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Salmon and Contamination in the Columbia River

By Dr. Lori Lambert, PhD (Abenaki/Mi’kmaq)
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Abstract

Thousands of years ago the lands and rivers around Celilo Falls were huge trading areas where as many as 5000 people would come to trade for Salmon. It was a time for abundance and socialization. In the later part of the 1950s, after the development of hydroelectric dams on the Columbia, the tribal people lost the sacred falls, their Salmon, and their way of life. Today, the Columbia River is used as a major transportation artery as well as a source of hydroelectric power.  The waters of the Columbia River are contaminated, dams have slowed the flow of the river, and in some cases the migration of the Salmon is impeded.  The Salmon are contaminated with hundreds of toxins and the people who eat them are suffering from cancer and other ailments. 

Tribal History and the Relationship with Salmon

There is a parallel between the salmon as they struggle upstream to spawn and the tribes of the Northwest as they struggle to retain their treaty rights to fish.  Both continue to meet great obstacles and the most common threat to them both has been politics.  When conflicts have arisen over this past century, it is usually the salmon and the tribes that have lost to the more powerful political interests of big business, timber, railroad, mining, farming, and hydroelectric power. (Sandra Osawa/Makah, 1998, p. 134.)
The Creator made the world ready for man by sending the animals to help him. Every life form on the earth had to make a contribution and the Salmon was the lead species in contributing to the well being of Man. It is where the food and medicine would come from. We as tribal members hold that testimony in great reverence. (abridged from the Yakama story of Creation told by Jerry Meninick, Yakama Tribal Chair) 

The Nez Perce Tribe, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the Warm Springs Reservation of Oregon, and the Confederated Tribes and Bands of the Yakama Indian Nation are the only tribes in the Columbia Basin to have reserved rights to anadromous fish
 in their1855 treaties with the United States.
The people of these tribes have always shared a common understanding -- that their very existence depends on the respectful enjoyment of the Columbia River Basin's vast land and water resources. Indeed, their very souls and spirits were and are inextricably tied to the natural world and its myriad inhabitants. Among those inhabitants, none were more important than the teeming millions of anadromous fish enriching the basin's rivers and streams.

Despite some differences in language and cultural practices, the people of these Tribes shared the foundation of a regional economy based on Salmon. To the extent the resource permits, tribal people continue to fish for ceremonial, subsistence and commercial purposes employing, as they always have, a variety of technologies. Tribal people fish from wooden scaffolds and from boats, use set nets, spears, dip nets and poles and lines. Tribal people still maintain a dietary preference for Salmon, and its role in ceremonial life remains preeminent. Salmon is important and necessary for physical health and for spiritual well being.(Columbia River Inter-Tribal Fish Commission (CRITFC), “Columbia River Treaty Tribes,”  http://www.critfc.org/text/tribes.html)

In May 1855, the Superintendent of Indian Affairs for Oregon Territory invited local tribes and bands of the eastern portion of the territory to an encampment in the Walla Walla valley. Isaac Stevens, the Governor of Washington Territory was ready to begin negotiations with the tribes. More than 2,000 Indian people gathered representing, principally, the Nez Perce, Cayuse, Yakama, Walla Walla, and Umatilla tribes. After the opening ceremonies, Governor Stevens made a detailed proposal about which lands the various tribes would cede to the United States and which the tribes would retain. 

According to Stevens' plan, the tribes would keep two small areas (or reservations)-one for the Yakama bands, the Klickitat, and Palouse, another for the Nez Perce, Walla Walla, Umatilla, and Cayuse. In return, the federal government would make initial cash payments and provide annual disbursements for education, technology, and economic development. 

Most Indian leaders spoke in opposition. They questioned whether they were getting a fair deal and could trust the United States. They expressed their belief that the earth actually did not belong to anyone and could not be owned or sold.  http://www.critfc.org/text/treaties.html)

Although the treaty rights guaranteed the Indian tribes at The Dalles and Celilo Falls the right to continue to fish there, the Indians were expected to move to the reservations set aside for them in the interior of the country. On the reservations, the government forced the Indian people to live like whites. They expected the Indian people to give up their traditional life ways of hunting and fishing and adopt a life of farming and stock raising with the hope that they would become self-supporting farmers and follow the white man's ways of living.  There was little recognition of the fact that the Indian people were already self-supporting with their Salmon fisheries and barter. As might be expected, some of the Indian people from the river moved to the reservations, but some remained because tradition and the Salmon Spirit was too strong to tear them away from their native life ways. 

Those who moved to the reservations eventually tired of the restrictions and arduous tasks imposed upon them by their white guardians. Few of the economic and social benefits promised them ever materialized. Furthermore, religion, regardless of creed, was forced upon them with punitive measures. Their long hair was ordered cut by an Act of Congress. (Dawes Severalty Act, 1879)  The tribes entered into these treaties with the United States government in exchange for education and health care. The government hoped they would turn them away from their native worship. The leaders of spiritual ceremonies were often imprisoned and hobbled with ball and chain. While teaching the Ten Commandments of the Bible, many of their white guardians swindled them out of their lands and the government goods sent to the reservations for their use. Indian people are realists and expect actions to agree with teachings. It is no wonder that many rejected Christianity and left the reservations to return to their native life-ways along the river.

As on many other Aboriginal homelands, the white settlers took every spot of land along the banks of the River in the vicinity of The Dalles on the Oregon side, providing cultural collisions between the Warm Springs Indians (the tribes of Middle Oregon) who returned to the river to fish.  The lands adjacent to the Indians' fishing locations were deeded to the settlers. This made it necessary for the Indians to cross them in order to get to their fisheries. They also set up their camps and drying sheds on these lands. Since many brought their horses with them, they grazed their horses on their traditional lands that were now ceded to the white settlers.  Furthermore, the settlers claimed exclusive right to the fishing locations adjoining their lands and used them to catch Salmon for commercial purposes. The settlers protested to the government that the Warm Springs Indians were trespassing. To relieve the situation the United States made another treaty with the Warm Springs Indians in 1865 known as the Huntington Treaty. This treaty forced the Warm Springs Indians to relinquish their fishing sites at The Dalles and Celilo Falls to the United States and remain on the reservation. For this transaction, the Indians received $3,500.  The Warm Springs people maintained that the treaty was fraudulent and continued to fight for their right to fish on the Columbia River.  The Huntington Treaty was finally nullified in 1969. (Taylor, 1999, p. 135)

The Yakama People also had problems with the white settlers along the banks of the River on the Washington side. The first large-scale controversy came at their Tumwater fishery. Reverend Taylor, having secured deeds to the lands embracing this location, proceeded to build a fence to prevent the Indians from crossing these lands and maintaining camps on them. The Yakama People appealed to the United States to protect their rights as promised in the Treaty. In 1886 the United States on behalf of the Yakama Tribe instituted action in the Territorial courts of Washington against Taylor to stop him from preventing access to the Tumwater fishery. The Supreme Court of the Territory of Washington in the following year ordered an injunction issued against Taylor restraining him from further interfering with the Yakama People. (U.S. v. Taylor, 13 P. 333 Washington Territory)

In 1905 the Yakama People were again denied access to their fisheries along the Columbia at The Dalles. Lineas and Audubon Winans operated a fish wheel at this location and had acquired the land adjoining it from the government by patent. In order to gain exclusive use of this fishery, which they claimed they were lawfully entitled to, they prevented the Yakamas from crossing their land. The Yakama People applied to the U. S. District Court for an injunction against the Winans. The court refused the injunction and the case was taken to the Circuit Court of Appeals, which upheld the action of the lower court. The Yakama People then appealed to the United States for protection under the Treaty. The United States on behalf of the Yakama People took the case to the United States Supreme Court. That court reversed the action of the lower courts and enjoined the Winans from further interfering with the Yakama Peoples use of this fishery. Justice McKenna in writing an opinion stated:

At the time the treaty was made the fishing places were part of the Indian country, subject to the occupancy of the Indians, with all the rights such occupancy gave… (U.S. v. Winans, 198 US 379 (1905) The right to resort to the fishing places in controversy was part of the larger rights possessed by the Indians, upon the exercise of which there was not a shadow of impediment, and which were not much less necessary to the existence of the Indians than the atmosphere they breathed. New conditions came into existence, to which those rights had to be accommodated. (U.S. v. Winans, 198 US 380)

In 1916 the Seufert Brothers operated a cannery at The Dalles on the Oregon side of the river and prevented the Yakama People from using the Wah Sucks or Lone Tree fishery adjacent to their property. The Yakama People claimed this location as one of their Aboriginal fishing sites. The Seufert Brothers maintained that since this site was on the Oregon side of the river, the Yakama People had no right to it. The United States on behalf of the Yakama People instituted action in the District Court of Oregon against the Seufert Bros. The District Court decided in favor of the Yakama People. The case was appealed to the Supreme Court of the United States and in 1919 the Supreme Court upheld the decision of the District Court and stated the following opinion:

The district court found, on what was sufficient evidence, that the Indians living on each side of the river, ever since the treaty was negotiated, had been accustomed to cross to the other side to fish . . . The record also shows . . . that the Yakima Indians were accustomed to resort habitually to the locations described in the decree for the purposes of fishing at the time the treaty was entered into, and that they continued to do so to the time of the taking of the evidence in the case. . . . how the Indians understood this proviso we are considering cannot be doubtful. During all the years since the treaty was signed they have been accustomed habitually to resort for fishing to the places to which the decree of the lower court applies . . . This shows clearly that their understanding of the treaty was that they had the right to resort to these fishing grounds . . . and this is the extent of the right that is secured to them by the decree we are asked to revise. To restrain the Yakima Indians to fishing on the north side and shore of the river would greatly restrict the comprehensive language of the treaty . . . and would substitute for the natural meaning of the expression used-for the meaning which it is proved the Indians, for more than fifty years derived from it-the artificial meaning which might be given to it by the law and by lawyers. (Suefert Bros. Co. v. US 249 US 194 (1919)

The right of the Yakama People to fish at Celilo Falls on the Oregon side of the Columbia River was also contested in the Brookfield Fisheries case in 1936. The courts decided in favor of the Yakama People in this case. (U.S. v. Brookfield Fisheries 24 F. Supp 712 (D. Or. 1938) Thus the federal courts successfully defended the Treaty rights of the Yakima Indians to their aboriginal fisheries at The Dalles and Celilo Falls through the years. The Yakama People have also continuously exercised these rights to their fisheries and today are the dominant tribe on the fishing grounds. In 1951 the Yakama People were 63 per cent of all the Indians fishing in the area. In the same year 78 per cent of all the fish, in pounds, sold to commercial buyers in the area were caught by the Yakama People. (Barber, 2005, p. 164.)

