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Why are we doing this?

SWCD Mission
City MS4 requirements

Strategic, value-based planning

%

« Little Falls

« Royalton

Mississippi Headwaters Counties

Drinking Water Supply
Management Area (DWSMA)
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re we doing this?

Erosion battle, ‘legacy’ project

Posted: May 6, 201
Back | Next By Kelly Humphrey
‘1 Staff Photographer
™

It’s a project two years in the making.

After Charlie Cooper’s back yard seemed to

disappear overnight in 2009, people were left

wondering what to do about the erosion on
Buffalo Creek.

Buffalo Creek runs under a busy South Sixth

Street in Brainerd, shooting out of a culvert and

taking a sharp right turn behind Cooper’s house.
It’s the severe angle of that turn, combined with
the force of the water from runoff and the area’s
sandy soil that has caused the decline. The creek
runs past a number of other houses and drains

into the Mississinni River.
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Why are we doin

Mississippi Headiwaters Counties.

Mississippi R. Catchment Map: Rice Lake / Whiskey Creek

s U] el

|

Catchment # 1008200 Catchment # 1011700
River Stretchies] [AUIDs) | 07010104-501 River Stretch{es) (AUIDs) N/A
Area [sg. miles) 19 Area (sq. miles) 5
Population 2010 177 Population 2010 512
[persons per sg. mile] [Ee TS0NS per sg. mi el
Population Change 2000 to 2010 -12 Population Change 2000 to 2010 208
[persons per sg. mile) (persons per sq. mile)
Surficlal Geology | Supraglacial Drift Surficial Geology Lacustrine
Complex Topography Lewel
Topography Stesp % Slope [avg.) ]
% Slope [ave.) 13 % Forested (private) 14
% Forested [private) 29 % Disturbed Land Cover 62
% Disturbed Land Cover 19 % Developed 50
% Developed 11 # of Animal Units 0
# of Animal Units 0 % Public Land 8
% Public Land 23 % Easements 5
% Easemenis o % Lakes ]
T % l:l'“” 1811 % Mississippi River o
e Iprw-:tl:; o % Wetlands (private) [
% Protected 18
% Protected 54
Risk Classification | Protection BikCimaanion R

Implementation Priorities

Implementation Priorities

Surfoce Water

Surface Water

Aguatic Invasive Species

Aguatic Invasive Species

Development
[existing and potential)

Development
|existing and potential)

Agricultural BMPs

Agricultural BMPs

Lake Focus:

Lake Focus:

Lzke Foous: Wild Rice

Lake Focus: Wild Rice

Lake Focus: Shallow fwildlife

Lake Focus: Shallow /wildlife

Private Forest StEwarashlp

Private Forest Stewardship

Bluffs & Steep Slopes

Bluffs & Steep Sopes

Bald Eagle Territory

Bald Eagle Territory

Critical Bird Habitat

Critical Bird Habitat

Rare Native Flants / Communities

Rare Native Plants / Communities

Mative Mussel Habitat
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Why are we doing this?

Mississippi Headiwaters Counties.

w RIS e - -
100820’0"{;&0 P'N: RD Mississippi R. Catchment Map: Brainerd SE
i i AR = =
s Lo . Catchment # 1010000 Catchment # 1010100
PINE, 5T, <3 STATE HWY 18 = =
3= = ) River Stretchies) [ALIDs) N/A River Stretchies) [ALNDs) N/A
G A o Area [sq. miles) 7 Area (sq. miles) 12
r/_ Population 2010 3a4 Population 2010 72
KATHN; f g (persons per sq. mile) (persons per sq. mile)
- / L] Population Change 2000 to 2010 ] Population Change 2000 to 2010 29
5 |persons per sq. mile) Ipersons per sq. mile)
) ﬁ g = Surficial Geology Till Plain Surficial Geology Till Plain
f: = (= E 1 0 1 000 0 E Topography Gently Rolling Topography Gently Rolling
-1 ¥ é & l%’ - % Slope (avg.) [ % Slope (avg ) 6
g 2 = 2 THIESSE RD RAUTHERAUIT RD % Forested [private) 26 % Forested (private) 29
""l'g o 15 % Disturbed Land Cover 53 % Disturbed Land Cover 36
& [/ # . g % Developed 24 % Developed 3
H = - & # of Animal Units ] it of Animal Units a0
"n PR, & % Public Land 10 % Public Land 5
E &Q@ r; % Easements 1] % Easements 1]
% & = -} 9% Lakes V] % Lakes ']
B Y, g THOMPSON % Mississippi River V] % Mississippi River [1]
é;_ _J.;\E'; % o % Wetlands [private) 10 % Wetlands (private) 18
-~ ~ - w e '__’"\'x Phi: % Protected 21 % Protected 25
g' = C.ro&nf Wing Risk Classification Enhance Risk Classification Enhance
\:‘9,1.4*‘ - \.\ = implementation Priorities Implementation Priorities
kS, = L
% hé 1010100 E RUSSELL CAKE RD Surface Water Surface Water
5 _,/IE Aquatic Invasive Species Aguatic Invasive Species i
o E Development X Development X
LC IO WAL COWTIE N (existing and potential) (existing and potential)
Agricultural BMPs Agricultural BMPs X
Lake Focus: Lake Focus:
MRD_ Lake Focus: Wild Rice Lake Focus: Wild Rice x
Lake Focus: Shallow /Wildlife Laka Focus: Shallow /Wildlife
a Private Forest Stewardshig X Private Forest Stewardship X
= Bluffs & Steep Slopes Bluffs & Steep Slopes
g Bald Eagle Territory Bald Eagle Territory
5 Critical Bird Habitat X Critical Bird Habitat
; Rare Native Plants / Communities Rare Native Plants / Communities
Mative Mussel Habitat Mative Musse| Habitat

