FDM 10-35 Attachment 15.1 Calculation of Preliminary Permanent Pool Surface Area for TSS Reduction

CALCULATION OF PRELIMINARY PERMANENT POOL SURFACE AREA FOR TSS REDUCTION

Appendix A—Calculation of Preliminary Permanent Pool Surface Area for TSS Reduction *

80% 60%
Land Use/Description/Management? | Total Impervious Minimum Surface Minimum Surface
(%)° Area of the Area of the
Permanent Pool Permanent Pool
(% of Watershed (% of Watershed
Area) Area)

Commercial/Office

Park/Institutional/Warehouse/Indu <60 1.8 0.6

strial/Manufacturing/Storage* 60-80 21

(Non-retail related business, multi- 80-90 2.4

storied buildings, large heavily used >90 2.8

outdoor parking areas, material

storage, or manufacturing

operations

Parks/Open 0-12 0.6 0.2

Space/Woodland/Cemeteries

Highways/Freeways

(Includes right-of-way area)

e Typically grass <60 1.4

banks/conveyance 60-90 2.1
e Mixture of grass and curb/gutter >90 2.8 1.0
e Typically curb/gutter
conveyance

I Multiply the value listed by the watershed area within the category to determine the minimum pond surface area.
Prorate for drainage areas with multiple categories due to different land use, management, percent impervious, soil
texture, or erosion rates. For example, to achieve an 80% TSS reduction, a 50 acre (residential, 50% imperviousness)
x 0.01 (1% of watershed from table) = 0.5 acre + 50 acres (office park, 85% imperviousness) x 0.024 (2.4% of
watershed) = 1.2 acre. Therefore 0.5 acre + 1.2 acre = 1.7 acres for the minimum surface area of the permanent pool.
2 For offsite areas draining to the proposed land use, refer to local municipalities for planned land use and possible
institutional arrangements as a regional stormwater plan.

3 Impervious surfaces include rooftops, parking lots, roads, and similar hard surfaces, including gravel
driveways/parking areas.

4Category includes insurance offices, government buildings, company headquarters, schools, hospitals, churches,
shopping centers, strip malls, power plants, steel mills, cement plants, lumber yards, auto salvage yards, grain
elevators, oil tank farms, coal and salt storage areas, slaughter houses, and other outdoor storage or parking areas.
Source: This table was modified from information in “The Design and Use of Detention Facilities for Stormwater
Management Using DETPOND” by R. Pitt and J. Voorhees (2000).
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FDM 10-35 Attachment 15.2 Pond Volume/Discharge Design Curve

POND VOLUME/DISCHARGE DESIGN CURVE
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Source: Technical Release 55, United States Department of Agriculture, Natural Resources Conservation
Service, Washington, D.C. 1986. NRCS Bulletin No. WI-210-8-16 (Sept. 12, 1988) amended the TR-55 routing
graph for Type Il storms to include flows outside the original range.
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FDM 10-35 Attachment 15.3 Rainfall and Runoff Tables

RAINFALL AND RUNOFF TABLES

Table 2 — Rainfall for Wisconsin Counties for a 1-year, 24-hour Rainfall*

Inches of Rainfall

County

2.1 in. Door, Florence, Forest, Kewaunee, Marinette, Oconto, Vilas

2.2 in. Ashland, Bayfield, Brown, Calumet, Douglas, Iron, Langlade, Lincoln, Manitowoc,
Menominee, Oneida, Outagamie, Price, Shawano, Sheboygan

2.3 in. Barron, Burnett, Dodge, Fond du Lac, Green Lake, Marathon, Milwaukee, Ozaukee,
Portage, Racine, Rusk, Sawyer, Taylor, Washburn, Washington, Waukesha,
Waupaca, Waushara, Winnebago, Wood

2.4 in. Adams, Chippewa, Clark, Columbia, Dane, Dunn, Eau Claire, Jackson, Jefferson,
Juneau, Kenosha, Marquette, Pepin, Pierce, Polk, Rock, St. Croix, Walworth

2.5 in. Buffalo, Green, lowa, La Crosse, Monroe, Richland, Sauk, Trempealeau, Vernon

2.6 in. Crawford, Grant, Lafayette

TP — 40: Rainfall Frequency Atlas of the United States, U.S. Department of Commerce Weather Bureau.

Table 3 - Rainfall for Wisconsin Counties for a 1-year, 24-hour Rainfall?

