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Date

Project Name

2 Research Pl., Suite 100 Project No.

 Rockville, MD 20850 By

(301) 948-2750 Checked

ESD Drainage Area Imp. D.A. % of Imp. A B C D Target PE  (in.) Provided PE Rv Target ESDv Provided ESDv Excess ESDv Reduced Type of Facility Remarks

Facility sq. ft. sq. ft. Cover Soil Soil Soil Soil Table 5.3 (in.) cu. ft. cu. ft. cu. ft. RCN

LOD 72,462 55,345 76% 0% 87% 7% 6% 2.2 2.2 0.74 9,623 9,712 89 57 See ESD Practices Below Site Compliance
2.4 2.2 in 2.0 in 1.8 in (Provided ESDv Below)

57

57

ESD Drainage Area Imp. D.A. % of Imp. A B C D Target PE  (in.) Provided PE Rv Target ESDv Provided ESDv Excess ESDv Reduced Type of Facility Remarks

Facility sq. ft. sq. ft. Cover Soil Soil Soil Soil Table 5.3 (in.) cu. ft. cu. ft. cu. ft. RCN

1 6,763 5,224 77% 0% 100% 0% 0% 2.2 2.4 0.75 924 989 65 55 Planter Box
1A 5,925 4,145 70% 0% 100% 0% 0% 2.2 2.5 0.68 738 825 87 55 Planter Box
1B 6,562 4,316 66% 0% 100% 0% 0% 2.0 2.1 0.64 702 752 50 55 Planter Box
2 14,220 11,279 79% 0% 100% 0% 0% 2.2 2.6 0.76 1,991 2,353 362 55 Planter Box
3 7,725 6,254 81% 0% 100% 0% 0% 2.2 1.9 0.78 1,103 930 0 66 Planter Box
4 16,862 13,136 78% 0% 100% 0% 0% 2.2 2.4 0.75 2,322 2,585 263 55 Planter Box
5 9,429 6,026 64% 0% 64% 0% 36% 1.9 2.6 0.63 947 1,277 330 63 Planter Box

TOTALS 67,486 sqft 50,380 sqft 9,712 cu-ft

Ultimate ESD Summary Table

4/10/2013  Revised:  12/09/2013

Washingtonian North Interior Road

1184-00-01

CX / YMT

AXQ

 Qp10 Summary

A downstream storm drain study will be prepared to show sufficient capacity or any necessary 

upgrades to safely convey the 10yr storm.  Please refer to the downstream analysis map for 

additional information.

Overall Site Target

(Individual Target PE)

Total Site Target Composite RCN for "Woods in Good Cond." =

Total Site Reduced Composite RCN for "Woods in Good Cond." =

Phase 1 Individual Facility Summary

Q:\11840001\HYD\SWM_POND_PREL\ROADWAY\Prel_ESD_Computations.xls 1/10/2014
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The new criteria for the ESD are based on the runoff curve number (RCN) hydrology 
method.  The basic goal is that ESD planning techniques and practices are to be implemented to 
replicate runoff characteristics similar to “woods in good condition.”  When soil type and 
proposed site imperviousness is known, Table 5.3 is used to determine the amount of rainfall 
required to be captured and treated in ESD practices to mimic wooded conditions.  Per Table 5.3 
the Pre-Developed Condition for “woods in good condition” based on the amount of impervious 
on the site (62.8% Impervious) and the soil type which is Hydrologic Soil Group B, the resultant 
RCN is 55, and a PE of 2.0”.   

The proposed site (Lot 5) is a new development which is part of the Washingtonian North 
site plan.   The site is 8.53 acres in size with approximately 61.1% of which is impervious.  The 
stormwater management design for this property intends to treat more than the required ESD 
credits for the site.  Micro-bio retention, landscape infiltration, and pervious concrete, will treat 
the stormwater runoff from the site. 

Per the attached Maryland ESD Stormwater runoff calculation sheet, the total ESD 
Runoff Volume to be treated is 37,138   cf.  The 37,138 cf can be reduced by 950 cf (11,400 sf * 
1”/1 ft) for the area of the proposed pool which does not create surface runoff.  Thus a total 
required volume which needs to be treated for the site is 36,188 cf of runoff.  Using different 
treatment types our proposed ESD treated is 51,001 cf of runoff.  The entire ESD volume will be 
treated through Environmental Site Design.  The target Pe for the site is 2.0” a PE of 2.75” was 
achieved for the site.  All areas to SWM facilities have been delineated on the Stormwater 
Management Concept Plan.  

Micro--Bio Retention 

Micro-Bio Retentions are proposed throughout the property to treat runoff from parking 
lots, buildings, and open space.  Level 2 design is proposed for the micro-bio retentions, which is 
allowed with HSG B soils and a filter depth of 36 inches or more. All the facilities have a media 
depth between 2” to 4” and a ponding depth of 6 to 12 inches.  Fifteen micro-bio retention areas 
are spread out around the site treat a total contributing area of 224,039  sf, totaling 39,236 cf of 
ESD credits.  Five micro-bio retentions treat the parking lot area and adjacent open space.  Two 
of which, located in the center of the parking lot, are SWM planters with concrete walls on the 
outside.  There are curb cuts every two parking spaces to allow the water to flow into the SWM 
facility.  Four micro-bio retentions treat the runoff from the roof, another three treat the parking 
garage, while the last five treat the road around the building and the open space in the front of the 
property near Sam EIG highway.    

The level 2 Design TP micro-bio retentions have 75% baseline phosphorous removal 
efficiency. The minimum depth of the filter bed shall be no less than 18 inches, and the 
minimum separation distance of two feet is needed to groundwater.  The design will include 
landscaping planting plan that includes shrubs, vegetation, and trees to achieve surface coverage 



of at least 75% within two years.  Each of the micro-bio retentions will have an under drain that 
will connect to the proposed storm sewer system.  All the micro - bio retention facilities will be 
graded to provide 100 year storm overland relief.   

 

Landscape Infiltration 

 Landscape infiltration is proposed on the outside areas of the pool deck.  Several 
landscape infiltrations line the outside and connect into the proposed storm system.  For the 
purposes of these calculations the pool is considered impervious area.  Since the pool does not 
create stormwater runoff and when drained, it goes into the sanitary sewer system, the area of the 
pool can be removed from the ESD runoff volume.  The total area of the pool 11,400 sf 
multiplied by the 1 in./1 ft of runoff and you can reduce the ESD runoff volume by 950 cf.  The 
area up to 6’ outside of the pool will drain to under drains and connected to the sanitary system.  
All other areas of the pool deck will runoff into the several landscape infiltration areas.  Seven 
separate landscape infiltration systems with a total contributing drainage area of 33,995 sf.  All 
of the infiltration areas have a ponding depth of 0.5’ and a media depth of 3.5’.  A total of 6,111 
ESD credits will be credited to the site per the seven landscape infiltration systems. 

 The baseline phosphorous removal efficiency for landscape infiltration is 75%.  The 
maximum area to each of the individual landscape facilities is 10,000 sf.  Only one facility 
comes close to the 10,000 sf mark, most of the facilities are less 5,000 sf.  Each of which have 
plenty of room to collect all the runoff conveyed from the pool area.   

Groundwater Recharge 

 The intent of the recharge criteria is to maintain existing groundwater recharge rates at 
development sites.  This helps to preserve existing water table elevations thereby maintaining the 
hydrology of streams and wetlands during dry weather.  The volume of recharge that occurs on a 
site depends on slope, soil type, vegetative cover, precipitation and evapotranspiration.  Sites 
with natural ground cover, such as forest and meadow, have higher recharge rates, less runoff 
and greater transpiration losses under most conditions. Because development increases 
impervious surfaces, a net decrease in recharge rates is inevitable.   

 The Site Recharge Volume Requirement using the percent area method can be calculated 
using the formula below: 

Rev= (S)(Ai)  (percent area method) 

 Where:  Ai = the measured impervious cover 

   S = Soil Specific Recharge Factor, for HSG B soils is 0.26 

Rev= (0.26)(5.21) 



     = 1.35 inches 

Groundwater recharge will be provided on site by the 45,000 square feet of permeable pavement.   

 

 Per the three types of stormwater management facilities, the required ESD credits will be 
met and groundwater recharge will be provided on site.   

