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Data collected by Dry Creek Conservancy, a local
watershed non-profit

6 years worth of grab sample

Contaminants

Conventional parameters
Sonde and global water logger data at selected sites
for 2 years

Fish counts (carcass and live fish) for 10 years
Bug metrics & PHAB - 6 years

Aerial photographs

Land Use data layers

Analyses of impervious cover & GLU

Other: pyrethroids, sediment toxicity, etc.



Guiding Principle: Statistical significance =
Biological significance /
Spatial Co-occurrence: Qualitative interpretation of
box-whisker plots
Stressor Response Relationships

Spearman’s correlations

Relationship between potential stressors and
biological endpoints

Double check - Bonferroni’s correction for
significant p value
Quantile Regression

Identify sampling sites specific explanatory
variables affected bug metrics
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Stressor ____| _Total Score

Copper 18
% Silt Sand Fine Gravel 46
Dissolved Oxygen 33
Epifaunal Substrate 28
Vegetative Cover 23
Velocity Depth Regime 32
3 groups: Suspected Causes of Impairment
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scores...natural breaks?
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Analysis of Landscape Factors within the sub-
watershed



Landscape Factors
within 1.5 km upstream of monitoring site



Water quality: DO only measure that was influential
(possibly secondary to nutrients), no contaminants, in
general, few significant relationships.

PHAB: %SSG and measures of instream habitat
(e.g.,velocity/depth regime) most significant
Landscape: Disturbance in close proximity to the sampling

site and waterways had the strongest influences on
response variables

Open space in100 ft. in buffer in stream network (+)
1.5 km upstream drainage shed (+)
% impervious cover in 100 ft. buffer (-)

More work to do



Importance of high quality data (ex: grab samples vs. logger
data).

Fliner's Ravine Dissaolved Oxygen Data

Sonde-Logger and Grab Samples
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Inability to show causation doesn’t mean stressor isn’t
important (spotty data - pyrethroids, metals in sediment)

Value of identifying correlations between land uses/landscape
metrics and BMI data

Helps in focusing on sources of problem, leads to solutions



Unable to use all of US EPA’s SI evaluation criteria due to
lack of appropriate data:

Criteria: Manipulation of exposure, data from toxicity tests,
temporality

Ex: temporality...our dataset did not go back far enough to
capture differences in landscape conditions. No pre-
development data.



Approach to evaluating a stressor that may pose a problem for

fish but not for bugs (or vice versa) at levels observed in the
watershed

Ex: Temperature — salmon vs. bugs
More thought needed for widespread use (NPDES permits):
Resource intensive effort

Interdisciplinary review team
Significant investment of time

One option: develop modules of characteristic urban and
rural stressors

Urban module already exists. Module contains conceptual

models, typical sources, stressors, and effects of urban
stream syndrome, etc.

Rural/ag module could be developed
Recommended set of data for collection



CADDIS
http://www.epa.gov/caddis/index.html
Stressor Identification Guidance Document

http://www.epa.gov/ost/biocriteria/stressors/stress
orid.pdf
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EPT richness
EPT richness

Percent sand/fines log total nitrogen

egression

Helps to identify relationships when many factors influencing response
variable.

EPT richness values around 90t percentile suggests that the
explanatory variable (% sand/fines) played an important role at a
particular sampling site or reach of waterway.
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