Zone Inches of Rainfall County

1 2.22 Douglas, Bayfield, Burnett, Washburn, Sawyer, Polk, Barron, Rusk,
Chippewa, Eau Claire

2 2.21 Ashland, Iron, Vilas, Price, Oneida, Taylor, Lincoln, Clark, Marathon

3 1.90 Florence, Forest, Marinette, Langlade, Menominee, Oconto, Door,
Shawano

4 2.23 St. Croix, Dunn, Pierce, Pepin, Buffalo, Trempealeau, Jackson, La Crosse,
Monroe

5 2.15 Wood, Portage, Waupaca, Juneau, Adams, Waushara, Marquette, Green
Lake

6 1.96 Outagamie, Brown, Kewaunee, Winnebago, Calumet, Manitowoc, Fond du
Lac, Sheboygan

7 2.25 Vernon, Crawford, Richland, Sauk, Grant, lowa, Lafayette

8 2.25 Columbia, Dodge, Dane, Jefferson, Green, Rock

9 2.18 Ozaukee, Washington, Waukesha, Milwaukee, Walworth, Racine, Kenosha

2Bulletin 71: Rainfall Frequency Atlas of the Midwest, Midwest Climate Center and lllinois State Water
Survey, 1992.

Table 4 — Runoff for Selected Curve Numbers and Rainfall Amounts?

Runoff Depth in Inches for Curve Number of:

Rainfall (inches) | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 | 98
1.9 0.00 | 0.01 ] 0.04 | 011 ][ 0.20] 0.33 [ 050 | 0.72 [ 1.01 | 1.39 | 1.68
1.96 0.00 | 0.01 | 0.05 | 0.12 | 0.23 | 0.36 | 0.54 | 0.77 | 1.06 | 1.44 | 1.73
2.1 0.00 | 0.02 | 0.08 | 0.16 | 0.28 | 0.43 | 0.62 | 0.87 | 1.18 | 1.58 | 1.87
2.15 0.00 | 0.03 | 0.09 | 0.18 | 0.30 | 0.46 | 0.66 | 0.91 | 1.22 | 1.63 | 1.92
2.18 0.00 | 0.03 | 0.10 | 0.19 | 0.31 | 0.47 | 068 | 0.93 | 1.25 | 1.65 | 1.95
2.2 0.00 | 0.04 | 0.10 | 0.19 | 0.32 | 0.48 | 0.69 | 0.94 | 1.27 | 1.67 | 1.97
2.21 0.00 | 0.04 | 0.10 | 0.20 | 0.32 | 0.49 | 0.69 | 0.95 | 1.28 | 1.68 | 1.98
2.22 0.00 | 0.04 | 0.10 | 0.20 | 0.33 | 0.49 | 0.70 | 0.96 | 1.28 | 1.69 | 1.99
2.23 0.01 | 0.04 | 0.11 | 0.20 | 0.33 | 0.50 | 0.71 | 0.97 | 1.29 | 1.70 | 2.00
2.25 0.01 | 0.04 | 011 | 0.21 | 0.34 | 051 | 0.72 | 0.98 | 1.31 | 1.72 | 2.02
2.3 0.01 | 0.05 | 0.12 | 0.23 | 0.36 | 0.54 | 0.75 | 1.02 | 1.35 | 1.77 | 2.07
2.4 0.02 | 0.07 | 0.15 | 0.26 | 0.41 | 059 | 0.82 | 1.10 | 1.44 | 1.87 | 2.17
2.5 0.02 | 0.08 | 0.17 | 0.30 | 0.46 | 0.65 | 0.89 | 1.18 | 1.53 | 1.96 | 2.27
2.6 0.03 | 0.10 | 0.20 | 0.34 | 050 | 0.71 | 0.96 | 1.26 | 1.62 | 2.06 | 2.37

INRCS TR-55, Equations 2-1 to 2-4 used to determine runoff depths.
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FDM 10-35 Attachment 15.4 Conceptual Pond Design lllustrations

FIGURE 1
CONCEPTUAL WET DETENTION POND
PLAN VIEW
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FDM 10-35 Attachment 15.4 Conceptual Pond Design lllustrations
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FDM 10-35 Attachment 15.4 Conceptual Pond Design lllustrations
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FDM 10-35 Attachment 15.5 Wet Detention Pond Analysis Summary Spreadsheet

SAMPLE WET DETENTION PERFORMANCE SPREADSHEET: DRAINAGE-SUMMARY WORKSHEET
A working copy of this form is available at:

http://roadwaystandards.dot.wi.gov/standards/fdm/files/WisDOT-Stormwater-Drainage-WQ-Channel-
Spreadsheets.zip

Wet Detention Pond Performance

IP roject 1D: XOOO-XX-XX

1
3 [Title: Example Project
4

[Designer/Checker:
[DOT Region/Firm Name:

& [Date:

7 Drainage Area Basin Number

B Pond Number 1 2

g Pond Ending Station Number|  30+00 48+00 Total

10 Pond Starting Station Number|  20+00 35+00

11 Left, Center, Right. or All R R

12 |Site Assessment

13 JHighway Segment Length Treated (ft) 1000} 1200

14 |Drainage Area (ac) 12.000] 15.000 27 000}
15 JROW Area (ac) 1.600Q 1.900 3.400}
16 JPercent Reduction 75% 85% 81%

" IResults Summary
Percent Heduction per Treated Highway
Segment 75.0% 85.0% B80.6%

