
























4. DEFINING THE REFERENCE CONDITION 

L 

4.1 Ekoregions and Other Classification Schemes 

Effective classification and pairing of  reference sites with test sites is 
essential to define reference condition and to detect impairment. Past research by 
the Agency to define ecoragions based on land use, land form, natural vegetation, 
and soil type (Omernik, 1987) has advanced our ability to identify measi having 
similar biotic assemblages and communities. Such approaches have application not 
only to the development of biocriteria, but also to broader Agency concerns such 
as remediation and restoration of damaged aquatic and terrestrial sites, watershed 
protection programs, and ecosystem approaches to environmental management. 

However, we are concerned that the Agency is no longer supporting 
research to refine ecoregional classification techniques. With regard to streams 
and small rivers, more attention should be paid to factors that vary longitudinalfy 
along stream ecosystems (e.g., riparian corridors, temperature, hydrology, and 
channel geomorphology) and that may cross ecoregion boundaries and have more 
direct effects on stream communities than general ecoregion characteristics 
(Cummins et al., 1989; Statzrer and Higler, 1986; Vannote et ai., 1980). In some 
parts of the cuuntry, the distribution of aquatic organisms, particularly 
invertebrates, ten& to transcend traditional ecoregion boundaries. Therefore, 
c l d c a t i a n  of stream reference sites based on currently used ewregion criteria 
'may be inappropriate. We recommend that the Agency explore other ways of 
classifying reference sites that explicitly recognize biogeographic and distriiutional 
patterns of stream and riparian biota. In addition, the guidance should encourage 
stakes to overlay airsheds, since many pollutants are transported into watersheds 
by air. 

4.2 Approaches for Defhhg Reference Condition 

D e f h g  the reference condition is one of the most critical aapeets o f  
biocriteria development since the reference condition describes the baseline against 
which test s i b  will be evaluated. The draft guidance document identifies four 
approaches to establishing the reference condition: use of reference sites; use of 
historical daw, use of empirical rnodelq and use of expert opiniadconseasus. The 
draft guidance has a detailed discussion of the use of reference sites, describes 
criteria for their selection, and reviews approaches for classifying resources. 
However, the doptment gives only minimal guidance on how to use or apply the 
other approaches for establishing the reference condition. This issue will be . 
particularly important when biocriteria are developed for large rivers, lakes and 






































