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

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.

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: Mi

Data description

Data type: | Precipitation depth v | Units: [English v | Time series type: | Partial duration  w

Select location

1) Manually:
a) By location (decimal degrees, use "-" for S and W): Latitude: (—| Longitude:[ f| Submit |
b) By station (list of Mi stations): | Select station v |
c) By address[ Searc | Q ]

2) Use map (if ESRI interactive map is not loading, try adding the host: https:i/js.arcgis.com/ to the firewall, or contact us at hdsc.questions@noaa.gov):

[Map v | Lol e a) Select location
Terrain =g =2 Move crosshair or double click
— CANADA

N b) Click on station icon
_Edmonton [)] Show stations on map

Salgary

Location information:
Name: Charlotte, Michigan, USA*
Latitude: 42.5532°

Longitude: -84 9492°

Ottawa
% Sonke Elevation: 923.63 ft **
l bToron(o
cﬂmﬁelmﬂ Boston
1 - : New York
Denver UNI T_r_(' Philadeiphia 3
’ STATES StLouls oWashington
cisco >
|§Anqeles Atlanta
Dallas ¥
Houston
Monterrey S Miam| .
1000km “;' :
AEN : Havana * Source: ESRI Maps
e ‘J ** Source: USGS
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https://hdsc.nws.noaa.gov/pfds/

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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POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