 

 

 

 

 









Lot 5

Life Time Fitness

Washingtonian North

Site Area=  371566 sq. ft

Drainage Area Treated = 307,740 sf Total Treatment Volume Required 36,188 cf per Maryland Stormwater Spreadsheet
Target Pe = 2.0 inches Total Pe Achieved 2.35 inches *Note: 37,138 ft can be reduced by 950 cf (11,400 sf * 1"/1 ft) for area of the proposed pool which does not create surface runoff
Target Qe = 1.2 inches

Micro‐Bioretention #1 14,665 12,758 87% B 0.04 1,820 2.4 0.833 2443.09 2.5 2,749 55 3
Micro‐Bioretention #2 14,561 12,668 87% B 0.04 1,820 2.4 0.833 2425.85 2.5 2,729 55 3
Micro‐Bioretention #3 14,526 12,637 87% B 0.04 1,820 2.4 0.833 2419.92 2.5 2,723 55 3
Micro‐Bioretention #4 19,287 14,512 75% B 0.05 930 2.2 0.727 2571.28 1.0 1,911 79 4
Micro‐Bioretention #5 19,188 14,598 76% B 0.05 1,244 2.2 0.735 2584.56 1.3 3,234 73 4
Micro‐Bioretention #6 17,397 13,397 77% B 0.05 780 2.2 0.743 2369.98 0.9 2,028 79 4
Micro‐Bioretention #7 11,080 9,778 88% B 0.03 2,010 2.4 0.844 1870.84 3.6 1,937 55 2
Micro‐Bioretention #8 13,147 11,602 88% B 0.04 1,545 2.4 0.844 2219.83 2.4 3,790 55 4
Micro‐Bioretention #9 5,916 591 10% B 0.02 342 1.0 0.140 68.98 1.2 186 55 2
Micro‐Bioretention #10 20,230 11,430 57% B 0.05 2,351 1.8 0.559 1694.78 2.3 2,522 55 2
Micro‐Bioretention #11 20,331 0 0% B 0.05 1,000 1.0 0.050 84.71 1.0 270 55 2
Micro‐Bioretention #12 16,987 0 0% B 0.05 912 1.0 0.050 70.78 1.1 226 55 2
Micro‐Bioretention #13 7,158 0 0% B 0.02 354 1.0 0.050 29.83 1.0 95 55 2
Micro‐Bioretention #14 14,783 13,031 88% B 0.04 1,752 2.4 0.843 2493.41 2.4 2,861 55 2
Micro‐Bioretention #15 14,783 13,031 88% B 0.04 1,752 2.4 0.843 2493.41 2.4 2,861 55 2
Micro‐Bioretention #16 20,400 14,280 70% B 0.05 2,321 2.2 0.680 2543.20 2.3 3,015 55 2
Micro‐Bioretention #17 20,400 14,200 70% B 0.05 2,174 2.2 0.676 2530.00 2.1 3,015 57 2
Landscape infiltration #1 9,488 7,590 80 B 0.03 1,895 2.2 0.050 86.97 4.0 1,644 55
Landscape infiltration #2 1,845 1,621 90 B 0.00 220 2.4 0.050 18.45 2.4 357 55
Landscape infiltration #3 7,954 7,080 89 B 0.02 886 2.2 0.050 72.91 2.2 1,523 55
Landscape infiltration #4 3,478 2,679 77 B 0.01 812 2.2 0.050 31.88 4.7 581 55
Landscape infiltration #5 1,864 1,566 84 B 0.01 297 2.2 0.050 17.09 3.2 338 55
Landscape infiltration #6 4,324 3,502 81 B 0.01 804 2.2 0.050 39.64 3.7 758 55
Landscape infiltration #7 5,042 4,286 85 B 0.01 765 2.2 0.050 46.22 3.0 925 55

298,834 196,837 0.80 30,606 31227.59 42,278.0

Site Imperviousness 65.87%

Media Depth 

(Ft)
Approx. % SiteBioretention Faciilty

Drainage Area 

(DA in ft)

Impervious 

Area (ft)
% Impervious  Soil Type Reduced RCN

Surface Area of 

SWM Facility 

Target Pe for 

Facility (in.)
Rv Coefficient

ESD Target 

Credits (cf)

Actual Pe for 

Facility (in.)
ESD  Credits (cf)



1/10/2014 10:05 AM Pipe Computations 1 of 1

FROM TO DRAINAGE C C x A INLET TIME OF RAINFALL RUNOFF PIPED IN TOTAL INVERT ELEV. LENGTH SLOPE DIA. CAP. VEL. FLOW
POINT POINT AREA FACTOR INCR. PIPED SUM TIME CONC. I Q FLOW, Q RUNOFF, Q UPPER LOWER Q V TIME REMARKS

(AC) IN (MIN) (MIN) (IN/HR) (CFS) (CFS) (CFS) END END (FT) (%) (IN) (CFS) (FPS) (MIN)
16 15 0.00 0.00 0.00 0.00 0.31 5.00 5.11 7.03 2.16 0.00 2.16 424.75 424.20 102.99 0.53 15 4.73 3.76 0.46
15 14 0.00 0.00 0.00 0.00 0.88 5.00 5.57 6.88 6.09 0.00 6.09 423.95 423.40 60.30 0.91 15 6.19 5.75 0.17 Above 90% Capacity
14 13 0.00 0.00 0.00 0.00 1.16 5.00 5.74 6.82 7.91 0.00 7.91 423.15 421.50 104.41 1.58 18 13.24 7.82 0.22
13 12 0.00 0.00 0.00 0.00 1.45 5.00 5.96 6.75 9.79 0.00 9.79 421.25 420.25 114.00 0.88 18 9.86 6.37 0.30 Above 90% Capacity
12 11 0.00 0.00 0.00 0.00 1.71 5.00 6.26 6.65 11.34 0.00 11.34 419.75 419.00 107.04 0.70 24 18.99 6.31 0.28
11 10 0.00 0.00 0.00 0.00 2.06 5.00 6.54 6.55 13.52 0.00 13.52 418.75 418.25 86.48 0.58 24 17.25 6.08 0.24
10 P2 0.14 0.35 0.05 0.00 2.11 5.00 6.78 6.48 13.67 0.00 13.67 413.50 410.25 31.26 10.40 24 73.14 17.84 0.03

*
160 16 0.47 0.65 0.31 0.00 0.31 5.00 5.00 7.07 2.16 0.00 2.16 426.00 425.00 43.00 2.33 12 5.45 6.54 0.11

*
151 15 0.47 0.65 0.31 0.00 0.31 5.00 5.00 7.07 2.16 0.00 2.16 426.00 424.45 43.00 3.60 12 6.78 7.68 0.09

*
150 15 0.33 0.83 0.27 0.00 0.27 5.00 5.00 7.07 1.94 0.00 1.94 425.75 424.45 25.17 5.16 12 8.12 8.46 0.05

*
140 14 0.33 0.83 0.27 0.00 0.27 5.00 5.00 7.07 1.94 0.00 1.94 425.75 423.65 25.17 8.34 12 10.32 10.05 0.04

*
130 13 0.38 0.77 0.29 0.00 0.29 5.00 5.00 7.07 2.07 0.00 2.07 422.50 422.00 85.50 0.58 12 2.73 3.83 0.37

*
120 12 0.33 0.77 0.25 0.00 0.25 5.00 5.00 7.07 1.80 0.00 1.80 422.50 420.75 85.50 2.05 12 5.11 5.92 0.24

*
111 110 0.40 0.77 0.31 0.00 0.31 5.00 5.00 7.07 2.18 0.00 2.18 422.50 422.25 27.35 0.91 12 3.42 4.61 0.10
110 11 0.00 0.00 0.00 0.00 0.36 5.00 5.26 6.98 2.49 0.00 2.49 422.00 420.00 58.15 3.44 12 6.63 7.85 0.12

*
112 110 0.14 0.35 0.05 0.00 0.05 5.00 5.00 7.07 0.35 0.00 0.35 427.50 422.25 84.43 6.22 12 8.91 5.48 0.26

*
41 40 0.02 0.50 0.01 0.00 0.01 5.00 5.00 7.07 0.07 0.00 0.07 422.95 417.70 101.30 5.18 15 14.75 3.01 0.56
40 SD 0.00 0.35 0.00 0.00 0.16 5.00 5.56 6.88 1.08 0.00 1.08 417.45 416.55 99.37 0.91 15 6.16 3.79 0.44

*
400 40 0.20 0.73 0.15 0.00 0.15 5.00 5.00 7.07 1.03 0.00 1.03 418.64 417.70 37.34 2.52 15 10.28 5.37 0.12

*
37 36 10.00 0.35 3.50 0.00 3.50 5.00 5.00 7.07 24.75 0.00 24.75 430.00 427.50 35.62 7.02 30 108.96 17.97 0.03
36 35 0.00 0.00 0.00 0.00 3.52 5.00 5.10 7.04 24.75 0.00 24.75 427.25 426.25 84.01 1.19 30 44.87 9.37 0.15
35 34 0.04 0.75 0.03 0.00 3.55 5.00 5.25 6.99 24.79 0.00 24.79 426.00 421.35 128.60 3.62 30 78.21 14.13 0.15
34 33 0.15 0.80 0.12 0.00 3.90 5.00 5.40 6.94 27.07 0.00 27.07 421.10 419.10 121.80 1.64 30 52.70 10.81 0.19
33 32 0.00 0.00 0.00 0.00 4.15 5.00 5.59 6.87 28.56 0.00 28.56 419.00 418.00 130.25 0.77 30 36.04 8.14 0.27
32 31 0.00 0.00 0.00 0.00 4.59 5.00 5.86 6.78 31.14 0.00 31.14 417.90 417.65 42.13 0.59 30 31.68 7.36 0.10 Above 90% Capacity
31 30 0.00 0.00 0.00 0.00 4.59 5.00 5.95 6.75 31.14 0.00 31.14 417.55 417.10 77.58 0.58 30 31.32 7.27 0.18 Above 90% Capacity

*
320 32 0.50 0.87 0.44 0.00 0.44 5.00 5.00 7.07 3.08 0.00 3.08 420.10 420.00 12.07 0.83 12 3.25 4.71 0.04 Above 90% Capacity

*
340 34 0.28 0.84 0.24 0.00 0.24 5.00 5.00 7.07 1.66 0.00 1.66 423.50 422.85 45.50 1.43 12 4.27 5.09 0.15

*
330 33 0.30 0.84 0.25 0.00 0.25 5.00 5.00 7.07 1.78 0.00 1.78 421.50 420.60 60.07 1.50 12 4.37 5.28 0.19

*
360 36 0.05 0.35 0.02 0.00 0.02 5.00 5.00 7.07 0.12 0.00 0.12 429.25 428.75 17.97 2.78 15 10.80 3.00 0.10

