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Acronyms 

AOI – Area of Interest 

BMP – Best Management Practice 

EGLE – Michigan Department of Environment, Great Lakes, and Energy 

MS4 – Municipal Separate Storm Sewer System 

NOAA – National Oceanic and Atmospheric Administration 

USDA - United States Department of Agriculture 

WRD – Water Resources Division 

WSS – Web Soil Survey 
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1.0 Instructions 

Using the MS4 Stormwater Calculator 

1. At the top of the spreadsheet, enter the site name and the total drainage area of the site in 
acres. Total drainage area refers to the area of earth disturbance for a given project. 

2. Enter the design rainfall event in inches in the space provided. For the Water Quality Rainfall 
Event, insert 1 in OR the 90% annual non-exceedance storm for the region or locality. Follow 
the guidance on the 90% non-exceedance tab or Section 2.0 of the “MS4 Calculator Manual” 
for determining local amounts. For the Channel Protection Rainfall Event, follow the guidance 
on the Rainfall tab or in Section 2.0 of the “MS4 Calculator Manual” for determining local 
rainfall amounts (often the 2-year 24-hour storm), or use approved equivalent rainfall included 
in the MS4 permit. It is important to note that this is the total amount of rainfall and not the 
runoff for the site in the pre-development table, enter the area of each applicable land cover 
and soil combination and the amount of impervious area for the pre-development condition in 
acres. The total area must add up to the total drainage area recorded at the top of the 
spreadsheet. Note, here the runoff volume for each land use cover and soil type must be 
calculated separately and then summed for the entire site. A composite Curve Number (CN) 
cannot be used. Consult with MS4 technical staff or visit the “Common Curve Numbers Tab” if 
a land cover at the site is not represented to determine an appropriate CN. For guidance on 
identifying soil types, please see the “Soils” tabs of the spreadsheet or Sections 3.0 of the 
“MS4 Stormwater Calculator Manual.” 

3. In the post-development table enter the proposed cover type and soil type. The total area at 
the bottom of the table must match the total drainage area recorded at the top of the 
spreadsheet. Similarly, the total area for each soil group should be equal to or less (depending 
on the amount of impervious surface added) to the values reported in the pre-development 
table, unless new soils are being brought to the site. Cover and soil type can be copied from 
the pre-development table and pasted to the post-development table if applicable. A CN for 
each new cover type must be selected but composite CNs cannot be used. Consult with MS4 
technical staff if a land cover at the site is not represented to determine an appropriate CN. 

4. The spreadsheet automatically calculates the Runoff Volume Increase in cubic feet shown in 
the light blue cell near the bottom of the table. This is the volume of stormwater runoff that 
must be controlled. 

5. For additional guidance on how to use this spreadsheet please see the “New Development 
Example Scenario,” the “Redevelopment Example Scenario” tab or Sections 4.0 and 5.0 of this 
manual for a completed examples of how to use this spreadsheet. 

Note: If the goal for the site is to treat the Water Quality Volume generated by one (1) inch of 
runoff over the entire site the spreadsheet automatically performs that calculation, and the volume 
is shown in cubic feet in the light blue cell on the bottom right-hand corner of the sheet. This 
calculation is based on the value provided for the “Total Drainage Area” at the top of this sheet. 

  

https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Programs/WRD/About-Us/Staff-Municipal-Stormwater-MS4.pdf
https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Programs/WRD/About-Us/Staff-Municipal-Stormwater-MS4.pdf
https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Programs/WRD/About-Us/Staff-Municipal-Stormwater-MS4.pdf
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2.0 Rainfall 

Obtaining Rainfall Data from NOAA ATLAS 14 

Go to the NOAA ATLAS 14 Website. 

The image below shows the load page. Follow the instructions on the website to select the site 
location, this can be done by entering latitude/longitude, address, or selecting the desired location on 
the interactive map. 

  

https://hdsc.nws.noaa.gov/pfds/
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After selecting the site location, scroll down the web page below the map to the POINT 
PRECIPITATION FREQUENCY (PF) ESTIMATES and select the “PF tabular” option. It should look 
like the image below: 
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From the PF Estimates table, identify the recurrence (column) and duration (row) of the design storm 
(e.g., 2-year 24-hour) and find where they meet. This is the rainfall generated by the design storm 
and should be used on the “Runoff Volume” tab as the “Design Rainfall Event.” 
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3.0 Site Soil Data 

Obtaining Soil Data from the USDA Web Soil Survey 

Go to the USDA Web Soil Survey Site. 

