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• …coordinating binational
actions to manage 
phosphorus concentrations 
and loadings, and other 
nutrients if warranted, in the 
Waters of the Great Lakes.



Tributary Monitoring subgroup

• Original objectives: 
– To develop collaborative and coordinated monitoring strategies 

for priority tributaries
– To determine what parameters to monitor and frequency to 

estimate the annual and spring loads and FWMC (total P and 
DRP) at the mouths of priority tributaries and to understand the 
reasons for the observed changes in the loads and FWMC

• Realized objectives: 
– Monitoring coordination (inventory and summary)
– Sample and data comparison
– Information for adaptive management, DAPs, modelers 
– This symposium helps address original objectives! 



14 Priority Tributaries

Map from Maccoux et al. 2016



Target loads to reduce blooms

• Annex 4 Target is to achieve a bloom no greater 
than 2004 or 2012 90% of the time







Target loads to reduce blooms
• Annex 4 Target is to achieve a bloom no greater 

than 2004 or 2012 90% of the time
• Target for the spring load from the Maumee: 

– TP load of 860 m tons, or 40% reduction from 2008 
(FWMC 0.23 mg/L)

– DRP load of 186 m tons, or 40% reduction from 2008
(FWMC 0.05 mg/L)

• 40% TP and DRP reduction in spring loads from 
Thames, Raisin, Portage, Toussaint, Leamington
Tribs, Sandusky, Huron (OH)

• 40% reduction in annual TP load for Western 
and Central basin to reduce hypoxia



RECOMMENDATIONS FOR MONITORING, 
MODELING, RESEARCH AND REPORTING TO 

SUPPORT ADAPTIVE MANAGEMENT 

• Follow Heidelberg approach-
– collect 400-500 samples per year
– daily samples + higher frequency event sampling

• Alternatively, capture monthly ambient samples + daily or 
more higher event samples 
– 50-100 samples
– Based on USGS research as well as Richards and Holloway 1987

• 10 to 20 years of sampling
• Sample 11 of the 14 priority tributaries 

– not Detroit, Toussaint, or Leamington at this frequency
• Suggested laboratory samples exchange to test comparability
• Minimum analytes: TP and DRP
• Other recommended analytes: NO2+3, TKN, TSS, NH4, Cl, 

SO4, chl.a, DOC, POC, DON, sediment size, SOD, Si



RECOMMENDATIONS FOR MONITORING, 
MODELING, RESEARCH AND REPORTING TO 

SUPPORT ADAPTIVE MANAGEMENT 

• Develop watershed-loading models for each of the 11 
priority tributaries 

• Implement a binational strategy for whole-lake load 
calculations

• Improve estimates of atmospheric P, loads from Lake 
Huron, and loads to Lake Ontario

• Other recommendations include 
– Lake sampling for blooms, Cladophora, and hypoxia
– Agricultural practice data collection
– Urban stormwater management
– Nitrogen and toxicity
– Etc…  



14 Priority Tributaries

Map from Maccoux et al. 2016



8 Priority Tributaries for 
nearshore blooms

Map from Maccoux et al. 2016



11 Priority Tributaries to 
monitor

Map from Maccoux et al. 2016



• 400-500 samples

Map from Maccoux et al. 2016



• 400-500 samples
• 50-200 samples

Map from Maccoux et al. 2016



• 400-500 samples
• 50-200 samples
• Surrogates

Map from Maccoux et al. 2016



16

6 4

4

3+3
1

212

1

3
1 1

7

2

2

41 OEPA Ambient Water Quality 

340 MOECC Provincial Water Quality Monitoring Network

3
33

11
1

14

• 400-500 samples
• 50-200 samples
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Summary

• The 11 priority watersheds for monitoring are currently being 
monitored!  

• There’s a multitude of monitoring occuring throughout the 
watershed, ~35 locations are at a frequency appropriate for 
loading calculations or calculations via surrogates 

*all but chl.a, DOC, POC, SOD, sed’t size



Questions? 

For more information visit: 
http://www. NCWQR.org
Or contact me at ljohnson@heidelberg.edu

http://www.facebook.com/NCWQR



Annex 4 recommendations
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