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1. Welcome 
2. Review City’s Design Aid Tools – Example Project 
3. Revisit City’s BMP Maintenance Agreement Procedure 
4. Discuss Scheduling August (Final) Meeting 
5. Questions? 
6. Adjourn 
 

Today’s Agenda 



Design Aid Tools: 
Example Residential Project 
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DA1 

DA2 

#1 Standard 
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Planned Site Design: 
 
Total Size = 83.41 acres 
Number of Lots = 96 
Total Impervious Cover = 20.75 acres 
 Rooftops/Driveways/Decks = 10.33 acres 
 Streets (1.10 linear miles – 34’ width) = 9.00 acres 
 Amenity Area (Clubhouse, Pool, Tennis Court, Parking) = 1.42 acres 
Percent Impervious Cover = 25% 
Natural Conservation Area = 1.16 acres 
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Drainage Area 1 (DA1) = 80.60 acres 
 Impervious Area = 20.52 acres 
 Percent Impervious Cover = 25.5% 
 Natural Conservation Area = 1.16 acres 
 Structural Control: Stormwater Pond 
 
Drainage Area 2 (DA2) = 2.81 acres 
 Impervious Area = 0.23 acres 
 Percent Impervious Cover = 8.2% 
 Natural Conservation Area = 0 
 Structural Control: None 
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CoC’s Volume Calculation Tool: 

Page 2 Page 1 
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DA1 

DA2 

#1 Standard 
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   #1 Standard 
      ‘DA1’ 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 

1.44 
 

- - - - - 

Not enough infiltration from 
cons. area to change site’s CN 

Input Pre-Development  parameters 

Input Post-Development  parameters 

Input DA1’s Natural Conservation Area 

Summary of Pre Dev vs. Post Dev with BSD: 
•Peak Flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD Practices: 
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   #1 Standard 
      ‘DA2’ 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 

- 
 

- - - - - 

No infiltration BSD practices 
were preserved on DA2, hence 
same CN  

Input Pre-Development  parameters 

Input Post-Development  parameters 

DA2 did not conserve any natural features 

Summary of Pre Dev vs. Post Dev with BSD: 
•Peak Flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD Practices: 
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DA2 DA1 

#2 Better Site  
Design 
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Propose Stormwater Management: The subdivision will utilize the natural 
drainage patterns of the site as much as possible to carry runoff through the 
subdivision. A stormwater wet pond (located within the amenity area) is the 
proposed stormwater management facility for both quality and quantity 
control. 
 
Total Size = 83.41 acres 
Number of Lots = 102 (+6) 
Total Impervious Cover = 16.81 acres 
 Rooftops/Driveways/Decks = 9.11 acres 
 Streets (1.10 linear miles – 34’ width) = 6.28 acres 
 Amenity Area (Clubhouse, Pool, Tennis Court, Parking) = 1.42 acres 
Percent Impervious Cover = 20% (-5%) 
Natural Conservation Area = 14.21 acres 
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Drainage Area 1 (DA1) = 80.84 acres 
 Impervious Area = 16.71 acres (- 3.81 acres) 
 Percent Impervious Cover = 20.7% (- 4.8%) 
 Natural Conservation Area = 14.14 acres (+ 12.98 acres) 
 Structural Control: Stormwater Pond  
 
Drainage Area 2 (DA2) = 2.57 acres 
 Impervious Area = 0.10 acres (- 0.13 acres) 
 Percent Impervious Cover = 3.9% (- 4.3%) 
 Natural Conservation Area = 0.07 (+ 0.07) 
 Structural Control: None 
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DA2 DA1 

#2 Better Site  
Design 
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   #2 BSD 
      ‘DA1’ 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 

17.49 
 

4.30 7.05 5.41 5.01 4.35 

Enough infiltration from cons. 
areas to lower site’s CN 

Input Pre-Development  parameters 

Input Post-Development  parameters 

Input DA1’s Natural Conservation Area 

Summary of Pre Dev vs. Post Dev with BSD: 
•Peak Flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD Practices: 
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   #2 BSD 
      ‘DA2’ 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 