Traditional Knowledge
: The Problems Observed by Contemporary Tribal Fishermen 

SuSep and Mali have been eating and fishing for Columbia River Salmon all their lives. They live in the small fishing village of Celilo. Celilo is named for the massive Celilo Falls that were once present on the Columbia River. It was a place of intense Salmon fishing and trading. Today, Celilo continues to be a closely-knit community with a new Longhouse built by the Army Corps of Engineers in 2006. Residential houses are substandard, but filled with love of family and respect for traditions. The people of Celilo have a major highway running beside their village, which separates them from the River, and the Bonneville Dam has silenced the Falls. The Salmon of the Columbia continue to be the major source of protein for the Tribal members as well as an economic development venture for the tribe. 

However, for the past ten to fifteen years, the People have noticed an increase in cancers among tribal members who live on Salmon caught in the River.  

We were not always poor and Celilo was not always like this,” SuSep tells his grandchildren.  

I remember the thundering roar of water rushing over Celilo Falls. You couldn’t even hear someone next to you when they were talking. You would have to use sign language. There were some explorers who came here from Washington DC, sent out by a president. They told the People their names were Lewis and Clark. They were looking for horses to trade to get to the Pacific. When they came here, people were trading for Salmon up and down the river. People would come as far away as Canada to trade for the Salmon. 

My grandparents and their grandparents have always been connected to the Salmon from time immemorial. Salmon were always healthy to eat and today the Salmon are sick and we don’t know why. The Salmon have nodules like cancers, and twisted spines, and sometimes I even see the fish glowing in the dark when they are on the drying racks. When my son catches Salmon with nodules and yellowish skin, we throw them to the Magpies. I was always told that was a cancer and who wants to eat cancer?

His wife, Mali, talks about the loss of the Celilo Falls: 
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Photo courtesy of: oregonstate.edu/dept/ncs/photos.html
The Creator made the Falls. They weren’t put here for us. They were put here for the Salmon. When Bonneville Power put in the dams, they blew up the big rocks that made up the Falls. They will never be the same again. Oh, it was beautiful when I was young. The women used to carry the big fish up the banks of the river and cut them in half so they could be dried in the smoke fires. Salmon was the first food of our babies, and Salmon connected the babies to their culture and their heritage. We never had store bought cereal. We used to make a soup of the Salmon and give it to our children and our babies.  We would wear our traditional dresses and people would come from Seattle and Portland to trade and buy fish, all kinds of people, not just Indians. 

In the Spring we have the First Salmon Ceremony in the Long House and there is feasting and a Powwow with dancing and of course eating. I won’t tell you about our Salmon Ceremony, but in some tribes the first Salmon are laid on a mat of cedar with their heads pointed upstream.  Often they are sprinkled with down feathers. Prayers are said for their bodies and souls. The Salmon are offered fresh water after their long migration from the sea. The first Salmon are then cooked and divided in small pieces among all the people at the seven-day ceremony (Cajete, 1999).  Salmon are slit lengthwise and baked over cedar planks so their spirits will rise with the smoke.  In some tribes, the hearts of Salmon are never eaten or given to dogs. The hearts are buried in the ground.  However, some people of the Yakama Nation eat Salmon hearts. The bones are returned to the stream where they were born, the heads pointing upstream so Salmon will return a hundredfold.  Salmon sustains the People, and it is human respect, care, and provision of “clean” water that helps to sustain the Salmon. 

Salmon and the tribe are integrally tied to these Columbia River Salmon. We are the Salmon and the Salmon are us.  Our tribe has a story of the Salmon of how they know when to come up the river. They hide under the river as human beings and in the Spring, they put on their Salmon clothes and swim up to Celilo Falls to give birth and to feed the tribe. 

We are teaching our children and grandchildren these stories and the value of the Salmon to us. My son is a Salmon fisherman and his wife prepares the Salmon for smoking.   They say that they have seen Salmon with yellow skin. 

My son is fishing on the river when the Salmon begin to run. We have a family place where we fish with dip nets and boats. No other people are allowed to fish there except the Four Salmon Treaty Tribes. For the past many years we have noticed that the Salmon are not as healthy as they once were. 

When the women gut and slice them to prepare them for drying, they have nodules in their flesh. The muscles are not as firm as they once were. They muscles are what we call “mushy.” And the skin on my hands has burns from always being in the river water. Sometimes we see Salmon with deformed spines that are all curvy. 

They told us to stop eating Salmon, but that is like cutting off our arms. We can never stop eating the Salmon. We wouldn’t be tribal members if we did that. Then they told us to eat just a little Salmon, but we can’t do that either. When the Salmon begin to run we eat Salmon 4,5 and 6 times a day. 

In 1942 the US government removed a lot of tribal people from the river because they had to build a nuclear processing plant called Hanford
 for the Manhattan Project.  The tribal people who lived there ate berries and ate Salmon same as us. Today, the land is abandoned and contaminated as well. The government told the people that they could go back to the land, but it is still radioactive and they will never be able to go back. Even the ants in the ground are radioactive.  

As soon as the Native people left the area all their rights to the land disappeared.  The hunting rights, the fishing rights. And they still have not gotten those rights back. 
Research Findings from The Environmental Protection Agency (EPA)

In 1985 the Yakama Nation Tribal Council applied for and received a grant from the EPA to conduct a fish tissue study of all of the fish in the Columbia River. The project was continued in 1998.  The study was designed to answer three questions:
1. Are fish from the Columbia River Basin contaminated with toxic chemicals? 
2. Are there differences in chemical concentrations among fish species and study sites within the basin and other locations throughout the United States? 
3. Are there potential human health risks from consumption of contaminated fish? 
The fish were analyzed for 132 chemicals, including pesticides, metals and organic pollutants. The fish tissue chemical concentrations were evaluated for each study site and for the whole basin. 

The results of the study showed that all species of fish had some levels of toxic chemicals in their tissues and in the eggs of Chinook and Coho Salmon and steelhead. The fish tissue chemical concentrations were variable within fish (duplicate fillets), across tissue type (whole body and fillet), across species, and study sites. However, the chemical residues exhibited some trends in distribution across species and locations. The concentration of organic chemicals in the Salmonids (Chinook and Coho Salmon, rainbow and steelhead trout) and eulachon were lower than any other species. The concentrations of organic chemicals in three species (white sturgeon, mountain whitefish, large scale sucker) and Pacific lamprey were higher than any other species. The concentrations of metals were more variable, with maximum levels of occurring in different species.

Of the 132 chemicals analyzed in this study, DDE, Aroclors, zinc, and aluminum were detected in the highest concentration in most of the fish tissues sampled throughout the basin. The basin-wide average concentrations for the organic chemicals (DDE, Aroclors, chlorinated dioxins and furans) ranged from non-detectable in the anadromous fish species to the highest levels in resident species
. DDE, the most commonly found pesticide in fish tissue from our study, ranged from a basin- wide average of 11 ppb[2] in whole body eulachon to 620 ppb in whole body white sturgeon. The sum of Aroclors ranged from non-detectable in eulachon to 190 ppb in mountain whitefish fillets. sturgeon. Chlorinated dioxins and furans were found at low concentrations in fish species. The basin-wide average concentration of the sum of chlorinated dioxins and furans ranged from 0.0001 ppb in the walleye, large scale sucker, Coho, and steelhead fillets, fall Chinook Salmon (whole body, fillet, eggs) and steelhead eggs to 0.03 ppb in whole body white sturgeon.

The chemicals that contribute the most to potential health effects are the persistent bioaccumulative chemicals (PCBs, DDE, chlorinated dioxins and furans) as well as some naturally occurring chemicals (arsenic, mercury). The EPA needs to eliminate or reduce these chemicals in the environment, but currently, there are many chemicals in the Columbia River that are not regulated by the EPA. Among these are hormones and pharmaceutical waste. 

Some pollutants persist in the food chain largely due to past practices in the United States and global dispersion from outside North America. Although some of these chemicals are no longer allowed to be used in the United States, a survey of the literature indicates that these chemical residues continue to accumulate in a variety of foods including fish. Human activities can alter the distribution of the naturally occurring metals (e.g. mining, fuel combustion) and thus increase the likelihood of exposure to toxic levels of these chemicals through inhalation or ingestion of food and water.
*The Following Table Lists selected species of fish and contaminants. Samples are from whole bodies only and not samples of fillets with skin.  Two figures represent the range of the chemical. One figure represents the average. Rainbow trout and sucker are resident fish. Others are migratory.