NOAA Atlas 14, Volume 8, Version 2

PF graphics plementary ink é
PDS-based precipitation frequency estimates with 90% confidence intervals (in lm:hcs)1
Ourason Susage ssevernon yiert (e}
1 2 5 10 235 5_2 100 200 500 1000
Smh 0.296 0.346 0.431 0.506 0.616 0.705 0.799 0.898 1.04 115
{0.233-0.381) (0.272.0.445) (0.229.0 858 (0.204.0 854) (0.483.0.819) (0.524.0.042) (0.674.1.08) (0.820.1.24) (0.853.1.45) (0.740-1.81)
10umin 0.433 0.506 0.631 0.741 0.902 1.03 147 1.32 1.52 1.68
{0.342-0.557) (0.396-0.851) (0.465.0.814) (0.579-0.0958) (0.688.1.20) (0.787.1.28) (0.840-1.5¢) (0.908-1.81) (1.01-2.12) (1.08.2.38)
150 0.528 0.617 0.770 ‘ 0.904 1.10 1.26 143 1.60 1.85 2.05
(0417-0880) | (0.486-0704) | (0.605-0.093) {0.708-1.17) (0.837-1.48) (0.035-1.88) (1,02-1.94) (111-221) | (123-259) (1.32-2.88}
0ommin 0.755 0.881 1.10 1.29 157 1,80 205 2.3 267 2.96
(0.598-0972) (0.894-1.13) (0.883-1.42) (1.01-1.87) (120.200) (124247 (1.47-2.78) (1%9-2.18) (1.77-374) (191-4.18)
80-min 0.953 1.13 144 1.71 21 243 277 3.13 3863 403
(0.752.1.23) (0.893.1.42) (1.13.1.28) (1.24.2.22) (181.2381) (1.81.2.28) (1.99-278) (218.4.32) (241.509) (2.60.5.87)
2o 115 139 1.79 214 265 3.06 3.50 3.96 4.59 510
(0.920-1.48) (1.11-179) (142-227) | (1.60-272) (204-2.48) (230-4.04) (255-4.88) (277-5.38) (3.10-8.38) (334-7.09)
he 1.26 1.53 1.99 239 298 346 3.95 448 521 579
(1.01-1.59) (123-192) (1.59-2.51) (1.91-2.02) (231-288) (202-452) (290-5.29) (316-808) (3.54-7.18) (3.83-8.00)
P 1.51 1.80 2.30 2.76 343 3.98 457 5.20 6.08 6.79
(1.23-1.87) (1.48.2.22) (1.87.2.88) (2.22-2.42) (27044 (3.05.5.18) (3.40-8.01) (372.89%) (420-827) (4.28-0.27)
12 1.84 210 258 3.02 3.71 4.30 4.94 564 6.65 748
(1.52.2.25) (1.73.2.58) (2.92.3.15) (247.271) (293473 (3.37.5.51) (374-8.43) (4.11.7.47) (4.67-8.85) (5.10-10.1)
240 217 244 295 342 4.15 4.78 546 6.21 7.30 818
(182-2082) (204-294) (2 45-3.55) (283-4.13) (338-521) (3.79-8.03) (4.20-7.01) (480-3.11) (5.20-9.70) (587-10.0)
268y 248 284 348 4.05 489 560 6.35 7.45 8.27 9.18
(210-293) (240-2.38) (203-4.12) (340-4.32) (4.02-8.02) (4.49-2.94) (493-800) (5.38-0.17) (5.68-108) (845-121)
2cay 273 3.10 3.77 437 525 598 6.76 760 8.78 9.72
(2.33.2.20) (2065.284) (3.20-4.42) (3.69-5.15) (424.8.40) (4.84.7.25) (5.30-8.45) (5.74.0.88) (8.40-11.4) (8.00-127)
s-aay 294 332 3.99 4.60 5.50 6.25 7.06 7.92 9.14 101
(2.62-3.43) (285-287) (341488 (381-539) (4.55-8.97) (5.09-7.83) (5.57-8.78) (6.02-10.0) (8.71-11.8) (7.23-131)
7-6ay 346 387 4.58 5.22 6.18 6.98 7.83 8.75 10.0 1.1
(300-398) | (335445 (3.98-528) (4.49-8.04) (5.20-7.30) (5.74-8.41) (8.25-001) (8.73-11.0) (7.48-128) (8.02-14.2)
100y 3.92 4.38 5.12 5.81 682 7.85 8.54 948 10.8 11.9
(342.4.47) (380.497) (4.45.528) (5.03-8.88) (8.77-8.07) (8.24.9.14) (3.88-10.4) (7.38.11.8) (8.10-13.7) (5.60-158.2)
204, 5.28 583 6.76 7.56 8.70 9.61 10.5 115 12.9 139
oid (4.58-592) (5.18.8.55) (5.68.7.81) (8.63-8.53) (T.44-10.1) (8.05-11.3) (8.59-128) (0.08.14.1) (9.78-18.0) (10.3-17.5)
0.4 649 7144 8.21 910 103 13 123 13.2 146 15.5
o (5.79-7.21) (838-794) (7.30-9.15) (8.05-10.2) (8.90-11.8) (9.53-13.1) (10.1-14.5) (10.5-18.0) (11.1-17.9) (11.8-10.4)
prave 8.08 8.87 10.1 14 125 13.5 145 154 16.7 17.6
(7378.89) (TR7-87T) (9.07-11.2) (094-123) (10814 1) (11.5-154) (120-189) (12.3-18.4) (129-20.3) (13.3-21.8)
80cay 9.48 104 13 129 144 154 164 17.3 18.5 19.2
(8.58-10.4) (9.28-11.4) (10.7-13.0) (11.8.14.2) (12.5-18.1) (13.2.17.5) (128-10.0) (12.8-208) (14.3.223) (14.7.237)
! Preciotation requancy (PF) estmates in ths bie are Dased on frequency aralyss of parial curation seres (PDS)
Numbers n parenthess 3ce PF astmates a2 lower and Lpoer Douncs of the 0% confdence interval The p Y that precio ) 1eguency estmales (for 3 piven SUraton and average
recurrence inderval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates st upper bounds re not checked agains: pecbable maximum precpiaton (PMP)
estmates and may be higher than currently vaid PMP values
Piease refer 10 NOAA Atlas 14 document for more informaton
Estimates from the table in CSV format | Precipitation frequency estimates v Ji Submit
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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.”

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES
WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION

NOAA Atlas 14, Volume 8, Version 2

PF tabular ’F graphical Supplementary information é :
PDS d precipitation frequency estimates with 90% confidence intervals (in inchos)1
1 Average recurence iInterval (years) = {
1 TR ) {10 28 30 100 200 500 1000 |
Bersin 0.296 0.346 0.431 0.506 0.616 0.705 0.799 0.898 1.04 1156
(0233-0.381) | (0272-0445) | (0339-0.55) | (0.308-00854) | (0.488-0810) | (0524-0943) | (0574-108) | (0.820-124) | (0888-1.45 | (0.740-181)
10w 0.433 0.506 0.631 0.741 0.902 1.03 147 132 152 1.68
| (0342-0.557) (0.399-0.081) (0.408-0514) {0.570-0.958) (0.888-1.20) (0.787-1.38) (0.840-1.50) (0.908-1.81) (1.01-2.12) (1.08-2.38)
180 0.528 0.617 0.770 0.904 1.10 1.26 143 160 1.85 205
(0.417-0.080) (0.488-0.794) (0.505-0.093) (0.708-1.17} (0.837-1.48) (0.935-1.68) (102-1.94) (1.11-221) (1.33-2.59) (1.32-2.88)
300000 0.755 0.881 1.10 1.29 1.57 1.80 2.05 231 267 296
| (0%08-0972) (0.994.1.13) (0.283-1.42) (1.01-1.87) (120-200) (134241 (1.47-2.78) (1.56-2.18) (1.77:2.74) (1.91-4.18)
#0-mn 0.953 1143 144 1.71 21 243 2.7 343 363 403
(0,782-123) (0.203.1.48) (1.13.1.88) (9,24.222) (1.81.2381) (1.81.3.28) (199-3.78) (2.18.4.32) (241.509) (2.80-8.67)
2-hr 145 1.39 1.79 214 2565 3.06 3.50 3.96 4.59 510
{0.020.3.48) (111178 (1.42.227) (1.89-2.72) (204.2.42) (2.20.404) (2.55.4.08) (2.77.6.28) (3.10.8.28) (324.7.09)
he 1.26 1.53 1.99 239 298 346 3.95 448 521 579
(1.01.1.59) (123.192) (1.55.2.51) (1.91.202) (2.31.3.88) (2.82.4.52) (2.00-8.28) (3.18.8.08) (3.54.7.18) (3.83.8.00)
e 1.51 180 2.30 278 343 3.98 457 5.20 6.08 6.79
(1.23-1.87) (1.48.223) (1.87-2.88) (222-3.43) (270-4.41) (3.08.5.15) (3.40-8.01) (3.73.8.95) (4.20-827) (4.58-6.27)
12.me 1.84 210 2.58 3.02 371 4,30 4.94 564 8.65 7.48
(1.52.2.25) (1.73-2.58) (2.12.3.15) (247-2.71) (2.08-4.73) (337-5.51) (3.74-8.43) (4.11.7.47) (4.67-8.05) (5.10-10.1)
Py 217 244 2.95 3.42 415 4.78 5.46 6.21 7.30 8.18
(1.82-2.62) (204-294) (2.45-2.55) ~ (283-4.13) (338-521) (3.79-8.03) (4.20-7.01) (4.80-3.11) (5.20-9.70) (5.67-10.0)
248 284 348 4.05 489 5.60 6.35 745 8.27 918
J(210-293) | (240-336) | (203-412) | (340-482) | (402002) | (640-804) | (403-800) | (535047 | (5.03-108) 845-121)
273 3.10 377 4.37 5.25 5.98 6.76 7.60 8.78 9.72
(2.33-3.20) {2985-3084) (3.20-4.43) (3 69-5.15) (4.34-8.40) (4.84-7.35) (5 30-8.435) (5.74-0.88) (3,40-11.4) (890-127)
294 332 3.99 460 5.50 6.25 7.06 7.92 9.14 101
(2.52-3.43) (285-387) (3.41-488) (301-530) (4.58-007) (5.09-7.83) (5.57-8.78) (8.02-10.0) (8.71-11.3) (T23-131)
7 346 387 4.58 522 6.18 6.98 7.83 8.75 10.0 1.4
oy (3.00-288) (338448 (3.08.528) (440004 {5.20-7.39) (574241 (8.25-001) (8.72-110) (7.43.128) (8.02-142)
10ay | 3.92 4.36 512 5.81 6.82 165 8.54 9.48 10.8 11.9
(342447 (380.4907) (4.45.529) (5.03-8.68) (5.77-807) (5.24.9.14) (8.85-.10.4) (7.35.11.8) (8.1013.7) (5.68-152)
20-ay | 528 583 6.76 7.56 8.70 9.61 10.5 1.5 12.9 13.9
| (4.85.593) (5.18.8.58) (5.68.7.81) (6.63.8.52) (7T 44.10.1) (8.05-11.3) (8.50-128) (008.14.1) (9.78-18.0) (10.3-17.9)
20cay 6.49 7.44 8.21 9.10 103 1.3 123 13.2 146 15.5
(5.79-7 21) (8.28.7 94) (7.20.0.18) (8.05-10.2) (8.60-11.8) 9.83.13.1) (10.1-14.5) (10.5-18.0) (11,5179} (11.8:10.4)
a5ay 8.08 8.87 10.1 1.1 125 135 145 154 16.7 17.6
(7.27.8.50) (707-6.77) (9.07.11.2) (0.94.123) (10.8.14.1) (11.5.15.4) (120-16.9) (12.2.18.4) (12.0-20.3) (12.3.21.8)
P 9.48 104 13 129 144 154 16.4 17.3 18.5 19.2
” | (8.58-10. 9) (@.39-11.4) (10.7-13.0) (11.8-14.2) (12.5-18.1) (13.2-17.5) (12.8-10.0) (13.6-20.5) (14.3.223) (14.7-237)
! Precipaatica faquency (PF) astmates n NS Bia 370 DI5ed 00 Fegueny 3nalyss of parmal SLraton sates (FOS)
Numbers n parenthesis are PF estmates at lower and upger bounds of the 20% confdence interval. The probabiity that precipation frequency estmates (for a given duraton and average
RCUTence nterval) wil e greater than the UPper BOUNG (OF IeS Than the Iower bound) is 5% EsUmates 3t UPer DOUNGS 378 NCL ZNECKES 3P3NSL PrCDAIE MAXMLM praspaaton (PMP)
estmates and may be higher than currently valiid PMP values
Piease refer to NOAA Atlas 14 document for more information
—
Estimates from the table in CSV format | Precipitation frequency estimates vJ! Submit
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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 cllcklng on the “START WSS” button at the top of the page.