2.73 
 

- - - - - 

Not enough infiltration from 
cons. area to change site’s CN 

Input Pre-Development  parameters 

Input Post-Development  parameters 

Input DA2’s Natural Conservation Area 

Summary of Pre Dev vs. Post Dev with BSD: 
•Peak Flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD Practices: 
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DA1 

DA4 

DA3 

DA2 DA5 

#2 Better Site  
Design & Controls 
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DA1 

DA4 

DA3 

DA2 DA5 
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DA1 

DA4 

DA3 

DA2 

Enhanced 
Dry Swale 

Bioretention 
Area 

Stormwater 
Wet Pond 

Bioretention Area 

DA5 
Enhanced 
Dry Swale 
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Same as last time… 

Site Info: 
 
Total Size = 83.41 acres 
Number of Lots = 102 (+6) 
Total Impervious Cover = 16.81 acres 
 Rooftops/Driveways/Decks = 9.11 acres 
 Streets (1.10 linear miles – 34’ width) = 6.28 acres 
 Amenity Area (Clubhouse, Pool, Tennis Court, Parking) = 1.42 acres 
Percent Impervious Cover = 20% (-5%) 
Natural Conservation Area = 14.21 acres 
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Drainage Area 1 (DA1) = 10.07 acres 
 Impervious Area = 2.66 acres 
 Percent Impervious Cover = 26.4% 
 Natural Conservation Area = 0.33 acres 
 Structural Control: Bioretention Area 
 
Drainage Area 2 (DA2) = 38.22 acres 
 Impervious Area = 7.98 acres 
 Percent Impervious Cover = 20.9%  
 Natural Conservation Area = 5.28 acres 
 Structural Control: Enhanced Dry Swale 
 
Drainage Area 3 (DA3) = 14.47 acres 
 Impervious Area = 2.21 acres 
 Percent Impervious Cover = 15.2%  
 Natural Conservation Area = 3.88 acres 
 Structural Control: Bioretention Area 
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Drainage Area 4 (DA4) = 18.08 acres 
 Impervious Area = 3.86 acres 
 Percent Impervious Cover = 21.3% 
 Natural Conservation Area = 4.65 acres 
 Structural Control: Stormwater Pond 
 
Drainage Area 5 (DA5) = 2.57 acres  [previously DA2] 
 Impervious Area = 0.10 acres 
 Percent Impervious Cover = 3.9% 
 Natural Conservation Area = 0.07 
 Structural Control: Enhanced Dry Swale 
 
 

*Bioretention Areas were sized to treat each DA’s (DA1 and DA3) WQv 
 (procedure on following slide) 
 
*Enhanced Dry Swale sized for 1660 linear feet in DA2 
 and for 1200 linear feet in DA5 (procedure on following slide)  
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DA1 

DA4 

DA3 

DA2 DA5 

#2 Better Site  
Design & Controls 
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CoC’s 
Bioretention 
Area Sizing Tool 
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Sizing DA1’s Bioretention Cell 
Input DA1’s area and impervious area 
(Note: DA is flagged red b/c area draining to 
bioretention is greater than 5 acres) 

Note: This calculator can only 
compute ONE unknown per 
computation (for either Af, WQv, or df) 

Bioretention is being sized to detain all 
WQv, Input volume here to solve for A 

DA1 Bioretention 
Cell Area:  
        = 11,880 sq.ft 
        = 0.27 acres 
 
Cell Volume: 
        = 12,622 cu.ft 
 
**Volume stored in the 
Bioretention Area can be 
subtracted from site’s 
total WQv. Use CoC’s 
Vol. Calc. Spreadsheet 
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Sizing DA3’s Bioretention Cell 
Input DA3’s area and impervious area 
(Note: DA is flagged red b/c area draining to 
bioretention is greater than 5 acres) 

Bioretention is being sized to detain all 
WQv, Input volume here to solve for A 

DA3 Bioretention 
Cell Area:  
        = 11,120 sq.ft 
        = 0.26 acres 
 
Cell Volume: 
        = 11,816 cu.ft 
 
**Volume stored in the 
Bioretention Area can be 
subtracted from site’s 
total WQv. Use CoC’s 
Vol. Calc. Spreadsheet 

Note: This calculator can only 
compute ONE unknown per 
computation (for either Af, WQv, or df) 
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DA1 

DA4 

DA3 

DA2 DA5 

#2 Better Site  
Design & Controls 
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CoC’s Enhanced Dry Swale  
Sizing Tool 

Page 1 Page 2 
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Sizing DA2’s Enhanced Dry Swale 
Input DA2’s area and impervious area 
(Note: DA is flagged red b/c area draining to 
swale is greater than 5 acres) 

Dry Enhanced Swale was sized for a 
proposed channel length of 1660’ in DA2. 