Chemical measured in µg/kg 

Amounts in selected Fish species

	Metals: Chemical
	Fall Chinook
	Spring Chinook
	Coho
	Steelhead
	Rainbow Trout
	Sucker

	Aluminum
	630
	790
	500
	1000
	2600
	No data

	Arsenic
	530-1100
	560-1200
	450-600
	450-600
	50-560
	74-320

	Barium
	110
	110
	140
	220
	1200
	No data

	Cadmium
	5-10
	6-170
	<4
	29-88
	4-58
	50-600

	Cobalt
	140
	110
	120
	150
	88
	No data

	Copper
	1000-14,000
	1100-2300
	720-2400
	1900-6800
	900-5000
	850-4310

	Lead
	11-1200
	10-92
	11-20
	10-360
	26
	37-78

	Mercury
	50-200
	71-130
	11-20
	50-420
	33-380
	50-370

	Selenium
	380-570
	360-680
	330-420
	460-940
	
	280

	Zinc
	27,000
	25,000
	30,000
	14,000
	20,000
	

	Agricultural Chemicals
	
	
	
	
	
	

	Chlordane
	
	66 (in eggs)
	43
	
	29
	

	DDE
	 5-53
	10-16
	31-37
	10-11
	3-84
	20-2000

	DDT
	2-7
	3-8
	2-4
	5-33
	2-12
	37-52

	PCB-Aroclor1260
	11-47
	13-26
	18-19
	9-29
	6-22
	100-700

	PCB-Aroclor:1254
	9-35
	9-25
	12-19
	6-21
	10-20
	100-2100

	
	
	
	
	
	
	


*Adapted from EPA study of Basin-wide average concentrations of metals in composite samples of fish from the Columbia River Basin, 1996-1998. 

Most contaminated fish don't make it to the dinner table because tribal fishermen dispose of them if they observe nodules or discolored skin. But the fish that do make it to the table may be just as harmful and loaded with an assortment of toxic pollutants that are threatening the health of some 20,000 Native Americans

As fish consumption rates increase, so does the possibility of non-cancer health effects, such as impacts on the immune system, on development, and on the liver. These effects are due primarily to the concentrations of PCBs, DDE, and mercury in fish. 

For Native Americans eating the most Salmon, steelhead and rainbow trout, the risk of developing cancer ranged from 7 cases in every 10,000 people to 2 in 1,000, based on EPA fish contaminant study tests of the fish caught at different locations in the basin.

The study by the U.S. Environmental Protection Agency concludes that members of the Four Treaty Tribes in the basin, most of whom eat large amounts of fish, have a high risk for cancer and other diseases compared with the general [image: image1.png]


public. The risk for their children is even greater. 

The study concluded that Native Americans, who consume the fish they catch in the Columbia River basin at a rate of 48 meals per month, are 50 times more likely to have cancer after 70 years than members of the general public who typically consume those fish at a rate of one meal per month. (Appendix II)

The EPA found that many of the contaminants resided in the fat and skin of the fish. And recommended that Tribal Members be informed of these findings and be educated on how to prepare cook the Salmon so the contaminants will come out in the oil, skin, and fat. 

History of the Contamination in the Columbia River

The rapid birthrate of synthetic products that began in 1945 after World Ward II far surpassed the ability of the government to regulate their use and disposal.  Between 45,000 and 100,000 chemicals are commonly in use. Of that number, 75,000 is the most frequently cited estimate of synthetic chemicals in use today.  Of these only 15 to 3 percent have been tested for carcinogenicity.
  Approximately forty or so chemicals have been identified as mimicking estrogen
. (Steingraber, 1997, p.99-111) 

Estrogen mimics are being increasingly detected in agricultural runoff, effluent from water treatment plants (often from drugs flushed down the toilet in homes), and pollution from manufacturers including plastics factories and paper pulp mills. These chemicals are also turning up in aquatic animals and birds that live in or near streams, rivers and the ocean. They are known, in certain concentrations, to disrupt the ability of alligators, frogs, birds and fish to mature and reproduce.
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EPA’s Risk Assessment Model: Columbia River Basin Fish Contaminant Survey 
1996-1998EPA 910-R-02-006 12aug02

Polar Bears in the remote Norwegian Island of Svalbard are a long way away from the salmon in the Columbia River, but both species are affected by PCBs and other chemical contaminants.  Scientists in Norway have discovered seven female polar bears near the Island of Svalbard bearing both female and male genitalia.  The researchers suspect polychlorinated biphenyls that concentrate in the bears’ fat. (Science, Vol. 280, June 98)  Like humans, polar bears live at the top of their food chain.
   

Scientists have been studying data from wildlife concerning estrogen-disrupting chemicals such as PCBs and others. Laboratory experiments and a handful of human studies support the possibility of physical, mental, and behavioral disruption in humans that could affect fertility, learning ability, aggression, and parenting and mating behaviors. (Coburn,1996)

Using toxic wastes to create fertilizer is a rampant practice in Washington State, but findings from investigative reporter, Duff Wilson of The Seattle Times, uncovered a growing national phenomenon. Wilson found examples of wastes laden with heavy metals being recycled into fertilizer to be spread across crop fields. 
…some of the fertilizers and soil additives used to grow food crops on farms contain heavy metals and dioxins that "tag along" with the intended ingredients. Citizens and some farmers have raised concerns about whether these metals and dioxins are making their way into the food we eat and the environment that surrounds farmland. They also have questioned whether the state is adequately scrutinizing the practice of recycling industrial waste products into a small but agriculturally important group of fertilizers used to produce food and other crops. (Duff Wilson, The Seattle Times, (Seattle Times, July 3, 1997) 
Across the Columbia River basin in Moxee City a dark powder from two Oregon steel mills is poured from rail cars into the top of silos attached to Bay Zinc Co. under a federal permit to store hazardous waste. The powder, a toxic byproduct of the steel-making process, is taken out of the bottom of the silos as a raw material for fertilizer. "When it goes into our silo, it's a hazardous waste," said Bay Zinc President Dick Camp. "When it comes out of the silo, it's no longer regulated. The exact same material. Don't ask me why. That's the wisdom of the EPA. (http://www.wa.gov/ecology/pie/1998news/fert.html)

In Camas, Clark County, along the Columbia River, highly corrosive, lead-laced waste from a pulp mill is hauled to Southwest Washington farms and spread over crops grown for livestock consumption. When it rains, these chemicals can run off into the Columbia or leach
 into the soils to contaminate the ground water below.
Any material with fertilizing qualities can be labeled and used as a fertilizer, even if it contains dangerous chemicals and heavy metals. The wastes come from iron, zinc and aluminum smelting, mining, cement kilns, the burning of medical and municipal wastes, wood-product slurries and a variety of other heavy industries.  Among the substances found in some recycled fertilizers are cadmium, lead, arsenic, radionuclides and dioxins, at levels some scientists say may pose a threat to human health. Although the health effects are widely disputed, there is undisputed evidence the substances enter plant roots. (http://www.wa.gov/ecology/pie/1998news/fert.html)

If an animal eats food containing a toxic substance day after day, under certain circumstances that substance will concentrate in the animal to a higher level than in the food. This is called biomagnification.  It can lead to dangerous levels of toxic substances in the food we eat. (Harte, Holdren, Schneider, & Shirley, 1991, p.86).  

What the Tribes Have Done to Protect the Fish 

To counteract the effects of the dams and pollution of the fish, and to protect their treaty-reserved property and sacred salmon heritage, the Warm Springs, Yakama, Umatilla, and Nez Perce tribes joined together in 1977 in the manner of the old Celilo Fish Committee with a  purpose of renewing their authority in fisheries management. Out of that effort, the tribes created a coordinating and technical organization to support their joint and individual exercise of sovereign authority. Based as it was on a time-tested tradition, the new organization, the Columbia River Inter-Tribal Fish Commission (CRITFC), became a valuable means for organized intertribal representation in regional planning, policy, and decision-making. The Columbia River Inter-Tribal Fish Commission is the technical support and coordinating agency for fishery management policies of the four Columbia River treaty tribes. CRITFC’s mission is to ensure a unified voice in the overall management of the fishery resources, and as managers, to protect reserved treaty rights through the exercise of the inherent sovereign powers of the tribes. As its founders intended, the organization's assignment remains the same today: unity of action in service of the salmon. (http://www.critfc.org/text/work.html)

In 2003-2005, in cooperation with CRITFIC, the EPA, Oregon Health Sciences University, Salish Kootenai College, tribal elders, and local fishermen, the Yakama Nation developed a plan to educate tribal members regarding the danger of eating contaminated fish as well as the cultural and nutritional benefits of eating Salmon. A massive reservation-wide program was devoted to this effort including production of a two-part education video
 created especially for the project and screened at every tribal gathering.  Posters were developed and Yakama Indian Health Service was involved with educating pregnant and nursing women to gain a greater understanding of the benefits of breast-feeding and the proper cooking method to reduce contamination in the Salmon.  Elders were involved with demonstrations on cooking fish “the old way,” skewered on a stick or on a grill, which allows the fat to drop away.   

What is the Solution to the Problem of Contamination of the River? 

If we protect them [the salmon] we have to say "no" to industrial pollution and to the idea of safe levels of poison chemicals. How long are we going to continue to self-destruct? If we befoul the rivers, streams, creeks and lakes, we are befouling ourselves. We have to say NO! We keep seeing government after government allowing pulp mills to be built before safeguards. They are in place, finally, and we say "what about the pollution?" "Oh, but that's going to cost $40 million to see that we're pollution- free." Right now we have "safe levels" for our people in this country. We've got to say "No, no more." Otherwise, all of us are just paying lip service to wild salmon stock. My vision of the rebuilding of the Kennedy Lake sockeye stocks is an impossible dream if we add the insult of spraying toxic chemicals alongside the stream, as they are doing today, in addition to the painful injury of steep, clear-cut slopes. Our inlets will not provide the environment needed by our young salmon to grow and survive if we allow the salmon farming to grow unchecked. We have many examples: pulp mills, lumber mills, the Fraser River [and Columbia Rivers] are just two examples. (Simon Lucas: http:// conbio.rice.edu/nae/docs/salmon.html )

For American Indian people, and for most Indigenous people world wide, the view of a healthy environment encompasses and supports our vibrant and ancient Indigenous spirituality and culture. It reflects on who we are as a tribe and as individuals. Tom Goldtooth, National Coordinator of the Indigenous Environmental Network states, “We are one with the air, water, and soil of Mother Earth.” (Indian Country Today, March 25, 2005Source?)  We believe in the paradigm: healthy environment, healthy people, healthy culture. Our medicine plants, our traditional animals, our cosmology, stories, songs, and oral history from the lands of our ancestors all emanate from healthy lands.  Indigenous cultures globally revere the Earth as the great nurturing mother, a living entity who creates and fosters life and health.  

