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Exercise 1: Simple Bioretention—New Project on Site without Restrictions 

Assignment:   

 Does the site conform to the performance goal? 

 What percentage of TP is removed from WEST, EAST, and Total? 

 If the site doesn’t conform to the performance goal, make some design changes and use the 

calculator until your design conforms to the performance goal.  What did you do? 

 

 

 

 

Zip Code:  55001 
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Drainage Area

Land Cover (acres) - assume all 'B' Soils

TotalTurf Forest/Open Space Impervious

WEST 5.95 0.00 2.53 8.48

EAST 5.35 0.00 2.60 7.95

Total: 11.3 0.00 5.13 16.43

Drainage Area BMP Description

BMP Information
Overflow 

Surface area 
(ft2)

Bottom Surface 
Area              
(ft2)

Overflow 
Depth    

(ft)

WEST Bioretention basin 14,000 11,000 1.2

EAST Bioretention basin 7,500 5,000 1.2
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Exercise 1:  Step-by-Step Calculator Inputs 
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Exercise 1:  Answers 

Does the site conform to the performance goal? 

Answer:  No the site does not conform to the performance goal. The site reduced 86% of the 

performance goal requirement volume.  It needed to reduce 100% to meet the performance goal. 
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What percentage of TP is removed from WEST, EAST and Total? 

Answer: West = 92%, East = 82% and Total = 87%. 
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If the site doesn’t conform to the performance goal, make some design in the calculator to bring it 

into conformance.  What did you do? 

Need to increase the size of the East Bioretention Basin to meet performance goal. 
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Exercise 2: Bioretention Basins with Underdrains 

Assignment:   

What is the annual TP reduction at WEST and EAST? 

 

 

Drainage Area 

Land Cover (acres) - assume all ‘D' Soils 

Total Turf Forest/Open Space Impervious 

WEST 5.95 0.00 2.53 8.48 

EAST 5.35 0.00 2.60 7.95 

Total: 11.3 0.00 5.13 16.43 
  

Zip Code:  55001 



2 
Exercise 2 

Drainage 
Area 

BMP Description 

BMP Information 

Surface 
Area at 

Overflow 
(ft2) 

Surface 
Area at 
Media 
Surface 

(ft2) 

Surface 
Area at 

Underdrain 
(ft2) 

Bottom 
Surface 

Area 
(ft2) 

Total 
Media 
Depth 

(ft) 

Depth 
below 

Underdrain 
(ft) 

WEST 

Bioretention 
basin with 
elevated 

underdrain 

14,000 11,000 8,500 7,875 1.24 0.24 

EAST 

Bioretention 
basin with 

underdrain at 
bottom 

7,500 5,000 2,400 2,400 1 NA 

 

Drainage 
Area 

BMP Information 

Media field 
capacity –

wilting 
point 

(ft3/ft3) 

Media 
porosity 
(ft3/ft3) 

Planting 
media 

mix 

P content 
less than 

30 
mg/kg? 

Soil 
amendments 

used? 

Underlying 
Soil 

Required 
drawdown 

time 
(hours) 

WEST 0.11 0.3 C Yes No CL 48 

EAST 0.11 0.3 C Yes No CL 48 
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Exercise 2:  Step-by-Step Calculator Inputs 
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Exercise 2 Answer: 

What is the annual TP reduction at WEST and EAST? 39% and 39% 
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Exercise 3: Swale 
Assignment:  Use given swale, cross-section, and no check dam or bioretention base 

Determine:   The volume of runoff lost through the entire swale with  

 mowed turf 

 with native (tall) grass  

 

 

Rural Section of Highway 5 in Lake Elmo, MN (55042) 

 Drainage Area A5: 

 B soils 

 Rectangular drainage area:  450’ by 100’ 

 Road/shoulder: 27’ wide 

 Longitudinal slope is 2% 

 Side slope 4:1 
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Calculate watershed areas 

Swale Side slope watershed 
• Impervious Area = 27’ * 450’  * 1 acre/ 43560’ 

       = 0.279 acres 
• Pervious Area = 20’ * 450’ * 1 acre/ 43560’ 

   = 0.207 acres 
 
Swale main channel watershed 

• Pervious area = 53’ * 450’ * 1 acre/43560’ 
           = 0.548 acres 
 
Total Site Watershed 

• Pervious area = 0.548 + 0.207 = 0.755 acres 
• Impervious area = 0.279 acres 

 

 

 

 

27’ 20’ 8’ 20’ 25’

100’

Swale side slope

watershed

Swale main channel

watershed
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Exercise 3A:  Step-by-Step Calculator Inputs 
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Exercise 3A:  Answer 

What is the volume of runoff lost through the swale with mowed turf? 

Answer:  346 ft3 
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What is the volume of runoff lost through the swale with native grass? 

Answer:  374 ft3 
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Assignment 3B:  Add Stormwater Pond 

Givens: Assume an adjacent stormwater pond discharges into the bottom of the swale (with native 

grasses) 

 Stormwater Pond drainage area: 

• 0.45 acres of B soils in turf 

• 0.25 acres of impervious surface 

 

Assignment: Determine if the example conforms to the performance goal? 