DA2’s WQv 
       = 39,609 cu.ft 
 
Swale Storage Vol. 
        = 11,205 cu.ft 
 
**Volume stored in the Dry 
Swale can be subtracted 
from site’s total WQv. Use 
CoC’s Vol. Calc. 
Spreadsheet 

Design Tool calculates swale’s 
number of check dams needed 

Therefore, swale storage does not hold the required WQv. 
If desired and applicable, can resize swale to hold all WQv 
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DA1 

DA4 

DA3 

DA2 DA5 

#2 Better Site  
Design & Controls 
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   #2 BSD & BMPs 
     ‘DA1 thru DA4’ 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 

17.49 
 

4.30 7.05 5.41 5.01 4.35 

Enough infiltration from cons. 
areas to lower site’s CN 

Input Pre-Development  parameters 

Input Post-Development  parameters 

Input Natural Conservation Areas for 
DA1 thru DA4 

Summary of Pre Dev vs. Post Dev with BSD: 
•Peak Flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD Practices: 
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   #2 BSD & BMPs 
     ‘DA1 thru DA4’ 

Enough infiltration from bioretention 
cell to lower site’s CN from 82 to 80 

Input DA1 and DA3’s Bioretenion Cells’ 
Storage Volumes (from CoC’s Sizing Tools) 

Summary of Pre Dev vs.  
Post Dev with BSD vs. 
Post Dev with BSD & BMPs: 

•Peak Flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD & BMPs: 

Input DA2’s Dry Enhanced Swale Storage 
Volume (from CoC’s Sizing Tools) 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 
& BMPs 

 
60.37 

 

 
8.5 

 
13.8 

 
10.8 

 
10.0 

 
8.7 
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Sizing DA5’s Enhanced Dry Swale 
Input DA5’s area and impervious area 

Dry Enhanced Swale was sized for a 
proposed channel length of 1200’ in DA5. 

DA5’s WQv 
       = 952 cu.ft 
 
Swale Storage Vol. 
        = 3,150 cu.ft 
 
**Volume stored in the Dry 
Swale can be subtracted 
from site’s total WQv. Use 
CoC’s Vol. Calc. 
Spreadsheet 

Swale storage volume is designed to 
address all of the WQv and more. 
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DA1 

DA4 

DA3 

DA2 DA5 

#2 Better Site  
Design & Controls 
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   #2 BSD & BMPs 
         ‘DA5’ 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 

2.73 
 

- - - - - 

Not enough infiltration from 
cons. areas to lower site’s CN 

Input Pre-Development  parameters 

Input Post-Development  parameters 

Input Natural Conservation Area for DA5 

Summary of Pre Dev vs. Post Dev with BSD: 
•Peak flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD Practices: 
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   #2 BSD & BMPs 
          ‘DA5’ 

Enough infiltration from bioretention 
cell to lower site’s CN from 79 to 76 

Summary of Pre Dev vs.  
Post Dev with BSD vs. 
Post Dev with BSD & BMPs: 

•Peak flows  
•Storage Volumes 

% Volume Reduction Utilizing BSD & BMPs: 

Input DA5’s Dry Enhanced Swale Storage 
Volume (from CoC’s Sizing Tools) 

WQv CPv 2yr 10yr 25yr 100yr 

% Red. 
w. BSD 
& BMPs 

 
100 

 

 
13.26 

 
32.1 

 
22.8 

 
21.4 

 
18.9 
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DA1 

DA4 

DA3 

DA2 DA5 

#2 Better Site  
Design & Controls 
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BMP Maintenance Agreements 

Can we please have your input??? 
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Final Meeting 

Currently scheduled for August 21, 2013 
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Questions? 
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