Five hundred years ago, forces from Europe came to the Americas and attempted to prove to Native Peoples that their lands, waters, animals, plants, and mountains were not so sacred.  They despoiled the land, colonized the people, imported cattle, eliminated indigenous plants, insects, and unwanted predators.  As we have seen, it continues today in the Columbia River with pesticides, herbicides, and nuclear waste, and persistent organic pollutants or POPs.   One of the most sinister problems we face are persistent organic pollutants or POPs. POPs are a group of synthetic chemicals that do not biodegrade in the environment, accumulate in the bodies of animals and humans, and are toxic to a wide variety of wildlife. They are chlorine based and include PCBs, Dioxins, furans, and the pesticides aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, hexachlorobenzine, mirex, and toxaphene. In addition, some POPs are estrogenic hormone imposters that bind with the hormone receptors at the cellular level, accumulate in the food chain and threaten the existence of fish and wildlife through direct or indirect toxic properties. POPs have been found in the amniotic fluid surrounding the unborn fetus and cause DNA damage resulting in feminization of species, small penises, and low sperm counts. POPs contaminate fetal blood, and poison Mothers’ milk.  They can increase the risk of reproductive cancers and cause damage to the immune system.

How then can the Yakama People build capacity to take effective action and clearly identify and address their concerns about contaminants and changes in the environment? How can this be accomplished in a manner that respects tribal sovereignty and tribal authority?
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EXECUTIVE SUMMARY

Introduction
This report presents the results of an assessment of chemical pollutants in fish and the potential risks from consuming these fish. The fish were collected throughout the Columbia River Basin in Washington, Oregon, and Idaho.

After reviewing the results of the U.S. Environmental Protection Agency (USEPA. 1992a) 1989 national survey of pollutants in fish in the United States, EPA became concerned about the potential health threat to Native Americans who consume fish from the Columbia River Basin. The Columbia River Intertribal Fish Commission (CRITFC) and its member tribes (Warm Springs Tribe, Yakama Nation, Umatilla Confederated Tribes, Nez Perce Tribe) were also concerned for tribal members who consume more fish than non-Indians.

In order to evaluate the likelihood that tribal people may be exposed to high levels of contaminants in fish tissue EPA, CRITFC and its member tribes, designed a study in two phases. The first phase was a fish consumption survey which was conducted by the staff of CRITFC and its member tribes. The fish consumption survey was completed in 1994 (CRITFC 1994). The conclusions of the tribal survey were:

“The rates of tribal members’ consumption across gender, age groups, persons who live on- vs. off-reservation, fish consumers only, seasons, nursing mothers, fishers, and non-fishers range from 6 to 11 times higher than the national estimate used by USEPA.” (quote from CRITFC, 1994, Page 59)

The results of the fish consumption survey accentuated the need to complete an assessment of chemicals in the fish being consumed by CRITFC’s member tribes.

In 1994, EPA and CRITFC’s member tribes initiated the second phase of the study which was a survey of contaminants in fish tissue in the Columbia River Basin and the subject of this report. The contaminant survey was designed by a multi-agency group including CRITFC, Washington Departments of Ecology and Health, Oregon Departments of Environmental Quality and Health, the Confederated Tribes of Warm Springs, the Yakama Nation, the Umatilla Confederated Tribes, the Nez Perce Tribe, U.S. Geological Survey, and U.S. Fish and Wildlife Service. Sample collection took place between 1996 and 1998 with the help of CRITFC’s member tribes and staff of federal and state agencies. Chemical analyses were completed in 1999. The analyses were done by EPA and commercial laboratories.

While the study was initiated because of concern for Native American tribes, the results are important to all people who consume fish from the Columbia River Basin. This study provided EPA with information to determine:

1. if fish were contaminated with toxic chemicals,

2. the difference in chemical concentrations among fish species and study sites, and

3. the potential human health risks due to consumption of fish from the Columbia River Basin.

The results of this survey provided information on those chemicals which were most likely to be accumulated in fish tissue and therefore posed the greatest potential risks to people. These are the chemicals for which regulatory strategies need to be defined to reduce these chemicals in our environment.

This study was not designed to evaluate:

1. health of past or future generations of people who consume fish from the Columbia River Basin,

2. rates of disease in tribal communities,

3. specific sources of chemicals,

4. multiple exposures to chemicals from air, water, and soil,

5. food other than fish, and

6. risks for a specific tribe or individual.

It is our hope that the results of this survey will be used by CRITFC’s member tribes as well as others to more completely evaluate and protect the quality of the fishery resource.

Study Design
This study was designed to estimate risks for a specific group of people (CRITFC’s member tribes). Therefore, the sample location, fish species, tissue type, and chemicals were not randomly selected. Collection sites were selected because they were important to characterizing risks to CRITFC’s member tribes. Chemicals were chosen because they were identified in other fish tissue surveys of the Columbia River Basin as well as being found throughout the environment.

This type of sampling is biased with unequal sample sizes and predetermined sample locations rather random. This bias is to be expected when attempting to provide information for individuals or groups based on their preferences. The results of this survey should not be extrapolated to any other fish or fish from other locations.

A total of 281 samples of fish and fish eggs were collected from the Columbia River Basin. The fish species included five anadromous species (Pacific lamprey, smelt, coho Salmon, fall and spring chinook Salmon, steelhead) and six resident species (large-scale sucker, bridgelip sucker, mountain whitefish, rainbow trout, white sturgeon, walleye). Four types of samples were collected: whole-body with scales, fillet with skin and scales, fillet without skin (white sturgeon only), and eggs. The fillets were all with skin except for the white sturgeon. The armor-like skin of the white sturgeon is considered too tough for ingestion. All the samples were composites of individual fish, except white sturgeon. The white sturgeon were analyzed as single fish instead of composites because of their large size. The number of fish in a composite varied with species, location, and tissue type. Eleven samples of eggs were collected from steelhead and Salmon. Due to availability of fish, limitation in time and funds, certain species were not sampled as frequently as others. In particular, the bridgelip sucker, coho Salmon, and eulachon were collected at only one location. Pacific lamprey and walleye were collected at only two locations. The type of tissue tested (whole body, fillet, egg) varied with species and sample location.

Three replicate samples for each fish type were collected from a total of 24 study sites. These sites were located on 16 rivers and creeks, including, Hood River, Little White Salmon River, Wind River, Fifteen Mile Creek, Wenatchee River, Willamette River, Deschutes River, Umatilla River, Thomas Creek, Meacham Creek, Klickitat River, Yakima River, Snake River, Clearwater River, Looking Glass Creek, and the mainstream Columbia River. Different species were collected from each site depending upon the fishing practices of CRITFC’s member tribes. Despite these many variables, general trends in the monitoring of pollutants in these various species and tissues were evident.

The fish tissues were analyzed for 132 chemicals including 26 pesticides, 18 metals, 7 PCB Aroclors, 13 dioxin-like PCBs, 7 dioxin congeners, 10 furan congeners, and 51 miscellaneous organic chemicals. Of these 132 chemicals, 92 were detected. The most frequently detected chemicals in fish tissue were 14 metals, DDT and its structural analogs (DDD, DDE), chlordane and related compounds (cis-chlordane, trans-chlordane, cis-nonachlor, trans-nonachlor, and oxychlordane), PCBs (Aroclors[1] and dioxin-like PCBs), and chlorinated dioxin and furans.



[1] Aroclors = commercial formulation of mixtures of PCB congeners; Aroclors 1242, 1254, and 1260 were the only aroclors detected in fish tissue in our study



Results
The fish tissue chemical concentrations were evaluated for each study site and for the whole basin. The results of the study showed that all species of fish had some levels of toxic chemicals in their tissues and in the eggs of chinook and coho Salmon and steelhead. The fish tissue chemical concentrations were variable within fish (duplicate fillets), across tissue type (whole body and fillet), across species, and study sites. However, the chemical residues exhibited some trends in distribution across species and locations. The concentration of organic chemicals in the Salmonids (chinook and coho Salmon, rainbow and steelhead trout) and eulachon were lower than any other species. The concentrations of organic chemicals in three species (white sturgeon, mountain whitefish, large-scale sucker) and Pacific lamprey were higher than any other species. The concentrations of metals were more variable, with maximum levels of occurring in different species.

Of the 132 chemicals analyzed in this study, DDE, Aroclors, zinc, and aluminum were detected in the highest concentration in most of the fish tissues sampled throughout the basin. The basin wide average concentrations for the organic chemicals (DDE, Aroclors, chlorinated dioxins and furans) ranged from non-detectable in the anadromous fish species to the highest levels in resident species. DDE, the most commonly found pesticide in fish tissue from our study, ranged from a basin- wide average of 11 ppb[2] in whole body eulachon to 620 ppb in whole body white sturgeon. The sum of Aroclors ranged from non-detectable in eulachon to 190 ppb in mountain whitefish fillets. sturgeon. Chlorinated dioxins and furans were found at low concentrations in fish species. The basin-wide average concentration of the sum of chlorinated dioxins and furans ranged from 0.0001 ppb in the walleye, large-scale sucker, coho, and steelhead fillets, fall chinook Salmon (whole body, fillet, egg) and steelhead eggs to 0.03 ppb in whole body white sturgeon.



[2]   ppb = parts per billion = µg/kg



The concentration of metals did not show a distinct difference between anadromous and resident fish species. The basin-wide average concentrations of arsenic ranged from non-detectable in rainbow trout fillet to 890 ppb in whole body eulachon. Mercury ranged from non-detectable levels in Pacific lamprey fillets and whole body eulachon to 240 ppb in large-scale sucker.

The distribution across stations was variable although fish collected from the Hanford Reach of the Columbia River and the Yakima River tended to have higher concentrations of organic chemicals than other study sites.

