provide abundant recreation oppor-


tunities. Fly fishing alone contributes more than $1 million to 


the local economy each year. There are 82 species of fish 


in the watershed, representing about 50% of all fish species 


in Canada. Six of the 29 fish species COSEWIC lists as 


vulnerable, threatened, or endangered live in the Grand River.


Although the Grand’s status remains fair, years of river 


modification and increasing water withdrawals for agriculture 


and urban development continue to pose challenges to 


securing environmental flows in the river.


Length: 300 km


Average discharge: 80 m3/s


Watershed Area: 6,800 km2


Major drainage Basin: Atlantic Ocean


Jurisdiction: Ontario


AT A GLANCE 
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Grand
River • Regulation has provided flood control and 


  flow augmentation, but has also modified the  
  natural flow regime extensively


• Dams have fragmented the watershed and  
  curtailed high flows that would naturally flush  
  nutrients and sediment downstream


• Withdrawals peak when flow is at its lowest;  
  the provincial government classifies the lower  
  Grand as a “high use” watershed during 
  summer low-flow conditions


• At peak demand, in the middle Grand as much  
  as 20% of flow is withdrawn; in the Whiteman’s  
  Creek sub-watershed, permitted withdrawals  
  exceed summer mean flows


• Warmer winters could lower water supply 
  and reduce flows; a predicted 10% reduction 
  in spring peak flow will decrease flushing and  
  further reduce water quality


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  strongly affect the river and its tributaries


• The watershed is highly regulated by more  
  than 100 dams and control structures


• Withdrawals in the watershed are among  
  the highest from any watershed in Ontario 


• Demand for water is expected to grow by  
  57% between 2001 and 2031 


• Average air temperature in the watershed 
  is expected to rise by 2.6 to 5.6°C over the 
  next century


• Precipitation is predicted to increase by 11  
  to 18% by 2090


Looking Ahead 


Managing environmental flows in the Grand River demonstrates the challenge of addressing multiple and sometimes 


competing interests in the waters and other resources of Canada’s rivers. It also reveals that society’s demands – for flood 


control, water supply, or electricity generation – need not undermine objectives to maintain healthy freshwater ecosystems.


A number of efforts at various scales are aimed at improving environmental flows in the Grand. Fisheries management 


projects include removing and retrofitting dams and reservoirs to improve fish habitat and restore free-flowing water. To 


better manage the impacts of water withdrawals, the provincial government has decided not to accept new applications 


for withdrawals during low-flow periods in “high use” watersheds such as the lower Grand. As well, the Grand River 


Conservation Authority has established, in collaboration with water users, a low-water response team to coordinate efforts 


to conserve water and keep it in the river during dry periods.


Challenges remain, however. The increasing demand for water from rapidly expanding urban centres along the Grand 


is a growing concern. While many municipalities in the watershed are recognized as leaders in urban water conservation, 


proposals to build a pipeline to bring more water inland from Lake Erie persist as local demand outstrips local supply. 


Discharging additional water into the Grand from beyond the watershed will have unknown effects on the flow and 


integrity of the river ecosystem.


Flow 
Regulation 


and 
Fragmentation


ENvIRONMENTAL FLOWS


STATUS: Fair
FORECAST: Steady
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Severely fragmented by hydropower dams in both the 


Quebec and Ontario portions of its watershed, the 


Ottawa River is one of the most regulated river systems 


in Canada. Its natural flow regimes have been dramatically 


altered, compromising habitat and the diversity and 


distribution of the river’s fish and shoreline vegetation.


Historically significant, the Ottawa provided a travel route 


for First Nations peoples and European explorers, fur traders, 


settlers, and log drivers. For 580 kilometres the river forms 


the Quebec–Ontario border, and the nation’s capital is on its 


shores. The Ottawa provides drinking water for more than a 


million people, and numerous major dams in its watershed 


generate over 4,000 megawatts of hydropower and control 


flooding. Eighty-five fish species inhabit the river, including 


river redhorse and lake sturgeon – both of which COSEWIC 


has listed as species of special concern. The shorelines 


of the Ottawa provide habitat for the nationally significant 


wood turtle and the endangered musk turtle, and its wetlands 


and floodplains support more than 300 bird species, as well 


as rare vegetation types adapted to its cycles.