Ground Water

Ground Water

Wellnead Protection | X

‘Wellhead Protection |

Fale] wetianas (rom nw)

Rlver Stretches (AUIDE) w! Water Quality Data = Roads
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‘ . Legend -
. . . ' ' ~Ao— StreamiRiver
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(C74 study Drainage Area ’\ 3
(73 Pipeshed 8 e ‘?
','? Bioretention / Porous Asphalt - - ‘%
Y IESF i 3
{z Infiltrae m=s
Y% up TSS- Estimated
CATCHMENT VALUE | TP-Captured | Captured Cost
vl T-IESF, 60% 43 12.9 1,952 $13,800
» 7-IESF, 50% 46 6.5 971 $6,000
st 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
M 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
=™ |o-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
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Who are the

current partners?

Stakeholders

Central Regional Sustainable

M Development Partnership
. UNIVERSITY OF MINNESOTA

Driven to Discover

: &! \n'f'll.a:l::EE‘ E
o |

s Arboretum

=

Minnesota Pollution Control Agency




What we’ve done so far?

Mississippi Headiwaters Counties.
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Scaled Analysis

Mississippi Heas

Mississippi River-
Brainerd

Major 10 Watershed

Little Buffalo Creek
Subwatershed

Catchment 2...




Scaled Analysis

Tier 1

Subwatershed
500 - 5000 acres




Scaled Analysis

Tier 2

Catchment
20 - 500 acres




Scaled BMPs

Tier 3
On-Site
Vo — 20 acres




Process

ScopIng analysis




scoping desktop analysis _ _
Subwatershed Selection

Mississippi Headiwaters Counties.

Legend

Study Area

: Municipalities

Rivers
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Catchment Selection

Mississippi Headwaters Counties

gy Creek Subwatershed
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scoping desktop analysis

RELATIVE PERCENT ANNUAL LOAD BY LAND USE

SCOBWB HAY
2960% 0
o 6% HDRNA
ROADWAY 49%0OSP
15% obyST
2% DR
1%

PASTURE LI
6% 13%
PARK
1%
MDRNA
11%

MFRNA
2%

MI
OFPKMIOBH 8%
1% 2%

RELATIVE PERCENT OF WATERSHED LOAD BY

CATCHMENT
15 1 2
6% 2% 39 3
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5% 3%
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Stormwater Routing

Mississippi Headwaters Counties

Qpen_Channel

Brianerd_stommlines
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scoping

desktop analysis

Existing
‘ Stormwater

Ponds y 4
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— [ Roadway
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Nele]ellgle] desktop analysis

Mississippi Headiwaters Counties.

Legend

Catchment 11

Proposed BMP Location-11
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Nele]ellgle] desktop analysis

Extended
6 Detention Q

Exsing Wet Ponds

Pond Mod

! 4

Conversio
n of Wetlands
impervious

| |

Bioretention
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Nele]ellgle] desktop analysis

ippi Headwaters Counties

Bicfiltration Control Device

Land Uge: Residential Source Areas from Land Use that C. il Runoff to Biofil ion Control Device[s)
Biofilter Number 1

