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Total Phosphorus TMDL Target 

Development 
“The extent and complexity of the problem does not matter 

as much as does the willingness to solve it.” 
-Ralph Marston 

 



Lower Boise River Watershed 



TMDL Listing and Strategy 

 



Idaho Water Quality Standards 

• 58.01.02.200.06. Excess Nutrients. Surface 
waters of the state shall be free from excess 
nutrients that can cause visible slime growths 
or other nuisance aquatic growths impairing 
designated beneficial uses.  

• What does that mean for the Lower Boise 
River?? 



DRAFT Recommendation 

Lower Boise River TMDL Targets 

• Chl-a: 100 to 150 mg/m2  

• TP:  TBD…between 0.07 & < 0.15 mg/l 

 

Other Obligations 

• SR-HC TMDL: 0.07 mg/l TP seasonal (May 1 – 
September 30) 





Literature-Based Relationships 



Literature-Based Relationships 

 



Montana Survey Results 

Slide courtesy of Tom Dupuis. 



Chl-a > 200 mg/m2  
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299 

Photos and data from Suplee et al. 2009 



Chl-a < 150 mg/m2  
44 

152 112 

Photos and data from Suplee et al. 2009 



Take Home Message from Literature: 
No Clear TP, Chl-a Relationships 

• Why? Confounding factors 
– Geographic location, lab vs. field, temperature, turbidity, 

stream vs. river, light limitation, flow velocity, duration, 
magnitude,… 

• However…all 100% identified Average non-nuisance 
Chl-a as < 150 mg/m2  
– 11 of 15 identified non-nuisance Chl-a as 100 to 150 

mg/m2  

• 11 of 13 identified appropriate TP levels as < 0.1 mg/l 
– However…Yellowstone River modeled TP targets at 0.09 

and 0.14 mg/l 



Lower Boise River Data 











Bureau of Reclamation. 1977. Water quality study, Boise Valley, v. 2. 117 p. (Table 1, in Mullins 1998). 





Lower Boise River-Specific 

 

• Data points are means/medians as provided in USGS reports. 
• Site 1 = Diversion; Site 2 = Glenwood Bridge; Site 3 = Middleton; Site 4 = Parma. 
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Lower Boise River-Specific 



Take Home Message from Lower Boise 
River TP, Chl-a, & TSS:  

It’s Messy! 

• Chl-a increases with TP…then decreases 

• Increasing levels of TSS limit light and Chl-a 
growth 

• At Glenwood, median Chl-a levels of 108 
mg/m2 & TP at 0.09 mg/l 

• At Middleton at median Chl-a levels 271 
mg/m2 & TP at 0.15 mg/l 

 

 

 

 



LBWC Feedback 

• 6 LBWC target development responses 

– 1 TP recommendation (0.07 mg/l) 

– 2 Chl-a recommendations (100-200 mg/m2) 

– Several approach recommendations 

• Weight of Evidence  

• EPA Nutrient Criteria 

• Modeling (Mass Balance, AQUATOX, QUAL2K, etc.) 

• Include TN, TP, and other appropriate variables  

 



Other Considerations 

• Snake River-Hell’s Canyon TMDL, TP target of 
0.07 mg/l at Boise River Confluence 

• DEQ Statewide Nutrient & Macrophyte Study 
(2014) 

– Identify levels of visible slime or nuisance aquatic 
growths that impair beneficial uses 

– Identify correlations between growths and 
nutrients (TN and TP) in streams and rivers 

 



Lower Boise River Target Recommendations 
1. Non-nuisance Chl-a: 

– 100 to 150 mg/m2  
– Based on literature and LBR data 
 

2. TP (non-nuisance Chl-a): 
– TBD…but very likely > 0.07 but < 0.15 mg/l 
– Based on literature, existing/new LBR data, & 

modeling 
 

3. SR-HC TP Target: 
– 0.07 mg/l (May 1 – September 30) at the mouth 



0.15 

SR-HC 0.07 mg/l 



Where to???...? 

1. Select a nuisance level Chl-a target  

– Identify preliminary corresponding TP sideboards 

2.a. Examine LBR TP & Chl-a relationships 

– Modeling and validation (AQUATOX, QUAL2K, etc.) 

– New and existing LBR data 

2.b. Calculate allocations per SR-HC 0.07 mg/l 

– Mass balance models 

– New and existing LBR data 

 

 

 



Contact Information 

Troy Smith 
Idaho Department of Environmental Quality 

Boise Regional Office 
1445 N. Orchard St. 

Boise, ID 83706 
208-373-0434 

Troy.Smith@deq.idaho.gov 
 
 


