PRESENTATION:

Greetings. My name is Michael Cochrane. I am the Biological Researcher here at the Northwest Indian College and I am going to talk about Dairy Waste Impacts to Tribal Shellfish Beds: The Cow to Clam Connection. I have a lot to cover in 20 minutes so rather than talk less, I am going to talk fast.
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BACKGROUND

The physical environment of Whatcom County is influenced from the north by the fastest growing urban area on the continent, the Lower Mainland of British Columbia. The majority of eastern Whatcom County consists of the pristine peaks of the Cascade mountain range. The west is comprised of the rich marine waters of Puget Sound. The south terminates in the Skagit River valley.
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The Nooksack River watershed in Whatcom County begins on 10,000’ Mt. Baker, flows through some of the most productive dairy and agricultural lands in the State and ends in the marine waters of Bellingham Bay. As such, it includes most all of the temperate ecosystems and land uses and the problems associated with each. From forestry practices to dairy waste, the Watershed has it all.

The Nooksack watershed is also part of the prime Usual and Accustomed fishing and hunting Treaty Right area for the Lummi Nation and the Nooksack Tribe under the federally recognized Treaty of Point Elliot.
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The Washington State Department of Ecology Environmental Investigations unit conducted a Total Maximum Daily Load assessment of the Nooksack watershed due to chronic violations of the State fecal coliform water quality standard. They collected water quality samples from 16 sites at least monthly from March 1997 until February of 1998. Fecal coliform samples were analyzed by Membrane Filter and MPN methods. Also sampled were E. coli and various physical parameters.  Results showed that the mouth of the Nooksack River was in violation of the State Class A water quality standard with more than 10% of samples having fecal coliform concentrations greater than 200 fc/100ml.
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Portage Bay is located at the terminal end of the Lummi Peninsula and approximately three miles down the shore from the mouth of the Nooksack River. The intertidal area of Portage Bay is a major commercial shellfish harvesting area owned and operated by the Lummi Nation. Until recently, all of Portage Bay held an Approved commercial shellfish growing area designation.

The Washington State Department of Health has responsibility for certification of shellfish beds for all shellfish involved in state or interstate commerce. In August 1997 the classification of certain shellfish beds in Portage Bay was downgraded from an "Approved" status to a "Restricted" status. The former permits harvest and sale of shellfish taken directly from the beds; the latter does not. Portage Bay had held an "Approved" classification since the Nation developed a hatchery for the production of shellfish seed and an on-going Aquaculture business in the 1970’s.

The downgrade derived from the failure of Department of Health Stations 11 and 12 to meet the standard for Approved commercial shellfish growing water. The part of the standard violated was an estimated 90th percentile in excess of 43 fecal coliform per 100 milliliters of water. 

The Lummi people have depended on shellfish harvest and culture for thousands of generations. In the summer of 1997 with the growing recognition of the threat to Portage Bay shellfish from the Nooksack River and the lack of an effective mechanism at the State level to do anything about it, the Northwest Indian College, in partnership with the Lummi Natural Resources department, applied for an Environmental Protection Agency Environmental Justice Community University Partnership Program grant. On September 15, 1997, the Environmental Protection Agency awarded the grant.
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The EPA River Watch grant was designed to bring together the scientific and technical expertise of the College with the natural resources, environmental protection, and treaty rights expertise within the Lummi nation. The purpose was to promote community education and involvement while addressing an environmental and public health concern of the highest priority to the Lummi Nation. This priority concern was the future of the shellfish harvest in Portage Bay.
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The primary goal of the existing EPA grant is to develop a predictable model of fecal coliform transport from the Nooksack River to Portage Bay. If a predictable model can be developed, areas of Portage Bay which are now in a Restricted status could be upgraded to Conditionally Approved. A Conditionally Approved status would allow for direct marketing of shellfish under certain predictable conditions. Furthermore, identification of fecal coliform sources as well as timing could focus efforts on controlling identified sources and eventually result in a return to Approved classification status for all of Portage Bay.
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Six fecal coliform sample locations along the Nooksack River and Portage Bay were identified and have been sampled by Northwest Indian College staff from April 1997 to date under the EPA River Watch grant. Samples were taken once per month during the summer of 1998. The sampling frequency has increased to 3 times per month since October 1998. Fecal coliform samples were analyzed by the Membrane Filter method - initially by a local laboratory and lately by the DOE-certified laboratory at the Northwest Indian College.

