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LC = MOS + NB + LA + WLA = TMDL 
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TMDL MODELING 

• Quantify chlorophyll a and 
phosphorus relationships  

• Allocation tool to meet 
the chlorophyll-a target of 
150 mg/m2 

• Quantify current TP loads  

• Allocation tools to meet the 
May-September 0.07 mg/L TP 
target at the mouth 

AQUATOX Model 
USGS Mass Balance Model 

and Duration Curves 
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REFERENCES 

http://water.epa.gov/lawsregs/lawsguidanc
e/cwa/tmdl/upload/2007_08_23_tmdl_dura
tion_curve_guide_aug2007.pdf 

http://pubs.usgs.gov/sir/2013/5220/ 
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• Historic flow data over time 

• The percent of time values are met or exceeded 

• Evaluate relationships between flow and load capacities 

 

WHAT IS A FLOW DURATION CURVE? 

60 percent of all observed daily average stream 
discharge values equal or exceed 440 cfs.  

Source: EPA. 2007. An Approach for Using Load Duration Curves in the Development of TMDLs. 
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MAY-SEPTEMBER FLOWS AT PARMA 

90 percent of all observed daily average 
discharge values equal or exceed 383 cfs.  

10 percent of all observed daily average 
discharge values equal or exceed 3268 cfs.  
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PARMA TP LOAD VS. FLOW 
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PARMA TP CONCENTRATION VS. FLOW 
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PARMA TP CONCENTRATION DATA 
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PARMA TP CONCENTRATION DATA 

Green = USGS Synoptic 
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PARMA TP LOAD DATA 
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PARMA TP LOAD DATA 

Green = USGS Synoptic 

Provisional – For Discussion Only 



Idaho Department of Environmental Quality 373-0550 

PARMA TP LOAD SUMMARY 

Parma 
Flow   

Current Parma 
Load                   

(Load Duration)   

Parma Load 
Capacity           

(Load Duration)     
Parma Load 
Reduction 

(cfs)   (mg/l) (lbs/day)   (mg/l) (lbs/day)     lbs/day % Red. 

3268   0.21 3747   0.07 1233     -2514 67% 

912   0.31 1531   0.07 344     -1187 78% 

705   0.31 1190   0.07 266     -924 78% 

624   0.30 1010   0.07 235     -775 77% 

620   0.32 1054   0.07 234     -820 78% 

383   0.36 738   0.07 145     -594 80% 

USGS 

Reference 
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Parma 
Flow   

Current 
Background TP 

Inputs1   Current WWTF TP Inputs2   
Current Tributary TP 
Inputs w/o WWTFs3   

Current Ground Water 
TP Inputs4   

Current 
Storm 

Water TP 
Inputs5   

 Current           
TP Inputs  

(cfs)   (mg/L) (lbs/day)   (cfs) (mg/L) (lbs/day)   (cfs) (mg/L) (lbs/day)   (cfs) (mg/L) (lbs/day)   (lbs/day)   (lbs/day) 

3268   0.02 352   117.9 2.37 1504   850 0.25 1163   -1390 0.21 -1611   44   1452 

912   0.02 98   117.9 2.37 1504   850 0.25 1163   164 0.21 190   44   2999 

705   0.02 76   117.9 2.37 1504   834 0.22 979   300 0.21 348   44   2950 

624   0.015 50   84.0 3.18 1440   888 0.18 880   485 0.21 562       2932 

620   0.015 50   117.9 2.37 1504   834 0.22 979   485 0.21 562       3095 

383   0.02 41   117.9 2.37 1504   834 0.22 979   398 0.21 461   44   3029 

CURRENT LOWER BOISE RIVER TP INPUTS 

(A)  Lander, West 
Boise, Meridian, 

Middleton, Nampa, 
Caldwell 

(B) …plus IDFG, Darigold, 
Star, Sorrento, Kuna, Notus, 
Wilder, Greenleaf, ConAgra 

Without (B) Sources 

Without (A) Sources 

Provisional USGS 
Ground Water 

Recommendations 
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RATIO OF TP INPUTS TO PARMA LOADS 

TP at Parma 

Parma 
Flow 

 Current           
TP Inputs    

 Current 
Parma TP 

Load   

 TP Inputs 
Reaching 

Parma 

(cfs) (lbs/day)   (lbs/day)    (%) 

