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Lake Water Quality Standards
• Shallow Lake 

– 80% or more of lake < 15 ft deep80% or more of lake < 15 ft. deep
– Lake standards  (June-Sept mean values)

T t l Ph h < 60 /l• Total Phosphorus  < 60 ug/l
• Chlorophyll a < 20 ug/l

W t l it 1 t• Water clarity > 1 meter



Lake Water Quality StandardsQ y
• Deep Lake p

– 20% or more of lake > 15 ft. deep
Lake standards (June-Sept mean values)– Lake standards  (June-Sept mean values)

• Total Phosphorus  < 40 ug/l
• Chlorophyll a < 14 ug/l• Chlorophyll a < 14 ug/l
• Water clarity > 1.4 meter



What is a Total Maximum Daily Load y
(TMDL)? 

• The maximum amount of a pollutant that a water body 
can receive and still meet water quality standardscan receive and still meet water quality standards 

• The focus is on the phosphorus budget for lakes 
-External sourcesExternal sources 
-Internal P recycling 
-Atmospheric depositionAtmospheric deposition 



Lake TMDL Analysis 
for Phosphorus
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TMDL Modeling Approach for Existing 
ConditionsConditions

1.  Watershed Loads.
• USEPA -approved model (GWLF) used to estimate watershed load 

for average precipitation conditions over the 2009-2015 periodfor average precipitation conditions over the 2009 2015 period 
(mean annual precipitation depth = 30.3 in.).  

• Monitoring data at 4 points in study area used to check  modeled 
loads against measured loadsloads against measured loads   



TMDL Modeling Approach for Existing 
Conditions (con’t)Conditions (con t)

2.  Internal loading
• Sediment cores collected to measure phosphorus sediment release 

rates (Analyzed by William James- University of Wisconsin Stout ( y y y
Laboratory).  The Nürenberg equation (1988) was used to estimate 
internal loading to assist with in-lake model calibration

3 Atmospheric Loading – 30 mg/m2-year3. Atmospheric Loading 30 mg/m2 year 



TMDL Modeling Approach
• Input sources of loading to an in-lake response model p g p

(BATHTUB).
• Calibrate the in-lake response model to observed water 

li di iquality conditions.
• In-lake response simulations to estimate the load reduction 

necessary to meet water quality standards – Loadingnecessary to meet water quality standards – Loading 
Capacity.  



Allocation Methodology Flow Chart



Allocation Methodology (con’t)
• Allocate load (after subtracting MOS) among:

– Permitted wastewater dischargers
– Construction and Industrial stormwater (assumed 1% of LC)
– Areas to be served by Municipal Separate Storm Sewer 
Systems (MS4s) by 2030 

– Non‐permitted sources (i.e. all areas not expected to drain 
through a permitted MS4 stormwater conveyance system)



Allocation Methodology (con’t)
• Allocations made proportionate to area in contributing 

watershedwatershed 
• No waste load allocation = not permitted to discharge
• MnDOT and Hennepin County road ROWMnDOT and Hennepin County road ROW

– Assigned as part of WLA if within 2010 urbanized area
– Assigned as part of LA if outside 2010 urbanized area– Assigned as part of LA if outside 2010 urbanized area



Example allocation map 



Peter Lake
• 56 acres 
• 69 ft. max depth
• 58% < 15 ft. depth 

Classification -“deep”
• 301 ac watershed• 301 ac. watershed 

in Medina, Corcoran
• Upstream of Spurzem, p p ,

Half Moon Lake, 
Lake Independence 



Peter Lake-Historical Water Quality



Peter Lake-Current Phosphorus 
Loads

k / lb / %
Annual TP Load

Peter Lake

L d kg/yr lbs/yr %
Watershed 75.2 165.8 35.1%
Internal 132.3 291.7 61.7%

Atmospheric 6.9 15.2 3.2%
Total 214.4 472.7 100.0

Load



Peter Lake – Proposed Allocations
Peter Lake TMDL Summary (AUID 27-0147) Existing TP 

