
Elm Creek Watershed 
Restoration and Protection Plan Restoration and Protection Plan 

(WRAPP)

Phosphorus and Suspended Solids 
St  Aff ti  Bi ti  C itStressors Affecting Biotic Community

El  C k W t h dElm Creek Watershed
Management Commission

Technical Advisory CommitteeTechnical Advisory Committee
Meeting

November 12, 2014,



Outline of Presentation

• Address the two pollutant stressors (TP and TSS) 
identified as “primary” stressors in the Stressor p y
Identification analysis  

• Use recently adopted state stream standards for 
TSS  TP to define impairment thresholdsTSS, TP to define impairment thresholds

• Use Load Duration Curve (LDC) approach to define 
loading capacities for each parameter by flow 

i  id tif  d d d ti  d t  regime, identify needed reductions, and present  
allocations

• RL will present information on non-pollutant p p
stressors (altered flow regime and altered habitat) 
at TAC meeting in December



Review of Biotic Impairments



Outcome of Stressor ID
• Total Suspended Solids -“primary” stressor 

for biotic community in Elm Creek and y
Diamond Creek, but not Rush Creek 

• Total phosphorus - “primary” stressor 
throughout entire Elm Creek watershed, 
mostly as a driver of low dissolved oxygen 

• State stream standards adopted by MPCA in 
2014 provide technical basis for linking both 
TSS and TP to stream biologic community TSS and TP to stream biologic community 
condition



Stream TSS StandardStream TSS Standard

• Formally adopted in 
July 2014

• Central River region 
TSS t d d  TSS standard – no 
more than 10% of 
April – September p p
samples can exceed 
30 mg/l.   



[TSS] By Monitoring Station



TSS LDC for Diamond Creek 
(AUID 525)(AUID -525)



TSS Allocations for Diamond 
Creek (AUID 525)Creek (AUID -525)

Very High High Mid Low DryDiamond Creek:  AUID 07010206-525 
Flow Zones

4021.41 1379.63 535.51 194.74 41.78
201.07 68.98 26.78 9.74 2.09

Wasteload Allocations Construction Stormwater (0 5% of LC) 20 11 6 90 2 68 0 97 0 21

Total Suspended Solids Load (lbs./Day)
Total Daily Loading Capacity

5% Explicit Margin of Safety (MOS)
Wasteload Allocations Construction Stormwater (0.5% of LC) 20.11 6.90 2.68 0.97 0.21

Industrial Stormwater (0.5% of LC) 20.11 6.90 2.68 0.97 0.21
MS4 - Dayton 1641.50 563.15 218.59 79.49 17.06
MS4 - Rogers 907.92 311.48 120.90 43.97 9.43og 907.9 3 .48 0.90 43.97 9.43
MS4 - Hennepin County 13.81 4.74 1.84 0.67 0.14
MS4 - MnDOT 11.51 3.95 1.53 0.56 0.12

Load Allocations Non-MS4 runoff 1205.38 413.53 160.51 58.37 12.52



TSS LDC for Elm Creek 
(AUID 508)(AUID -508)



TSS Allocations for Elm Creek 
(AUID 508)(AUID -508)

i h i h idEl  C k   AUID 07010206 508 
Flow Zones

Very High High Mid Low Dry

30221.50 11636.48 5369.19 2938.65 1946.69
1511.08 581.82 268.46 146.93 97.33

Wasteload Allocations Construction Stormwater (0.5% of LC) 151.11 58.18 26.85 14.69 9.73

Elm Creek:  AUID 07010206-508 
Total Suspended Solids Load (lbs./Day)

Total Daily Loading Capacity
5% Explicit Margin of Safety (MOS)

Construction Stormwater (0.5% of LC) 151.11 58.18 26.85 14.69 9.73
Industrial Stormwater (0.5% of LC) 151.11 58.18 26.85 14.69 9.73
MS4 - Champlin 356.84 158.64 64.95 51.60 38.10
MS4 -Corcoran 1615.47 718.20 294.05 233.59 172.49
MS4 - Dayton 2192.23 974.61 399.03 316.99 234.07
MS4 - Maple Grove 3444.49 1531.34 626.98 498.06 367.77
MS4 - Medina 905.11 402.39 164.75 130.87 96.64
MS4 - Plymouth 631.53 280.76 114.95 91.32 67.43
MS4 - Hennepin County 79.11 35.17 14.40 11.44 8.45
MS4  MnDOT 147 44 65 55 26 84 21 32 15 74MS4 - MnDOT 147.44 65.55 26.84 21.32 15.74

Load Allocations Upstream Subwatrsheds (Rush/ Diamond Cr.) 11690.300 3505.900 2004.000 345.000 44.900
Non-MS4 runoff 7345.69 3265.72 1337.08 1062.15 784.31



Stream Phosphorus Standard

• Central River region TP 
standard – mean 
values < 100 ug/l  
for summer periodfor summer period
(June–September)  



[TP] By Monitoring Station



TP LDC for Rush Creek, Upper 
S  Fk   (AUID 760)S. Fk.  (AUID -760)



TP LDC for Rush Creek, Lower 
S  Fk  (AUID 732)S. Fk. (AUID -732)



TP LDC for Rush Creek 
Mainstem (AUID 528)Mainstem (AUID -528)



