Study Design and Field Methods

Some issues of study design/sampling effort and field collection methods must also be standardized in order for data to be viably shared among various groups.  In the area of Benthic Invertebrate studies, the following items should be standardized.  As the lead state agency, we suggest the manner of standardization in the list below:
· Surface area of stream bed sampled: 8 sq feet (0.743 m2) of surface area 
· Due to the patchy nature of invertebrate distribution, a larger sample area (8 ft2 vs 3 ft2) provides a more representative sample.
· Mesh Size:  500 µm

· Whether a kick net or a Surber sampler is used, the mesh size used to capture the animals should be standardized.  This targets the same suite of organisms for all samples.

· This mesh size is consistently used across state and federal bioassessment programs in the Pacific Northwest.

· Sampling Time:  Clean the larger objects within the sample area then apply 30 seconds “kick time” per square foot of surface area.  

· 30 seconds was found to be adequate, after which time few additional species were added to the sample (citation?)

· Habitat Sampled:  Targetted:Flowing water (multiple riffles) or “Reach Wide” (composited fast and slack water).
· Index Period/Sampling Season:  Standardizing this component minimizes sample variability due to annual or seasonal variability in the invertebrate community.  Sampling should be conducted between July 1st and October 15th of each year.
Sample analysis and reporting

Some data reporting conventions may also be necessary.  Consider the following list as a guide for standardization;

Lab Methods
· Taxonomist must be certified by the North American Benthological Society (www.benthos.org).

· Report lab name

· Taxa identified to genus/species level, or to the lowest level possible.

· Report the Integrated Taxonomic Information System (IT IS) number and scientific name of taxa

· Report collection date, time

· Report sampling device (e.g. D-frame kick-net, Surber, Hess)

· Report habitat sampled (e.g., flowing water, slack water, or reach-wide composite of transects)
· Identify at least 500 aquatic organisms per sample or the entire sample

· If larger numbers of organisms are counted, these can be electronically sub-sampled to obtain a 500 count.

· If sample count is less than 100, multi-metric indices, O/E models, or other analyses will not be calculated.  Such small numbers result in non-representative results.

· Report number of organisms identified

· There are times when fewer than 500 organisms exist in a sample

· Report fraction sub-sampled for counting (e.g. how many of the 30 squares in the Caton tray)

· allows density estimates to be made

· Report number of each taxa, and lifestage

· Report damaged taxa – flag if unable to identify to lowest level

· Report taxa uniqueness for non-specific identifications

· Report taxa uniqueness for non-specific identifications

Data Analysis:
If the above protocols are followed, anyone should be able to choose any combination of data sets and conduct sound statistical analyses and apply their own assessment methods to each site, thus increasing the applicability and utility of the data.  However, in order to be able to list a stream under 303d, data must be analyzed and scores submitted based on Washington State specific models.  The state has created and periodically re-calibrates multi-metric indices for the Puget Lowlands ecoregion and the Cascades ecoregion.  Other multi-metric and multi-variate (O/E) models are in development for other ecoregions around the state.