3268 1452   3747   258% 

912 2999   1531   51% 

705 2950   1190   40% 

624 2932   1010   34% 

620 3095   1054   34% 

383 3029   738   24% 
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Parma 
Flow   

Background TP 
Allocations1   

Projected WWTF Flow and 
TP Allocations2   

Tributary TP Allocations 
w/o WWTF Projected 

Flows and Loads3   
Ground Water TP 

Allocations4   

Storm 
Water  TP 

Allocations5   
TP Input  

Allocations   

(cfs)   (mg/L) (lbs/day)   (cfs) (mg/L) (lbs/day)   (cfs) (mg/L) (lbs/day)   (cfs) (mg/L) (lbs/day)   (lbs/day)   (lbs/day)   

3268 0.02 352 157.6 0.30 255 778 0.10 419 -1390 0.08 -599 22 449   

912 0.02 98 157.6 0.15 127 778 0.08 336 164 0.08 71 22 654   

705 0.02 76 157.6 0.10 85 762 0.08 328 300 0.08 129 22 641   

624   0.015 50   110.4 0.15 89   885 0.07 334   485 0.08 209       683   

620   0.015 50   157.6 0.11 93   762 0.08 328   485 0.08 209       681   

383   0.02 41   157.6 0.09 76   762 0.07 287   398 0.07 150   22   577   

PROJECTED LOWER BOISE RIVER TP 
ALLOCATIONS 

(A)  Lander, West 
Boise, Meridian, 

Middleton, Nampa, 
Caldwell 

(B) …plus IDFG, Darigold, 
Star, Sorrento, Kuna, Notus, 
Wilder, Greenleaf, ConAgra 

Without (B) Sources 

Without (A) Sources 

Provisional USGS 
Ground Water 

Recommendations 
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RATIO OF TP INPUTS TO PARMA LOADS 

Parma 
Flow 

TP Input  
Allocations   

 TP 
Inputs 

Reaching 
Parma    

Parma TP 
Load 

Allocations  

Parma TP 
Load 

Capacity 

(cfs) (lbs/day)   (%)   (lbs/day) (lbs/day) 

3268 449 X 258% = 1159 1233 

912 654 X 51% = 334 344 

705 641 X 40% = 258 266 

624 683  X 34%  = 235 235 

620 681 X 34% = 232 234 

383 577  X 24%  = 141 145 
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PARMA TP CONCENTRATIONS AFTER 
ALLOCATIONS 
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PARMA TP LOADS AFTER ALLOCATIONS 
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1. The concentration-based May-September SR-HC 
TMDL 0.07 mg/L TP allocation target is directly 
related to flow 

2. R2 correlations = 0.84 and 0.57, for TP load and 
concentration vs. Parma flows, respectively 

3. Similar results using USGS mass balance model and 
duration curves 

4. The USGS mass balance model indicates that 
biogeochemical processes have a limited effect on 
TP concentrations in August 2012 

SUPPORT FOR APPROACH 
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1. Background Concentration at Diversion = Parma 

o Conservative approach (100% reaches Parma) 

2. TP Input Loads translate to TP Loads at Parma 

o All sources potentially contribute TP in equal proportion 

o Not possible to track TP sources to Parma 

3. Groundwater based on adjustments using USGS 
mass balance model 

4. USGS mass balance model not appropriate tool to 
vary flows 

 

 

 

 

SOME ASSUMPTIONS FOR APPROACH 
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• Identify appropriate modifications  

– Must be transparent and defensible 

• Determine inter-sector allocations 

– Relative allocations for point, non-point, GW, 
stormwater, and background sectors?? 

• Determine intra-sector allocations 

– Equal concentration, equal % reduction, etc.?? 

• How to translate for NPDES permits?? 

 

 

POTENTIAL NEXT STEPS 
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http://www.deq.idaho.gov/regional-offices-issues/boise/basin-watershed-advisory-
groups/lower-boise-river-wag.aspx 
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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 

 

 

¡THANK YOU! 
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EXTRA SLIDES 
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LOWER BOISE RIVER FLOWS 
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PARMA VS. MIDDLETON FLOWS 
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