*
50 B 0.41 0.35 0.14 0.00 0.14 5.00 5.00 7.07 1.01 0.00 1.01 430.00 429.00 34.23 2.92 12 6.11 5.77 0.10

*
60 A 0.47 0.35 0.16 0.00 0.16 5.00 5.00 7.07 1.16 0.00 1.16 437.00 436.25 26.11 2.87 12 6.05 5.95 0.07

*

LTF Stm comps v9 1
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10 DI-7 430.50 0.14 0.35 0.05 7.07 0.35 0.00 0.35 PERIMETER = 12.80 AREA = 6.00 H = 0.04 NO CLOGGING OVERLAND RELIEF ELEV = 0.35  
PERIMETER = 6.40 AREA = 3.00 H = 0.07 50% CLOGGING 0.35

111 DI-7 429.50 0.40 0.77 0.31 7.07 2.18 0.00 2.18 PERIMETER = 12.80 AREA = 6.00 H = 0.15 NO CLOGGING OVERLAND RELIEF ELEV = 2.18  
PERIMETER = 6.40 AREA = 3.00 H = 0.23 50% CLOGGING 2.18

120 DI-7 429.50 0.33 0.77 0.25 7.07 1.80 0.00 1.80 PERIMETER = 12.80 AREA = 6.00 H = 0.13 NO CLOGGING OVERLAND RELIEF ELEV = 1.80  
PERIMETER = 6.40 AREA = 3.00 H = 0.21 50% CLOGGING 1.80

130 DI-7 429.50 0.38 0.77 0.29 7.07 2.07 0.00 2.07 PERIMETER = 12.80 AREA = 6.00 H = 0.14 NO CLOGGING OVERLAND RELIEF ELEV = 2.07  
PERIMETER = 6.40 AREA = 3.00 H = 0.23 50% CLOGGING 2.07

112 DI-7 431.50 0.14 0.35 0.05 7.07 0.35 0.00 0.35 PERIMETER = 12.80 AREA = 6.00 H = 0.04 NO CLOGGING OVERLAND RELIEF ELEV = 0.35  
PERIMETER = 6.40 AREA = 3.00 H = 0.07 50% CLOGGING 0.35

140 DI-7 431.25 0.33 0.83 0.27 7.07 1.94 0.00 1.94 PERIMETER = 12.80 AREA = 6.00 H = 0.14 NO CLOGGING OVERLAND RELIEF ELEV = 1.94  
PERIMETER = 6.40 AREA = 3.00 H = 0.22 50% CLOGGING 1.94

150 DI-7 431.25 0.33 0.83 0.27 7.07 1.94 0.00 1.94 PERIMETER = 12.80 AREA = 6.00 H = 0.14 NO CLOGGING OVERLAND RELIEF ELEV = 1.94  
PERIMETER = 6.40 AREA = 3.00 H = 0.22 50% CLOGGING 1.94

151 DI-7 431.00 0.47 0.65 0.31 7.07 2.16 0.00 2.16 PERIMETER = 12.80 AREA = 6.00 H = 0.15 NO CLOGGING OVERLAND RELIEF ELEV = 2.16  
PERIMETER = 6.40 AREA = 3.00 H = 0.23 50% CLOGGING 2.16

160 DI-7 431.00 0.47 0.65 0.31 7.07 2.16 0.00 2.16 PERIMETER = 12.80 AREA = 6.00 H = 0.15 NO CLOGGING OVERLAND RELIEF ELEV = 2.16  
PERIMETER = 6.40 AREA = 3.00 H = 0.23 50% CLOGGING 2.16

320 DI-7 424.00 0.50 0.87 0.44 7.07 3.08 0.00 3.08 PERIMETER = 12.80 AREA = 6.00 H = 0.19 NO CLOGGING OVERLAND RELIEF ELEV = 3.08  
PERIMETER = 6.40 AREA = 3.00 H = 0.29 50% CLOGGING 3.08

330 DI-7 431.00 0.30 0.84 0.25 7.07 1.78 0.00 1.78 PERIMETER = 12.80 AREA = 6.00 H = 0.13 NO CLOGGING OVERLAND RELIEF ELEV = 1.78  
PERIMETER = 6.40 AREA = 3.00 H = 0.20 50% CLOGGING 1.78

340 DI-7 431.00 0.28 0.84 0.24 7.07 1.66 0.00 1.66 PERIMETER = 12.80 AREA = 6.00 H = 0.12 NO CLOGGING OVERLAND RELIEF ELEV = 1.66  
PERIMETER = 6.40 AREA = 3.00 H = 0.20 50% CLOGGING 1.66

360 DI-7 433.00 0.05 0.35 0.02 7.07 0.12 0.00 0.12 PERIMETER = 12.80 AREA = 6.00 H = 0.02 NO CLOGGING OVERLAND RELIEF ELEV = 0.12  
PERIMETER = 6.40 AREA = 3.00 H = 0.03 50% CLOGGING 0.12

37 DI-7 438.00 10.00 0.35 3.50 7.07 24.75 0.00 24.75 PERIMETER = 12.80 AREA = 6.00 H = 0.75 NO CLOGGING OVERLAND RELIEF ELEV = 24.75  
PERIMETER = 6.40 AREA = 3.00 H = 2.35 50% CLOGGING 24.75

34 DI-3B 8.0 426.90 0.15 0.80 0.12 7.07 0.85 0.00 0.85 0.0400 0.0208 4.97 0.01 0.00 0.0833 4.01 0.01 2.00 2.01 16.73 0.11 9.91 0.81 0.95 0.80 0.04     
35 DI-3B 4.0 432.67 0.04 0.75 0.03 7.07 0.21 0.00 0.21 0.0400 0.0208 1.24 0.01 0.01 0.0833 4.01 1.00 2.00 2.01 16.73 16.75 0.27 14.66 1.00 0.21 0.00     
41 DI-3A 2.5 429.00 0.02 0.50 0.01 7.07 0.07 0.00 0.07 0.0600 0.0208 0.76 2.00 2.62 0.0833 4.01 1.00 2.00 3.50 0.15 0.17 3.09 0.81 0.95 0.07 0.00     
400 DI-3B 8.0 422.84 0.20 0.73 0.15 7.07 1.03 0.00 1.03 0.0480 0.0208 2.70 2.00 0.74 0.0833 4.01 1.00 2.00 3.50 0.15 0.17 8.93 0.90 0.98 1.01 0.02     
40 DI-3A 2.5 422.80 0.00 0.35 0.00 7.07 0.01 0.00 0.01 0.0210 0.0208 0.44 2.00 4.50 0.0833 4.01 1.00 2.00 3.50 0.15 0.17 0.99 2.53 1.00 0.01 0.00     

*
50 DI-7 434.00 0.41 0.35 0.14 7.07 1.01 0.00 1.01 PERIMETER = 12.80 AREA = 6.00 H = 0.09 NO CLOGGING OVERLAND RELIEF ELEV = 1.01  

PERIMETER = 6.40 AREA = 3.00 H = 0.14 50% CLOGGING 1.01
60 DI-7 441.00 0.47 0.35 0.16 7.07 1.16 0.00 1.16 PERIMETER = 12.80 AREA = 6.00 H = 0.10 NO CLOGGING OVERLAND RELIEF ELEV = 1.16  

PERIMETER = 6.40 AREA = 3.00 H = 0.15 50% CLOGGING 1.16
20 DI-7 447.00 0.34 0.83 0.28 7.07 2.00 0.00 2.00 PERIMETER = 12.80 AREA = 6.00 H = 0.14 NO CLOGGING OVERLAND RELIEF ELEV = 2.00  

PERIMETER = 6.40 AREA = 3.00 H = 0.22 50% CLOGGING 2.00
21 DI-7 440.00 0.34 0.83 0.28 7.07 2.00 0.00 2.00 PERIMETER = 12.80 AREA = 6.00 H = 0.14 NO CLOGGING OVERLAND RELIEF ELEV = 2.00  

PERIMETER = 6.40 AREA = 3.00 H = 0.22 50% CLOGGING 2.00
22 DI-7 427.00 0.34 0.83 0.28 7.07 2.00 0.00 2.00 PERIMETER = 12.80 AREA = 6.00 H = 0.14 NO CLOGGING OVERLAND RELIEF ELEV = 2.00  

PERIMETER = 6.40 AREA = 3.00 H = 0.22 50% CLOGGING 2.00
11 MH 431.56
12 MH 431.56
13 MH 431.56
14 MH 431.70
15 MH 431.75
16 MH 431.80
31 MH 423.50
32 MH 424.50
33 MH 423.80
36 MH 433.75
110 MH 430.40

*

LTF Stm comps v9 1



1/10/2014 10:05 AM HGL Computations 1 of 2

 OUTLET JUNCTION LOSS INLET
INLET UPSTREAM WATER Do Qo Lo Sfo Hf 1.3 x 0.5 x FINAL WATER TOP

STRUCTURE INLET SURFACE Vo Ho Qi Vi QiVi     2 Hi Defl. Hd Ht  Ht  Ht H SURFACE ELEV.
ELEV. Vi  /2g Angle ELEV.