|v Rooftop 1 r v Large Landscaped Area 1
Device Properties [ Fooftop 2 r r
Top &rea (sf) 2501 . r v Driveways 1 v Undeveloped Area
Ecttom Area [sf] 100 Add Outlet/ Discharge - W Driveways 2 V¥ Small Landscaped Area 1
Total Depth [ft] 4.00) r r r
Typical Width [ft] [Cost est. anly] 1oonl| o ¥ Paved Paking/Storage 1 W Sidewalks/walks 1 [
Native Sail Infitration A ate [in/hr) 02| r v Sidewalks/walks 2 v Other Pervious duea
ol r v Street Areal r
Irfil. A ate Fraction-Battom [0-1] 1.0af ) | ¥ Stestdrea 2 r
Infil, Rate Fraction-Sides (0-1) 100/ | IV Street drea 3
Rock Filled Depth (1) o r I
Rack Fil Porosiy (01) r r
Engineered Soil Type Compost-Sand _ | - r
Engineered Soil Infitration Rate 510 Edit Ezisting Dutlet - W
finhr] . | r
Engineered Soil Depth (] 25 Selected Dutlets
Engineered Soil Parosity [0-1] 0.20 1 Fraction of Runoff From Selected Source Areas Routed to Land Use Biofilers (0 - 1)
Biofilter Geometry Schematic
Inflowe Hydrograph Peak to 280

Awerage Flow R atio ’»S.UU'
Number of Devices in Source ] \
Areaof Land Use 10 Change Geometry \

Copy Biofilter Data Paste Biofiler D ata

Select Native Soil Infiltration Rate —_— S —

 Sand- Bin/hr " Clay loam - 0.1 in/hi Top of Enginesred Sai
" Loamy sand - 25 inhr " Silty clay loam - 0.05 infhr 400 150 03
" Sandyloam- 1.0ir € Sandy clay - 0.05 indhr ﬁi;g‘;”dm - d)_ :
" Loam - 0.5 inhr " Silty clay - 0.04 infhr B 250
" Silt loam - 0.3 in/hr " Clay - 0.02 inhr I ccount for
&+ Sandy sit loam - 02 indr ¢ Rain Barel/Cistem - 0.00 inhr Infiltration Rate 1.28
Uncertainty ‘

Select Particle
Size Filz Refresh Schematic Delete Cancel Continue




Scaled Treatment Value

__ 9500
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Scaled Treatment Value

. NEW TREATMENT
Base | Exist. ' | Existing OPT-A OPT-B OPT-C
Loading | Treat iC Load N N N
: 7 Wl Net% Wl Net% Wl Net%
freat. freat. freat.
TP (Ib/yr) 565.8 0 0 565,8 146.9 26% 160.0 28% 167.1 30%
_ 1SS (Ib/yr) 151,435 0 0 151,435 | 84,206 56% 86329 57% |87,454 58%
Z
E Number of BMP's ] | 1
[ —
<
& BMP Size 670,000|Cu ft 670,000/Cu ft 670,000|Cu ft
[—
Stormwater Stormwater Stormwater
BMP Type Wetland Wetland w/ IESF| Wetland w/ IESF
(1000 ft?) (2000 ft?)
Materials/Labor/Design $250,000 $265,000 $280,000
Promotion & Admin Costs 0 0 0
% Probable Project Cost $250,000 $265,000 $280,000
O Annual O&M $250 $350 $450
30-yr Cost/Ib-TP $58 $57 $58
30-yr Cost/1,000lb-TSS $102 $106 $112




Value-ranked Strategies

30-yr,

CATCHMENT Annual é:;‘t:?('a ; (|Tb2-) Esg‘;ted
Value
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

| 30 y\r/,a,lé\unenual Annual
CATCHMENT:BMP Option TP-Captured Estimated Cost
(Ibs)
1-10: FeCls/Desilt System $72 - $98 255 $150,000 -$200,000
14: S-Extended Detention
plus Iron-enhanced Sand $204 17.1 $96,000
Filter(south)
14: N-Extended Detention
plus Iron-enhanced Sand $317 41.9 $191,000
Filter
14:. S+N-Extended Detention
plus Iron-enhanced Sand $342 58.3 $286,000
Filter
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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Results To-Date

Land Use

SUB DUP 1%
2%_\ 1%

LI
1%
MDRNA
2
SHOP 0%
36% A\ wrRuA

orel 0%

9%

SCOM
0%
SCH
1%

Land Use

SCOM SUB
ROADWAY 1% %
PASTURE 5% |
4%
PARK
0%




Results To-Date

RELATIVE PERCENT ANNUAL LOAD BY LAND USE

SRIP
1%%

FREE
30%

SHOP
44%

OFPK
10%

SCEH

M4y PARK OSUD

6% 3%

RELATIVE PERCENT ANNUAL LOAD BY LAND USE

HOSP
0,
_\O/O HDRNA 0%

4%
HAY AST
6%

ROADWAY
15%

PASTURE
6%
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1%
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11%
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2%

1%
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Results To-Date

Catchment 11

Proposed BMP Location-11
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Y A Flared End
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Results To-Date

Mississippi Headiwaters Counties.