In response to the Department of Health downgrade, the Whatcom County Council was required to form a Portage Bay Shellfish Protection District. A Portage Bay Closure Response Team was formed in order to develop a strategy to reopen the closed beds by December 1999. Both the Portage Bay Closure Response Team and the Department of Health identified dairy waste practices in the Nooksack River watershed as the most probable source of the excessive fecal coliform concentrations.
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The rationale for listing dairy waste in the Nooksack watershed as the most probable source of excessive fecal coliform concentrations is the recognition that the 50,000 dairy cows on the 150 dairy farms in the Nooksack watershed form the largest source of fecal coliform of the possible sources investigated. In terms of fecal coliform, a dairy cow is the human equivalent of approximately 20 people. This means there is a un-sewered human equivalent town of approximately 1 million people in the Nooksack watershed. The linkage between Nooksack River fecal coliform counts and Portage Bay is generally established by the incidence of low salinity, indicative of freshwater influence, recorded while sampling. The primary source of freshwater to Portage Bay is the Nooksack River.
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In September of 1998, Lummi Natural Resources staff identified an additional Department of Health station (Station 13) as failing based on a data review of field data. Extension of the original closure area has been necessary.
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In October of 1998, a Centennial Clean Water Act Grant was awarded to the Whatcom Conservation District in order to support both of the County's Shellfish Protection Districts namely, the Portage Bay Shellfish Protection District and the Drayton Harbor Shellfish Protection District. The Northwest Indian College was awarded the Water Quality Monitoring subcontract under this grant. Under the Centennial Clean Water Act grant, monitoring of an additional 17 stations been conducted in the five major tributaries to the Nooksack River approximately three times per month.
In September of 1999, a contract for an additional 21 fecal coliform monitoring stations was obtained from EPA Region 10 by the Northwest Indian College. The purpose of the EPA Contract sampling is to further delineate fecal coliform contributions from the principal contributors of fecal coliform loading to the Nooksack River, namely Bertrand and Fishtrap Creeks. The headwaters of these two creeks are in Canada and part of this sampling is designed to determine the fecal coliform contribution coming across the Border. 

While this linkage from cow to clam is demonstrable, it is not yet predictable.

The lack of the ability to predict high fecal coliform concentrations in Portage Bay results from the plethora of environmental variables that influence the transport of fecal coliform from cow to clam. Progress has been made in source identification and general transport mechanism. The predominant mechanism for transport of excessive fecal coliform concentrations to Portage Bay seems to occur when rainstorms wash excessive fecal coliform from dairy lands and river channels into the Nooksack River. As a result of storm runoff, river flow increases. The high river flow, combined with the southerly winds associated with rainstorms, can serve to direct this concentrated discharge along the shoreline and into both inner Bellingham Bay and Portage Bay. This mechanism seems to be predominant during fall and spring months. Coincidentally, these are also the times of maximum dairy nutrient application as dairy farmers empty their lagoons in preparation for winter and then again in spring as farmers empty their lagoons filled from winter storage.
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 Another mechanism can occur to a lesser extent during dry summer months and during periods of low river flow. In this scenario a relatively thin layer of Nooksack River freshwater can flow directly from the Nooksack River mouth along Brant Island through Station 13 and out Bellingham Bay past Portage Island. As summer months are typically times of lower fecal coliform concentrations in the Nooksack River, the magnitude of water quality violations at Department of Health stations in Portage Bay tends to be lower as well. However, that they happen at all confounds the ability to describe a predictable condition for a Conditional permit.