(IN) (CFS) (FT) (%) (FT) (FPS) (FT) (CFS) (FPS) (FT) (FT) (FT) (FT) (FT) (FT) (FT)
P2 Starting Elevation 411.85
10  411.85 24 13.67 31.26 0.3654 0.11 17.84 1.23 0.20 0.40 1.84 2.39 1.19 1.31 413.16 430.50

11 24 13.52 6.08 82.16 0.57 90
11  419.85 24 13.52 86.48 0.3572 0.31 6.08 0.14 0.22 0.67 1.03 0.00 0.51 0.82 420.67 431.56

12 24 11.34 6.31 71.56 0.62 0.22 90 0.43
110 12 2.49 7.85 19.56 0.96 0.33 90 0.67

12  420.67 24 11.34 107.04 0.2513 0.27 6.31 0.15 0.22 0.44 0.82 0.00 0.41 0.68 421.35 431.56
13 18 9.79 6.37 62.38 0.63 0.22 90 0.44
120 12 1.80 5.92 10.64 0.54 0.19 90 0.38

13  421.45 18 9.79 114.00 0.8697 0.99 6.37 0.16 0.33 0.67 1.16 0.00 0.58 1.57 423.02 431.56
14 18 7.91 7.82 61.84 0.95 0.33 90 0.67
130 12 2.07 3.83 7.91 0.23 0.08 90 0.16

14  423.02 18 7.91 104.41 0.5667 0.59 7.82 0.24 0.18 1.10 1.52 0.00 0.76 1.35 424.37 431.70
15 15 6.09 5.75 34.99 0.51 0.18 90 0.36
140 12 1.94 10.05 19.47 1.57 0.55 90 1.10

15  424.40 15 6.09 60.30 0.8888 0.54 5.75 0.13 0.32 0.78 1.23 0.00 0.61 1.15 425.55 431.75
16 15 2.16 3.76 8.13 0.22 0.08 90 0.15
151 12 2.16 7.68 16.58 0.92 0.32 90 0.64
150 12 1.94 8.46 16.38 1.11 0.39 90 0.78

16  425.55 15 2.16 102.99 0.1118 0.12 3.76 0.05 0.23 0.46 0.75 0.00 0.38 0.49 426.04 431.80
160 12 2.16 6.54 14.12 0.66 90

110  420.80 12 2.49 58.15 0.4899 0.28 7.85 0.24 0.12 0.33 0.68 0.00 0.34 0.63 421.43 430.40
111 12 2.18 4.61 10.04 0.33 0.12 90 0.23
112 12 0.35 5.48 1.90 0.47 0.16 90 0.33

111  423.05 12 2.18 27.35 0.3737 0.10 4.61 0.10 0.10 0.13 0.06 0.17 423.22 429.50

112  423.05 12 0.35 84.43 0.0095 0.01 5.48 0.14 0.14 0.18 0.09 0.10 423.15 431.50

120  421.55 12 1.80 85.50 0.2543 0.22 5.92 0.16 0.16 0.21 0.11 0.32 421.87 429.50

130  423.02 12 2.07 85.50 0.3372 0.29 3.83 0.07 0.07 0.09 0.04 0.33 423.35 429.50

140  424.45 12 1.94 25.17 0.2955 0.07 10.05 0.47 0.47 0.61 0.31 0.38 424.83 431.25

150  425.55 12 1.94 25.17 0.2955 0.07 8.46 0.33 0.33 0.43 0.22 0.29 425.84 431.25

151  425.55 12 2.16 43.00 0.3676 0.16 7.68 0.27 0.27 0.36 0.18 0.34 425.89 431.00

160  426.04 12 2.16 43.00 0.3676 0.16 6.54 0.20 0.20 0.26 0.13 0.29 426.33 431.00

SD Starting Elevation 417.55
40  417.55 15 1.08 99.37 0.0281 0.03 3.79 0.06 0.16 0.31 0.53 0.00 0.26 0.29 417.84 422.80

41 15 0.07 3.01 0.21 0.14 0.05 90 0.10
400 15 1.03 5.37 5.54 0.45 0.16 90 0.31

41  418.70 15 0.07 101.30 0.0001 0.00 3.01 0.04 0.04 0.05 0.03 0.03 418.73 429.00

400  418.70 15 1.03 37.34 0.0255 0.01 5.37 0.13 0.13 0.17 0.09 0.10 418.80 422.84

30 Starting Elevation 419.10
31  419.10 30 31.14 77.58 0.5765 0.45 7.27 0.21 0.29 0.59 1.09 0.00 0.54 0.99 420.09 423.50

32 30 31.14 7.36 229.04 0.84 90
32  420.09 30 31.14 42.13 0.5765 0.24 7.36 0.21 0.36 0.72 1.29 0.00 0.65 0.89 420.98 424.50

33 30 28.56 8.14 232.48 1.03 0.36 90 0.72
320 12 3.08 4.71 14.47 0.34 0.12 90 0.24

33  420.98 30 28.56 130.25 0.4849 0.63 8.14 0.26 0.63 1.27 2.16 0.00 1.08 1.71 422.69 423.80

LTF Stm comps v9 1
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 OUTLET JUNCTION LOSS INLET
INLET UPSTREAM WATER Do Qo Lo Sfo Hf 1.3 x 0.5 x FINAL WATER TOP

STRUCTURE INLET SURFACE Vo Ho Qi Vi QiVi     2 Hi Defl. Hd Ht  Ht  Ht H SURFACE ELEV.
ELEV. Vi  /2g Angle ELEV.

(IN) (CFS) (FT) (%) (FT) (FPS) (FT) (CFS) (FPS) (FT) (FT) (FT) (FT) (FT) (FT) (FT)
34 30 27.07 10.81 292.55 1.81 0.63 90 1.27
330 12 1.78 5.28 9.41 0.43 0.15 90 0.30

34  422.69 30 27.07 121.80 0.4357 0.53 10.81 0.45 1.09 2.17 3.71 0.00 1.86 2.39 425.08 426.90
35 30 24.79 14.13 350.33 3.10 1.09 90 2.17
340 12 1.66 5.09 8.47 0.40 0.14 90 0.28

35  425.08 30 24.79 128.60 0.3653 0.47 14.13 0.78 0.48 0.95 2.21 0.00 1.10 1.57 426.65 432.67
36 30 24.75 9.37 231.82 1.36 90

36  428.25 30 24.75 84.01 0.3643 0.31 9.37 0.34 1.75 3.51 5.60 0.00 2.80 3.11 431.36 433.75
37 30 24.75 17.97 444.55 5.01 1.75 90 3.51
360 15 0.12 3.00 0.37 0.14 0.05 90 0.10

37  431.36 30 24.75 35.62 0.3641 0.13 17.97 1.50 1.50 1.95 0.98 1.11 432.46 438.00

320  420.98 12 3.08 12.07 0.7454 0.09 4.71 0.10 0.10 0.13 0.07 0.16 421.14 424.00

330  422.69 12 1.78 60.07 0.2501 0.15 5.28 0.13 0.13 0.17 0.08 0.23 422.93 431.00

340  425.08 12 1.66 45.50 0.2179 0.10 5.09 0.12 0.12 0.16 0.08 0.18 425.26 431.00

360  431.36 15 0.12 17.97 0.0004 0.00 3.00 0.04 0.04 0.05 0.03 0.03 431.38 433.00

LTF Stm comps v9 1



 

Joint Hearing - MCC & PC  
 SDP-3878-2013

Exhibit #38

































Q:\11840001\_Lot 6 - Camden\ENGINEER\Reports\SWM_Preliminary\SWM Preliminary Report.doc | P a g e  
 

 
 

 

 

 

 

 

 

WASHINGTONIAN NORTH 

CAMDEN DEVELOPMENT OF 

LOT 8                                      

 

 

STORMWATER MANAGEMENT  

PRELIMINARY REPORT 

      
Submitted:December 13, 2013 

 

 

Prepared on Behalf of: 
Camden Living 

1420 Spring Hill Road, Suite 200 
McLean, Virginia 22102 
Contact: Mr. Jay Johnson 

Director of New Development 
 

 

Prepared By: 

SOLTESZ 
2 Research Place, Suite 100 

Rockville, MD 20850 
(301) 948-2750 

Project No.: 1184-00-01 
Prepared by: Cathy Xie 

  Checked by: Amy Quant 
 
 

Page 1 of 46

 

Joint Hearing - MCC & PC  
 SDP-3878-2013

Exhibit #39



Q:\11840001\_Lot 6 - Camden\ENGINEER\Reports\SWM_Preliminary\SWM Preliminary Report.doc | P a g e  
 

 
TABLE OF CONTENTS 

 

                           Page# 

 
1. Stormwater Management Preliminary Report    3 
2. ESDv Computations & Ultimate ESD Summary Table   6 
3. 10-YR Runoff Computations for By-Pass Structures   9 
4. Computations for Each ESD Facility     11 
5. Appendix (Soil Map)                      43 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 2 of 46



Q:\11840001\_Lot 6 - Camden\ENGINEER\Reports\SWM_Preliminary\SWM Preliminary Report.doc | P a g e  
 

STORMWATER MANAGEMENT PRELIMINARY REPORT 

Washingtonian North - Camden Development of Lot 8 

 
 

INTRODUCTION: 

 
On behalf of our client, Camden Living, we are submitting the enclosed Stormwater 
Management Preliminary Plan package for Camden Development of Lot 8 (Formerly Lot 
6), Washingtonian North project.  
 
The project site, Lot 8, is located northeast of the intersection of Washingtonian 
Boulevard and Sam Eig Highway in Gaithersburg, Maryland. The site is slightly to 
moderately sloped and partially occupied by woods. The site is currently zoned MXD and 
is located within the Muddy Branch Watershed, Use Class I/I-P.   
 
The proposed development is to construct one five-story timber frame residential 
building built around a 5.5 level, above grade pre-cast parking garage. 
 
