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Why an SRA?
Massive effort needed to affect
change in WQ

Disproportionate (insufficient)
funding resources

Disproportionate (insufficient)
labor resources

A need for detailed TMDL
implementation guidance
Site specific BMP selection and

optimized design
Assurance of “bang-for-buck”

@ EHEIEES

Little-to-no outfall and source-
area field data

Limited time and budgets
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25 SRA’s completed in 2.5 years by SWCD’s with
at least 5 more currently being worked on



Dan Anderson: http://www.flii:kr.com/photos/stonebridgedapper/
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Analysis vs. Scale

Most watershed analyses share a Broad common goal

The resolution of the questions drives analysis complexity, time
and costs

Each level has value
Until recently, we had only TMDL's to rely on

Gap between TMDL, and some implementation plans, and
guidance on

Precise sites for BMP’s (where)

Which BMP’s (what)

Optimal, site-dependent designs (how)
Where + What + How = Why = VALUE
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Scaling — Urban / Rural
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Process Overview — Urban / Rural

Scoping and Remote Data collection
Desktop Analysis

Field Reconnaissance

Treatment modeling and cost analysis
Report

*Process based largely on the Center for Watershed Protection manuals
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Process Overview

Scoping
Water body needs
LGU needs

Existing data review (quality and needs)
Budgets and timeframes
Stakeholder consensus

DEN W WA EINSE
Field Reconnaissance

Treatment modeling and cost analysis
Report
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Process Overview

Scoping and Remote Data collection

Desktop Analysis
Catchment and/or pipeshed delineation
Delineate and classify land uses
Delineate and classify permeable surface soils
Analyze existing WQ treatment / base load model
First-tier elimination of catchments for retrofitting
First-tier determination of WQ potential treatments

Field Reconnaissance
Treatment modeling and cost analysis
Report
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Process Overview

Scoping and Remote Data collection
Desktop Analysis
Field Reconnaissance
Visit existing BMPs
Confirm/modify land-use and storm sewer data
Confirm/modify initial BMP-family selection

Selection of 1° and 2° BMP sites (parcels)
Site-specific data collection

Treatment modeling and cost analysis
Report
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Process Overview

Scoping and Remote Data collection
Desktop Analysis
Field Reconnaissance

Treatment modeling and cost analysis
Development and optimization of BMP design

Iterations of “train” and/or level of treatment by
BMP quantity — load reduction estimates

Estimates of installation and life-cycle costs
Life-Cycle Cost analysis

Report
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Process Overview

Scoping and Remote Data collection
Desktop Analysis
Field Reconnaissance

Treatment modeling and cost analysis
Report

Summary table — catchments ranked based on
performance (S/lb/LCyr)

Catchment profiles
Analysis methods and data
References
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Stream

Repair
STORATION
Source COMPONENTS Riparian
Controls MGMT

Upland Discharge
Forestry Prevention
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land mosaic collaborative Pleasant Lake Stormwater Retrofit Assessment, 2011



land mosaic collaborative Lake McKusick existing stormwater routing diagram, MSCWMO



Lily Lake Stormwater
Retrofit Assessment,
land mosaic collaborative 2009, Middle St. Croix WMO
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Catchments
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land mosaic collaborative Howard Lake Stormwater Retrofit Assessment



Sites

Extended
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Swales ‘S Bioretention

Infiltration Filtration
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RRI SITE / PARCEL CODE SHEET

Pond Retrofits

Extended Detention

‘Wet Pond

Stormwater Wetland

Infiteration Basin {regional treatmant - ez, recreational field with stormwater drained to it for infileration)
fious area

Underground 5and Filter
Structural Sand Filter (3 surface filter including peat, compost, iron amendmeants, or similar]
‘ain Leader Disconnect Raingardens
ple Bioretention {no engineered soils or under-drains, but w/curb cuts and forebays)
Moderate Bioretention (engineered soils, under-drains, curb cuts, forebays but no retaining walls)
Complex Bioretention {as BRE but with partial, or 1-3 ft retaining walls)
Highly Complex Bioretention (as BRE but with perimeter or 3-5 aining walls)
Stormwater Tree Pits
Stormwater Planter
Grass/Gravel Permeable Pavement (sand base)
Permeakble Asphalt (granite base]
Permeable Concrate (granite base)
Permeable Pavers (granite base)
Extensive Green Roof
Intensive Green Roof