Because no comprehensive plan is in place for integrating 


environmental flows into hydropower operations, the river 


is likely to continue its decline, which climate change will 


only intensify.


Ottawa 
River


Length: 1,271 km


Average discharge: 470 m3/s


Watershed Area: 146,300 km2


Major drainage Basin: Atlantic Ocean


Jurisdictions: Quebec, Ontario


AT A GLANCE 


Ottawa


Ottawa River


Looking Ahead 


A comprehensive, watershed-based plan to revise the operation of dams to better balance environmental objectives and 


hydropower generation could reverse the continuing decline of the Ottawa. As with all boundary rivers, the challenge 


in developing and implementing an effective water management plan lies in effective collaboration among the relevant 


governments, partners, and interests.


The federal, Ontario, and Quebec governments established the Ottawa River Regulation Planning Board in 1983 to ensure 


integrated management of dams and reservoirs in the watershed, and to minimize flooding while acknowledging the various 


interests of river users. The board, however, has no clear mandate to integrate environmental flows into dam operations. Each 


operator develops its own criteria within the constraints its respective government (Ontario or Quebec) sets out, and provincial 


regulations differ greatly on each side of the river. In Ontario, for example, water management plans developed by Ontario 


Power Generation and the Ontario Ministry of Natural Resources for the Madawaska and Bonnechere Rivers, two tributaries 


of the Ottawa, show how dams can be operated to better address environmental flows. However, this approach is far from the 


norm in the watershed.


The Ottawa is expected to be designated as a Canadian Heritage River in 2009, which may facilitate discussion of the 


need for an integrated management strategy for the river as a whole. Only Ontario is supporting the nomination so far, 


limiting the potential for a full watershed scale approach to maintaining environmental flows.


• Dams and reservoirs store spring runoff, 
  reducing the magnitude of peak flows; 
  regulation decreased the ratio of maximum 
  to minimum flows from about 10:1 in 1870 
  to only 5:1 by 1930


• Dams and regulation have significant negative  
  impacts on Ottawa River lake sturgeon pop- 
  ulations, blocking migration routes, altering  
  flow regimes, and disturbing spawning habitat


• Dams and development have altered 
  floodplains; unique vegetation communities  
  adapted to flooding and drying are now rare


• Only one set of large rapids on the lower 
  section of the Ottawa River, the Deschênes  
  Rapids, remains intact and mostly unaffected  
  by dams or regulation


• Studies predict that higher temperatures 
  and increased evaporation will reduce 
  river flow by 1 to 8%


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  strongly affect the river and its tributaries


• Over 50 major dams alter flows of the 
  Ottawa and its tributaries 


• Relative to total flow, withdrawals from the  
  mainstem are not a major concern


• Average air temperature has increased 
  by 0.5°C since 1945 and is expected to 
  rise by 4 to 5˚C by 2100


• Precipitation has increased 13% since 
  1939 and is predicted to increase further 
  by 5 to 17% by 2075
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ENvIRONMENTAL FLOWS


STATUS: Fair
FORECAST: declining
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Heavy exploitation and an arid climate have made the 


South Saskatchewan River Canada’s most threatened 


river in terms of environmental flows. In some areas, 


more water is allocated for use than is available and the 


river almost runs dry. 


Flowing steeply from its headwaters in the Rocky Mountains 


eastward across the dry plains of Alberta and Saskatchewan, 


the South Saskatchewan supports hydropower, a growing 


population, and most of Canada’s irrigated agriculture. 