This package includes drainage area map, stormwater management preliminary plan and 
details, supporting ESD computations and Soil Report for your review. 
 
STORMWATER MANAGEMENT: 

 
Requirements: 

 
The Maryland Department of the Environment 2009 Stormwater Management Design 

Manual and the Montgomery County Stormwater Regulations require that all new 
developments meet the criteria for Water Quality Volume (WQv), Recharge Volume 
(Rev) and Channel Protection Volume (Cpv) through ESD practices to the maximum 
extent practicable (MEP). Tables in the report are referenced from the 2009 Manual, 
unless otherwise indicated. 
 
Methodology: 

 

Because the site is currently vacant and partially wooded with no impervious area, 
stormwater management new development requirements will be used with ESD to the 
MEP. 
 
Proposed Facilities: 

 
Micro Bioretention (Planter Box) – Thirty (30) micro-bioretention facilities will be 
utilized to capture runoff from roof top, court yard area and loop road to minimize the 
impact of land development on water resources. These micro-facilities will be designed 
with 6”-12” of ponding and 24” to 48” filter media over 6” perforated underdrain. These 
facilities are designed to capture a maximum of one-year storm and designed with outfall 
structures to bypass 10 year storm safely into the storm drain system. 
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To verify compliance with the intent of ESD design, we offer the following (please 

note that tables referenced are from the 2009 Maryland Stormwater Management 

Design Manual): 

 

Natural Resource Protection and Enhancement 

 

Site and resource mapping indicate minor natural resources located onsite as listed in 
Table 5.1. 
 

- Forty (40) specimen trees were found in or near the property boundaries. No rare, 
threatened or endangered species exist on the site. No champion trees exist on the 
site. Proposed development will be done under supervision of certified Arborist to 
protect/remove the trees. 

- Please refer to the attached NRI/FSD for additional information. 
 
Therefore, natural resources will be protected and preserved to like existing conditions to 
the MEP. 
 
Soil Types Include: 

66UB – Wheaton-Urban land complex, 0 to 8 percent slopes, HSG “B” 
116D – Blocktown channery silt loam, 15 to 25 percent slopes, very rocky, HSG “C” 
54A – Hatboro silt loam, 0 to 3 percent slopes, frequently flooded, HSG “D” 

 
See appendix for the full web soil survey. 
 

Implementation of ESD Planning Techniques 

 

The following techniques in Table 5.2 were used; all others are not applicable. These 
items include: Using narrower, shorter streets and sidewalks, structured parking garage, 
rooftop runoff, and clearing and grading. 
Streets are designed to be as narrow as 20 feet width. Sidewalks are provided on one side 
of the road with 5’ width. Parking garage is proposed on site rather than surface parking 
lots. Rooftop runoff shall be directed to proposed ESD facilities for treatment. Clearing 
and grading has been limited by the required needs for the proposed development. 
Therefore, implementation of ESD planning techniques has been explored and will be 
used to the MEP. 
 

Summary:  
 
All ESD practices try to meet full PE target volume.  However, in efforts to compensate 
for areas during site limit that PE target treatment was not obtainable, excess ESD volume 
has been provided throughout the site where available. 
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Designed to the maximum extent practicable, the proposed ESD volume treated by micro 
facilities provides an effective treatment volume for 2.2 inches of rainfall runoff. This 
meets and exceeds the new development required treatment of 2.2 inches. 
 
Therefore, implementation of ESD planning techniques have been explored and used to 
the MEP.   
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Date
Project Name
Project No.
By
Checked

250825 sqft

191362 sqft

76.3%

0.737

A 38 0% 2.4 in    
B 55 197640 sqft 79% 2.2 in 28987 sqft 0.613 ac-ft 26691 cu-ft
C 70 46860 sqft 19% 2.0 in 6248 sqft 0.132 ac-ft 5753 cu-ft
D 77 6325 sqft 3% 1.8 in 759 sqft 0.016 ac-ft 699 cu-ft

Totals 100% 2.2 in 35994 sqft 0.761 ac-ft 33143 cu-ft

58

12/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

LOD Target

Enter Total Site Property Area =

Enter Total Impervious Area =

LOD

ESDv COMPUTATIONS

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

Composite RCN for "Woods in Good Cond." =

Target ESDv (cu-

ft)

Equations

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Q:\11840001\_Lot 6 - Camden\HYD\SWM Preliminary\SWM Preliminary_ ESD Comp_13-1207.xls
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SOLTESZ Date 6/14/2014
2 Research Pl., Suite 100 Project Name Washingtonian - Lot 8
 Rockville, MD 20850 Project No. 1184-00-01
(301) 948-2750 By CX

Checked AXQ

250825 sqft

191362 sqft

76.3%

0.737 (Rv = 0.05 + 0.009 (I))
Hydrologic Soil Group Soil Specific Recharge Factor

(HSG) (S)

A 0.38 0 0% 0.00 0 cu-ft
B 0.26 197640 sqft 79% 0.20 3154 cu-ft
C 0.13 46860 sqft 19% 0.02 374 cu-ft
D 0.06 6325 sqft 3% 0.00 23 cu-ft

Totals 250825 sqft 100% 0.231 3552 cu-ft

Equations:

3552 cu-ft

3581 cu-ft Rev Target is Satisfied.

ESD Facilities providing Recharge Trench Area Recharge Trench Depth Recharge Volume Provided

Recharge Trench A(recharge) D Rev=(A) x (D) x (40%)
ESD #1 1204 sqft 3.25 ft 1565 cu-ft
ESD #7 376 sqft 3.00 ft 451 cu-ft
ESD #15 664 sqft 3.00 ft 797 cu-ft
ESD #31 640 sqft 3.00 ft 768 cu-ft

Totals 2884 sqft 3581 cu-ft

ESD Facilities providing Drainage Area Impervious Area Vol. Runoff Coefficient Rainfall to Recharge (P) Runoff to Recharge (Q)

Recharge Trench (DA) (I) Rv=0.05+(I)/(DA)*100 P=12 x Rev / ((DA) x (Rv)) Q=P x Rv Boring # Rate

ESD #1 20,275 sqft 16,089 sqft 0.76 1.21 in 0.93 in I-2 0.75 in/hr
ESD #7 12,904 sqft 7,283 sqft 0.56 0.75 in 0.42 in I-12 1.35 in/hr
ESD #15 20,250 sqft 14,925 sqft 0.71 0.66 in 0.47 in I-9 2.25 in/hr
ESD #31 20,088 sqft 10,426 sqft 0.52 0.89 in 0.46 in I-3 0.90 in/hr

Equations

Recharge Volume Provided, Rev=A(recharge) x D x 40%

Field Infiltration

Total Recharge Volume Provided =

Area Percentage Composite S

Target Recharge Volume, Rev = (S * Rv *A) / 12

Recharge Volume Required =

Area (sqft)

Total Site Property Area =

Total Impervious Area =

% of Impervious D.A., I =

Recharge Volume  (Rev)
Computations for Entire Site of Lot 8

Target Recharge Volume 

(Rev)

Volumetric Runoff Coefficient, Rv =

Q:\11840001\_Lot 6 - Camden\HYD\SWM Preliminary\REv Comps_Lot_8.xls
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Date
Project Name
Project No.
By
Checked

ESD Drainage Area Imp. D.A. % of Imp. A B C D Target PE  (in.) Provided PE Rv Target ESDv Provided ESDv Excess ESDv Reduced Type of Facility Remarks

Facility sq. ft. sq. ft. Cover Soil Soil Soil Soil Table 5.3 (in.) cu. ft. cu. ft. cu. ft. RCN

LOD 250,825 191,362 76% 0% 79% 19% 3% 2.2 2.2 0.74 33,143 34,036 893 58 See ESD Practices Below Site Compliance
2.4 2.2 in 2.0 in 1.8 in (Provided ESDv Below)

58

58

ESD Drainage Area Imp. D.A. % of Imp. A B C D Target PE  (in.) Provided PE Rv Target ESDv Provided ESDv Excess ESDv Reduced Type of Facility Remarks

Facility sq. ft. sq. ft. Cover Soil Soil Soil Soil Table 5.3 (in.) cu. ft. cu. ft. cu. ft. RCN