The chemical concentrations in fish species measured in this study were generally lower than levels reported in the literature from the early 1970's and similar to levels reported in the late 1980's to the present. The literature included studies from the Columbia River Basin as well as other water bodies in the United States.
EPA’s Risk Assessment Model

EPA uses a risk model to characterize the possible health effects associated with chemical exposure. For this model, toxicity information is combined with estimates of exposure to characterize cancer risks and non-cancer health effects. Toxicity information (reference doses and cancer slope factors) used in this study was obtained from USEPA databases. The EPA method to estimate exposure to chemicals in fish depends upon the chemical concentration in the fish tissue, the amount and types of fish eaten, how long and how often fish is eaten, and the body weight of the person eating the fish. 
Average and high (99th percentile) 
fish consumption rates for CRITFC’s 
member tribes and the general public.
. For this assessment, exposures to chemicals were estimated for both adults and children of CRITFC’s member tribes and the general population. In addition to estimating exposure for each site, exposures were also estimated for the basin wide average of fish tissue. In estimating these exposures, it was assumed that a person eats the same type of fish for their lifetime
Different fish ingestion rates were used for the general public and for CRITFC’s member tribes. Fish consumption rates for CRITFC’s member tribes were based upon data from the CRITFC fish consumption survey (CRITFC, 1994) while those for the general public were based upon EPA analysis of national fish consumption rates (USEPA, 2000b).

In conducting a risk assessment, EPA evaluates the potential for developing non-cancer health effects such as immunological, reproductive, developmental, or nervous system disorders and for increased cancer risk. Different methods are used to estimate non-cancer health effects and cancer risks.

For non-cancer health effects, EPA assumes that a threshold of exposure exists below which health effects are unlikely. To estimate non-cancer health effects, the estimated lifetime average daily dose of a chemical is compared to its reference dose (RfD). The reference dose represents an estimate of a daily exposure level that is likely to be without deleterious effects in a lifetime. The ratio of the exposure level in humans to the reference dose is called a hazard quotient. To account for the fact that fish contained multiple chemicals, the hazard quotients for the chemicals which cause similar health effects were added to calculate a single hazard index for each type of health effect. For exposures resulting in hazard indices equal to or less than one, health impacts are unlikely. Generally, the higher hazard index is above one, the greater the level of concern for health effects.

For cancer, EPA assumes that any exposure to a carcinogen may increase the probability of getting cancer. Thus, the risk from exposure to a carcinogen is estimated as the increase in the probability or chance of developing cancer over a lifetime as a result of exposure to that chemical (e.g. an increased chance of 1 in 10,000). Cancer risks, which are calculated for adults only, are estimated by multiplying the lifetime average daily intake of a chemical by its cancer slope factor. The estimated cancer risk from exposure to a mixture of carcinogens is estimated by adding the cancer risks for each chemical in a mixture. The cancer risk estimates which are based on EPA’s methodology are considered to be upper-bound estimates of risk or the most health protective estimate. Due to our uncertainty in understanding the biological mechanisms which cause cancer, the true risks may in fact be substantially lower than the number estimated with EPA’s risk assessment model.

In interpreting cancer risks, different federal and state agencies often have different levels of concern for cancer risks based upon their laws and regulations. EPA has not defined a level of concern for cancer. However, regulatory actions are often taken when the probability of risk of cancer is within the range of 1 in 1,000,000 to 1 in 10,000. Risk managers make their decisions regarding which level within this range is a concern depending on the circumstances of the particular exposure(s). A level of concern for cancer risk has not been defined for this risk assessment.

Using EPA’s risk assessment models, hazard indices and cancer risks were estimated for people who consume resident and anadromous fish from the whole Columbia River Basin and from each study site in the basin. For adults, hazard indices and cancer risks were lowest for the general public at the average ingestion rate and highest for CRITFC’s member tribes at the high ingestion rate. For adults in the general public with an average fish ingestion rate of about a meal[3] per month (7.5 g/day), hazard indices were less than 1 and cancer risks were less than 1 in 10,000, except for a few of the more highly contaminated samples of mountain whitefish and white sturgeon. For adults in CRITFC’s member tribes, at the highest fish ingestion rate at about 48 meals3 per month (389 g/day), hazard indices were greater than 1 for several species at some sites. Hazard indices (less than or equal to 8 at most sites) and cancer risks (7 in 10,000 to 2 in 1,000) were lowest for Salmon, steelhead, eulachon and rainbow trout and highest (hazard indices greater than 100 and cancer risks up to 2 in 100 at some sites) for mountain whitefish and white sturgeon.



[3] Meal = eight ounces of fish



For the general public, the hazard indices for children at the average fish ingestion rate were less for adults (0.9) at the average ingestion rate; the hazard indices for children at the high ingestion rate were 1.3 times greater than those for adults at the high ingestion rate. For CRITFC’s member tribes, the hazard indices for children at the average and high ingestion rates were 1.9 times greater than those for adults in CRITFC’s member tribes at the average and high ingestion rates, respectively.

For both resident and anadromous species, the major contributors to the hazard indices were PCBs (Aroclors) and mercury. DDT and its structural analogs were also important contributors for some resident species. The chemicals and or chemical classes that contributed the most to cancer risk for most of the resident fish were PCBs (Aroclors and dioxin-like PCBs), chlorinated dioxins and furans, and a limited number of pesticides. For most of the anadromous fish, the chemicals that contributed the most to cancer risk were PCBs (Aroclors and dioxin-like PCBs), chlorinated dioxins and furans, and arsenic.

In estimating hazard indices and cancer risks for people who eat a certain fish species, it is assumed that they eat only that type of fish for their lifetime. However, many people eat a variety of fish over a lifetime. Hazard indices and cancer risks were also estimated using a hypothetical multiple species diet. This hypothetical multiple species diet was based upon information from the CRITFC fish consumption study (CRITFC, 1994). The hazard indices and cancer risks for the multiple species diet were lower than those for most contaminated species of fish and greater than those for some of the least contaminated species. The risks for eating one type of fish may be an over or underestimate of the risks for consumers of a multiple-species diet depending upon the types of fish and concentration of chemicals in the fish which make up the diet.

The risk assessment model for assessing exposure to lead is different from other chemicals. Lead risk is based on a bio-kinetic model which includes all routes of exposure (ingestion of food, soil, water, and inhalation of dust). Based on EPA’s risk assessment model, the lead concentrations in Columbia River Basin fish tissues were estimated to be unlikely to cause a human blood lead level greater than 10 µg/dl. The blood lead level of 10 µg/dl is the national level of concern for young children and fetuses (CDC, 1991).

In addition to the survey of the basin for the 131 chemicals, a special study of radionuclides was completed for a limited number of samples. White sturgeon were collected from the Hanford Reach of the Columbia River, artificial ponds on the Hanford Reservation, and from the upper Snake River and analyzed for radionuclides. The levels of radionculides in fish tissue from Hanford Reach of the Columbia River and the ponds on the Hanford Reservation were similar to levels in fish from the Snake River. Cancer risks were estimated for consumption of fish which were contaminated with radionuclides. These risks estimates were not combined with the potential risks from other chemicals at these study sites. The potential cancer risks from consuming fish collected from Hanford Reach and the artificial ponds on the Hanford Reservation were similar to cancer risks in fish collected from the upper Snake River.

Conclusions
The concentration of toxic chemicals found in fish from the Columbia River Basin may be a risk to the health of people who eat them depending on:

1. the toxicity of the chemicals,

2. the concentration in the fish,

3. the species and tissue type of the fish, and

4. how much and how often fish is consumed

The chemicals which contribute the most to the hazard indices and cancer risks are the persistent bioaccumulative chemicals (PCBs, DDE, chlorinated dioxins and furans) as well as some naturally occurring chemicals (arsenic, mercury). Some pollutants persist in the food chain largely due to past practices in the United States and global dispersion from outside North America. Although some of these chemicals are no longer allowed to be used in the United States, a survey of the literature indicates that these chemical residues continue to accumulate in a variety of foods including fish. Human activities can alter the distribution of the naturally occurring metals (e.g. mining, fuel combustion) and thus increase the likelihood of exposure to toxic levels of these chemicals through inhalation or ingestion of food and water.

	EPA Recommendations for eating fish 
EPA recommends that people follow the general advice provided by the health departments for preparing and cooking fish;

· Remove fat and skin before cooking 

· While cooking, allow fat and oil to drain 

These preparation and cooking methods should help to reduce exposures to PCBs, DDTs, dioxins, and furans, and other organics which accumulate in the fatty tissues of fish.

Note: It is also important to consider the health benefits of eating fish. While fish accumulate chemicals from the environment they are also an excellent source of protein that is low in saturated fats, rich in vitamin D and omega-3 fatty acids, as well as other nutrients.


Many of the chemical residues in fish identified in this study are not unlike levels found in fish from other studies in comparable aquatic environments in North America. The concern raised in the Columbia River Basin also gives rise to a much broader issue for water bodies throughout the United States. The results of this study, therefore, have implications not only for tribal members but also the general public.

While contaminants remain in fish, it is useful for people to consider ways to still derive beneficial effects of eating fish, while at the same time reducing exposure to these chemicals. Fish are a good source of protein, low in saturated fats, and contain oils which may prevent coronary heart disease. Risks can be reduced by decreasing the amount of fish consumed, by preparing and cooking fish to reduce contaminant levels, or by selecting fish species which tend to have lower concentrations of contaminants.

The results of this study confirm the need for regulatory agencies to continue to pursue rigorous controls on environmental pollutants and to continue to significantly reduce those pollutants which have been dispersed into our ecosystems. Reducing dietary exposure through cooking or by eating a variety of fish will not eliminate these chemicals from the environment. Elimination of many of the man-made chemicals from the environment will take decades to centuries. Regulatory limits for new waste streams and clean up of existing sources of chemical wastes can help to reduce exposure. The exposure to naturally occurring chemicals can be reduced through better management of our natural resources.

There are many uncertainties in this risk assessment which could result in alternate estimates of risk. These uncertainties include our limited knowledge of the mechanisms which cause disease, the variability of contaminants in fish and fish ingestion rates, and the effects of food preparation. The uncertainties in our estimates may increase or decrease the risk estimates reported in this study.