M Avout Soils © Help | Contact Us |
You are here: Web Soil Survey Home

| Want To...
o Start Web Soil

The simple yet powerful way
|Enter Keyword[Se)l t5 qccess and use soil data. | )
|AllNRCS Sites v/ ° Know Web Soil
Survey
Requirements
- Soils Home Welcome to Web Soil Survey (WSS) SRNOW Web Saob
Survey operation
. National ' Web Soil Survey (WSS) provides hoare
Cooperative Soil soil data and information .
lSurvey (NCSS) | produced by the National o Find what areas of
Cooperative Soil Survey. It is the U.S. have soil
- Archived Soil { operated by the USDA Natural data
[Surveys B Resources Conservation Service > Find information
. Status Maps (NRCS) and provides access to the largest natural by topic
resource information system in the world. NRCS > Know how to
- Official Soil Series | has soil maps and data available online for more hyperlink from
[Pescriptions (OSD) | than 95 percent of the nation’s counties and other documents
anticipates having 100 percent in the near future. to Web Soil Survey
- Series Extent The site is updated and maintained online as the
[Explorer single authoritative source of soil survey - :;‘t‘:"”s:": ctssr:RGo
information. o~
s Gaospatial Data > Use Web Soil
[eoteway Soil surveys can be used for general farm, local, Survey on a mobile
- eFOTG and wider area planning. Onsite investigation is device
> National Soil needed in some cases, such as soil quality
Characterization assessments ancl‘l_ ce;tam cl:onsewatngntaflwdd
engineering applications. For more detaile
I_):;l Health information, contact your local USDA Service AnnouncementvEvents
§ Center at the following link: USDA Service > Web Soil Survey
- Soil Geography Center or your NRCS State Soil Scientist at the 3.4.0 has been
N fallawina link: NRCS State Qail Srientict released! View
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https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

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.

v 5 SO SBrvey ™'

wip AAA

2 L[  Download Solis Oats ) )

Q
| - L

m HR YD OI || | QA | 5| 8] View Stk Comepn v | L

Address

State and County

S0l Survey Area

L or Current Location

. Fange)

20 of Land Managemant

Department of Defense

Forest Service

Nasional Park Service

dlecleleleleele

Hydeclogc Lt

ol SO S~

S0l Swrvey Status  Glowsary = Proferences | Link  Logeut | telp AAA

( 1Y 1 [  Dowriosd Sois Dats ) [ Y

@

AAIFT 9 "1 ¢ _| @ Z) 5 S G View Bt Cocngon U3 Q. L— EEe

Lmport AO!