ESD#01 20,275 16,089 79% 0% 83% 17% 0% 2.2 2.3 0.76 2,797 2,970 173 58 Micro-bioretention Planter Box Target RCN is 58 with Soil B & C.
ESD#02 7,409 6,055 82% 0% 100% 0% 0% 2.2 2.6 0.79 1,067 1,261 194 55 Micro-bioretention Planter Box
ESD#03 8,931 6,628 74% 0% 94% 6% 0% 2.2 2.3 0.72 1,169 1,231 62 56 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 56 with Soil B & C.
ESD#04 2,213 1,954 88% 0% 100% 0% 0% 2.4 2.6 0.84 374 399 25 55 Micro-bioretention Planter Box
ESD#05 6,568 5,719 87% 0% 100% 0% 0% 2.4 2.6 0.83 1,095 1,186 91 55 Micro-bioretention Planter Box
ESD#06 4,889 4,312 88% 0% 100% 0% 0% 2.4 2.6 0.84 825 894 69 55 Micro-bioretention Planter Box
ESD#07 12,904 7,283 56% 0% 100% 0% 0% 2.0 1.4 0.56 1,200 865 0 65 Micro Bioretention Compensate by ESD #2, #3, #6.
ESD#08 1,516 1,225 81% 0% 100% 0% 0% 2.2 2.6 0.78 216 255 39 55 Micro-bioretention Planter Box
ESD#09 2,809 1,460 52% 0% 100% 0% 0% 1.8 2.6 0.52 218 315 97 55 Micro-bioretention Planter Box
ESD#10 5,296 4,335 82% 0% 100% 0% 0% 2.2 2.4 0.79 764 825 61 55 Micro-bioretention Planter Box
ESD#11 5,297 4,317 81% 0% 100% 0% 0% 2.2 2.4 0.78 761 821 60 55 Micro-bioretention Planter Box
ESD#12 3,947 2,493 63% 0% 100% 0% 0% 2.0 2.6 0.62 407 529 122 55 Micro-bioretention Planter Box
ESD#13 2,734 2,391 87% 0% 100% 0% 0% 2.4 2.6 0.84 458 496 38 55 Micro-bioretention Planter Box
ESD#15 20,250 14,925 74% 0% 81% 19% 0% 2.2 1.3 0.71 2,602 1,527 0 75 Micro Bioretention Compensate by ESD #1,#4, #5, #8~#14, #23.
ESD#16 8,111 7,410 91% 0% 100% 0% 0% 2.6 2.0 0.87 1,533 1,155 0 70 Micro-bioretention Planter Box Compensate by ESD #18, #20.
ESD#18 4,015 3,128 78% 0% 100% 0% 0% 2.2 2.6 0.75 553 653 101 55 Micro-bioretention Planter Box
ESD#19 10,624 9,720 91% 0% 100% 0% 0% 2.6 2.6 0.87 2,010 2,010 0 55 Micro-bioretention Planter Box

ESD#19A 13,283 12,217 92% 0% 100% 0% 0% 2.6 2.6 0.88 2,526 2,498 0 55 Micro-bioretention Planter Box
ESD#19B 13,323 12,217 92% 0% 100% 0% 0% 2.6 2.6 0.88 2,527 2,498 0 55 Micro-bioretention Planter Box
ESD#20 13,907 9,702 70% 0% 51% 49% 0% 2.1 2.2 0.68 1,652 1,756 104 62 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 62 with Soil B & C.
ESD#21 13,407 10,487 78% 0% 29% 58% 12% 2.0 1.2 0.75 1,714 974 0 82 Micro-bioretention Planter Box Compensated by ESD #24 ~ #31.
ESD#23 8,448 6,076 72% 0% 95% 5% 0% 2.2 2.6 0.70 1,075 1,276 201 56 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 56 with Soil B & C.
ESD#24 9,161 6,098 67% 0% 75% 25% 0% 2.2 2.2 0.65 1,066 1,098 33 59 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 59 with Soil B & C.
ESD#25 5,706 5,050 89% 0% 68% 32% 0% 2.3 2.5 0.85 914 1,007 93 60 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 60 with Soil B & C.
ESD#26 7,605 3,730 49% 0% 60% 40% 0% 1.8 2.6 0.49 561 810 249 61 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 61 with Soil B & C.
ESD#27 10,547 8,116 77% 0% 80% 20% 0% 2.2 2.3 0.74 1,409 1,530 120 58 Micro-bioretention Planter Box Meet ESDv target. Target RCN is 58 with Soil B & C.
ESD#28 1,637 1,431 87% 0% 100% 0% 0% 2.4 2.6 0.84 274 297 23 55 Micro-bioretention Planter Box
ESD#29 1,750 1,355 77% 0% 100% 0% 0% 2.2 2.6 0.75 240 283 44 55 Micro-bioretention Planter Box
ESD#30 5,665 5,013 88% 0% 100% 0% 0% 2.4 2.6 0.85 959 1,039 80 55 Micro-bioretention Planter Box
ESD#31 20,088 10,426 52% 0% 21% 77% 2% 1.8 1.8 0.52 1,558 1,579 20 67 Micro Bioretention Meet ESDv target. Target RCN is 67 with Soil B, C & D.

TOTALS 252,315 sqft 191,362 sqft 34,036 cu-ft

(Individual Target PE)

12/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

Ultimate ESD Summary Table

Overall Site Target

Total Site Target Composite RCN for "Woods in Good Cond." =

Total Site Reduced Composite RCN for "Woods in Good Cond." =

Individual Facility Summary
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FACILITIES DRAINAGE AREA (SF) C-FACTOR I (IN/HR) Q (CFS)

SW-601 20,275 0.77 7.07 2.53

SW-602 7,409 0.78 7.07 0.94

SW-603 8,931 0.73 7.07 1.06

SW-604 2,213 0.82 7.07 0.29

SW-605 6,568 0.82 7.07 0.87

SW-606 4,889 0.82 7.07 0.65

SW-607 12,904 0.62 7.07 1.30

SW-608 1,516 0.78 7.07 0.19

SW-609 2,809 0.59 7.07 0.27

SW-610 5,296 0.78 7.07 0.67

SW-611 5,297 0.78 7.07 0.67

SW-612 3,947 0.66 7.07 0.42

SW-613 2,734 0.82 7.07 0.36

SW-615 20,250 0.73 7.07 2.40

SW-616 8,111 0.84 7.07 1.11

SW-618 4,015 0.76 7.07 0.50

SW-619 10,624 0.84 7.07 1.45

SW-619A 13,283 0.85 7.07 1.83

SW-619B 13,323 0.85 7.07 1.84

SW-620 13,907 0.70 7.07 1.58

SW-621 13,407 0.76 7.07 1.65

SW-623 8,448 0.72 7.07 0.99

SW-624 9,161 0.68 7.07 1.01

SW-625 5,706 0.83 7.07 0.77

SW-626 7,605 0.57 7.07 0.70

SW-627 10,547 0.75 7.07 1.28

SW-628 1,637 0.82 7.07 0.22

SW-629 1,750 0.75 7.07 0.21

SW-630 5,665 0.83 7.07 0.76

SW-631 20,088 0.59 7.07 1.92

Page 11 of 46
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Date
Project Name
Project No.
By
Checked

20275 sqft

16089 sqft

79.4%

0.764

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 16849 83% 2.2 in 2471 sqft 0.054 ac-ft 2361 cu-ft 55 0.0% 0 sqft
C 70 3426 17% 2.0 in 457 sqft 0.010 ac-ft 436 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 2928 sqft 0.064 ac-ft 2797 cu-ft 0 sqft

Notes:

58 The drainage area to any individual practice shall be 20,000sq-ft or less.
3357 cu-ft The surface area of planter box shall be at least 2% of the contributing
1204 sqft  drainage area.

8 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

1204 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
2970 cu-ft from the seasonal high water table.
2970 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
173 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.30 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 58

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =

Target ESDv 

(cu-ft)

Reduced RCN's (2.3 

in)

Reduced %I 

(RCN 58 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#01

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

7409 sqft

6055 sqft

81.7%

0.786

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 7409 100% 2.2 in 1087 sqft 0.024 ac-ft 1067 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 1087 sqft 0.024 ac-ft 1067 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
1261 cu-ft The surface area of planter box shall be at least 2% of the contributing
1029 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
2.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

1029 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1544 cu-ft from the seasonal high water table.
1261 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
194 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#02

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

8931 sqft

6628 sqft

74.2%

0.718

A 38 0% 2.2 in    0 0.0% 0 sqft
B 55 8382 94% 2.2 in 1229 sqft 0.025 ac-ft 1103 cu-ft 55 0.0% 0 sqft
C 70 549 6% 2.0 in 73 sqft 0.002 ac-ft 66 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 1303 sqft 0.027 ac-ft 1169 cu-ft 0 sqft

Notes:

56 The drainage area to any individual practice shall be 20,000sq-ft or less.
1389 cu-ft The surface area of planter box shall be at least 2% of the contributing
586 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.0 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

586 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1231 cu-ft from the seasonal high water table.
1231 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
62 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.30 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 56

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.3 

in)

Reduced %I 

(RCN 56 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#03

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

Q:\11840001\_Lot 6 - Camden\HYD\SWM Preliminary\SWM Preliminary_ ESD Comp_13-1207.xls
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Date
Project Name
Project No.
By
Checked

2213 sqft

1954 sqft

88.3%

0.845

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 2213 100% 2.4 in 354 sqft 0.009 ac-ft 374 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.4 in 354 sqft 0.009 ac-ft 374 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
405 cu-ft The surface area of planter box shall be at least 2% of the contributing
210 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

210 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
399 cu-ft from the seasonal high water table.
399 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
25 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.56 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.56 in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#04

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

Q:\11840001\_Lot 6 - Camden\HYD\SWM Preliminary\SWM Preliminary_ ESD Comp_13-1207.xls
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Date
Project Name
Project No.
By
Checked

6568 sqft

5719 sqft

87.1%

0.834

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 6568 100% 2.4 in 1051 sqft 0.025 ac-ft 1095 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.4 in 1051 sqft 0.025 ac-ft 1095 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
1186 cu-ft The surface area of planter box shall be at least 2% of the contributing
730 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

730 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1387 cu-ft from the seasonal high water table.
1186 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
91 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#05

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

Q:\11840001\_Lot 6 - Camden\HYD\SWM Preliminary\SWM Preliminary_ ESD Comp_13-1207.xls
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Date
Project Name
Project No.
By
Checked

4889 sqft

4312 sqft

88.2%

0.844

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 4889 100% 2.4 in 782 sqft 0.019 ac-ft 825 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.4 in 782 sqft 0.019 ac-ft 825 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
894 cu-ft The surface area of planter box shall be at least 2% of the contributing
475 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

475 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
903 cu-ft from the seasonal high water table.
894 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
69 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#06

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

12904 sqft

7283 sqft

56.4%

0.558

A 38 0% 2.0 in    0 0.0% 0 sqft
B 55 12904 100% 2.0 in 1721 sqft 0.028 ac-ft 1200 cu-ft 65 10.0% 1290 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.0 in 1721 sqft 0.028 ac-ft 1200 cu-ft 1290 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
1560 cu-ft The surface area of micro-bioretention practices shall be at least 2% of the contributing
376 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

376 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
865 cu-ft from the seasonal high water table.
865 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
0 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.
See manual for addition limitations.