[End of Executive Summary]



11.0 Conclusions
The goals of this study were to determine:

1. if fish were contaminated with toxic chemicals,

2. the difference in chemical concentrations among fish species and study sites, and

3. the potential human health risk due to consumption of fish from the Columbia River Basin.

The results of the study showed that all species of fish had some levels of toxic chemicals in their tissues and in the eggs of chinook and coho Salmon and steelhead. The concentration of organic chemicals in the egg samples was lower than expected, given the high lipid content of the egg samples. The fish tissue chemical concentrations were quite variable within fish (duplicate fillets), across tissue type (whole body and fillet), across species, and study sites. However, the chemical residues exhibited some trends in distribution. The concentrations of organic chemicals in the Salmonids (chinook and coho Salmon, rainbow and steelhead trout) were lower than any other species. The concentrations of organic chemicals in three fish species (white sturgeon, mountain whitefish, large-scale sucker) were higher than any other species. Pacific lamprey had higher organic chemical concentrations than anadromous species but lower than resident species. The concentrations of metals were variable with maximum levels of different metals occurring in a variety of species. The distribution across stations was variable although fish collected from the Hanford Reach of the Columbia River and the Yakima River tended to have higher concentrations of organic chemicals than other study sites.

The concentrations of toxic chemicals found in fish from the Columbia River Basin may be a risk to the health of people who eat them depending on:

1. the toxicity of the chemicals, 

2. the concentration of chemicals in the fish, 

3. fish ingestion rates 

4. fish species, and tissue type

The chemicals which contributed the most to the hazard indices and cancer risks were the persistent bioaccumulative chemicals (PCB, DDE, chlorinated dioxins and furans) as well as some naturally occurring metals (arsenic, mercury). Some pollutants persist in the food chain largely due to past practices in the United States and global dispersion from outside North America. Although some of these chemicals are no longer allowed to be used in the United States, a survey of the literature indicates that these chemical residues continue to accumulate in a variety of foods including fish. Human activities can alter the distribution of the naturally occurring metals (e.g. mining, fuel combustion) and thus increase the likelihood of exposure to toxic levels of these chemicals through inhalation or ingestion of food and water.

Many of the chemical residues in fish identified in this study were not unlike levels found in fish from other studies in comparable aquatic environments in North America. The results of this study, therefore, have implications not only for tribal members but also the general public. While contaminants remain in fish, it is useful for people to consider ways to still derive beneficial effects of eating fish, while at the same time reducing exposure to these chemicals. Fish are a good source of protein, low in saturated fats, and contain oils which may prevent coronary heart disease. Risks can be reduced by decreasing the amount of fish consumed, by preparing and cooking fish to reduce contaminant levels, or by selecting fish species which tend to have lower concentrations of contaminants.

Reducing dietary exposure through cooking or by eating a variety of fish will decrease the consumer’s exposure, but not eliminate these chemicals from the environment. Reduction of many of the man-made chemicals from the environment will take decades to centuries. Regulatory limits for new waste streams and clean up of existing sources of chemical wastes can help to reduce exposure. The exposure to naturally occurring chemicals can be reduced through better management of our natural resources. The results of this study confirm the need for regulatory agencies to continue to pursue rigorous controls on environmental pollutants and to remove those pollutants which have been dispersed into our ecosystems.

There are many uncertainties in this risk assessment which could result in alternate estimates of risk. These uncertainties include our limited knowledge of the mechanisms which cause disease, the variability of contaminants in fish, changes in fish tissue concentrations over time, ingestion rates, and the effects of food preparation. The uncertainties in our estimates may increase or decrease the risk estimates reported in this study.

The chemicals which were estimated to contribute the most to potential health effects (PCB, DDE, chlorinated dioxins and furans, arsenic, mercury) are the chemicals for which regulatory strategies need to be defined to eliminate or reduce these chemicals in our environment.

source: http://yosemite.epa.gov/r10/oea.nsf/0703BC6B0C5525B088256BDC0076FC44/C3A9164ED269353788256C09005D36B7?OpenDocument 11aug02
APPENDIX II

Effects of the Toxics Found by the EPA in Columbia River Fish Heavy Metals

Environmental Protection Agency (EPA) studies of the Columbia River indicate heavy metals found in Columbia River Salmon include: Antimony, Arsenic, Barium, Cadmium, Chromium, Nickel, and Methyl Mercury.  Heavy metals are at least five times the density of water.  Cadmium, Arsenic, Lead, and  Mercury, are neurotoxic chemicals that are harmful to the environment and to human health.  

Some of the chemicals cause temporary problems, while others cause permanent damage to the brain, the spinal cord, and the nerves.  Those chemicals that are fat-soluble, and can be retained in lipid containing nerve cells are more likely to cause permanent damage than the chemicals that are water- soluble.  The fat-soluble chemicals gradually accumulate in the body until a critical point is reached and the person recognizes loss of function. Most of these chemicals cause toxic effects not only to the nervous system but to other organs as well including the liver, kidneys, heart, and lungs. (Sherman, 1994, p.106). 

Of all our faculties, our intellectual processes are perhaps the most important, being what sustain us if we lose locomotion through arthritis, suffer kidney disease, intestinal disease or become  deaf or blind.  The loss of neuromuscular control and the loss of mentation brought about by exposure to toxic chemicals represent as serious a situation as cancer or heart disease. (Sherman, 1994, p.108).

Metals never degrade. They can be buried for years in landfills but they always remain a threat to the future environment.  Through open burning dumps, ore refining, cement production, and trash burning heavy metals are released into the air, soil, and water. They are deposited into streams with sediments in rivers, lakes, and oceans and find their way into the bodies of Salmon and humans.

Arsenic

Agricultural products account for 80% of all arsenic use and many as 7% of all skin cancers may be due to arsenic exposure. (Ostler, Byrne, & Malachowski, 1996). 

Mercury exposure effects depends on its form, with mercury vapor and methylmercury being the most likely forms since they are completely absorbed into the body.  
Methylmercury in fish and fish products is by far the largest source of mercury exposure (94%). Health effects include damage to the nervous system: Memory loss, tremors, emotional instability, insomnia, anxiety, irritability, and loss of appetite are characteristics of mild exposure.  (Harte, Holdren, Schneider, Shirley, 1991, p. 341)).

Methylmercury is the form to which most people are exposed.  It has dramatic effects on the developing fetus including neurological effects, abnormal placement of brain structures, gross impairment of motor and mental development such as severe cerebral palsy, and Minimata Disease
 with coma and death as the ultimate outcome.  (Harte, Holdren, Schneider, Shirley, 1991).

Zinc is more of a hazard to aquatic organisms than it is to humans.  In areas around smelters and in runoff, plant growth is depressed, and aquatic life and waterfowl are impaired.  Tens of thousands of fish have been killed from zinc pollution.  The permissible levels of zinc in bottled water is 5 ppm. (Harte, Holdren, Schneider, Shirley, 1991). The levels of zinc in Columbia River Salmon is 3.0ppm. 

Chromium is a metal widely used in chrome plated steel and stainless steel.  It is required for human health in one form, while being the strongest known causes of lung cancer in another form. Chromium IV can produce liver and kidney damage, internal hemorrhage, dermatitis, respiratory damage, and lung cancer.  (Harte, Holdren, Schneider, Shirley, 1991).

Cadmium is a rare element mined in association with zinc.  The most important sources of cadmium in the environment is burning fossil fuels. Other sources of cadmium are the manufacture and disposal of zinc-nickel batteries, municipal wastewater treatment, and application of phosphate fertilizers. Cadmium is strongly accumulated by organisms at all levels of the food chain and it does not metabolize. Exposure to cadmium is associated with a wide range of diseases including heart disease, anemia, skeletal weakening, depressed immune system response and kidney and liver disease (Harte, Holdren, Schneider, Shirley, 1991). In MDS studies Cadmium exposure results in increased incidence of prostate cancer, kidney and respiratory cancer in persons exposed to Cadmium (Sherman, 1994).

Barium compounds are found in rat poisons, fireworks, paints, and plastics.  Barium accumulates in bone as does calcium.  Chronic exposure to barium occurs from drinking water in certain areas. Studies of those communities show a slightly higher level of heart disease (Harte, Holdren, Schneider, Shirley, 1991).

DDE / DDT  the first of the chlorinated organic insecticides, was originally prepared in 1873, but it was not until 1939 that Paul Muller of Geigy Pharmaceutical in Switzerland discovered the effectiveness of DDT as an insecticide he was awarded the Nobel Prize in medicine and physiology in 1948 for this discovery). The use of DDT was banned in the United States in 1973, although it is still in use in some other parts of the world. The buildup of DDT in natural waters is a reversible process: the EPA reported a 90% reduction of DDT in Lake Michigan fish by 1978 as a result of the ban. (http://www.chem.ox.ac.uk/mom/ddt/ddt.html)

DDT is directly toxic to fish species.  Newly hatched fish are more susceptible than eggs or adults- at concentrations that typically occur after land applications. DDT accumulates in the fatty tissues and are transferred up through the food chain.  Although no longer used in the United States, DDT is used in agriculture and disease-control programs in other parts of the world.  DDT continues to be detected in human tissue, in marine and freshwater sediments, and on fresh fruits and vegetables. (Harte, Holdren, Schneider, Shirley, 1991).