[Cepen

Quick Navigation
Address

State and County

Sof Survey Ares

Latitude and Longitude or Current Location

PLSS (Secticn, Towmiip, Range)

Buredv of Land Management
Departmant of Defense
Forest Service

National Park Service

HMydrologk Unit

i—‘ﬁﬁ&@ﬁ-@ﬁg@li
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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.

o s £ SO BB ey ™
A A A

) Downicad Sois Data ) [~ Shepping Cant

SCTITEITR e (e

Arca of Interest Intoractive Map

 FEECECEZEEL

View Extent | Conspuous U S

D

Moo Lt Syve
05 UNESYmBOR & Une S0 Survey Acee Map U Spmbo

te Nators Map Und Semibon

Lres (oren 3314
Soil Data Availabie from Web Sod Survey P
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Once you have identified the drainage area within the AQOI, 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.

Arcivived Soll Swrveys | Soll Swrvey SMates | Glessary  Preforences | Lok Logewt | Melp

(" Area of Ioterest (A0T) A'L'“o “Soil Data Explocer ) [ Oowniead Sois Data ) “'s"..?ﬁm" ng Cart (Fres) |

RAUDNG2I& @2 8l s
@'
Kent County, Michigan (MIOS1)

Kent County, Michigan (MI0S1) @
Map Unit Acres in Percent of
Symbeol Wap, Unik Hame A01 ACH

7 Cohoctah loam 0.0 0.0%

98 Rirmer loamy fine sand, 0 04 0.1%

to 4 percent slopes

12C Tustin loamy fine sand, 6 54 1.6%

to 12 percemt slopes

17C Chelsea loamy fine sand, 6 2.6 0.8%

to 12 percent slopes

188 Glynwood loam, 2to 6 15.4 4.6%

percent slopes

18C Glynwood loam, 6 to 12 32.6 9.8%

percent slopes

20 Houghton muck, 0 to 1 17.8 54%

percent slopes

26 Adrian muck, 0 to 1 0.2 0.1%

percent slopes

278 Wasepl loamy sand, 0 to 4 4.4 1.3%

percent slopes
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To determine the solil 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 soill.
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-ohoctah loam 0.0 0.0%

oB Rimer loanyy fine sand, 0 04 0.1%
1o 4 percent slopes

12C Tustin loamy fine sand, 6 5.4 1.6%
to 12 percent slopes

17C Chetsea loamy fine sand, 6 26 0.8%
to 12 percent slopes
Glynwood loam, 2to 6 154 4.6%
percent sfopas

18C j loam, 6to 12 32.6 9.8%

Jopes

20 Moughton muck, O to 1 178 S5.4%
percent slopes

26 Adrian muck, O to § 0.2 0.1%
percent slopes

278 Wasept loamy <and, 0 to 4 44 1.3%
percent slopes
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EEo

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

will

list the soil type.

Description of Cohoctah

Setting

Landform: Flood plains

Landform position (three-dimensional): Talf
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Loamy alluvium

Typical profile

H1 - 0 to 10 inches: loam
H2 - 10 to 31 inches: sandy loam
H3 - 31 to 60 inches: fine sandy loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained

Runoff class: Very low

Capacity of the most limiting layer to transmit water (Ksat): High

{1.98 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Frequent, None
Freguency of ponding: None
Available water capacity: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (ponirrigated): 5w
Hydrologic Soil Group: AJD &
Ecological site: FOS8XA004MI - Wet Floodplains
Hydric soil rating: Yes

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.

Michigan.gov/EGLE

Page 11 of 16

EQP9349i (Rev. 2/2025)



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 Post Development
Pre-Development Land Uses and Soil Types Post Development Land Use and Soil Types
Land Use Acres Soil Type Land Use Acres Soil Type
Woods (Good Condition) 12 A Open Space/Grass 4 A
Woods (Good Condition) 5 B 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.