What percent annual TSS is removed? 
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Exercise 3B:  Step-by-Step Calculator Inputs 

Make sure to go into the site information tab and add the new watershed areas to the already existing 

watershed areas. 

Total Site Watershed 
• Pervious area = 0.755+ 0.45 = 1.205 acres 
• Impervious area = 0.279 + 0.25 = 0.529 acres 
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Exercise 3B:  Answer 

Does the example conform to the performance goal?  

Answer: No 

What percent annual TSS is removed? 

 Answer: 89% 
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Exercise 3C:  Assignment/Question 

Add check dams and a bioretention base until the example conforms to the performance goal.  What 

did you do? 
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Exercise 3C:  Step-by-Step Calculator Inputs 
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Exercise 4: Individual vs. Clumping of BMPs 

Assignment: Use the givens and determine the volume retention results by calculating 

bioretention basins with individual drainage areas and as one clumped basin.   

Are the results different?  Why/why not? 

 

 

Zip code:  55042 
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Individual BMPs 
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Clumping BMPs 
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Exercise 4:  Step-by-Step Calculator Inputs  

Individual Drainage Areas 
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Clumped BMPs 
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Exercise 4:  Answer 

Determine the results by calculating bioretention basins with individual drainage areas and as one 

clumped basin.   

Are the results different?  Why/why not? 

The results are different.  Both scenarios require the same volume control treatment—2,715 cubic 

feet.  The “individual” method provides 2,419 cubic feet of retention.  The “clumped” method provides 

2,556 cubic feet.  The results from the two methods differ because in the “individual” method, Basin C 

is oversized for the Performance Goal, but Basins A, B, and D are undersized.  Because Basin C is 

upstream of the other basins, the excess volume in it cannot be used to treat the excess runoff from 

the other basins.  The “clumped” method is faster for the user to input into the calculator, but it 

doesn’t account for basins that might not receive runoff, such as Basin C (or basins at the top of hills).  
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Exercise 5: Several BMPs in Series (green roof, permeable pavers,  

bioretention basins and “other”) all in a series 

 

Assignment:   

Determine if the site meets the performance goal for new sites without restrictions?   

Are any BMPs oversized or undersized? 

 

 

 

 

 

Zip code:  55418 
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Watershed 

Soil type 

(HSG)

Turf-

disturbed

Forest-

undisturbed Impervious

Total 

(acres)

Cistern B 0 0 0.080 0.080

Infiltration Tree Box B 0.11 0 0.070 0.180

Basin 1 B 0.17 0 0.030 0.200

Green Roof (1) B 0 0 0.020 0.020

Permeable Pavers (2) B 0 0 0.080 0.080

Basin 2 B 0.09 0 0.150 0.240

Total 0.37 0 0.430 0.800

Notes:

(1)

(2)

Land Cover (acres)

For "Site Information", Green roof area is considered impervious area.  4" media depth.  Entire 

watershed is a green roof (871 sf)

For "site Information", Permeable pavers are considered impervious area.  2,614 sf of pavers 

with 870 sf of roof draining onto the pavers

Watershed BMP Description

Surface Area 

at Overflow  

(ft2)

Surface Area 

at Media 

Surface    

(ft2)

Surface 

Area at 

Underdrain 

(ft2)

Bottom 

surface 

Area 

(ft2)

Overflow 

Depth          

(ft)

Total 

Media 

Depth         

(ft)

Depth 

Below 

Underdrain  

(ft)

Cistern (1)

"Other"                            

10 ft. high, 500 ft3
50 NA NA 50 10 NA NA

Infiltration Tree Box (2)

Infiltration 

Trench/Tree Box 562 562 NA 562 0.2 1.0 NA

Basin 1 

Bioretention basin 

(w/o underdrain) 2200 NA NA 1282 1 NA NA

Green Roof (3)

Green Roof - 4 inch 

media depth NA NA NA NA NA NA NA

Permeable Pavers (4) Permeable Pavement 2614 NA NA 2614 NA NA 1.0

Basin 2 (5)

 Bioretention basin 

(with elevated 

underdrain) 1546 1150 1100 1000 1 3.0 1.3

Notes:

(1) Assume 80% of annual runoff retained and used between storm events

(2) Media porosity = 0.30.  5'x5' concrete walls connected by 7 ft x 1.5ft rills.  Compacted A soil below walls acts like B soil

(3) For "Site Information", Green roof area is considered impervious area.  4" media depth.  Entire watershed is a green roof

(4)

(5)

For "Site Information", Permeable pavers are considered impervious area.  2,614 sf of pavers with 871 sf of roof draining onto the 

pavers. Media Porosity=0.40

Media field capacity = 0.15.  Media porosity = 0.40. Planting media mix = C, P content of media is less than 30 kg/mg, and no soil 

amendments have been added
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Exercise 5:  Step-by-Step Calculator Inputs  
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Exercise 5:  Answer 

Determine if the site meets the performance goal for new sites without restrictions?   

 

Answer: Yes 
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Are any BMPs oversized or undersized? 

 

Answer: Yes.  

 

 
 

 