Radioactive Wastes

Radioactive waste is produced in nuclear reactors.  The two main sources of this waste in the United States is from the manufacture of nuclear weapons and commercial nuclear power plants.  Hanford Nuclear Reactor used water from the Columbia River in its operations during the 1940’s through 1960’s.  Most of Hanford’s releases came from the routine operation of the chemical plants used to separate plutonium and uranium from used reactor fuel.  The major radioactive releases occurred  between 1944 and 1957 with the larges release coming in 1945.  In only five months, Hanford discharged more than the entire amount of Iodine 131 released during the entire 1944-1972 period.  Radioactive materials in the form of gases and particles went up the stacks.  A secret U.S. Air Force experiment at Hanford released somewhere between 7,000 and 12,000 curies of Iodine-131 into the air on December 2-3 of 1949. For comparison, Three Mile Island nuclear power plant accident in 1979 released 15-24 curies of Iodine-131 and the Chernobyl accident released an estimated 35 million 49 million curies of Iodine-131.  Hanford Environmental Dose Reconstruction Project (HEDR) estimates that doses from five other radionuclides were also released: ruthenium-103, Ruthenium–106, Plutonium-239, and Cerium-144.  Iodine-131 is a major contributor to the dose of radionuclides the people received.  It entered the bodies of the people through contaminated milk, vegetables and fruit, and breathing contaminated air.  People received exposure from the river in several ways: eating contaminated shellfish and fish, drinking contaminated water, swimming or boating on the river downstream from Hanford or spending time along the shoreline. Five other radioactive substances accounted for the dose of radioactivity that people received from the Columbia River. They are Zinc-65, Arsenic-76, Phosphorous-32, Sodium-24, and Nuptunium-239. More is written about Hanford’s effects on the Columbia River in a following chapter.  However, the health effects from Iodine-131 is thyroid disease, including thyroid cancer.  (http://www.doh.wa.gov/hnaford/publications/history/release.html).

Dioxins

Dioxins are unintended by-products formed when materials containing chlorine or chloride are burned, during chlorine bleaching of pulp and paper, or during the manufacture of pesticides and other chemicals. They are widespread in the environment and are commonly found in soils throughout the world at very low concentrations. EPA has classified dioxins as "probable" human carcinogens, which means there is sufficient evidence from animal studies but insufficient evidence from human studies. Other non-cancer effects are also suspected.  It is important to note that federal studies show that dioxins are not readily absorbed by plants from the soil around them. The EPA estimates that eating meat, fish and dairy products is the primary pathway of human exposures to dioxins because dioxins accumulate in the fatty tissues of animals. However, EPA also estimates that dioxin-like compounds in meat and dairy products come from atmospheric deposition of dioxins originating from combustion and incineration sources, long-range transport in the environment, and recirculation of dioxins already in the environment. We currently don’t know what contribution, if any, fertilizers are making to accumulation in animals and subsequent exposures to people, and what contribution this may make to a person’s overall exposure.  For every one million milk drinkers in the United States, five will get cancer as a result of dioxin in milk containers. Milk packaged in chlorine-bleached paper cartons contains both furans and dioxins. Dioxin is carcinogenic, and adversely affects both the reproductive and immune system in humans. Some companies have begun coating the inside of paper milk cartons with plastic in an attempt to prevent the contamination, but analysis of milk packaged in plastic-lined containers still showed that three glasses of whole milk a day contained dioxin levels in excess of the recommended allowance (Journal of Pesticide Reform 9(3)18-20, 1989).

Dioxin will persist for many years in soils or animal tissue, but it cannot be flushed away easily from contaminated surfaces because it is not very soluble; it probably accumulates in fatty tissues of animals. 

The levels of Dioxin in Columbia River Salmon is not available, however it is recommended that fish caught in waters contaminated with discharge from paper pulp mills not be eaten. 

Pesticides
Each year about 2.6 billion pounds of pesticides are consumed in the United States, 90% by agriculture.  The remaining 260 million pounds is used to control fungi and other pests in a variety of products including paints, denture, shampoo, disposable diapers, paper, lakes and swimming pools. (Harte, Holdren, Schneider, Shirley, 1991). 

Pesticides often contain over 600 different active ingredients (the substance that kills) and are combined with various other inert ingredients to create over 40,000 pesticide products. (Harte, Holdren, Schneider, Shirley, 1991).  EPA studies of pesticides in Columbia River Salmon include the following chemicals: Aldrin, Chlordane, DDT, Endosulfan, Heptachlor Epoxide, Hexachlorobenzine, and Mirex. 

Aldrin and  Dieldren are organochlorines
.  Aldrin converts to Dieldren  in living organisms with the addition of oxygen is one of the most persistent of all pesticides and remains for years in soils, accumulating in the fatty tissues of  living organisms, and ultimately concentrating in the food chain.  No longer used on food crops in the United States, residues of Dieldren from agricultural soils continue to be found in foods including carrots, corn, cucumbers, and sweet potatoes (Harte, Holdren, Schneider, Shirley, 1991).

Chlordane is closely related to Aldren and Dieldren is a contact pesticide.  It is extremely persistent in soils and clings to soil particles. Chlordane has been found to accumulate in soil sediments where it has been found in high concentrations.  This insecticide is readily absorbed by the skin, lungs, and digestive tract and is toxic to the nervous system.  It is toxic to marine and aquatic life even at very low concentrations. (Harte, Holdren, Schneider, Shirley, 1991)

Heptachlor is another organochlorine insecticide that works both on the contact with the insect and as a stomach poison.  It does not break down readily when exposed to sunlight, moisture, air or heat.  Even though Heptachlor is not soluble in water, residues have been found in fish.  It is rapidly taken up by living organisms and is converted to heptachlor epoxide which is highly persistent in soil and water.  It is acutely toxic to aquatic organisms including fish, invertebrates, and plants.  


It affects the nervous system of mammals and causes tremors, and convulsions.  The EPA has classified heptachlor as a possible carcinogen.  Recent epidemiological studies in Hawaii have been linked to an increase of nerve cell tumors, and tumors in children (Harte, Holdren, Schneider, Shirley, 1991).

DDT quickly gained wide popularity as an insecticide after it was invented 1939.  Hailed as a miracle pesticide, DDT became well known as a broad-spectrum pesticide  toxic to a wide variety of insects including the mosquitoes causing malaria and yellow fever.   In 1955, the World Health Organization (WHO) declared malaria to be the “world’s greatest cause of disablement.” In Africa alone 10- 15% of children under the age of 4 died from the effects of malaria.  Control and eradication programs were initiated using DDT and by 1970 most of the world was free of this disease. (Wargo, 1998).  

Because DDT persists for years in the soils and sediments, its long-term effect on soil organisms such as slugs, fungi, bacteria, and earthworms has been well studied.  Aquatic organisms bioaccumulate DDT from the surrounding water much more efficiently than so soil organisms (Harte, Holdren, Schneider, Shirley, 1991, p. 287).
Fish have been found with DDT (actually DDE) in their tissues hundreds of times greater than found in water.  DDT is directly toxic to fish species.  DDT was banned in the United States in 1972, but was continued to be produced until 1976 organisms (Harte, Holdren, Schneider, Shirley, 1991.) Health effects of this organochlorine pesticide are similar to others in this class.  DDT is toxic to the nervous system of mammals and insects.  Signs of poisoning in mammals include numbness of the face, headache, fatigue, delayed vomiting, sensitivity to stimuli, confusion, tremors, and convulsions (Harte, Holdren, Schneider, Shirley, 1991).   
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Toxics found in the Fish Tissue Study: Selected Data

Table 1-4a. 51 semi-volatile chemicals analyzed.

22 detected
	Diphenylhydrazine
	Dinitrotoluene
	Acenaphthene
	Acenaphthylene
	Anthracene

	Benz-a-anthracene
	Benzo-a-pyrene
	Benzo-b-fluoranthene
	Benzo-k-fluoranthene
	

	Chrysene Dibenz[a,h]anthracene
	Fluoranthene
	Fluorene Indeno(1,2,3-cd)pyrene
	Pyrene
	Phenanthrene Benzo(g,h,I)perylene

	Naphthalene
	1-Methyl-naphthalene
	2-Methyl-naphthalene
	Phenol Retene


	

	
	
	
	
	



29 not detected


	Nitrobenzene 
	2-Dichlorobenzene
	3-Dichlorobenzene 1
	4-Dichlorobenzene 1,2,4
	Trichlorobenzene 2,4

	Dinitrotoluene 2
	Chloronaphthalene 4
	Bromophenyl-phenylether 4
	Chlorophenyl-phenylether bis
	(2-Chloroisopropyl)ether

	Hexachlorobutadiene
	Hexachloroethane
	Dibenzofuran
	2-Chlorophenol 4
	Chloro-3-methylphenol 2

	4-Dichlorophenol 2
	4-Dimethylphenol 2,4,5
	Trichlorophenol 2,3,4,6
	Tetrachlorophenol 2,4,6
	-Trichlorophenol Pentachlorophenol 4

	Chloroguaiacol 3,4
	Dichloroguaiacol 4,5
	Dichloroguaiacol 4,6
	Dichloroguaiacol 3,4,5
	Trichloroguaiacol 3,4,6

	Trichloroguaiacol 4,5,6
	Trichloroguaiacol
	Tetrachloroguaiacol
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Table b. 26 pesticides analyzed.