Launch the site by clicking on the “START WSS” button at the top of the page. 

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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Once launched the Web Soil Survey will open on the Area of Interest (AOI) Tab. Here site locations 
can either be uploaded or searched using several options. Clicking on the drop-down arrows next to 
any of the search options expand that search option, which allows you to enter information regarding 
the site. 
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After locating the site, you can use the create AOI toggles above the map to select the entire 
drainage area for the site. These toggles will allow you to draw the drainage area on the map. 

 

Once you have identified the drainage area within the AOI, click on the “Soil Map” tab. This will load 
all of the soil types within the drainage area both on the map and in a table on the left hand of the 
screen. The table will display the acres and percentage of the total area for each soil type. 
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To determine the soil type (A, B, C, and D) referenced on the “Runoff Volume” tab of this workbook, 
click on the name of each soil in the table on the left hand of the screen. This will open a pop-up 
window that displays information about the selected soil. 

 

Scroll down to the section labeled “Interpretive groups” and look for the “Hydrologic Soil Group”. This 
will list the soil type. 

 

It is important to note that on the “Runoff Volume” tab runoff is calculated based on a combination of 
land use and soil types. Therefore, the information collected on the Web Soil Survey should be 
compared to land-use maps and linked to determine the amount of area to put under each category. 
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4.0 New Development Example  

Setting 

A developer within an urbanized area under the jurisdiction of an MS4 Permittee is developing on a 
previously undeveloped lot. The development will include sidewalks, a building, and parking lots. In 
order to comply with the post-construction requirements of their permit, they will need their discharge 
to remain at or under the pre-development volume and rate for the design storm. 

Drainage Area: The total site area is roughly 20 acres. However, development will only be 
occurring on 17 Acres. 

Design Storm:  The 2-year 24-hour storm event will be used. For this area this equates to 
2.36 inches of rainfall. 

Pre-Development: The area selected for development is approximately 17 acres. The 
pervious area is woods in good condition with A and B soil types. 

Post-Development:  The developed area includes new parking, sidewalks, and a new building. 
The development will result in 10 acres of impervious surface with the 
remaining area as lawn with A and B soil types. 

Maps and Site Data 

The maps below show a rough representation (not drawn to scale) of the pre-development and post-
development conditions for the region and the Table below each map summarizes land uses and 
soils for each scenario. 

 

 

Pre-Development 

Pre-Development Land Uses and Soil Types 

Land Use Acres Soil Type 

Woods (Good Condition) 12 A 

Woods (Good Condition) 5 B 

 
Post Development  

Post Development Land Use and Soil Types 

Land Use Acres Soil Type 

Open Space/Grass 4 A 

Open Space/Grass 3 B 

Impervious 10 NA 
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MS4 Stormwater Runoff Volume Calculator 

Below is an example of how this information would be entered into the MS4 Stormwater Runoff 
Volume Calculator. 

 

Results 

The above calculations show that to meet the channel protection criteria, a volume of 69,602 cubic 
feet of stormwater runoff must be maintained onsite or in accordance with the permittee’s approved 
Post-Construction Program. By maintaining this runoff volume onsite, the Water Quality Runoff 
Volume would also be treated.  
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5.0 Redevelopment Example 

Setting 

A public school district currently covered under an MS4 Permit plans to add a new wing to an existing 
building and additional parking to their site. In order to comply with the post-construction requirements 
of their permit they will need their discharge to remain under the pre-development volume and rate for 
the 2-year, 24-hour event. 

Drainage Area: The total site area is roughly 12.4 acres. However, redevelopment will only 
be occurring on 4.5 Acres. 

Design Storm:  The 2-year 24-hour storm event will be used. For this area this equates to 
2.36 inches of rainfall. 

Pre-Redevelopment: The area selected for redevelopment is approximately 4.5 acres and has 
an impervious percentage of approximately 33%. The pervious area is 
lawn in good condition with a B soil type. 