Load TP Allocations Load Reduction

lbs./yr. lbs./yr. lbs./day lbs./yr. %

TOTAL LOAD/LOADING CAPACITY 472.7 396.9 1.087 75.8

5% EXPLICIT MOS 0.0 19.8 0.054 19.8

TOTAL REDUCTION 95.6 20.2%

Wasteload Allocations

Construction/Industrial Stormwater 4.0 4.0 0.011 0.0 0.0%

Corcoran MS4 21.5 21.5 0.059 0.0 0.0%

Medina MS4 9.9 9.9 0.027 0.0 0.0%

Load Allocations Non-MS4 Runoff 131.2 131.2 0.359 0.0 0.0%

Atmospheric Deposition 15.2 15.2 0.042 0.0 0.0%

Internal Load 291.7 192.1 0.526 99.6 34.1%



Spurzem Lakep
• 79 acres 
• 37 ft. max depth
• 70% < 15 ft. depth 

Classification “deep”Classification - deep
• 2915 ac. watershed 

in Medina, Loretto,, ,
Corcoran

• Trib. to Half Moon Lake, Lake Independence 



Spurzem Lake-Historical Water Quality



Spurzem Lake-Current Phosphorus Loads
kg/yr lbs/yr %

Watershed 616.2 1358.5 62.1%
Internal 367.0 809.1 37.0%

Spurzem Lake

Load
Annual TP Load

Atmospheric 9.6 21.2 1.0%
Total 992.8 2188.7 100.0



Spurzem Lake - Proposed Allocations

Spurzem Lake TMDL Summary (AUID 27-0149) Existing TP 
Load TP Allocations Load Reduction

lb / lb / lb /d lb / %lbs./yr. lbs./yr. lbs./day lbs./yr. %
TOTAL LOAD/LOADING CAPACITY 2188.7 337.2 0.924 1851.5

5% EXPLICIT MOS 0.0 16.9 0.046 16.9
TOTAL REDUCTION 1868.4 85.4%

Wasteload Allocations Construction/Industrial Stormwater 3.4 3.4 0.009 0.0 0.0%
Loretto WWTP 24.0 24.0 0.066 0.0 0.0%
Corcoran MS4 8.2 0.9 0.002 7.3 89.5%
Loretto MS4 32.6 3.4 0.009 29.2 89.5%
Medina MS4 100.9 10.6 0.029 90.3 89.5%

Load Allocations Upstream lake (Peter Lake) 26.6 24.3 0.067 2.3 8.6%
Non-MS4 Runoff 1162.8 122.4 0.335 1040.4 89.5%
Atmospheric Deposition 21.2 21.2 0.058 0.0 0.0%
Internal Load 809.1 110.2 0.302 698.9 86.4%



Half Moon Lake
• 31 acres 
• 30 ft max depth30 ft. max depth
• 59% < 15 ft. depth 

Classification -“deep”Classification deep
• 3430 ac. Watershed 

in Medina Corcoranin Medina, Corcoran,
Loretto

• Trib to Lake IndependenceTrib. to Lake Independence



Half Moon Lake-Historical Water Quality



Half Moon Lake-Current Phosphorus Loads

kg/yr lbs/yr %
Watershed 603.7 1330.9 77.7%
Internal 169.5 373.7 21.8%

Load
Annual TP Load

Half Moon Lake

Internal 169.5 373.7 21.8%
Atmospheric 3.9 8.6 0.5%

Total 777.1 1713.2 100.0



Half Moon Lake - Proposed Allocations

Half Moon Lake TMDL Summary (AUID 27-0152)
Existing TP Load TP Allocations Load Reduction

lbs./yr. lbs./yr. lbs./day lbs./yr. %lbs./yr. lbs./yr. lbs./day lbs./yr. %
TOTAL LOAD/LOADING CAPACITY 1713.2 357.6 0.980 1355.6

5% EXPLICIT MOS 0.0 17.9 0.049 17.9
TOTAL REDUCTION 1373.5 80.2%

Wasteload Allocations Construction/Industrial Stormwater 3.6 3.6 0.010 0.0 0.0%

Load Allocations Upstream lake (Spurzem) 769.5 190.8 0.523 578.7 75.2%
Non-MS4 Runoff 557.8 82.6 0.226 475.2 85.2%
Atmospheric Deposition 8.6 8.6 0.024 0.0 0.0%p p
Internal Load 373.7 54.1 0.148 319.6 85.5%



Ardmore Lake
• 13.5 acres 
• 24 ft max depth• 24 ft. max depth
• 75%< 15 ft. depth 