Mountain whitefish and rainbow and cutthroat trout are 


found near its source in the Rockies, and threatened 


populations of lake sturgeon live in warmer downstream 


waters. Cottonwood forests in the riparian zone rely on 


cyclic changes in river flow, but numerous dams and reser-


voirs and extensive withdrawals have substantially altered 


flow regimes in the South Saskatchewan system. Droughts 


are a persistent risk in the river basin, which is located in 


the semi-arid Palliser Triangle region, and are expected to 


increase in frequency and duration due to climate change.


Flows in the South Saskatchewan have declined to crisis 


levels. In 2006, Alberta made the unprecedented decision to 


place a moratorium on new applications for water withdrawals 


from the Bow, Oldman, and South Saskatchewan rivers.


Length: 1,392 km 


Average discharge: 280 m3/s


Watershed Area: 148,000 km2


Major drainage Basin: Hudson Bay


Jurisdictions: Alberta, Saskatchewan


AT A GLANCE 
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• On the Bow River, up to 90% of flow is 
  diverted for irrigation; dramatic flow reduction  
  sometimes makes it possible to walk across  
  the riverbed below the Eastern Irrigation  
  District Dam


• Rapid water-level fluctuations due to dams  
  cause habitat instability and limit fish produc- 
  tion; moderation of floods by dams causes a 
  decline in riparian cottonwood forests 


• Studies show that maintaining ecosystem 
  integrity requires 85% of natural flow, yet only  
  30% of it is currently unallocated 


• Downstream of the Gardiner Dam, summer  
  flows have declined by 84% since the early 
  20th century


• Climate change will have severe impacts in the  
  region, already the driest in Canada; the water  
  supply is predicted to decline by 8.4% by 2050


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  strongly affect the river and its tributaries


• The basin contains 13 large hydropower  
  dams and hundreds more smaller dams


• In the basin, water allocations are the 
  highest for any Canadian river, totalling 
  70% of the natural river flow


• Climate change is already causing warmer  
  average air temperature and drier conditions


• The size of source glaciers decreased by  
  50% between 1975 and 1998


South 
Saskatchewan
River


Looking Ahead 


Restoring environmental flows in the South Saskatchewan, a transboundary river, can be achieved only if Alberta and 


Saskatchewan work together, along with the federal government, to manage water use along its entire length. 


In 2008, Alberta announced that it would review its century-old water allocation system. The review is an unparalleled 


opportunity to spur restoration of environmental flows in the South Saskatchewan. Water policy advocates are urging 


the government to set water aside specifically for the environment, and to establish legally enforceable objectives for 


environmental flows, supported by water management plans. Such modifications would set a new standard for water 


allocation systems in Canada. Downstream in Saskatchewan the story may be different. A 2004 study titled Water Wealth: 


A Fifty-Year Water Development Plan for Saskatchewan proposed the construction of four more major dams on the South 


Saskatchewan, which would effectively “drown” the river under a series of artificial reservoirs.


These disparate proposals reveal the challenges encountered with respect to transboundary rivers. The Prairie Provinces  


Water Board, and the Master Agreement on Apportionment it administers, provide a forum for addressing such challenges 


in the South Saskatchewan. While the agreement has served as an effective mechanism for apportioning shared water, 


it makes no provisions for environmental flows to support nature’s water needs. Given the growing pressures of climate  


change, rising water demands, and new dam proposals in the watershed, modernizing the existing apportionment  


agreement to integrate environmental flows would benefit nature and people over the long term.
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ENvIRONMENTAL FLOWS


STATUS: poor
FORECAST: declining
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Flow regulation and fragmentation have dramatically 


altered the flow of the mighty St. Lawrence River. 


Climate change will further alter river flows, potentially 


causing dramatic consequences for economies and 


communities that depend on it.


Draining the Great Lakes – the world’s largest freshwater 


system – the St. Lawrence forms a natural route inland from 


the Atlantic Ocean. The river sustained the Algonquin and 


Iroquois peoples who populated its shores, and guided 


European colonists and fur traders upstream to Upper and 


Lower Canada. It is a river of national and continental 


importance economically, culturally, and ecologically.