Post-Development:  The redeveloped area includes new parking and building additions. The 
new impervious percentage is approximately 75% with the remaining area 
lawn with B soil type. 

Maps and Site Data 

The maps below show a rough representation (not drawn to scale) of the pre-development and 
post-development conditions for the region and the Table below each map summarizes land uses 
and soils for each scenario. 

 

 

Pre-Development 

Pre-Development Land Uses and Soil Types 

Land Use Acres Soil Type 

Lawn 3 B 

Inpervious 1.5 NA 

 

 

Post Development 

Post Development Land Use and Soil Types 

Land Use Acres Soil Type 

Lawn 1.1 B 

Impervious 3.4 NA 
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MS4 Stormwater Runoff Volume Calculator 

Below is an example of how this information would be entered into the MS4 Stormwater Runoff 
Volume Calculator. 

 

Calculations for Storm Water Runoff Volume Control

Project Name: 

Total Drainage Area: 4.5 acres

Design Channel Protection Rainfall Event: 2.36 in

(see Rainfall Tab or Section 2.0 for aid in using ATLAS 14 for determining local or site specific rainfall events)

Pre-Development Conditions

S Runoff Volume
2

(ft
3
)

Combo

*Condition should be 

considered Good to 

Fair

Grass B GrassGoodB Good 130680 3.00 61 6.4 0.156424478 1,703.5

Impervious Area NA Impervious AreaNANA NA 65340 1.50 98 0.2 2.131608158 11,606.6

0.0 0 0.0

0.0 0 0.0

0.0 0 0.0

0.0 0 0.0

0.0 0 0.0

0.0 0 0.0

0.0 0 0.0

0.0 0 0.0

Other: 0.0 0 0.0

Other: 0.0 0 0.0

Other: 0.0 0 0.0

Other: 0.0 0 0.0

TOTAL: N/A N/A 196020 4.50 N/A N/A N/A 13310.07

Condition 
S

Q Runoff
1 

(in) Runoff Volume
2

Condition should be 

assumed good or NA (ft
3
)

Grass B GrassGoodB Good 47916 1.10 61 6.4 0.156424478 624.6

Impervious Area NA Impervious AreaNANA NA 148104 3.40 98 0.2 2.131608158 26,308.3

0 0.0 0 0.0

0 0.0 0 0.0

0 0.0 0 0.0

0 0.0 0 0.0

Other: 0 0.0 0 0.0

Other: 0 0.0 0 0.0

Other: 0 0.0 0 0.0

Other: 0 0.0 0 0.0

TOTAL: N/A 196020 4.50 N/A N/A N/A 26,932.9

Runoff Volume Increase 

(ft
3
):

Water Quality Runoff Volume (ft
3
):

1.  Runoff (in) = Q = (P - Ia)2 / (P- Ia)+S Where:    P = 2-Year, 24-Hour Rainfall (in)

Ia =0.2S  therefore; S = 1000/ CN - 10

Runoff (in) = Q = (P - 0.2S)
2
 / (P+ 0.8S) CN = Curve Number

Q = Runoff (in)

2.  Runoff Volume (ft
3
) = Q x 1/12 x Area Area = Area of specific land cover (ft

2
)

* Runoff Volume must be calculated separately for pervious and impervious areas (without using a weighted CN) Michigan.com/EGLE EQP9349 (Rev. 02/2024)

Runoff Volume Increase = (Post-Dev. Runoff Volume) MINUS (Pre-Dev. Runoff Volume) 

Soil Type
Area            

(ft
2
)

Area          

(ac)
Combo

If you need this information in an alternate format, contact EGLE-Accessibility@Michigan.gov or call 800-662-9278.

Instructions

6. For additional guidance on how to use this spreadsheet please see the “New 

Development Example Scenario”, the "Redevelopment Example Scenario" tab or 

Sections 4.0 and 5.0 of this manual for a completed examples of how to use this 

spreadsheet.  

5. The spreadsheet automatically calculates the Runoff Volume Increase in cubic 

feet shown in the light green cell near the bottom of the table. This is the volume of 

storm water runoff that must be controlled. 