Calculations for Storm Water Runoff Volume Control Instructions
Project Name: Example 1. At the top of the spreadsheet, enter a ste name and the drainage area in acres. Total
ey p= drainage area refersto the area of sarth disturbance fora given project.
Total Drainage Area: =“ L =
2. Enter the design rainfall vent in inches in the space provided. For the Channel Protection
Design Channel Protection Raintall Event: Rainfall Event, follow the guidance on the Rainfal tab or in Section 2.0 of the “MS4 Calculator|
(se= Raintall Tab or Section 2.0 for aid in using ATLAS 14 for determining local or site specific Manual" for determining local rainfall amounts (often the 2-yr 24-hr storm), or use approved
— equivalent rainfall included in the 11S4 permit. It is important to note that this is the total
Pre-Development Conditions amourt of ranfall and not the runoff for the site.
a
Condition s |@ ";";‘*' Runoff Volume®
i
Land Cover Type Sail Type ) Arca Area | CH (from ] ) . .
=Condition should be (i) (ac) TR-55) Ox1/12%4 3. Inthe pre-development table, enter the area of each applicable land cover and soil
considered Good to i combination and the amourt of impenvious area for the pre-development condition in acres.
Fair The total area must add up to the total drainage area recorded at the top of the spreadshest
Woods A Good 52720 | 1200 20 11,02.7 Note, here the runoff wlume for each land use cover and soil type must be calculated
T separately and then summed for the entire ste. A composite Curve Number (CN) cannot be
Woods 8 Good 207800 1 5.00 = 1.067.2 used. Consult with 154 technical staff or vist the "Common Curve Numbers Tab” ifa land
0.0 cover at the site is not represented to determine an appropriate CN. For guidance on
0.0 identifying soll types, please sae the "Soils” tabs of the spreadshest or Sections 3.0 ofthe
00 1S4 Storm Water Calculator Manuar”.
0.0
0.0 4. In the post-development table enter the proposed cover type and soi type. The total area
00 at the bottom of the table must match the total drainage area recorded at the top of the
spreadshest. Simiarly, the total area for each soil group should be equal to or less
0.0 (depending on the amount of impervious surface added) to the valuss reported in the pre-
0.0 development table, unless new soils are being brought tothe ste. Coverand soil type can
= 00 be copied from the pre-development table and pasted to the post-developmant table it
otrer 00 applicable. A CN for 2ach new cover type must be selscted but composite CHs cannot be
= used. Consult with 1S4 technical staff or vist the "Common Curve Numbers Tab” ifa land
Other. 0.0 cover at the ste is not represented to determine an appropriate CN
Other. 0.0
TOTAL: WA N/A 740520 | 17.00 NiA 12089.92
Post-Development Conditions 5. The spreadsheet automatically calculates the Runoff Vblume Increase in cubic feet shown
1 inthe light green cell near the bottom of the table. This s the volume of storm water runoff
Condition Q Runoft N that must be cotrolled.
. Area Area ) s i) Runoff Volume’
Land Cover Type Sail Type C ondition shouid be ) {ac) N 1o -0’ 6. For addtional guidance on how lo use thi plea the
o good orliA = o Esample Scenario”, the Redevelopment Example Scenario” tab o Sections 4.0 and 5.0 of
3SSUr (r+08s) ft)) this manual for a completed examples of how to use this spreadsheet,
Woods. A 30 233 |0.253045868 36742
Woods. B 55 82 |0.068800995 5403
Impervious Area NA 8 0.2 | 2131608158 17374
0.0 [} 0.0
0.0 [ 0.0
0.0 [} 0.0
|Other 00 0 0.0 Mote: Ifthe goal for the site is to treat the Water Qualty Velume generated by 1 inch of
Other, 0.0 o 0.0 runoffover the entir st the cell below performs that calculation based on the value provided|
- 00 o 00 for the “Total Drainage Area” at the top of this shest
Other. 0.0 [ 0.0
TOTAL: WA NiA WA WA 81,6919
Runoff Volume Increase
i 69,602 Water Quality Runoff Volume (ft' 61,710
Runoff Volume Increase = (Post-Dev. Runoff Volume) MINUS (Pre-Dev. Runoff Volume) I you need this information in an alternate format, contact EGLE-Accessibilty@M ichigan.gov o call 800-662-9278.
EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, martal status, dsabilty, poitical beliefs, height,
weight, genatic information, or sexual orientation in the administration of any of s programs or adtivities, and prohibits intimidation and
1. Runoff (inl = Q= (P - la)2 | (P- lak$ Where: P = 2-Year, 24-Hour Rainfall (in) retaliation, as required by appiicable laws and regulations. Questions or concerns should be directed to the Nondiscrimination C ompliance
la=0.25 therefore; S= 1000/CN-10 Coordinator at EGLE-NondiscriminationCC @M ichigan.qov or 517-249-0906.
Runoff (i) = Q = (P - 0.257 / (P+ 0.55) CN= Cure Number This form and its corterts are subject to the Freedom of Information Act and may be released to the public.
Q= Runoff in}
2. Runoff Volume ft') = 0 x 112 x Area Area = Area of specific land cover (1) Version 1, June 2023|
= Runoff Volume must be calculated separately for pervious and impervious arsas (without using a weighted CN) |michigan comvEGLE EQP99 (Rev. 02/2024)

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 Post Development

Pre-Development Land Uses and Soil Types Post Development Land Use and Soil Types
Land Use Acres Soil Type Land Use Acres Soil Type
Lawn 3 B Lawn 1.1 B
Inpervious 15 NA 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:

Example

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

4.5 acres

236 in

-
EJ

| ]
LE

Instructions

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.