Prime: ideally situated within catchment, few physical constraints, Iittle to no grading required, easy maint.
Alternate: a possible substitute for Prime location with oderate i
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First Tier possible BMP
locations

Lindstrom Retrofit
Assessment, 2009,
Chisago SWCD



nSLAMM Model Output

Pollutants

Yield (Ibs)

nt: 05070
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Existing BMP performance 0.0%-TP ew New
TP (Ib/yr) 61.9 0.0 6.6 10.6 8.9
TSS (Ib/yr) 27010 0 3137 11.6 4330

Volume (acre-feet/yr) 58.81 0.00 52.00 88.4 9.57

Square feet of practice 11700 13200

Moderately
Moderately Complex
Complex

BMP Type No Treatment Bioretention +

Bioretention +
Vegetated Swale
Vegetated Swale

Materials/Labor/Design $40,950 $46 200

Unit Promotion & Admin S57
Total Project Cost S47,586 S53 057
Annual O&M S900 $2,025

land mosaic collaborative




LILY-03

LILY-04

LILY-01

LILY-02 . . $18,000
LILY-12 . . $12,000
LILY-07 . $24,000
LILY-09 . . $18,450
LILY-22 . . $22,320
LILY-10 . . $15,225
LILY-21 . . $19,325
’p13-W $130,000
’p18-W $265,000

Lily Lake Stormwater Retrofit Assessment,
land mosaic collaborative 2009, Middle St. Croix WMO
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Scaling — Urban / Rural
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Why?

The subwatershed analysis (SRA) identifies which subwatersheds
to analyze, which of their catchments to work within, and
optimal site locations for specific BMPs in each of these
catchments

Next step: determine which of these low-hanging fruit projects
returns the highest value on investment (lowest S/Ib-pollutant)

If SRA identifies fewer projects, or if no general treatment model
can be made for catchments, each site should be modeled given
the specific drainage area make-up and BMP design

However, the SRA may identify hundreds of such “first-tier”
projects in each catchment and modeling each one would be
unrealistic and inappropriate in many cases (i.e., if you have
hundreds of potential first-tier projects identified, why build
highly-detailed models for sites that may not yet get approved?
Nearly all will be on private land and agreements need to be
solidified first)

land mosaic collaborative



A Proposed Method
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Process
For Primary Catchments identified in SRA:

1.

0.35
0.3
0.25
0.2
0.15
0.1
0.05

0

For each LU-SC-BMP, model performance for an
incrementally increasing, drainage area

Generate an area-based equation from results —
identify peak performance (asymptote)

s y = 0.0644In(x) - 0.4339
Treatment LB-TP aipt) - ¢

)//Y

—d

/ X Treatment LB-TP

/ —— Log. (Treatment LB-TP )

4
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Process

curb-cut bioretention family
(for directly-connected areas only)

For Primary Catchments identified in SRA:

3.

4.
5.

8.

Rank the top performing identified BMPs from
each LU-SC-BMP in the study area

Determine the Capacity Cost of #1

For all identified potential projects identified in the
SRA, measure drainage are served by each

ldentify the LU-SC-BMP family the site fits within

Apply the appropriate LU-SC-BMP performance
model to estimate load reduction

Determine Life Cycle (LC) value

land mosaic collaborative



Process

curb-cut bioretention family
(for directly-connected areas only)

For Primary Catchments identified in SRA:

9. Rank all Watershed projects by LC value

10. Multiply each project’s load reduction by the
Capacity Cost of the Watershed’s highest
performing BMP —> performance-based cost share

amount

After projects are contracted, designed and built,
survey the as built and do a site-BMP specific
performance model for reporting purposes and/or
monitor performance.
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EXAMPLE: MEDIUM-DENSITY RESIDENTIALSAMPLE AREA:
Boudin Neighborhood, Prior Lake-Spring Lake Watershed District

(For other land-uses, representative samples are similarly analyzed)
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Rutgers 1345

14144 Rutgers 12675 4895 4350 10055 32725 64700
14164 Rutgers 13980 5435 4890 11965 36395 72665

Rutgers

Rutgers . .
14144 Rutgers | 54227 1.85 6295 0.28 14 250 3500 12500
| 14164 Rutgers | 57822 1.98 6303 0.28 14 250 3500 12500
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Rutgers