TP Allocations for Rush Creek 
(AUID 528)(AUID -528)

Very High High Mid Low Dry

79.98 23.09 6.13 0.86 0.01
4.00 1.15 0.31 0.04 0.005% Explicit Margin of Safety (MOS)

Rush Creek, Mainstem:  AUID 07010206-528
Flow Zones

Total Phosphorus Load (lbs./Day)
Total Daily Loading Capacity

Wasteload Allocations Permitted Point Sources 0.25 0.25 0.25 0.25 0.00
Construction Stormwater (0.5% of LC) 0.40 0.12 0.03 0.00 0.00
Industrial Stormwater (0.5% of LC) 0.40 0.12 0.03 0.00 0.00
MS4 - Corcoran 11.85 3.39 0.87 0.09 0.00
MS4 - Medina 2 08 0 59 0 15 0 02 0 00MS4 - Medina 2.08 0.59 0.15 0.02 0.00
MS4 - Maple Grove 6.48 1.85 0.48 0.05 0.00
MS4 - Rogers 4.64 1.33 0.34 0.03 0.00
MS4 - Dayton 4.17 1.19 0.31 0.03 0.00
MS4 - Hennepin County 0.09 0.03 0.01 0.00 0.00
MS4 - MnDOT 0.09 0.03 0.01 0.00 0.00

Load Allocations Upstream lake (Henry) 1.27 0.37 0.10 0.01 0.00
Non-MS4 runoff 44.27 12.68 3.26 0.33 0.01



TP LDC for Diamond Creek 
(AUID 525)(AUID -525)



TP Allocations for Diamond 
Creek (AUID 525)Creek (AUID -525)

Very High High Mid Low Dry

13.40 4.60 1.79 0.65 0.14

Diamond Creek:  AUID 07010206-525 
Flow Zones

Total Phosphorus Load (lbs./Day)
Total Daily Loading Capacity

0.67 0.23 0.09 0.03 0.01
Wasteload Allocations Construction Stormwater (0.5% of LC) 0.07 0.02 0.01 0.00 0.00

Industrial Stormwater (0.5% of LC) 0.07 0.02 0.01 0.00 0.00
MS4 - Dayton 3.45 1.18 0.46 0.17 0.04

5% Explicit Margin of Safety (MOS)

MS4  Dayton 3.45 1.18 0.46 0.17 0.04
MS4 - Rogers 2.48 0.85 0.33 0.12 0.03
MS4 - Hennepin County 0.04 0.01 0.01 0.00 0.00

Load Allocations U t  l k  (Di d L k ) 3 35 1 15 0 45 0 16 0 03Load Allocations Upstream lake (Diamond Lake) 3.35 1.15 0.45 0.16 0.03
Non-MS4 runoff 3.29 1.13 0.44 0.16 0.03



TP LDC for Elm Creek



TP Allocations for Elm Creek 
(AUID 508)(AUID -508)

Very High High Mid Low DryElm Creek:  AUID 07010206-508 
Flow Zones

Very High High Mid Low Dry

100.74 38.79 17.90 9.79 6.49
5.04 1.94 0.90 0.49 0.32

Wasteload Allocations Permitted Point Sources 0.25 0.25 0.25 0.25 0.25
C t ti  St t  (0 5% f LC) 0 50 0 19 0 09 0 05 0 03

C ee U 0 0 0 06 508
Total Phosphorus Load (lbs./Day)

Total Daily Loading Capacity
5% Explicit Margin of Safety (MOS)

Construction Stormwater (0.5% of LC) 0.50 0.19 0.09 0.05 0.03
Industrial Stormwater (0.5% of LC) 0.50 0.19 0.09 0.05 0.03
MS4 - Corcoran 8.89 3.42 1.58 0.86 0.57
MS4 - Champlin 2.06 0.79 0.37 0.20 0.13
MS4 - Dayton 13.36 5.12 2.34 1.26 0.82
MS4 - Maple Grove 8.32 3.19 1.45 0.78 0.51
MS4 - Medina 1.55 0.59 0.27 0.15 0.09
MS4 - Rogers 3.41 1.30 0.60 0.32 0.21
MS4 - Hennepin County 0.19 0.07 0.03 0.02 0.01
MS4 - MnDOT 0 38 0 14 0 07 0 04 0 02MS4 - MnDOT 0.38 0.14 0.07 0.04 0.02

Load Allocations Upstream lakes (Rice, Diamond, Mud, Henry)  20.79 8.00 3.69 2.02 1.34
Non-MS4 runoff 35.47 13.58 6.20 3.34 2.17



“Take Home” Messages

• TSS reductions relatively modest (33% for Diamond 
Creek and 59% for Elm Creek) and affect about )
51% of project watershed

• Exceedances most pronounced in upper reaches of 
affected subwatershedsaffected subwatersheds

• TP reductions required are large (67%-80%) and 
will be needed throughout entire Elm Creek 

t h dwatershed
• Phosphorus WLA proposed for Maple Hills WWTP will 

require dropping effluent [TP] from ~ 2,900 ug/l to q pp g [ ] , g
1,000 ug/l, which will force a significant upgrade to 
the existing facility (or connection to a regional 
interceptor)interceptor).


