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Long-term water quality trend analysis in the Lone Tree
Creek watershed and surrounding marine waters

B T L Shannon Buckham, Nicole Casper
Department of Environmental Protection, Swinomish Indian Tribal Community

Background Nonparametric Analyses | Discussion

Swinomish Indian Tribal Community

* Analyses focused on Lone Tree Creek watershed and the associated * Seasonal Mann-Kendall for long-term trend analysis and individual Forestry:

nearshore environment (Figs. 1 - 2). analysis by season for Lone Tree Creek. ¢ ~95% of watershed is zoned for forestry.

* Lone Tree Creek flows ~1.5 miles before discharging into Lone Tree * Locally Weighted Smoothing (LOESS) lines were used for trend * Logged areas (Fig. 11) overlap with wetlands that provide primary

Pocket Estuary and Lone Tree Lagoon. These areas provide visualization. nydraulic support for Lone Tree Creek.

important habitat for juvenile Chinook salmon, and 30 other fish * Pettitt’s homogeneity test was used to determine breaks in * Forestry practices during these years may have had cumulative

species’. homogeneity and data were analyzed over the identified shortened negative effects on stream flow and water quality producing the

* The nearshore environment is a historic and active fishing and time periods, in addition to the entire dataset. observed increases in turbidity (Fig. 6) and fecal coliform (Fig. 8).
shellfishing area. * Kruskal-Wallis test and post-hoc Conover-Iman test for comparisons Campground Management:

e Lone Tree Creek is an intermittent, run-off dominated stream. The between sites. e \Wastewater, stormwater, and road management could influence
creek consistently flows November through April each year. bacteria (Figs. 9-10) and turbidity (Figs. 7-8) concentrations.
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Figure 5. Dissolved oxygen (DO) trends. Some trends are only significant for Figure 6. Comparison of dissolved wetland boundaries as
specific time periods as shown by the vertical lines indicating homogeneity oxygen (DO) in creek sites (top) of 2017 in green.
breaks. At KIK3 DO increases over the entire time series, but starts decreasing in  and six trend analysis sites Between 2000 and
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LON10 in 2007. Figure 7. Turbidity trends. Some trends are only significant for specific time Figure 8. Comparison of .
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) y ) 5 DES 3 2010 (KIK1). Seasonal differences at LON1 could be contributed to precipitation ~ 2nd six trend analysis sites part of the Wa.tershed.
 Marine water sites: Lone Tree Lagoon (KIK2) and Kiket Bay. and run-off. (bottom). Forestry practices at
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. e ) gL R % a0 2011 new cuts are not

apparent in the Lone
Tree Creek watershed.
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Figure 10. Comparison of fecal * Next: Regression models to determine most influential parameters. Air

vear coliform concentration in creek : : : : : :
Figure 9. Trends in fecal coliform bacteria. LON2 data were provided by Thousand sjtes (top) and six trend analysis quallty and ﬂume dISCharge data will help determine pOtentlaI climate

Trails Campground staff. Fecal coliform samples are no longer collected at LON1. sites (bottom). influences.
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Figure 4. (left to right): J. Thompson Hydrolab sampling, B. Kasayuli Hydrolab sampling by
boat, S. Buckham collecting turbidity and bacteria samples.

Contact: Shannon Buckham
Water Resources Specialist, Department of Environmental Protection

Swinomish Indian Tribal Community

Email: sbuckham@Swinomish.nsn.us

Website: http://www.swinomish-nsn.gov/resources/environmental-protection.aspx
Phone: (360) 853-5102
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