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Abstract 

Washington State Department of Ecology (Ecology) conducted a water quality monitoring study in 

Medicine Creek during the 2007/2008 wet season. Medicine Creek, a tributary to McAllister Creek, 

is located in Ecologyôs Water Resource Inventory Area (WRIA) 11 in South Puget Sound, Thurston 

County. The creek flows into the Nisqually Reach of South Puget Sound, which has active 

commercial and recreational shellfish harvesting. This investigation was initiated in response to 

elevated concentrations of fecal coliform (FC) bacteria and nitrate+nitrite-nitrogen (nitrate+nitrite-N) 

found in Medicine Creek during the Nisqually River Basin Total Maximum Daily Load (TMDL) 

study (Sargeant, et al, 2005). Water samples were collected during an ebbing low tide and analyzed 

for FC bacteria and nitrate+nitrite-N. FC bacteria concentrations increased from river mile (RM) 0.3 

downstream to RM 0.05 but the state water quality standard for Extraordinary Primary Contact was 

met at both sites. Nitrate+nitrite-N concentrations also increased between RM 0.3 and RM 0.05. 

There are no state water quality standards for nitrate+nitrite-N, but nitrate+nitrite-N concentrations in 

Medicine Creek are elevated in comparison to EPA guidance for this region. Additional FC bacteria 

sampling to characterize water quality improvements in Medicine Creekôs lower reach should focus 

on sampling during storm events and summer low flow conditions. Sources of nitrate+nitrite-N in 

should be investigated.   
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Introduction 

Medicine Creek is located in Ecologyôs Water Resource Inventory Area (WRIA) 11 in Thurston 

County. Medicine Creek flows about 3.5 miles before its confluence with McAllister Creek, at river 

mile (RM) 4.4. McAllister Creek then flows into the Nisqually Reach of South Puget Sound, which 

has active commercial and recreational shellfish harvesting (Figures 1 and 2).    

 

The primary land uses in the Medicine Creek watershed are rural residential and agriculture.  The 

residential area is primarily in the upper watershed transitioning to agriculture for about a mile before 

discharging to McAllister Creek. The lower reach of the creek has very little canopy cover and is 

choked with vegetation, especially in the summer. Potential sources for bacterial pollution in the 

watershed include agricultural activities, such as cattle grazing and vegetable crops, domesticated 

animals and wildlife. There are septic systems in the watershed, but it is unclear if they are impacting 

the lower reach of Medicine Creek. There are no state criteria for nitrate+nitrite-N concentrations.  

However, relative to the United States Environmental Protection Agency (EPA, 2000) guidance 

nitrate+nitrite-N concentrations in Medicine Creek are elevated due to groundwater inputs (Sargeant 

et al., 2005). Agricultural fertilizers could be another potential source.  

 

The project goal for Washington Department of Ecologyôs (Ecology) water quality sampling in 

Medicine Creek is: 

 

 Characterize the FC bacteria and nitrate+nitrite-N concentrations in the lower reach of the 

Medicine Creek watershed. 

 

Project objectives for Medicine Creek water quality monitoring are: 

 

 Collect water quality samples to be analyzed for FC bacteria and nitrate+nitrite-N. 

 Assess compliance with State Extraordinary Primary Contact Recreational water quality 

standards for FC bacteria. 

 Document current water quality conditions in the lower reach for fecal coliform bacteria and 

nitrate+nitrite-N that may be contaminating McAllister Creek. 

 

Background 

In 1998, McAllister Creek and Nisqually Reach were placed on Ecologyôs list of impaired water 

bodies (303(d) list) as a result of elevated FC bacteria concentrations.  Under the federal Clean Water 

Act of 1972, a Total Maximum Daily Load (TMDL) must be performed on water bodies on the 

303(d) list (Appendix A). The Nisqually TMDL technical report (Sargeant et al., 2005) identified 

elevated FC bacteria and nitrate+nitrite-N concentrations in Medicine Creek, a tributary to 

McAllister Creek. Medicine Creek, as part of the TMDL conducted on McAllister Creek, would be 

classified as a 4a water body (Appendix A). The 4a classification identifies a water body as impaired 

but water quality improvements are being implemented based on the TMDL assessment and 

recommendations.  
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Medicine Creek must meet the FC bacteria freshwater standard for Extraordinary Primary Contact 

Recreation (Appendix B). The freshwater FC standard for this classification requires: 

 

ñFecal coliform organism levels must not exceed a geometric mean value of 50 colonies/100 

milliliters (mL), with not more than 10 percent of all samples (or any single sample when less 

than ten sample points exist) obtained for calculating the geometric mean value exceeding 

100/colonies mLò (Washington State Department of Ecology, 2006). 

 

Currently, Washington State does not have surface water standards for nitrate+nitrite-N or other 

nutrients. However, nitrate+nitrite-N concentrations in streams reflect a close association with land 

use.  Nitrate+nitrite-N concentrations can result from runoff from fertilizers, septic systems, livestock 

manure, and erosion of natural deposits. Monitoring changes in nitrate+nitrite-N may assist in 

identifying sources of bacteria. High nitrate+nitrite-N-N can have an effect on algae and aquatic plant 

growth and therefore affect dissolved oxygen concentrations. Characterizing dissolved oxygen was 

not part of this study.  

 

 

Figure 1. Map of General Study Area (Includes the McAllister Creek Basin) 
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Figure 2. Study Area with the Medicine Creek Sampling Sites Identified 






