River otters, beluga whales, and more than 100 species 


of fish populate the river, and it provides a vital seasonal 


staging area for virtually all of the world’s snow geese. Its 


watershed includes internationally recognized wetlands 


designated as UNESCO World Heritage and Ramsar sites. 


The health of these species and wetlands depends on 


sufficient outflow from the Great Lakes and maintenance 


of seasonal changes in water levels.


The St. Lawrence system has been dammed to generate 


hydropower, and diverted and dredged to form the 


St. Lawrence Seaway, which is one of the world’s busiest 


shipping corridors. Water flows and levels have been highly 


modified; 20 or more of the animal and plant species that 


inhabit the system are listed as vulnerable, threatened, or 


endangered by federal, state, or provincial governments.
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Length: 1,197 km


Average discharge: 16,800 m3/s


Watershed Area: 1,030,000 km2


Major drainage Basin: Atlantic Ocean


Jurisdictions: Quebec, Ontario, New York


AT A GLANCE 


St. Lawrence 
River


Looking Ahead 


Given the poor status of the St. Lawrence and the declining forecast, restoration of environmental flows is a top priority. 


Evidence suggests that the supply of water reaching the upper Great Lakes (Superior, Huron, Michigan, and Erie) is declining, 


primarily due to reduced precipitation related to climate change. This may lead to calls for more flow-control structures in the 


upper Great Lakes, which could further reduce flows down stream in the St. Lawrence.


The IJC establishes operating plans for the infrastructure that controls water levels and flows in the St. Lawrence and in 1963 


implemented the current plan – Plan 1958-D. Focusing on managing the river for commercial navigation and hydropower, the 


plan does not explicitly address environmental flows.


In 2000, the IJC commissioned a study to review Plan 1958-D and develop alternatives that consider environmental flows. 


Released in 2006, the study recommended three new regulation options. Of these, Plan B+, allowing for more natural 


variability in flows, was considered the best for restoring the health of the St. Lawrence. A majority of IJC study board 


members, along with environmental groups and governments in Canada and the United States, endorsed this plan. Despite 


support for Plan B+, the IJC announced a new option that basically represents a “business as usual” approach. The public 


backlash was intense, and the IJC instead agreed to postpone plan implementation and instigated a one-year review 


and revision process, originally scheduled to conclude by mid 2009. No public report has been released, so whether the 


restoration of environmental flows envisioned in Plan B+ will indeed be a priority remains to be seen.


• The magnitude of spring flooding has been  
  reduced to protect shoreline properties; low  
  flows have been augmented to allow for 
  passage of shipping traffic


• The Moses-Saunders Dam near Cornwall,  
  Ontario, which controls water levels on the 
  upper St. Lawrence, has reduced natural 
  variability in water levels by 70%


• Spring flows have been reduced by 2,000 m3/s,  
  and flows between September and March have  
  increased by 300 to 900 m3/s


• Flow regulation has dramatically affected wet- 
  lands: since the 1950s, meadow-marsh and  
  emergent floating vegetation have been reduced  
  by 50%, and wetland bird species have declined


• Modeling suggests that climate change could  
  decrease flows from Lake Ontario into the 
  St. Lawrence by 4 to 24% annually by 2050, 
  and lower water levels at Montreal by 0.2 to 1.2 m


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  strongly affect the river 


• Numerous dams, locks, and canals alter the  
  flow of the St. Lawrence and its tributaries


• Relative to total flow, withdrawals from the  
  mainstem are not a major concern


• Average air temperature in the St. Lawrence  
  basin has increased by 0.5˚C since 1948 
  and is expected to rise by 2.2 to 4.0˚C in 
  the next 100 years
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FORECAST: declining
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The Maliseet people called the Saint John River 


Wolastoq, or “beautiful river.” dams and impoundments 


have so severely disturbed the river – the longest in 


Atlantic Canada – that its once thriving Atlantic salmon 


population is now endangered.