4. In the post-development table enter the proposed cover type and soil type.  The 

total area at the bottom of the table must match the total drainage area recorded 

at the top of the spreadsheet.  Similarly, the total area for each soil group should 

be equal to or less (depending on the amount of impervious surface added) to the 

values reported in the pre-development table, unless new soils are being brought 

to the site.  Cover and soil type can be copied from the pre-development table and 

pasted to the post-development table if applicable. A CN for each new cover type 

must be selected but composite CNs cannot be used.  Consult with MS4 technical 

staff or visit the "Common Curve Numbers Tab" if a land cover at the site is not 

represented to determine an appropriate CN.

3. In the pre-development table, enter the area of each applicable land cover and 

soil combination and the amount of impervious area for the pre-development 

condition in acres. The total area must add up to the total drainage area recorded 

at the top of the spreadsheet.  Note, here the runoff volume for each land use 

cover and soil type must be calculated separately and then summed for the entire 

site.  A composite Curve Number (CN) cannot be used.  Consult with MS4 

technical staff or visit the "Common Curve Numbers Tab" if a land cover at the site 

is not represented to determine an appropriate CN.  For guidance on identifying 

soil types, please see the "Soils" tabs of the spreadsheet or Sections 3.0 of the 

“MS4 Storm Water Calculator Manual”.

2. Enter the design rainfall event in inches in the space provided. For the Channel 

Protection Rainfall Event, follow the guidance on the Rainfall tab or in Section 2.0 

of the “MS4 Calculator Manual” for determining local rainfall amounts (often the 2-

yr 24-hr storm), or use approved equivalent rainfall included in the MS4 permit.  It 

is important to note that this is the total amount of rainfall and not the runoff for the 

site.

1. At the top of the spreadsheet, enter a site name and the drainage area in acres. 

Total drainage area refers to the area of earth disturbance for a given project. 

Post-Development Conditions

Soil TypeLand Cover Type

Q Runoff
1 

(in)
Condition

Land Cover Type

EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, marital status, disability, political 

beliefs, height, weight, genetic information, or sexual orientation in the administration of any of its programs or activities, and 

prohibits intimidation and retaliation, as required by applicable laws and regulations. Questions or concerns should be directed 

to the Nondiscrimination Compliance Coordinator at EGLE-NondiscriminationCC@Michigan.gov or 517-249-0906.

This form and its contents are subject to the Freedom of Information Act and may be released to the public.

Version 1, June 2023

Note: If the goal for the site is to treat the Water Quality Volume generated by 1 

inch of runoff over the entire site the cell below performs that calculation based on 

the value provided for the "Total Drainage Area" at the top of this sheet.

13,623

Redevelopment Example

Area            

(ft
2
)

Area          

(ac)

 CN (from 

TR-55)

CN* 

16,335

10
1000

−

CN )8.0(

2
)2.0(

SP

SP

+

− AQ  12/1

10
1000

−

CN )8.0(

2
)2.0(

SP

SP

+

−

Results 

The above calculations show that to meet the channel protection criteria, a volume of 13,623 cubic 
feet of stormwater runoff must be maintained onsite or in accordance with the permittee’s approved 
Post-Construction Program. To also meet the water quality criteria using the same BMP or treatment 
train, there are two (2) options: 

1. The developer may choose to maintain the entire Water Quality Runoff Volume of 16,335 cubic 
feet of stormwater runoff onsite. In this case, the same BMP or treatment train would address 
both channel protection criteria and water quality criteria. 

2. The developer may choose to maintain only the Runoff Volume Increase of 13,623 cubic feet 
of stormwater runoff onsite. This BMP or treatment train would address channel protection 
criteria. Water quality criteria would also be met for 13,623 cubic feet of stormwater runoff. An 
additional BMP or treatment train would be needed to treat and release the difference between 
the Water Quality Runoff Volume (16,3335 cubic feet) and the Runoff Volume 
Increase (13,623 cubic feet). Therefore, 2,712 cubic feet of stormwater runoff would need to be 
treated using an additional BMP to meet the water quality criteria.  
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EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, marital 

status, disability, political beliefs, height, weight, genetic information, or sexual orientation in the 

administration of any of its programs or activities, and prohibits intimidation and retaliation, as 

required by applicable laws and regulations. 

To request this material in an alternate format, contact EGLE-Accessibility@Michigan.gov or 
800-662-9278. 

mailto:EGLE-Accessibility@Michigan.gov