14144 Rutgers 12675 4895 4350 10055 32725 64700
14164 Rutgers 13980 5435 4890 11965 36395 72665

Rutgers

Rutgers 5 .
14144 Rutgers | 54227 1.85 6295 0.28 14 250 3500 12500
14164 Rutgers | 57822 1.98 6303 0.28 14 250 3500 12500
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14054 Rutgers 3675

14144 Rutgers 12675 4895 4350 10055 32725 64700
14164 Rutgers 13980 5435 4890 11965 36395 72665

Rutgers

Rutgers
14144 Rutgers | 54227 1.85 6295 0.28 14 250 3500 12500

| 14164 Rutgers | 57822  1.98 6303 0.28 14 250 3500 12500
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14070 Rutgers 5445 4425

14144 Rutgers 12675 4895 4350 10055 32725 64700
14164 Rutgers 13980 5435 4890 11965 36395 72665

Rutgers

Rutgers 5 .
14144 Rutgers | 54227 1.85 6295 0.28 14 250 3500 12500
14164 Rutgers | 57822 1.98 6303 0.28 14 250 3500 12500
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14086 Rutgers 7557 3507 1857 5799 13928

14144 Rutgers 12675 4895 4350 10055 32725 64700
14164 Rutgers 13980 5435 4890 11965 36395 72665

=@

Rutgers
Rutgers 5 .
14144 Rutgers | 54227 1.85 6295 0.28 14 250 3500 12500
14164 Rutgers | 57822 1.98 6303 0.28 14 250 3500 12500
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14144 Rutgers 12675 4895 4350 10055 32725 64700
14164 Rutgers 13980 5435 4890 11965 36395 72665

14144 Rutgers | 54227  1.85 6295 0.28 14 250 3500 12500

14164 Rutgers | 57822  1.98 6303 0.28 14 250 3500 12500
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14164 Rutgers 13980 5435 4890 11965 36395 72665

14124 Rutgers | 36821 1.26 . 14 250 3500 13462

14164 Rutgers | 57822  1.98 6303 0.28 14 250 3500 12500
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14144 Rutgers 12675 4895 4350 10055 32725 64700

14124 Rutgers | 36821 1.26 14 250 3500 13462
14144 Rutgers | 54227  1.85 6295 0.28 14 250 3500 12500
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R
=

0.05

Estimated Treatment for Filtering Bioretention Systems in
MDRNA, Clay Soils (LUSCBMP 51)

/
y = 0.0644In(x) - 0.4339
R%2 =0.9955
0] 10000 20000 30000 40000 50000 60000 70000 80000

Drainage Area (sq ft)
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Site Code LUSBMP Code | D.A. (acres) Estimated TP
Removal (lbs)

0.90 0.22
127 51 1.20 0.25
128 42 35.25 21.35
129 40 1.55 0.50
130 17 3.50 1.75
131 51 0.50 0.17
132 40 1.25 0.45
133 40 0.25 0.15
134 40 0.85 0.35
135 17 5.75 2.10
136 42 17.52 13.25
137 42 60.00 35.00
138 51 0.75 0.19
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Highest performing cell in study area’s
Capacity Cost = $12,500

Performance-based cost share amount:
0.22 X $12,500 = S$2750

Highest performing cells in study area
Cost share amount is 100%
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annual TP-rem
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Curb Cut
Raingarden

Example Site-Specific Costs

* $3,500 installation

* S505/LB-TP/YR

* 0.28 LB-TP/YR removed, total
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Permeable
Driveways (6)

Example Site-Specific Costs

* $S150,00 installation

* S16,575/LB-TP/YR

* 0.28 LB-TP/YR removed, total
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Rain-leader

Raingardens
(40)

Example Site-Specific Costs

* $8,000 installation

* S4,520/LB-TP/YR

* 0.28 LB-TP/YR removed, total
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Rain Barrels
(100)

Example Site-Specific Costs

* 510,000 installation
*S1,190/LB-TP/YR

* 0.28 LB-TP/YR removed, total
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Resources

- Goals PEEEEER | |

addressed
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QUESTIONS

Shawn Tracy
Watershed Ecologist

651.278.4047
shawn.tracy@land-mosaic-collaborative.com
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