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Indian Creek 

• Coe Water Quality Lab 

• Indian Creek Assessment 
o Long term study 

o Intensive study during 2013-14 

o Focused on N, P, sediments, 

bacteria 

• Opportunities 
o Agriculture 

o Urban 



Coe Water Quality Lab 
• Began with volunteer water 

monitoring combined with 

good instrumentation (2000) 

• Collaboration with city of 

Cedar Rapids, IDNR, IGS, 

WMAs, watershed groups, 

university researchers 
o Particular thanks to city of CR, IDNR, 

and ICWMA 

• Funding from NSF, DOE, 

foundations for 

instrumentation 

• Training for >60 

undergraduates 



Indian Creek 
• Studied since 2002 

• Carried out chemical 
and physical 
assessment for ICWMA 
in 2013 
o Longer sampling period, more 

frequent sampling, more 
sampling sites 

• Mix of rural and urban 
landuse 
o From 1992 to 2013, went from 

63% to 52% row crop; 16% to 
29% urban/developed 

• Focus on nutrients, 
sediment, and E. coli 



Land use 
• Rural vs. urban 

Site Row 
crop 

Grasslands Forest Artificial 

ICLM 70.1% 20.0% 2.1% 5.1% 

Dry Creek 78.4% 12.5% 1.8% 3.3% 

IC 
Thomas 

64.0% 19.0% 3.9% 9.8% 

ICS  
(MV Rd.) 

55.5% 19.1% 10.1% 11.8% 



Indian Creek watershed 

70.1% row crop 

above Linn-Mar 

(‘02) 

78.4% row crop 

on Dry Creek 

(‘02) 

Rapid suburban 

development 

5 golf courses 

in watershed 

Cedar 

Rapids/Linn 

County Solid 

Waste Agency 

Landfill 



Nitrate – how much is too much? 

• Drinking water standard:  10 

mg NO3
-- N/liter 

• Standard for aquatic life? 
o What levels result in negative impacts 

on aquatic community? 

• Usually looking at excessive algal 

growth  

o EPA (2000): For ecoregion 47 

(Western Corn Belt Plains), TN is given 

at 2.615 mg/L, with NO2 + NO3 at 

1.965 mg/L 

o Minnesota (draft 2014 nitrate): < 4.9 

mg/L “good”; >4.9 mg/L “poor” 

 



Nitrate trends 
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Nitrate trends – Indian Creek 
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Nitrate – main stem of Indian Creek 
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Indian Creek nitrate over time 

  2004 2005 2006 2007 2008 2009 

ICLM 8.6 4.6 12.0 10.5 12.0 7.4 

IC Thomas 6.7 4.0 9.7 8.2 8.4 5.9 

Dry Donn 2.6 3.2 5.4 5.3 6.5 NA 

ICS 5.8 2.5 7.6 6.2 7.7 4.9 

  2010 2011 2012 2013 2014 2015 2016 

ICLM 9.0 9.3 3.9 12.0 12.9 10.6 9.3 

IC Thomas 7.3 7.0 3.5 9.6 10.3 8.3 6.9 

Dry Donn 5.8 5.9 2.9 7.9 7.6 7.9 4.6 

ICS 6.0 5.9 2.7 7.8 8.4 6.8 4.8 

May – August averages of NO3-N (mg/L) 



Nitrate by sub-watershed 
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Indian Creek – Nitrate 2016 
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E. coli 
• Escherichia coli - indicator 

organism 
o Found in intestinal tract of 

mammals 

o May not be pathogenic, but 
indicates the possible presence of 
organisms which are disease-
causing 

• Possible sources 
o Wildlife 

o Pet waste 

o Livestock waste 

o Human waste 

• Septic systems 

• Standard? 
o For children’s recreation – 235 

cfu/100 mL 

 



Indian Creek – E. coli 2013 
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Indian Creek – E. coli 2016 
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Total Suspended Solids 
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Indian Creek trends 
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Stage measurements 
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Physical assessment 
• RASCAL 

o Rapid Assessment of 

Stream Conditions Along 

Length 

o Assessment and mapping 

of bank and streambed 

conditions using a 

standardized protocol 

•  stream substrate, pool 

frequency, canopy 

cover, bank type, 

bank height, 

neighboring land 

cover, livestock 

access, etc. 

o Identify areas with 

potential for remediation 





Sediment sources 

5’8”” 



Iowa Water Quality Index – ICS (MV Rd.) 





“Understanding Iowa’s Impaired Waters”, Iowa DNR 





Wicked problems 
• “A wicked problem is a social or cultural problem that is 

difficult or impossible to solve for as many as four 
reasons:  
o incomplete or contradictory knowledge,  

o the number of people and opinions involved,  

o the large economic burden,  

o the interconnected nature of these problems with 
other problems.” 

 

• Solutions to wicked problems can be only good or bad, 
not true or false. There is no idealized end state to arrive 
at, and so approaches to wicked problems should be 
tractable ways to improve a situation rather than solve it. 





Wetlands 



Nutrient removal 
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Cover crops 



Bioreactors and saturated 
buffers 



Ponds 



Ponds 
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Can we make better use of 
our roadsides? 

• Project underway in collaboration 

with Keith Schilling, Matthew 

Streeter, Laura Jackson 

• Tile drainage empties into 

roadside ditches – can those soils 

and plant communities process 

the nutrients? 



What about urban? 
• Typical urban pollutants 

o Oil and grease 

o Thermal pollution 

o Sediment 

o E. coli 

• How do we prevent 

them from reaching the 

stream? 
o Minimize sources 

o Minimize the amount of 

stormwater reaching our streams 





permeablecoe.weebly.com 



Conclusions 
• Indian Creek 

o Has elevated levels of nutrients, bacteria, and 
sediment 

o Leads to impairments in its intended usage 

o Sources are both urban and rural 

• Solutions 
o Nutrient Reduction Strategy has many of the 

strategies which will reduce nutrient loading 

o Need technical, financial, and policy help to 
increase implementation 

o BMPs also available to reduce urban inputs 

• Acknowledgements 
o Financial support from Cedar Rapids Utilities, 

IDNR, ICWMA 

• Find out more at 
http://indiancreekwatershed.weebly.com/ 

o Coe College 

o Students 

http://indiancreekwatershed.weebly.com/


 