Classification -“deep”Classification - deep
• 506 ac. watershed 

in Medina Independencein Medina, Independence
• Trib. to Lake Independence



Lake Ardmore-Historical Water Quality



Lake Ardmore - Current Phosphorus Loads

kg/yr lbs/yr %
Watershed 122.0 269.0 50.0%
Internal 120.2 265.0 49.3%

Ardmore
Annual TP Load

Load

Atmospheric 1.6 3.5 0.7%
Total 243.8 537.5 100.0



Ardmore Lake – Proposed Allocations

Ardmore Lake TMDL Summary (AUID 27-0153) Existing TP 
Load TP Allocations Load Reduction

lbs./yr. lbs./yr. lbs./day lbs./yr. %
TOTAL LOAD/LOADING CAPACITY 537.5 50.2 0.138 487.3

5% EXPLICIT MOS 0.0 2.5 0.007 2.5
TOTAL REDUCTION 489.8 91.1%

Wa teload Allo atio C t ti /I d t i l St t 0 5 0 5 0 001 0 0 0 0%Wasteload Allocations Construction/Industrial Stormwater 0.5 0.5 0.001 0.0 0.0%

Loretto MS4 0.5 0.05 0.0001 0.5 91.4%
Medina MS4 16.5 1.4 0.004 15.1 91.4%

Load Allocations Non-MS4 Runoff 252.0 21.7 0.060 230.3 91.4%
At h i  D iti 3 5 3 5 0 010 0 0 0 0%Atmospheric Deposition 3.5 3.5 0.010 0.0 0.0%
Internal Load 265.0 20.5 0.056 244.5 92.3%



Whaletail Lake



Whaletail Lake (South Basin)
• 156 acres 
• 23 ft max depth• 23 ft. max depth
• 66% < 15 ft. depth 

classification “deep”classification – deep
• 673 ac. watershed

in Minnetristain Minnetrista
• Downstream of Little Long Lake



Whaletail Lake (South)-Historical Water 
Q litQuality



Whaletail Lake (South) - Current Phosphorus Loads
Whaletail South

kg lbs %
Watershed 28.9 63.7 12.0%
Internal 192.1 423.5 80.1%

Atmospheric 18.9 41.7 7.9%

Load
TP Load

Whaletail South

Total 239.9 528.9 100.0



Whaletail Lake (South) – Proposed Allocations

Whaletail Lake (South) TMDL Summary (AUID 27-0184-02) Existing TP 
Load TP Allocations Load Reduction

lbs./yr. lbs./yr. lbs./day lbs./yr. %

TOTAL LOAD/LOADING CAPACITY 528.9 360.2 0.987 168.7

5% EXPLICIT MOS 0.0 18.0 0.049 18.0

TOTAL REDUCTION 186.7 35.3%

Wasteload Allocations Construction/Industrial Stormwater 3.6 3.6 0.010 0.0 0.0%

Load Allocations Non-MS4 Runoff 60.1 60.1 0.165 0.0 0.0%

41 7 41 7 0 114 0 0 0 0%Atmospheric Deposition 41.7 41.7 0.114 0.0 0.0%

Internal Load 423.5 236.8 0.649 186.7 44.1%



Whaletail Lake (North Basin)
• 370 acres 
• 10 ft. max depthp
• 100% < 15 ft. depth 

classification–“shallow”
• 1,715 ac. watershed

in Minnetrista
• Receives outflow from North

Whaletail



Whaletail Lake (North)-Historical Water Quality



Whaletail Lake (North) - Current Phosphorus Loads

kg/yr lbs/yr %
Watershed 186.5 411.2 51.3%
Internal 132 291.0 36.3%

Atmospheric 45.0 99.2 12.4%

Load
Annual TP Load

Whaletail North

Total 363.5 801.4 100.0



Whaletail Lake (North) - Proposed Allocations

Whaletail Lake (North) TMDL Summary (AUID 27-0184-01) Existing TP 
Load TP Allocations Load Reduction

lb / lb / lb /d lb / %lbs./yr. lbs./yr. lbs./day lbs./yr. %

TOTAL LOAD/LOADING CAPACITY 801.4 620.2 1.699 181.2

5% EXPLICIT MOS 0.0 31.0 0.085 31.0

TOTAL REDUCTION 212.2 26.5%

Wasteload Allocations Construction/Industrial Stormwater 6.2 6.2 0.017 0.0 0.0%

Load Allocations Upstream lake (Whaletail South) 107.5 86.2 0.236 21.3 19.8%

Non-MS4 Runoff 297.5 277.6 0.761 19.9 6.7%

Atmospheric Deposition 99.2 99.2 0.272 0.0 0.0%

Internal Load 291.0 120.0 0.329 171.0 58.8%



Questions?Questions?