So, with a lot of help from County, State and Federal agencies the Northwest Indian College has managed to develop a water quality sampling program over the last three years that currently analyses over 100 fecal coliform samples a month from the Canadian Border to Portage Bay. A lot has changed since we started. EPA enforcement agents have conducted inspections and have fined dairies. The State of Washington has radically reorganized the Dairy Nutrient Management Program (we now call dairy waste, dairy nutrients). We now have two state Dairy Nutrient Inspectors in Whatcom County where there used to be one for a four county area. The state enforcement process is no longer complaint driven, but capable of writing violations on site and does. The County has passed a manure-spreading ordinance that makes it a violation to spray liquid manure on bare ground or corn stubble during wet months. The County also has a Critical Areas Ordinance and an inspector to go with it. A lot of farm management plans are being created and implemented by dairy farmers. The Department of Ecology Total Maximum Daily Load process is coming to a close with recommendations for further reductions in fecal coliform levels. Average fecal coliform values for the major tributaries and the magnitude of high counts at the mouth of the Nooksack are improving - apparently due to improvements in dairy nutrient management practices. Identification of fecal coliform concentrations from Canadian sources has been documented as well as some delineation of tidal current transport mechanisms in Portage Bay. 

Between the Centennial Clean Water and EPA grants and contracts, the Northwest Indian College has spent about $350,000 of taxpayer money over the last three years and while a lot of progress has been made, Portage Bay shellfish beds are not much closer to being reopened now than they were when originally closed in 1997. At some point someone is going to ask me to explain why. So in my remaining few minutes I would like to describe some of the more pertinent reasonings.

In order for the Washington Department of Health to upgrade Portage Bay shellfish beds, they would have to see that THE source of excessive fecal coliform input has been found and fixed. If it was discovered, for example, that the source was a malfunctioning Sewer Treatment Plant and this was fixed and the fecal counts over the shellfish beds went down, Department of Health could upgrade the classification. If it were found that the problem was failing septic systems, these could be found and fixed.  If it was found that the reason for high counts over the shellfish beds was due to illegal discharge of manure lagoons and enough enforcement pressure was brought to bear that this behavior ceased, it might be possible to convince Department of Health that the problem had been found and fixed. These are acute problems that can be detected, inspected, and ejected. To some extent, these problems have been addressed, but without discernable effect on fecal coliform counts.

What we appear to have is a chronic problem. And, in my opinion, it is mostly a problem of adjacent regulatory standards. It takes a fecal coliform count of over 200 to violate Class A water quality standards at the mouth of the Nooksack River. It only takes a fecal coliform count of 44 to violate Shellfish growing water standards three miles downstream. When freshwater floats on top of saltwater and you are sampling the top 6 inches of water over shellfish beds, you are sampling river water when it is going in that direction.
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For example, during last summer the Nooksack River mouth met Class A water quality standards. The geometric mean was 63 and no samples were over 200. However, 86% of the samples were above 43. During this same period, 50% of the samples taken by Northwest Indian College at the entrance to Portage Bay were over 43. This is a hit rate essentially four times greater than legally permissible for shellfish growing water, during the driest time of the year, when the Nooksack River was in Class A compliance, and when dairy nutrients were probably being applied appropriately.

So what are we going to do about it? Well, the Department of Ecology Total Maximum Daily Load report is proposing rolling back the geometric mean at the mouth of the Nooksack from the current 100 fecal coliform/100milliliters to a geometric mean of 39.  If attainable, this would likely do the trick, but it would be truly remarkable if the largest dairy county west of the Cascades could essentially cut their already low geometric mean in half.
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Mobilizing resources to further decrease the geometric mean at the mouth of the Nooksack River would be easier if there was a clear acceptance that the current fecal coliform standard accurately reflected a human health risk. This is not necessarily the case.

The current fecal coliform standard was designed to be an indicator of human health risk from human viruses, such as typhoid and hepatitis, coming from human sewage. Cows don’t get typhoid or hepatitis. So, in this case, we have an indicator of human health risk being applied to a non-human source. 

There are additional problems with using fecal coliform as a water quality-monitoring tool. One has to do with sample frequency, another with accuracy. To take a single grab sample during one particular minute of a particular month and declare that it is representative of the entire month is specious at best. Especially when you take into consideration that a single fecal coliform count of 100 is statistically indistinguishable from a count anywhere from 30 to 300. 

While the use of fecal coliform as a water quality indicator is more of a crap shoot than a regulatory tool, it is the law of the land. Dairy farming is, by regulation, a 0-discharge industry. Violations of surface water quality standards result in fines. Violations of shellfish growing water standards result in closures. Closures result in lost income and an abrogation of Treaty rights. That is the law and Tribes can have considerable jurisdictional clout in getting laws enforced – they can even make and enforce their own water quality standards. But it is neither quick nor easy nor cheap.
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