Effective Impervious Area = 1290 sqft

Additional ESD Volume Required = 335 cu-ft (Applied to ESD Practices)

Additional ESD Treatment Required = 0.56 in

Effective % Impervious (Table 5.3) = 10.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 1.44 in (ESD PE Treatment Provided = (ESDVP *  12) / (Rv * A))
Reduced Composite RCN = 65

Depth of Filter Media =  

Surface Area of Micro Bioretention =
Actual Volume Provided =  

Volume Credited Above/Below Micro Bioretention =

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Micro Bioretention =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(1.44 in)

Reduced %I 

(RCN 65 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Mirco Bioretention, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD #7

ESDv COMPUTATIONS

Micro Bioretention

Enter Total Drainage Area to Micro Bioretention =  

Enter Total Impervious Area =  

6/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

1516 sqft

1225 sqft

80.8%

0.777

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 1516 100% 2.2 in 222 sqft 0.005 ac-ft 216 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 222 sqft 0.005 ac-ft 216 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
255 cu-ft The surface area of planter box shall be at least 2% of the contributing
165 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

165 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
314 cu-ft from the seasonal high water table.
255 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
39 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#08

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Date
Project Name
Project No.
By
Checked

2809 sqft

1460 sqft

52.0%

0.518

A 38 0% 2.0 in    0 0.0% 0 sqft
B 55 2809 100% 1.8 in 337 sqft 0.005 ac-ft 218 cu-ft 55 0.0% 0 sqft
C 70 0% 1.8 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 1.8 in 337 sqft 0.005 ac-ft 218 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
315 cu-ft The surface area of planter box shall be at least 2% of the contributing
189 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

189 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
359 cu-ft from the seasonal high water table.
315 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
97 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#09

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Date
Project Name
Project No.
By
Checked

5296 sqft

4335 sqft

81.9%

0.787

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 5296 100% 2.2 in 777 sqft 0.018 ac-ft 764 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 777 sqft 0.018 ac-ft 764 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
903 cu-ft The surface area of planter box shall be at least 2% of the contributing
434 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

434 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
825 cu-ft from the seasonal high water table.
825 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
61 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.38 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.38 in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#10

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Date
Project Name
Project No.
By
Checked

5297 sqft

4317 sqft

81.5%

0.783

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 5297 100% 2.2 in 777 sqft 0.017 ac-ft 761 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 777 sqft 0.017 ac-ft 761 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
899 cu-ft The surface area of planter box shall be at least 2% of the contributing
432 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

432 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
821 cu-ft from the seasonal high water table.
821 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
60 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.37 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.37 in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#11

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Date
Project Name
Project No.
By
Checked

3947 sqft

2493 sqft

63.2%

0.618

A 38 0% 2.2 in    0 0.0% 0 sqft
B 55 3947 100% 2.0 in 526 sqft 0.009 ac-ft 407 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.0 in 526 sqft 0.009 ac-ft 407 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
529 cu-ft The surface area of planter box shall be at least 2% of the contributing
348 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

348 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
661 cu-ft from the seasonal high water table.
529 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
122 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#12

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Date
Project Name
Project No.
By
Checked

2734 sqft

2391 sqft

87.5%

0.837

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 2734 100% 2.4 in 437 sqft 0.011 ac-ft 458 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.4 in 437 sqft 0.011 ac-ft 458 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
496 cu-ft The surface area of planter box shall be at least 2% of the contributing
301 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

301 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
572 cu-ft from the seasonal high water table.
496 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
38 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#13

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Date
Project Name
Project No.
By
Checked

20250 sqft

14925 sqft

73.7%

0.713

A 38 0% 2.2 in    0 0.0% 0 sqft
B 55 16396 81% 2.2 in 2405 sqft 0.049 ac-ft 2144 cu-ft 74 40.0% 6558 sqft
C 70 3854 19% 2.0 in 514 sqft 0.011 ac-ft 458 cu-ft 80 5.0% 193 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 2919 sqft 0.060 ac-ft 2602 cu-ft 6751 sqft

Notes:

58 The drainage area to any individual practice shall be 20,000sq-ft or less.
3130 cu-ft The surface area of micro-bioretention practices shall be at least 2% of the contributing
664 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

664 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1527 cu-ft from the seasonal high water table.
1527 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant

0 cu-ft survival and inhibit weed growth.
The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.
See manual for addition limitations.

Effective Impervious Area = 6751 sqft

Additional ESD Volume Required = 1075 cu-ft (Applied to ESD Practices)

Additional ESD Treatment Required = 0.89 in

Effective % Impervious (Table 5.3) = 33.3%

Excess Volume Provided =  

ESD PE Treatment Provided = 1.27 in (ESD PE Treatment Provided = (ESDVP *  12) / (Rv * A))
Reduced Composite RCN = 75

Depth of Filter Media =  

Surface Area of Micro Bioretention =
Actual Volume Provided =  

Volume Credited Above/Below Micro Bioretention = ESDv is not Satisfied (PE < 2.16 in.)

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Micro Bioretention =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(1.27 in)

Reduced %I 

(RCN 75 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Mirco Bioretention, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#15

ESDv COMPUTATIONS

Micro Bioretention

Enter Total Drainage Area to Micro Bioretention =

Enter Total Impervious Area =  
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Date
Project Name
Project No.
By
Checked

8111 sqft

7410 sqft

91.4%

0.872

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 8111 100% 2.6 in 1406 sqft 0.035 ac-ft 1533 cu-ft 70 25.0% 2028 sqft
C 70 0% 2.2 in    0 0.0% 0 sqft
D 77 0% 2.0 in    0 0.0% 0 sqft

Totals 100% 2.6 in 1406 sqft 0.035 ac-ft 1533 cu-ft 2028 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
1533 cu-ft The surface area of planter box shall be at least 2% of the contributing
608 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

608 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1155 cu-ft from the seasonal high water table.
1155 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant

0 cu-ft survival and inhibit weed growth.
The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 2028 sqft

Additional ESD Volume Required = 378 cu-ft (Applied to ESD Practices )

Additional ESD Treatment Required = 0.64 in

Effective % Impervious (Table 5.3) = 25.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 1.96 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 70

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = ESDv is not Satisfied (PE < 2.6 in.)

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(1.96 in)

Reduced %I 

(RCN 70 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#16

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Project Name
Project No.
By
Checked

4015 sqft

3128 sqft

77.9%

0.751

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 4015 100% 2.2 in 589 sqft 0.013 ac-ft 553 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 589 sqft 0.013 ac-ft 553 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
653 cu-ft The surface area of planter box shall be at least 2% of the contributing
805 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

805 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1530 cu-ft from the seasonal high water table.
653 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
101 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#18

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =
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Project No.
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10624 sqft

9720 sqft

91.5%

0.873

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 10624 100% 2.6 in 1841 sqft 0.046 ac-ft 2010 cu-ft 55 0.0% 0 sqft
C 70 0% 2.2 in    0 0.0% 0 sqft
D 77 0% 2.0 in    0 0.0% 0 sqft

Totals 100% 2.6 in 1841 sqft 0.046 ac-ft 2010 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
2010 cu-ft The surface area of planter box shall be at least 2% of the contributing
904 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

904 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
2079 cu-ft from the seasonal high water table.
2010 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant

0 cu-ft survival and inhibit weed growth.
The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = 0 cu-ft (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#19

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

13283 sqft

12217 sqft

92.0%

0.878

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 13283 100% 2.6 in 2302 sqft 0.058 ac-ft 2526 cu-ft 55 0.0% 0 sqft
C 70 0% 2.2 in    0 0.0% 0 sqft
D 77 0% 2.0 in    0 0.0% 0 sqft

Totals 100% 2.6 in 2302 sqft 0.058 ac-ft 2526 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
2526 cu-ft The surface area of planter box shall be at least 2% of the contributing
1086 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

1086 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
2498 cu-ft from the seasonal high water table.
2498 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant

0 cu-ft survival and inhibit weed growth.
The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = 28 cu-ft (Applied to ESD Practices )

Additional ESD Treatment Required = 0.03 in

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.57 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = ESDv is not Satisfied (PE < 2.6 in.)

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.57 in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#19A

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

13323 sqft

12217 sqft

91.7%

0.875

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 13323 100% 2.6 in 2309 sqft 0.058 ac-ft 2527 cu-ft 55 0.0% 0 sqft
C 70 0% 2.2 in    0 0.0% 0 sqft
D 77 0% 2.0 in    0 0.0% 0 sqft

Totals 100% 2.6 in 2309 sqft 0.058 ac-ft 2527 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
2527 cu-ft The surface area of planter box shall be at least 2% of the contributing
1086 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

1086 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
2498 cu-ft from the seasonal high water table.
2498 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant

0 cu-ft survival and inhibit weed growth.
The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

ESD#19B

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.57 in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"
Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = ESDv is not Satisfied (PE < 2.6 in.)