In its upper reaches, from west of Edmundston to Grand 


Falls, the Saint John forms the Canada–United States 


border. From there it flows southeast through the provincial 


capital, Fredericton, and reaches the Bay of Fundy at the 


Reversing Falls in the city of Saint John. The floodplain of 


the lower Saint John encompasses Atlantic Canada’s largest 


wetland, portions of which are designated as a protected 


area, a national wildlife area, and an Important Bird Area. 


The productivity of the wetland depends on the annual 


inundation of its marshes and grassy floodplains.


Three major hydropower dams on the mainstem of the 


Saint John – the Grand Falls, Beechwood, and Maqtaquac 


dams – have significantly altered its natural flow regime. 


In 2009 COSEWIC listed all populations of wild Atlantic 


salmon as “high priority candidates.” Salmon in the Saint 


John are particularly threatened. In parts of the river the 


number of adult fish needed to maintain a viable, self- 


sustaining population is well below minimum requirements.


Currently, no plan exists to manage or restore environmental 


flows in the Saint John. Until one is established, the health  


of the river, its important habitats, and its salmon populations  


are likely to continue to decline.


Saint John 
River


Length: 673 km


Average discharge: 1,110 m3/s


Watershed Area: 55,000 km2


Major drainage Basin: Atlantic Ocean


Jurisdictions: New Brunswick, Quebec, Maine


AT A GLANCE 
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Looking Ahead 


Restoration of environmental flows in the Saint John and the salmon that depend on them will require a coordinated, basin-


wide plan to re-establish a more natural flow regime that better balances nature’s water needs with those of hydropower 


generation and other uses. 


The provincial Clean Water Act enables the Minister of Environment to regulate hydropower projects and dams, including 


those required to maintain a designated rate of river flow. While some dams in New Brunswick are operated to ensure 


minimum flow levels in rivers, generally these levels are defined arbitrarily rather than scientifically. While the Department of 


Fisheries and Oceans regulates a base flow requirement, current operating plans do not require dam operators to consider 


more specific requirements related to natural flow regimes.


Although the Saint John River is an international transboundary river, currently, no IJC committees or boards guide water 


management over the entire watershed, and no management vehicle exists for considering water quantity or environmental 


flows from a transboundary perspective. The Saint John appears to be an excellent candidate for the expansion of the IJC’s 


International Watersheds Initiative (IWI). Already operating in the St. Croix, another New Brunswick river shared with Maine, 


the IWI forms boards to advance an integrated, ecosystem approach to issues in transboundary waters through enhanced 


local participation and strengthened local capacity.


Withdrawals 
and 


diversions


Climate 
Change


• Flow regulation and fragmentation 
  strongly affect the river and its tributaries


• The watershed has 11 major dams; 
  the 3 dams on the mainstem have very 
  large impoundments


• Relative to total flow, withdrawals from 
  the mainstem are not a major concern


• Average air temperature is expected 
  to rise by 4 to 5˚C over the next century


• Snowpack in New Brunswick has 
  decreased by 25 to 50% in the past 
  30 years


• Large fluctuations in flow occur below dams; 
  at one site, flow changes by up to 91% in 
  a 24-hour period, sometimes dewatering 
  portions of the riverbed and killing young fish


• Dams have created reservoirs that constitute  
  nearly half of the river’s length in the middle  
  section of the watershed


• The decline of Atlantic salmon is strongly  
  correlated with the presence of hydropower  
  dams; in comparison to the number of 
  salmon that returned to the Mactaquac Dam  
  historically, only 2.7% returned in 2002


• Warmer temperatures and wet winters are 
  expected to cause earlier spring thaws and 
  potentially higher peak flows in the northern  
  part of the watershed


• Higher temperatures may result in a reduction  
  in river discharge and available water resources  
  in southern New Brunswick


Flow 
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ENvIRONMENTAL FLOWS


STATUS: poor
FORECAST: declining
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Addressing the cumulative impacts of existing and potential pressures on environmental flows and river health requires a 


focus on the scale that matters most – the watershed. Integrated River Basin Management (IRBM) provides a framework for 


coordinating the conservation, management, and development of fresh water within a watershed to advance the protection 


and restoration of environmental flows. As freshwater issues become more acute, IRBM will become increasingly important -  


particularly for boundary and transboundary rivers - as a means for avoiding conflict over fresh water and securing the 


economic, social, and ecological health of Canada's watersheds.


