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Why are we doing this? 

SWCD Mission 

City MS4 requirements 

Strategic, value-based planning 
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What are we doing 

CATCHMENT VALUE TP-Captured 

TSS-

Captured 

Estimated 

Cost 

7-IESF, 60% 43 12.9 1,952 $13,800 

7-IESF, 50% 46 6.5 971 $6,000 

7-IESF, 70% 47 20.6 3,175 $26,160 

WC Pond, 30% 58 167.1 87,454 $280,000 

3-Porous Asphalt, 30% 207 11.9 6,767 $51,000 

2-Porous Asphalt, 30% 207 13.0 7,360 $55,830 

2-Porous Asphalt, 50% 217 21.6 9,663 $96,830 

3-Porous Asphalt, 40% 228 15.9 7,887 $75,140 

2-Porous Asphalt, 40% 229 17.3 8,574 $81,850 

3-Porous Asphalt, 50% 251 19.9 8,889 $103,160 

3-Bioretention, 30% 435 11.9 6,743 $84,200 

3-Bioretention, 40% 455 15.9 7,872 $112,200 

3-Bioretention, 50% 520 19.9 8,883 $160,000 



What are the benefits? 

Precision targeting of projects 

Value-based selection 

Multiple values per project 

Appropriate scale of analysis 
- Data 

- Modeling resolution 

- Monetary investment 

Value: 

Right Project + Right Location + Right Cost 



Who are the 

current partners? 



What we’ve done so far? 



Scaled Analysis 

Mississippi River-
Brainerd  

Major 10 Watershed 

Little Buffalo Creek 
Subwatershed 

Catchment 1 Catchment 2... 



Scaled Analysis 

Tier 1 

Subwatershed 

500 – 5000 acres 



Scaled Analysis 

Tier 2 

Catchment 

20 – 500 acres 



Scaled BMPs 

Tier 3 

On-Site 

½ – 20 acres 



scoping 
desktop 
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field recon 
incremental 
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implementation 
planning 

Process 



Subwatershed Selection 
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Catchment Selection 
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Stormwater Routing 

scoping desktop analysis field recon ICA implementation plan 



scoping desktop analysis field recon ICA implementation plan 



scoping desktop analysis field recon ICA implementation plan 

BMP LOCATION  
ANALYSIS 
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Scaled Treatment Value 

Base  

Loading 

Exist. 

Treat. 

Net  

Treat. 

% 

Existing 

Load 

NEW TREATMENT 

OPT-A OPT-B OPT-C 

New  

treat. 
Net % 

New  

treat. 
Net % 

New  

treat. 
Net % 

TR
E
A

TM
E
N

T  

TP (lb/yr) 565.8 0 0 565,8 146.9 26% 160.0 28% 167.1 30% 

TSS (lb/yr) 151,435 0 0 151,435 84,206 56% 86,329 57% 87,454 58% 

Number of BMP's 1 1 1 

BMP Size 670,000 Cu ft 670,000 Cu ft 670,000 Cu ft 

BMP Type 
Stormwater 

Wetland 

Stormwater 

Wetland w/ IESF 

(1000 ft2) 

Stormwater 

Wetland w/ IESF 

(2000 ft2) 

C
O

S
T 

Materials/Labor/Design $250,000 $265,000 $280,000 

Promotion & Admin Costs 0 0 0 

Probable Project Cost $250,000 $265,000 $280,000 

Annual O&M  $250 $350 $450 

30-yr Cost/lb-TP $58 $57 $58 

30-yr Cost/1,000lb-TSS $102 $106 $112 



Value-ranked Strategies 

CATCHMENT 

30-yr, 

Annual 

Value 

Annual     TP-

Captured (lbs) 

Estimated 

Cost 

7-IESF, 60% $43 12.9 $13,800 

7-IESF, 50% $46 6.5 $6,000 

7-IESF, 70% $47 20.6 $26,160 

WC Pond, 30% $58 167.1 $280,000 

3-Porous Asphalt, 30% $207 11.9 $51,000 

2-Porous Asphalt, 30% $207 13.0 $55,830 

2-Porous Asphalt, 50% $217 21.6 $96,830 

3-Porous Asphalt, 40% $228 15.9 $75,140 

2-Porous Asphalt, 40% $229 17.3 $81,850 

3-Porous Asphalt, 50% $251 19.9 $103,160 

3-Bioretention, 30% $435 11.9 $84,200 

3-Bioretention, 40% $455 15.9 $112,200 

3-Bioretention, 50% $520 19.9 $160,000 



Value-ranked Strategies 

CATCHMENT:BMP Option 

30-yr, Annual 

Value 

 

 

Annual     

TP-Captured 

(lbs) 

Estimated Cost 

1-10: FeCl3/Desilt System $72 - $98 255 $150,000 -$200,000 

14: S-Extended Detention  

plus Iron-enhanced Sand  

Filter(south) 