¥ Legend
Bl Proposed BMP Location-12
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Results To-Date
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Results To-Date

Mississippi Headiwaters Counties.
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Results To-Date

RG-PW

Catch Basins
Catch Basin
¢| A Flared End




Results To-Date




Results To-Date

Mississippi Headiwaters Counties.

TasLe 5. Existing ConpiTions CarcHMENT Loaping anD TreaTmenT o TP

Contributing Catchment Total TP- Sample Point/BMP  1st Receiving Water  Treatment of Upstream Load®

Load Body
(Ibs/yr) Total TP- Lua:l.
Trapped Reduction
(Ibsfyr) (36)
Entire AOI 8235 LowerWhiskey Mississippi River 207.1 22
Crask
1,2,3,4,5,9n, 95 10, 11 778.6  Wetland Lower Whiskey Cresk 0.0 0
E12n, E125, Wi1l2n, Wi2s,
13, 14
1,2,9n, 95 10, 11 E12n, 787.4  Arboretum Ponds Wetland 79.3 10
E12s5 WiZn, Wi2s 13,14
E12n, E125, W1l2n, W1lls, LT Upper Whiskay Arboretum Ponds 0.0 0
13, 14 Cresk
1 85.9  Arboretum Ponds Wetland 0.0 0
2 432.2  Arboretum Ponds Wetland 0.0 0
3 35.8 NoBMP Wetland 0.0 0
4 417 Pond-4 Wetland 15.2 37
5 4.3 NoBMP =nd 0.0 0
B 2.6 Mo BMP Lower Whiskey Cresk 0.0 0
7 73.8 Pond-7 Lower Whiskey Creek 31.5 43
10 646 MNoBMP Upper Whiskey Cresk 0.0 0
11 403 Swale-11 Arboretum Ponds 157 39
9n 319  Arboretum Ponds Wetland 0.0 a
s 518 Pond8s Arboretum Ponds 19.7 38
El2n 67.5 Swale-ElZn Upper Whiskey Creek 20.3 30
El2s 2295 MNoBMP Upper Whiskey Creek 0.0 0
Wiln E40 Swale-WilZs Upper Whiskey Creek
Wi2s 990  Swsle-Wlls Upper Whiskey Cresk 129 E
13 E2.6 Swale-WilZs Upper Whiskey Creek
14 646 Pond-14 Upper Whiskey Creek 32.8 51




Results To-Date

30-yr, Annual Annual Estimated
CATCHMENT Annual | TP-Captured | TSS-Captured Cost

Value (Ibs) (Ibs)
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

bR

30-vr Annual
CATCHMENT:BMP r TP- .
: Annual Estimated Cost
Option Captured
Value
(Ibs)
1-10: FeCls/Desilt System $72 - $98 255 $150,000 -$200,000
14: S-Extended Detention
plus Iron-enhanced Sand $204 17.1 $96,000
Filter(south)
14: N-Extended Detention
plus Iron-enhanced Sand $317 41.9 $191,000
Filter
14: S+N-Extended Detention
plus Iron-enhanced Sand $342 58.3 $286,000
Filter
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




Nele]ellgle] desktop analysis

Solution Scale Variables Units
Extended Wet Detention Single Cell TP Ibs/yr
Double Cell TN Ibs/yr
Double Cell with [ESF TSS tons/yr
Bioretention Neighborhood Treatment — 30% Volume ac-ftlyr

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

bR




Nele]ellgle] desktop analysis

Mississippi Headiwaters Counties.

Planning Set "CEICA Analysis 10" Cost and Output
All Plan Alternatives Differentiated by Cost Effectiveness
O A O
Non Cost Effective Cost Effective Best Buy
% \""5)20 g v o
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Typical Planning Process

VRN
Planning
Watersheds Groundwater Wastewater Infrastructure
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Integrated Planning

Watershed

b

B \ccrareo
Infrastructure PLANNING

Groundwater

v

Wastewater




Sustainable Return on Investment

* Measures “triple bottom line” of e—
projects — Environmental, @
Economic & Social impacts |

 Helps communicate full value
of an investment

* Helps avoid unintended

consequences | @ h

* Helps stakeholders understana "".;,_‘ECOﬂOm‘C
and endorse project

Environmental

Social

bR



Thanks and Questions

City of Brainerd
City of Baxter
Crow Wing SWCD

MN Board of Water and Soll
Resources

MN Clean Water Legacy Fund

Cenftral Lakes College

Northland Arboretum i

Mississippi Headwaters Board o S——— e

Crow Wing County — '” “ i

Cenftral Region Sustainable il 1
Partnership

MNDOT

MPCA

bR




