June 27, 2010

To the Cohen Commission:
 

The roles of hormonally-active synthetic chemicals on reproduction and development at low level exposure (parts per trillion) have gained research attention, and should be considered as possible causative agents in the decline of salmon populations.  
The following links to reports and studies regarding the synergistic effects of pesticides and other hormonally-active chemicals on the ability of salmon to reproduce and thrive, are relevant to this investigation. 

A new Brunswick study (Brown SB, Haya K, Burridge EO et al  . . . Fairchild WL, 1999)) found that periods when the carbamate pesticide maticil containing the surfactant 4- nonylphenol were sprayed on forests  in New Brunswick, coincided with marked reductions in catch.  Reported water concentrations were below lethal thresholds, however the estimated 4-NP concentrations were within a range where estrogenic effects in fish might be anticipated. 

 

The authors postulate that estrogenic activity from other sources, domestic sewage, (found to be high in nonylphenol, and in some provinces used as fertilizer as "biosolids" and spread on fields) , and/or agricultural wastes, might influence salmon populations. Nonylphenol and Bisphenol A, both estrogenic substances. are found in sewage sludge. 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1566411/
A follow-up study was published in 2004
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Effects of water-borne 4-nonylphenol and 17β-estradiol exposures during parr-smolt transformation on growth and plasma IGF-I of Atlantic salmon (Salmo salar L.) 
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Abstract

4-Nonylphenol (4-NP) is an endocrine disrupting substance (EDS) capable of mimicking the action of 17β-estradiol (E2). It has been hypothesized that 4-NP in a pesticide formulation is linked to historical declines in Canadian Atlantic salmon (Salmo salar L.) populations, with effects being related to exposure during parr-smolt transformation (PST). To test this hypothesis, Atlantic salmon smolts were exposed to pulse-doses of water-borne 4-NP (20 ug/l), sustained doses of water-borne E2 (100 ng/l) (positive control), or ethanol vehicle (negative control) in mid-May during the final stages of PST. Individually tagged smolts were then sampled at three times (June, July and October) to monitor subsequent growth in sea water and plasma insulin-like growth factor I (IGF-I) concentrations. Smolt weights and plasma IGF-I concentrations were both affected by E2 and 4-NP. The effects of E2 and 4-NP on mean smolt weights were most prominent in July and October {E2 (*98.1±2.8, *242.3±10.6 g), 4-NP (*102.1±3.1, 255.7±9.5 g), controls (112.5±2.8, 282.3±8.8 g)} (P<0.05), while their effects on mean plasma IGF-I concentrations were most prominent in June and October {E2 (15.0±1.9, 28.4±1.8 ng/ml), 4-NP (*14.8±1.9, *21.6±1.7 ng/ml), controls (20.0±1.1, 31.1±2.0 ng/ml)} (P<0.05). Additionally, results suggest that the mechanisms of action of E2 and 4-NP involve disruption in the GH/IGF-I axis, and that they may be different from each other. The effects of E2 and 4-NP on growth and plasma IGF-I concentrations observed in this study are ecologically significant because they evoke concerns for successful growth and survival of wild salmon smolts exposed to low levels of estrogenic substances that may occur from current discharges into rivers supporting sea-run salmon stocks.

Endocrine disruptors were also implicated after researchers discovered that 80 percent of male smallmouth bass in the Potomac River watershed are producing immature female eggs. Similar intersex fish have been discovered in other water bodies across the country.

Beyond Pesticides, September, 15, 2009) On September 11, 2009, the Environmental Protection Agency (EPA) announced plans to place additional limitations on the use of three organophosphate pesticides —chlorpyrifos, diazinon and malathion-  to protect endangered and threatened salmon and steelhead in California, Idaho, Oregon and Washington. 

The announcement comes in response to a series of lawsuits brought by Pacific Coast Federation of Fishermen’s Associations (PCFFA), the Northwest Coalition for Alternatives to Pesticides, and other salmon advocates, with legal representation from Earthjustice, aimed at removing toxic pesticides from salmon spawning streams throughout the northwest. 

In response to the litigation, the National Marine Fisheries Service (NMFS) in November of 2008 released a “biological opinion” that set forth a plan for protecting Pacific salmon and steelhead from three toxic organophosphate pesticides. That decision came after almost a decade of legal wrangling between salmon advocates led by Earthjustice and the federal government. The biological opinion prescribed measures necessary to keep these pesticides out of water and to protect salmon populations in Washington, Oregon, California, and Idaho. The announcement from EPA moves this work forward.