$204  17.1 $96,000  

14: N-Extended Detention  

plus Iron-enhanced Sand  

Filter 

$317  41.9 $191,000  

14: S+N-Extended Detention  

plus Iron-enhanced Sand  

Filter 

$342  58.3 $286,000  

14: Bioretention $396  12.3 $68,000  

11: Bioretention $406  8.6 $40,000  

12: Bioretention $413  8.3 $39,000  

14: Water Quality Swale $442  1.4 $8,900  

13: Bioretention $494  7.8 $51,000  

15: Bioretention $528  9.9 $73,000  

14: Dry Swale $636  2.5 $14,000  



Results To-Date 

Whiskey Creek       Little Buffalo Creek 



Results To-Date 

HAY 
13% 

HDRNA 
1% 

HOSP 
0% 

INST 
1% 

LDR 
5% 

LI 
5% 

MDRNA 
5% 

MFRNA 
1% MI 

3% 

MOBH 
1% OFPK 

0% 

OSUD 
54% 

PARK 
0% 

PASTURE 
4% 

ROADWAY 
5% 

SCOM 
1% 

SUB 
1% 

Land Use 

Whiskey Creek     Little Buffalo Creek 

DUP 
1% 

FREE 
14% 

HDRNA 
1% 

INST 
0% 

LDR 
2% 

LI 
1% 

MDRNA 
0% 

MFRNA 
0% 

OFPK 
9% 

OSUD 
17% 

PARK 
16% 

SCH 
1% 

SCOM 
0% 

SHOP 
36% 

SUB 
2% 

Land Use 



Results To-Date 

Whiskey Creek       Little Buffalo Creek 

HAY 

6% 

HDRNA 

4% 

HOSP 

0% 

INST 

2% 
LDR 

1% 

LI 

13% 

MDRNA 

11% 

MFRNA 

2% 

MI 

8% 

MOBH 

2% 

OFPK 

1% 

OSUD 

25% 

PARK 

1% 

PASTURE 

6% 

ROADWAY 

15% 

SCOM 

2% SUB 

0% 

RELATIVE PERCENT ANNUAL LOAD BY LAND USE 

DUP 

1% 

FREE 

30% 

HDRNA 

1% INST 

0% LDR 

1% LI 

1% 
MDRNA 

0% 
MFRNA 

1% 

OFPK 

10% 

OSUD 

3% 
PARK 

6% 

SCH 

1% 

SCOM 

0% 

SHOP 

44% 

SUB 

1% 

RELATIVE PERCENT ANNUAL LOAD BY LAND USE 



Results To-Date 

Little Buffalo Creek 



Results To-Date 

Little Buffalo Creek 



Results To-Date 

Little Buffalo Creek 



Results To-Date 

Little Buffalo Creek 



Results To-Date 

Little Buffalo Creek 



Results To-Date 

Whiskey Creek 



Results To-Date 



Results To-Date 

CATCHMENT 

30-yr, 

Annual 

Value 

Annual          

TP-Captured 

(lbs) 

Annual       

TSS-Captured 

(lbs) 

Estimated 

Cost 

7-IESF, 60% $43 12.9 1,952 $13,800 

7-IESF, 50% $46 6.5 971 $6,000 

7-IESF, 70% $47 20.6 3,175 $26,160 

WC Pond, 30% $58 167.1 87,454 $280,000 

3-Porous Asphalt, 30% $207 11.9 6,767 $51,000 

2-Porous Asphalt, 30% $207 13.0 7,360 $55,830 

2-Porous Asphalt, 50% $217 21.6 9,663 $96,830 

3-Porous Asphalt, 40% $228 15.9 7,887 $75,140 

2-Porous Asphalt, 40% $229 17.3 8,574 $81,850 

3-Porous Asphalt, 50% $251 19.9 8,889 $103,160 

3-Bioretention, 30% $435 11.9 6,743 $84,200 

3-Bioretention, 40% $455 15.9 7,872 $112,200 

3-Bioretention, 50% $520 19.9 8,883 $160,000 

Whiskey Creek       Little Buffalo Creek 

CATCHMENT:BMP 

Option 

30-yr, 

Annual 

Value 

Annual     

TP-

Captured 

(lbs) 

Estimated Cost 

1-10: FeCl3/Desilt System $72 - $98 255 $150,000 -$200,000 

14: S-Extended Detention  

plus Iron-enhanced Sand  

Filter(south) 

$204  17.1 $96,000  

14: N-Extended Detention  

plus Iron-enhanced Sand  

Filter 

$317  41.9 $191,000  

14: S+N-Extended Detention  

plus Iron-enhanced Sand  

Filter 

$342  58.3 $286,000  

14: Bioretention $396  12.3 $68,000  

11: Bioretention $406  8.6 $40,000  

12: Bioretention $413  8.3 $39,000  

14: Water Quality Swale $442  1.4 $8,900  

13: Bioretention $494  7.8 $51,000  

15: Bioretention $528  9.9 $73,000  

14: Dry Swale $636  2.5 $14,000  
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Solution Scale 

Extended Wet Detention Single Cell  

Double Cell 

  Double Cell with IESF 

Bioretention Neighborhood Treatment – 30% 

  Neighborhood Treatment – 50% 

Neighborhood Treatment – 70% 

Street CC – 20% TP 

Street CC – 30% TP 

Street CC – 40% TP 

WQ Swales Street – 30% TP 

Street – 50% TP 

Variables Units 

TP lbs/yr 

TN lbs/yr 

TSS tons/yr 

Volume ac-ft/yr 
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Planning 

Watersheds Groundwater Wastewater Infrastructure 

Typical Planning Process 



Integrated Planning 



Sustainable Return on Investment 

• Measures “triple bottom line” of 

projects – Environmental, 

Economic & Social impacts 

• Helps communicate full value 

of an investment 

• Helps avoid unintended 

consequences 

• Helps stakeholders understand 

and endorse project 



Thanks and Questions 

City of Brainerd 

City of Baxter 

Crow Wing SWCD 

MN Board of Water and Soil 

Resources 

MN Clean Water Legacy Fund 

Central Lakes College 

Northland Arboretum 

Mississippi Headwaters Board 

Crow Wing County 

Central Region Sustainable 

Partnership 

MNDOT 

MPCA  

 

 