Enter Line Number and Comment. Add more boxes if necessary

October 22, 2012 Attachment 15.5 Page 1


http://wisconsindot.gov/rdwy/fdm/files/WisDOT-Stormwater-Drainage-WQ-Channel-Spreadsheets.zip
http://wisconsindot.gov/rdwy/fdm/files/WisDOT-Stormwater-Drainage-WQ-Channel-Spreadsheets.zip

	Roadway Standards
	FDM Main Page
	Table of Contents w/Updates
	FDM Chapter 10  Erosion Control and Storm Water Quality
	Sections 1 - 30
	Section 10-1  General Introduction
	10-1-1  Purpose and Objectives
	10-1-2  Applicable Laws and Regulations
	10-1-3  Erosion Control Plan
	10-1-5  The Erosion Process
	10-1-10  Basic Principles of Erosion and Sediment Control

	Section 10-5  Developing An Erosion Control Plan
	10-5-1  Communication and Coordination
	10-5-5  Planning and Location Considerations
	10-5-10  Erosion Sensitive Areas
	10-5-15  Environmental and Customer Sensitive Areas
	10-5-20  Soils Investigation
	10-5-25  Geometric Considerations
	10-5-30  Drainage Guidance For Erosion Control
	10-5-35  Channel and Slope Matrics
	10-5-40  Calculating Shear Stress in Channels
	10-5-45  Analyzing Costs
	10-5-50  Estimating Erosion Control Quantities
	10-5-55  Erosion Control Plan Preparation
	10-5-60  Checklist for Erosion Control Plans
	10-5-65  Construction Considerations
	10-5-70  Maintenance Considerations

	Section 10-10  Erosion and Sediment Control Devices
	10-10-1  Devices and Measures Available
	10-10-3  Vegetation
	10-10-6  Seeding
	10-10-8  Water
	10-10-9  Sodding
	10-10-10  Mowing 
	10-10-11  Topsoil
	10-10-12  Fertilizer 
	10-10-13  Mulching
	10-10-15  Erosion Mat
	10-10-17  Interlocking Cells 
	10-10-19  Riprap or Grouted Riprap
	10-10-21  Erosion Bale Barriers
	10-10-22  Temporary Ditch Checks 
	10-10-23  Silt Fence
	10-10-25  Stone or Rock Ditch Checks
	10-10-27  Storm Drain Inlet Protection
	10-10-29  Culvert Inlet Protection
	10-10-31  Outlet Protection
	10-10-33  Subsurface Drains
	10-10-37  Diversion Dikes/Intercepting Embankments
	10-10-39  Benching
	10-10-41  Dust Control
	10-10-42  Tracking Pads 
	10-10-43  Silt Screen
	10-10-45  Turbidity Barrier
	10-10-47  Soil Stabilizer, Type B (Land Application of Polymers)
	10-10-48  Water Application of Polymers
	10-10-49  Intermittent Channels
	10-10-51  Sediment Traps and Basins
	10-10-55  Safety Fence
	10-10-57  Other Devices

	Section 10-15  Appendix
	10-15-1  Glossary
	10-15-5  Erosion Control CADD Cells
	10-15-10  References

	Section 10-25  Stormwater Quality
	10-25-1  Stormwater Control Measure Selection
	10-25-5  The Effects of Urbanization on Stormwater Quality 

	Section 10-30  Stormwater Quality Analysis
	10-30-1  Project Stormwater Quality Analysis Process


	Section 10-35  Stormwater Control Measure Selection
	10-35-1  Stormwater Quality Practice Selection
	10-35-5  Grass Swales
	10-35-10  Filter Strips
	10-35-15  Wet Detention Pond Stormwater Quality Design
	15.1  Description and Purpose
	15.2  Target Pollutants
	15.3  Effectiveness
	15.4  Planning Issues 
	15.4.1  Initial Coordination
	15.4.2  DOT Design Requirements
	15.4.3  Federal State and Local Laws
	15.4.4  Site Assessment
	15.4.5  Planning Considerations

	15.5  Design Recommendations
	15.5.1  Water Quality Design Guidelines
	15.5.2  Other Pond Criteria
	15.5.3  Safety Requirements
	15.5.4  Design Considerations

	15.6  Maintenance
	15.6.1  Maintenance Requirements
	15.6.2  Maintenance Plan
	15.6.3  Maintenance Considerations

	15.7  Wet Detention Pond Water Quality Analysis Using the WisDOT Stormwater Report Spreadsheet
	15.8  References
	Attachment 15.1  Attachment 15.1  Calculation of Preliminary Permanent Pool Surface Area for TSS Reduction
	Attachment 15.2  Attachment 15.2 Pond Volume/Discharge Design Curve
	Attachment 15.3  Attachment 15.3 Rainfall and Runoff Tables 
	Attachment 15.4  Attachment 15.4  Conceptual Pond Design Illustrations
	Attachment 15.5  Attachment 15.5  Wet Detention Pond Analysis Summary Spreadsheet

	10-35-20  Catchbasin Design and Maintenance

	Section 10-40  Maintenance Best Management Practices (BMPs)
	10-40-1  Introduction
	10-40-5  Street Sweeping