The water we use – when we turn on the tap for a drink, generate electricity, or grow food – is water that we share 


with all life on earth. The challenge for Canada, as one of the world’s water-wealthy nations, is to protect and restore 


the nation’s rivers while playing a leading role in feeding and fuelling an increasingly thirsty and warming world.


Federal and provincial governments must rise to the challenge by taking a leadership role on freshwater conservation 


in Canada, in collaboration with a broad group of stakeholders, including NGOs and watershed organizations, business 


and industry, local and Aboriginal governments, and citizens. The future health of Canada’s rivers, and the cultures, 


communities, and economies that depend on them, hangs in the balance.


Who Is Responsible for Sustaining Canada's Freshwater Flows?
In Canada, legal responsibility for the protection and management of fresh water is shared by the federal and 


provincial governments. Each province has its own system of water law and policy governing allocation of water 


rights, development and operation of instream infrastructure, water quality, and ecosystem protection. The federal 


government has important constitutional responsibilities related to fisheries and fish habitat, boundary and 


transboundary waters, navigation, and water on First Nations land and in the northern territories. Many activities 


that are protected as Aboriginal rights, such as fishing, hunting, gathering, and spiritual practices, are closely tied 


to the health of freshwater resources. The federal government has a duty to act in the best interests of Aboriginal 


peoples when activities such as water withdrawals or dam development interfere with these rights.


This shared responsibility for fresh water makes protecting and restoring environmental flows particularly 


challenging in Canada. In some cases, it results in cooperation and collaboration; in others, it leads to tension and 


potential for conflict. The challenge is likely to grow as pressure on Canada’s fresh water, and the rivers in which 


it flows, increases.


Environmental Flows and Canada's Freshwater Future 


Demands on the planet’s – and Canada’s – fresh water are mounting. Producing more food, generating electricity, fuelling 


industry, and quenching the thirst of expanding cities are placing increasing pressure on Canada’s rivers. As well, climate 


change is bringing new problems and future uncertainties in the form of melting glaciers, altered precipitation patterns, and 


more frequent and intense droughts and floods.


Despite these significant challenges, Canada, unlike many countries, still has the opportunity to avoid a freshwater crisis, 


but only if serious and sustained actions are taken to keep the country’s rivers flowing, for nature and for people:


Take aggressive action on climate change. Canada must play a positive role in creating and implementing a fair, 


effective, and science-based global agreement to fight climate change, and implement a credible national action plan to 


reduce emissions. Assessing vulnerabilities and developing response strategies to adapt to the inevitable effects already 


under way or expected from climate change will be critical to securing healthy rivers and watershed communities. 


Improving the efficiency of water use is an important approach to conserving environmental flows in a changing climate. 


Keep water use within nature’s limits. Securing environmental flows for healthy rivers requires keeping water with-


drawals within the sustainable limits of each watershed. This will mean investing in science to establish environmental 


flow objectives for Canada’s rivers, and modifying water rights and allocation systems to clearly indicate when a river’s 


water needs take precedence over withdrawals. Prohibiting interbasin transfers that move water from one watershed 


to another is fundamental to keeping water use within a watershed’s sustainable limits. 


Change the flow. Opportunities exist to change how dams and other instream infrastructure are managed to better 


balance the environmental flows required to sustain healthy rivers with needs for hydropower, navigation, flood control, 


and water storage. Modifying operating procedures for existing facilities can restore flow regimes in the rivers they 


affect to more natural conditions. Incorporating environmental flow objectives into new project proposals can prevent 


future conflicts and ensure that nature’s water needs are considered at all stages of project development, including 


regulatory approvals processes, siting and design, operating procedures, and performance monitoring.


Charting the 
Course Ahead
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