Although the experts at NMFS recommended prohibiting aerial applications of the three pesticides within 1,000 feet of salmon waters and ground applications within 500 feet of salmon waters, EPA has taken a different course. EPA believes it can achieve the same protections for salmon with buffers ranging from 100 to 1,000 feet depending on pesticide application rate and stream size. In its announcement today, EPA says it will require industry to fund and carry out monitoring of salmon streams in order to assure the pesticide restrictions work as intended.

“EPA’s decision is a major step toward protecting our salmon stocks and revitalizing the fishing industry, which can generate hundreds of millions of dollars in the region,” said Joshua Osborne-Klein, an attorney for Earthjustice, the environmental law firm that represented the salmon advocates. “But we’re concerned that EPA’s alternative won’t be enough to keep these poisons out of salmon waters, and we urge the wildlife experts at NMFS to closely review EPA’s plan.”

The three pesticides at issue in the biological opinion are known to contaminate rivers and streams throughout California and the Pacific Northwest and poison salmon and steelhead (see background below).

“Our goal is to rebuild the healthy salmon stocks native to the Pacific Northwest,” said Osborne-Klein, of Earthjustice. “Getting agricultural poisons out of salmon spawning streams is one of many needed actions to see the salmon stocks rebuilt.”

In addition to jeopardizing salmon, these pesticides pose serious risks to public health – especially the health of young children. A number of recent studies have linked prenatal exposure to organophosphate insecticides with behavioral problems including attention deficit/hyperactivity disorder. A 2006 study published in Pediatrics compared the risks of chlorpyrifos to prenatal cocaine exposure.

LEGAL BACKGROUND

In 2002, Pacific Coast Federation of Fishermen’s Associations (PCFFA), the Northwest Coalition for Alternatives to Pesticides, and other salmon advocates, with legal representation from Earthjustice, obtained a federal court order declaring that the U.S. Environmental Protection Agency had violated the Endangered Species Act by failing to consult with NMFS on the impacts that certain pesticides have on salmon and steelhead in the Pacific Northwest and California. As a result of that lawsuit, EPA began consultations, but NMFS never issued biological opinions or identified the measures needed to protect salmon and steelhead from the pesticides. In 2007, the salmon advocates filed a second lawsuit and entered into a settlement agreement with NMFS that establishes a schedule for issuing the required biological opinions. 

SCIENTIFIC BACKGROUND

The National Marine Fisheries Service (NMFS) determined that accepted uses of chlorpyrifos, diazinon and malathion are likely to jeopardize the continued existence of 27 species of endangered or threatened salmon and steelhead. NMFS found that current uses were likely reducing the number of salmon returning to spawn. These three pesticides are all organophosphates (a class of neurotoxic chemicals). They are used in both agricultural and/or urban insect control. Recent research has found that in combination the effect of organophosphate mixtures is greater than the effect of each of the chemicals’ effects when added together. These chemicals are often found together. 

Chlorpyrifos
• Contaminates rivers throughout the west at levels harmful to fish or their food sources according to the U.S. Geological Survey. The basins where chlorpyrifos was detected at harmful levels include the Willamette, San Joaquin, Tulare, and the Central Columbia Basin.
• Is “very highly toxic” to fish according to U.S. EPA’s toxicity classification system.
• Impairs fish reproduction by reducing egg production in fish.
• Inhibits juvenile coho salmon feeding behavior and swimming speed.
• Harms the survival and reproduction of salmon food sources.

Diazinon
• Contaminates rivers throughout the west at levels harmful to fish or their food sources according to the U.S. Geological Survey. The basins where diazinon was detected at harmful levels include the Willamette, San Joaquin, Tulare, the Central Columbia Basin and Puget Sound. It was also detected in King County, Washington streams.
• Impairs feeding, predator avoidance, spawning, homing and migration capabilities by impeding salmon sense of smell.
• Leads to weakened swimming activity in juvenile trout.
• Is acutely toxic to salmon food sources.

Malathion
• Contaminates rivers throughout the west at levels harmful to fish or their food sources according to the U.S. Geological Survey. The basins where Malathion was detected at harmful levels include the Willamette, San Joaquin, Tulare, and the Central Columbia Basin. It was also detected in King County, Washington streams.
• Leads to weakened swimming activity in juvenile trout. 
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