21 Detected

	Aldrin cis
	Chlordane gamma
	Chlordane oxy
	Chlordane cis
	Nonachlor trans

	Nonachlor alpha
	Chlordene
	DDT
	DDE
	DDE DDMU

	Endosulfan Sulfate
	exachlorobenzene
	HHeptachlor Epoxide
	Alpha BHC
	Gamma-BHC (Lindane)

	Mirex Pentachloroanisole
	
	
	
	


5 Not Detected 

	gamma-Chlordene
	Heptachlor Delta
	HCH Beta
	HCH Toxaphene
	unavailable
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Table 1-4c. 18 Metals analyzed.
16 detected 


	Aluminum 


	Arsenic 
	Barium 
	Beryllium 
	Cadmium 

	Chromium 
	Cobalt 
	Copper 
	Lead 
	Manganese 

	Mercury 
	Nickel 
	Selenium 
	Thallium 
	Vanadium 

	Zinc
	
	
	
	


2 not detected 

	Antimony
	Silver


	
	
	




Table 1-4d. 7 Aroclors analyzed
3 detected 

	Aroclor 1242
	Aroclor 1254
	Aroclor 1260


4 not detected 


	Aroclor 1016
	Aroclor 1221
	Aroclor 1232
	Aroclor 1248
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Table 1-4e. 13 Dioxin-like PCB congeners analyzed. All Detected
	PCB 77
	PCB 105
	PCB 114
	PCB 118
	PCB 123

	PCB 126
	PCB 156
	PCB 157
	PCB 167
	PCB 169

	PCB 170
	 PCB 180
	PCB 189
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Table 1-4f. 7 chlorinated dioxins analyzed. All Detected
	2,3,7,8-TCDD
	1,2,3,7,8-PeCDD
	1,2,3,4,7,8-HxCDD
	1,2,3,6,7,8-HxCDD
	1,2,3,7,8,9-HxCDD

	1,2,3,4,6,7,8-HpCDD
	OCDD
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Table 1-4g. 10 chlorinated furans analyzed. All Detected

	2,3,7,8-TCDF
	1,2,3,7,8-PeCDF
	2,3,4,7,8-PeCDF
	1,2,3,4,7,8-HxCDF
	1,2,3,6,7,8-HxCDF

	1,2,3,7,8,9-HxCDF
	2,3,4,6,7,8-HxCDF
	1,2,3,4,6,7,8-HpCDF
	1,2,3,4,7,8,9-HpCDF
	OCDF
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Table 1-6. AED: All pesticides detected in fish tissue from the Columbia River Basin, 1996-1998.

	Atrazine
	Bromacil
	Chlorpyrifos
	Chlorpyrifos-methyl
	DACTHAL-DCPA

	Dichlorobenzophenone
	Dieldrin
	Endosulfan I
	Endosulfan II
	Endosulfan

	Sulfate
	Hexabromodiphenyl ether
	Pendimethalin
	Pentabromodiphenyl ether
	Propargite

	Tetrabromodiphenyl ether
	Triallate
	Trifluralin
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Table 1-8. The radionuclides analyzed in fish tissue collected in the Columbia River Basin 1996-1998.

	Uranium -234
	Uranium-235+D
	Uranium-238+D
	Plutonium -239
	Strontium-90+D

	Potassium-40
	Bismuth-214
	Bismuth-212
	Cesium 137+D
	Lead-212

	Lead-214
	Radon-224
	Radon-226+D
	Telllurium-208
	Thorium-228+D
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APPENDIX III
Presentation to President’s Cancer Panel

Chris Walsh, RN BSN

July 23, 2002

FISH TISSUE STUDY HISTORY

· 1988-89: EPA reported dioxin in the Columbia River reportedly caused by pulp and paper mills dumping into the river.

· 1993:  Fish consumption survey developed to determine the types and quantity of fish normally consumed by Tribal people.  This report showed Tribal members consuming fish at rates that greatly exceeded the consumption rates EPA uses for their risk calculation.

· 1994: Study design for fish tissue analysis developed with EPA.  

· 1996-99: Fish data collected.

· 1999-00:  Analysis of data began by EPA.  CRITFC Tribes unable to do comprehensive analysis due to lack of funding.

· 2001:  EPA releases draft report for comment.  Did not address Tribal impact (cultural, religious, historical, Treaty obligations).

· 2001:  EPA draft report concerning the contaminants found in fish tissue show unacceptable levels of many chemicals and heavy metals in resident and anadromous Columbia River fish.  EPA downplayed the importance of the data by stating, “the contamination issue is no better and no worse than other places in the U.S.”.

· Tribal Fisheries submitted a research proposal to NIEHS to try to obtain enough funding to allow data analysis and the development of a Tribal report concerning contamination of their fish.

· 2001: Fisheries received NIEHS grant allowing Yakama Nation to finish their own data analysis and Tribal report; develop culturally appropriate educational tools to disseminate information to Tribal people and health care providers concerning the toxins in their fish.

· 2001-2002:  Data analysis began with the assistance of Oregon Health Sciences University Environmental Epidemiologist Dr. Bill Lambert and others.  

· Total cancer risk, for all chemicals combined was estimated by US EPA Region 10 to be on the order of 1 in 1,000 (or 10 to the minus 3.)  This is of concern because regulatory action has often been taken when risks exceed 1 in a million.  This is a thousand-fold higher risk.

· The contaminants making the largest contribution to the cancer risk are:  Polychlorinated biphenyls ( the Arocholors and PCB congeners), 

the Dioxins/Furans,

Inorganic arsenic,

and pesticides (DDE, DDT, and hexachlorobenzene.)

· For the general public with an average consumption level of fish (7.5 grams per day or about one meal a month) the estimated risks were below 10-4 if they were eating fish species other than white sturgeon.

· For adult tribal members with the highest fish consumption rates (99th percentile, 389 grams per day or 48 meals a month), cancer risks of 10-3 were estimated for Salmon, steelhead, rainbow trout, and eulachon, and even higher risks (10-2) were estimated for sturgeon.  High probabilities of non-cancer health effects (neurobehavioral, reproductive, organ damage) were also estimated.

APPENDIX III

Appendix IV

The Columbia River Salmon Treaties 

Historical Overview: United States Treaties With the Indians of the Columbia Basin

On June 25, 1855, the United States government arranged a treaty with the four tribes along the south banks of the Columbia River in the vicinity of The Dalles and Celilo Falls and collectively referred to them as the Tribes and Bands of Middle Oregon.  They are The Nez Perce Tribe, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the Warm Springs Reservation of Oregon, and the Confederated Tribes and Bands of the Yakama Indian Nation.  These tribes are the only tribes in the Columbia Basin with treaty rights to fish for Salmon. The treaty guaranteed Native people the right to fish “at their usual and accustomed fishing places” along the Columbia River.  The tribes of the Columbia River Basin ceded lands to the United States government in return for education, health care, and the rights to fish in their usual and accustomed fishing places.” (Columbia River Inter-Tribal Fish Commission, 1988).

The language of the Yakama Treaty is as follows:

The exclusive right of taking fish In all the streams, where running through or bordering said reservation, is further secured to said confederated tribes and bands  Indians, as also the right of taking fish at all usual and accustomed fishing places, in common with the citizens of the Territory and of erecting temporary buildings for curing them; together with the privilege of hunting, gathering roots and berries, and pasturing their horses and cattle upon open and unclaimed land. (Treaty with the Yakima, Art. 3, Kappler, Indian Affairs and Treaties, http://digital.library.okstate.edu/kappler/Vol2/treaties/yak0698.htm)

The Dalles Dam: The Indian Tribes plead for the preservation of Celilo Falls 

On April 27, 1945, Treaty Indian Nations and a colonel from the United States Army engineers held a meeting in the Dalles.  Each of the elders came forward to meet the colonel, to shake his hand and to speak in a dignified voice about their dependence on the Columbia River Salmon, and the serious effect that building the Dalles Dam would have on their culture and life ways.  The elder chiefs spoke through an interpreter and made many references to the Treaty of 1855, the terms of the treaty and the obligations of the federal government to uphold the sacredness of the treaty and not build the dam.

The elegance and dignity of the old Indian chiefs in stating the Indians’ case, their choice of words, the beautifully put phrases, excellent prose, and descriptive speech, was something that no one present would ever forget. The simplicity of the old chiefs’ speech was a moving thing to hear.  (Seufert, 1980, p.48).

After all the old chiefs had spoken, a number of old women also addressed the colonel, telling the Indians’ side of the story of previous promises, and only receiving broken promises from the U.S. government.  These old women pleaded with the colonel not to let that history repeat itself. (Francis Seufert, 1980, p.49).
Of course, the Dam was completed in 1954 and totally obliterated Celilo Falls and caused the demise of the Indian fisheries at the Dalles. Sometimes I think it is another way the U.S. government has imposed its assimilation tactics on Indian people, first it was the near extinction of the plains bison and now the demise of the Salmon, both cultural animals, both sustaining the health and culture of the tribes.  

� � Copyright 2009 The Evergreen State College, Olympia Washington. Please use appropriate attribution when citing.  Other cases are available at � HYPERLINK "http://www.evergreen.edu/tribal/cases" ��www.evergreen.edu/tribal/cases�.   Dr. Lori Lambert is an enrolled member of the Abenaki Tribe and a descendent of Mi’kmaq and French Canadians. Her tribe is an Atlantic Salmon tribe. She teaches at Salish Kootenai College on the Flathead Indian Reservation in Montana.


This case draws extensively from Heart of the salmon: Spirit of the people: Ethnicity, pollution, and cultural loss by Lorelei A. Lambert and Chris Walsh.





� Anadromous fish: Fish that begin their lives in fresh water, spend their adult lives in seawater, and return to spawn in fresh water where they were born. 


� Traditional Knowledge:  detailed knowledge of the environment based on observations, teachings and experiences and passed orally from generation to generation. 


� Millions of curies over the life of Hanford site were released out into the Columbia River and were detected in water, sediment, and shellfish all the way down to the mouth of the Columbia and up and down the Washington Coast as well. The curie is a unit used to measure a radioactivity.





� Resident fish: Fish that do not migrate to the ocean.


� Carcinogenity: that which causes cancer.


� Estrogen and estrogen mimics: Estrogen helps females develop into adults with the ability to reproduce -- it helps prepare the body for pregnancy -- and is active during pregnancy.


� Food chain: and/or food webs describe the feeding relationships between species in an ecological community. They represent the transfer of material and energy from one species to another within an ecosystem.


� Leach: leaching may refer to the loss of water-soluble plant nutrients from the soil, due to rain and irrigation. 


� Sacred Salmon: Part One, a Gift to Sustain Life and Sacred Salmon: Part Two, Restoring the Balance: Salish Kootenai College Media Center, Frank Tyro, PhD, Director.


� Minimata disease was first noticed in Minimata Bay, Japan, after the people ate fish contaminated with mercury.


� Organochlorine pesticides are insecticides composed primarily of carbon, hydrogen, and chlorine. They break down slowly and can remain in the environment long after application and in organisms long after exposure.  Animal experiments conducted back in the 1960's proved that organochlorine pesticides caused breast cancer in rats.
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