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-

Pre-Development Conditions

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

la=0.2S therefore;

Runoff (in) = Q = (P - 0.25)*/ (P+ 0.85)

2. Runoff Volume (ft*) = Q x 1/12 x Area
 Runoff Volume must be calculated separately for pervious and impervious areas (without using a weighted CN)

S= 1000/ CN - 10

CN= Curve Number
Q= Runoff (in)

Area = Area of specific land cover (ft?)

N site.
Condition s |Q R(f'")“" Runoff Volume?
A in
Land Cover Type Soil Type ) rea Area | CN (from [G3)
“Condition should be (G5 (ac) | TRSS) [ - 029)° e A 3. In the pre-development table, enter the area of each applicable land cover and
considered Good to — Qx1/12x soil combination and the amount of impervious area for the pre-development
Fair CN (P +085) condition in acres. The total area must add up to the total drainage area recorded
Grass B Good 130680 3.00 61 6.4 0.156424478 1,703.5 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
Impenious Area NA NA 65340 150 % 0.2 12131608158 11,6066 site. A composite Curve Number (CN) cannot be used. Consult with MS4
0.0 0 0.0 technical staff o visit the "Common Curve Numbers Tab" if a land cover at the site
0.0 o 0.0 is not represented to determine an appropriate CN. For guidance on identifying
00 o 00 soil types, please see the "Soils” tabs of the spreadsheet or Sections 3.0 of the
“MS4 Storm Water Calculator Manual”.
0.0 [ 0.0
0.0 o 00 4. In the post-development table enter the proposed cover type and soil type. The
00 o 00 total area at the bottom of the table must match the total drainage area recorded
- g at the top of the spreadsheet. Similarly, the total area for each soil group should
0.0 0 0.0 be equal to or less (depending on the amount of impervious surface added) to the
0.0 0 0.0 Values reported in the pre-development table, unless new soils are being brought
Giher 0.0 o 00 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
Other: 0.0 0 0.0 must be selected but composite CNs cannot be used. Consult with MS4 technical
other: 0.0 [} 0.0 staff or visit the "Common Curve Numbers Tab" if a land cover at the site is not
Other: 0.0 o 0.0 represented to determine an appropriate CN.
TOTAL: NIA N/A 196020 | 4.50 NIA N/A N/A 13310.07
Post-Development Conditions 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
Condition Q Runoff 5 storm water runoff that must be controlled.
Area Area s (in) Runoff Volume'
Land Cover Type Soil Type Condition should be () (ac) CN* 1000 ®-025)° 6. For additional guidance on how to use this spreadsheet please see the “New
assumed good or NA —-1 Development Example Scenario’, the "Redevelopment Example Scenario” tab or
cN (P +085) () Sections 4.0 and 5.0 of this manual for a completed examples of how to use this
Grass B Good 47916 1.10 61 6.4 0156424478 624.6 spreadsheet.
Impervious Area NA 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
Other: 0 0.0 o 0.0 Note: If the goal for the site is to treat the Water Quality Volume generated by 1
Other: 0 0.0 o 0.0 inch of runoff over the entire site the cell below performs that calculation based on
o o 00 o 00 the value provided for the "Total Drainage Area” at the top of this sheet.
other: [ 0.0 [ 0.0
TOTAL: NIA 196020 4.50 NIA N/A N/A 26,932.9
Runoff Volume Increase
(: 13,623 Water Quality Runoff Volume (ft®): 16,335
Runoff Volume Increase = (Post-Dev. Runoff Volume) MINUS (Pre-Dev. Runoff Volume) If you need this information in an alternate format, contact EGLE: gov or call 2-9278.
EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, marital status, disabilty, political
beliefs, height, weight, genetic information, or sexual orientation in the administration of any of its programs or activities, and
1. Runoff (i) = Q = (P - la)2/ (P- la)+S Where: P = 2-Year, 24-Hour Rainfall (in) 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

Michigan.com/EGLE EQP9349 (Rev. 02/2024)

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.
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