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Background

Steelhead in the Hood River watershed were listed in 1998 as threatened under the federal Endangered Species Act.  The causes of steelhead population decline are unknown, but pesticides were identified as one potential stressor.  Pesticides are used in the fruit orchards that comprise the bulk of the agricultural land base in the county.  Organophosphate (OP) pesticides in particular were implicated because the OP pesticides used in the Hood River watershed are toxic to aquatic life at low concentrations.

In 1999, the Oregon Department of Environmental Quality (DEQ) began water sampling and monitoring for pesticides.  Since that time, the program has been conducted as a joint project between Oregon State University (OSU) and DEQ scientists.  This has been a collaborative effort with broad support from local and state entities including the Hood River Grower-Shipper Association (HRGSA), the Hood River Soil and Water Conservation District (SWCD), the Hood River Watershed Group, the Oregon Department of Agriculture, OSU Mid-Columbia Agricultural Research and Extension Center (MCAREC), and the Confederated Tribes of the Warm Springs Reservation.  

Funding for the monitoring has come from a variety of sources, including the Oregon Watershed Enhancement Board.  OWEB funds were used to continue and expand monitoring for the years 2002 and 2003.  For the purposes of reporting on monitoring results, the samplings from years prior to 2002 were included in the OSU report.  

 Project Description

Prior water monitoring had shown OP pesticide contamination exceeding state water quality standards and/or federal guidelines.  Pesticide contamination occurred in lower valley creeks adjacent to orchards at greater frequencies and levels than in streams in forested and mixed use areas.  No correlation had been found between rainfall and pesticide levels, so the mode of entry to streams was unknown but airborne drift was suspected.  As a result of earlier monitoring, the Hood River Grower-Shippers Assoc. and OSU Extension developed an educational campaign to inform orchardists about the pesticides detected in area creeks and educate them about pesticide best management practices to reduce potential contamination of creeks.

The goals of the project were to:

· Monitor for pesticides in steelhead-producing streams and effects on threatened steelhead

· Investigate the processes responsible for OP pesticide loadings in the Hood River basin.
The objectives of this project were to:

· Characterize the concentrations of pesticides in steelhead streams

· Determine the direct effect of OP pesticides on steelhead 

· Determine the in-direct effects of OP pesticides on steelhead by monitoring macroinvertebrate assemblages

· Evaluate the risk to steelhead from  pesticides based on current and historical data

· Evaluate the processes of pesticide mobilization from target area application to streams.

Both DEQ and OSU utilized strict scientific methods to collect and analyze water samples, including chemical detections at very low concentrations.  Details on their methodology are contained in their final reports (attached).   Monitoring was conducted according to guidelines in the Water Quality Monitoring Guidebook (July 1999).  The timing of sampling was scheduled to correspond to orchard spraying of OP pesticides in spring (chlorpyriphos) and early summer (azinphos methyl).  OSU utilized a continuous water sampler on several occasions to determine the persistence or transient nature of the pesticide exposures. 

Project Results

Monitoring results indicate that exceedences of chlorpyriphos and azinphos methyl continued to occur in creeks adjacent to orchard land in 2002 and 2003.  However, not all samples showed detectible levels of OP pesticides, and not all detectible results exceeded state and federal standards.  Streams in the lower Hood River Valley adjacent to orchards showed higher levels and greater frequency of detections than sites in forested and mixed use areas.  The trend over the past five years is generally improving, with fewer exceedences and lower levels, especially for chlorpyrifos.  However, levels of azinphos methyl were very high in a couple of samples in 2003.  Azinphos methyl is used to combat codling moth (CM), a major pest in apples and pears.  Applications are made based on life stages and numbers of moths, weather and other variables.  In 2001 and 2002, mating disruption (an alternative pest control method using CM pheromones) was used in a number of orchards to reduce the number of azinphos methyl spray applications, with mixed results.  A higher level of codling moth damage resulted and many orchardists resumed a traditional spray schedule in 2003.  

Monitoring of caged steelhead in streams above and below orchards showed that juvenile steelhead brain hormone (cholinesterase) activity decreased when exposed to pesticides.  Monitoring also showed that the macroinvertebrate assemblages contained higher percentages of pollution-intolerant macroinvertebrates in forested streams versus more pollution-tolerant macroinvertebrates in streams adjacent to orchard areas.  Since steelhead and other salmonids prefer pollution-intolerant macroinvertebrates as a food source, the change in macroinvertebrate communities could be causing an indirect effect on steelhead. 

Results of continuous water sampling in Neal Creek showed that pesticide concentrations fluctuated significantly over the period of a few hours.  Twenty-four hour continuous water sampling showed that high pesticide levels were transient, and returned to relatively low levels within 12-15 hours.  This would indicate that the peak levels are short-lived, but also that OP concentrations in grab samples might not be accurate in estimating maximum  concentration levels  No relationship between rainfall and pesticide concentrations was detected.  However, an inverse relationship between pesticide levels and stream height (or streamflow amount) was found. 
In reviewing these results, the various contributors and collaborators on this project felt that air drift remains the primary suspect as the main pathway or mode of entry for OP pesticides into area creeks.  The air blast sprayers used in the Hood River Valley on most orchards are inefficient and release a cloud of pesticide droplets subject to air drift.  Even though the frequency and levels of exceedences generally decreased over the past four years of monitoring, the continued presence of OP pesticides in the water indicates that air drift is an ongoing problem here, and probably elsewhere.

At this time, several efforts to reduce OP pesticide pollution of water are underway.  Grant funds have been obtained so that OSU can investigate and demonstrate sprayer technology with an eye to reducing spray drift. There is an opportunity to improve spray application efficiency, reduce pesticide drift, and reduce amounts of pesticide used – by using new tower-type sprayers and modified conventional air blast sprayers.  Most of the 350 commercial fruit growers in the Hood River valley use pesticide sprays, and many orchards border waterways vulnerable to pesticide contamination.   While alternatives to pesticides are being used in local orchards with mixed success (e.g., insect mating disruptors), pesticide sprays are likely to remain a primary or supplemental pest management approach.

The Hood River SWCD, HRGSA and MCAREC are continuing efforts to promote the use of vegetated riparian buffers and other best management practices (BMPs) designed to reduce possible pesticide contamination.  MCAREC is leading a collaborative effort to reduce the number of unsprayed “backyard” fruit trees so codling moth populations are reduced and orchardists won’t have to use as many OP sprays. 

In summary, this project has improved the participants’ and stakeholders’ understanding of the direct and indirect biological effects of pesticide contamination on steelhead and has added to the baseline data from which we can discern trends and variables in pesticide contamination.  Importantly, it has improved our understanding of the potential pathway(s) by which pesticides enter the aquatic ecosystem so that effective BMP  measures can be developed that will reduce contamination.  This is by nature a long term problem that will take time to fix.  It will be solved in increments by a number of actions including improved spray application technology and methods, implementation of other pesticide best management practices including  Integrated Pest Management and riparian buffers, continued education among growers, and routine stream monitoring. 

If future funding can be obtained, continued water monitoring is very important in order to 1) measure the effectiveness of grower efforts to reduce contamination; 2) to determine if pesticides are reaching streams at other times of the year;  and 3) determine if levels and frequency of pesticide contamination declines, stabilizes or increases in future years. 