Excess Volume Provided =  

ESD PE Treatment Provided = 2.57 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = 29 cu-ft (Applied to ESD Practices )

Additional ESD Treatment Required = 0.03 in

Effective % Impervious (Table 5.3) = 0.0%
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Date
Project Name
Project No.
By
Checked

13907 sqft

9702 sqft

69.8%

0.678

A 38 0% 2.2 in    0 0.0% 0 sqft
B 55 7150 51% 2.2 in 1049 sqft 0.020 ac-ft 889 cu-ft 55 0.0% 0 sqft
C 70 6757 49% 2.0 in 901 sqft 0.018 ac-ft 763 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.1 in 1950 sqft 0.038 ac-ft 1652 cu-ft 0 sqft

Notes:

62 The drainage area to any individual practice shall be 20,000sq-ft or less.
2043 cu-ft The surface area of planter box shall be at least 2% of the contributing
836 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.0 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

836 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1756 cu-ft from the seasonal high water table.
1756 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
104 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.23 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 62

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.23 in)

Reduced %I 

(RCN 62 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#20

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

13407 sqft

10487 sqft

78.2%

0.754

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 3950 29% 2.2 in 579 sqft 0.013 ac-ft 546 cu-ft 79 55.0% 2173 sqft
C 70 7813 58% 2.0 in 1042 sqft 0.023 ac-ft 982 cu-ft 83 35.0% 2735 sqft
D 77 1644 12% 1.8 in 197 sqft 0.004 ac-ft 186 cu-ft 86 10.0% 164 sqft

Totals 100% 2.0 in 1818 sqft 0.039 ac-ft 1714 cu-ft 5071 sqft

Notes:

66 The drainage area to any individual practice shall be 20,000sq-ft or less.
2190 cu-ft The surface area of planter box shall be at least 2% of the contributing
348 sqft  drainage area.

12 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

348 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
974 cu-ft from the seasonal high water table.
974 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
0 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 5071 sqft

Additional ESD Volume Required = 739 cu-ft (Applied to ESD Practices )

Additional ESD Treatment Required = 0.88 in

Effective % Impervious (Table 5.3) = 37.8%

Excess Volume Provided =  

ESD PE Treatment Provided = 1.16 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 82

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = ESDv is not Satisfied (PE < 2.03 in.)

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =

Target ESDv 

(cu-ft)

Reduced RCN's 

(1.16 in)

Reduced %I 

(RCN 82 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#21

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

8448 sqft

6076 sqft

71.9%

0.697

A 38 0% 2.2 in    0 0.0% 0 sqft
B 55 8011 95% 2.2 in 1175 sqft 0.024 ac-ft 1024 cu-ft 55 0.0% 0 sqft
C 70 437 5% 2.0 in 58 sqft 0.001 ac-ft 51 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 1233 sqft 0.025 ac-ft 1075 cu-ft 0 sqft

Notes:

56 The drainage area to any individual practice shall be 20,000sq-ft or less.
1276 cu-ft The surface area of planter box shall be at least 2% of the contributing
786 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

786 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1493 cu-ft from the seasonal high water table.
1276 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
201 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 56

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 56 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#23

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Project Name
Project No.
By
Checked

9161 sqft

6098 sqft

66.6%

0.649

A 38 0% 2.2 in    0 0.0% 0 sqft
B 55 6909 75% 2.2 in 1013 sqft 0.019 ac-ft 822 cu-ft 55 0.0% 0 sqft
C 70 2252 25% 2.0 in 300 sqft 0.006 ac-ft 244 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 1314 sqft 0.024 ac-ft 1066 cu-ft 0 sqft

Notes:

59 The drainage area to any individual practice shall be 20,000sq-ft or less.
1288 cu-ft The surface area of planter box shall be at least 2% of the contributing
523 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
4.0 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

523 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1098 cu-ft from the seasonal high water table.
1098 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
33 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.22 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 59

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.22 in)

Reduced %I 

(RCN 59 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#24

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Project Name
Project No.
By
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5706 sqft

5050 sqft

88.5%

0.847

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 3873 68% 2.4 in 620 sqft 0.015 ac-ft 656 cu-ft 55 0.0% 0 sqft
C 70 1833 32% 2.0 in 244 sqft 0.006 ac-ft 259 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.3 in 864 sqft 0.021 ac-ft 914 cu-ft 0 sqft

Notes:

60 The drainage area to any individual practice shall be 20,000sq-ft or less.
1047 cu-ft The surface area of planter box shall be at least 2% of the contributing
530 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

530 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1007 cu-ft from the seasonal high water table.
1007 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
93 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.50 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 60

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.5 

in)

Reduced %I 

(RCN 60 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#25

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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7605 sqft

3730 sqft

49.0%

0.491

A 38 0% 1.8 in    0 0.0% 0 sqft
B 55 4590 60% 1.8 in 551 sqft 0.008 ac-ft 338 cu-ft 55 0.0% 0 sqft
C 70 3015 40% 1.8 in 362 sqft 0.005 ac-ft 222 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 1.8 in 913 sqft 0.013 ac-ft 561 cu-ft 0 sqft

Notes:

61 The drainage area to any individual practice shall be 20,000sq-ft or less.
810 cu-ft The surface area of planter box shall be at least 2% of the contributing
515 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

515 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
979 cu-ft from the seasonal high water table.
810 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
249 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 61

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 61 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#26

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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10547 sqft

8116 sqft

77.0%

0.743

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 8418 80% 2.2 in 1235 sqft 0.026 ac-ft 1146 cu-ft 55 0.0% 0 sqft
C 70 2129 20% 2.0 in 284 sqft 0.006 ac-ft 263 cu-ft 70 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 1519 sqft 0.032 ac-ft 1409 cu-ft 0 sqft

Notes:

58 The drainage area to any individual practice shall be 20,000sq-ft or less.
1697 cu-ft The surface area of planter box shall be at least 2% of the contributing
805 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

805 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1530 cu-ft from the seasonal high water table.
1530 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
120 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided =  

ESD PE Treatment Provided = 2.34 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 58

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided =  

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's 

(2.34 in)

Reduced %I 

(RCN 58 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#27

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

1637 sqft

1431 sqft

87.4%

0.837

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 1637 100% 2.4 in 262 sqft 0.006 ac-ft 274 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.4 in 262 sqft 0.006 ac-ft 274 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
297 cu-ft The surface area of planter box shall be at least 2% of the contributing
165 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

165 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
314 cu-ft from the seasonal high water table.
297 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
23 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#28

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

1750 sqft

1355 sqft

77.4%

0.747

A 38 0% 2.4 in    0 0.0% 0 sqft
B 55 1750 100% 2.2 in 257 sqft 0.006 ac-ft 240 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.2 in 257 sqft 0.006 ac-ft 240 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
283 cu-ft The surface area of planter box shall be at least 2% of the contributing
326 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

326 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
619 cu-ft from the seasonal high water table.
283 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
44 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#29

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

5665 sqft

5013 sqft

88.5%

0.846

A 38 0% 2.6 in    0 0.0% 0 sqft
B 55 5665 100% 2.4 in 906 sqft 0.022 ac-ft 959 cu-ft 55 0.0% 0 sqft
C 70 0% 2.0 in    0 0.0% 0 sqft
D 77 0% 1.8 in    0 0.0% 0 sqft

Totals 100% 2.4 in 906 sqft 0.022 ac-ft 959 cu-ft 0 sqft

Notes:

55 The drainage area to any individual practice shall be 20,000sq-ft or less.
1039 cu-ft The surface area of planter box shall be at least 2% of the contributing
570 sqft  drainage area.

6 in A two to four foot deep layer of filter media shall be provided.
3.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

570 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1083 cu-ft from the seasonal high water table.
1039 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
80 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices )

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Excess Volume Provided = Max Allowable 1-Yr 24-Hr ESDv Used

ESD PE Treatment Provided = 2.60 in (ESD PE Treatment Provided = (ESDVP * 12) / (Rv * A))
Reduced Composite RCN = 55

Depth of Filter Media =  

Surface Area of Planter Box =
Actual Volume Provided = Exceeds Max Allowable 1-Yr 24-Hr Volume!

Volume Credited Above/Below Planter Box = Target ESDv is Satisfied

Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Filter Surface =  

Target ESDv 

(cu-ft)

Reduced RCN's (2.6 

in)

Reduced %I 

(RCN 55 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Planter Box, Af = (PE*DA) / 15"

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

ESD#30

ESDv COMPUTATIONS

Micro-bioretention Planter Box

Enter Total Drainage Area to Planter Box =  

Enter Total Impervious Area =

4/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ
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Date
Project Name
Project No.
By
Checked

20088 sqft

10426 sqft

51.9%

0.517

A 38 0% 2.0 in    0 0.0% 0 sqft
B 55 4188 21% 1.8 in 503 sqft 0.007 ac-ft 325 cu-ft 55 0.0% 0 sqft
C 70 15529 77% 1.8 in 1863 sqft 0.028 ac-ft 1205 cu-ft 70 0.0% 0 sqft
D 77 371 2% 1.8 in 45 sqft 0.001 ac-ft 29 cu-ft 77 0.0% 0 sqft

Totals 100% 1.8 in 2411 sqft 0.036 ac-ft 1558 cu-ft 0 sqft

Notes:

67 The drainage area to any individual practice shall be 20,000sq-ft or less.
2251 cu-ft The surface area of micro-bioretention practices shall be at least 2% of the contributing
640 sqft  drainage area.

8 in A two to four foot deep layer of filter media shall be provided.
4.5 ft Filter beds shall not intercept groundwater.  If designed as infiltration practices, filter bed

640 sqft inverts shall be separated at least four feet vertically (two feet on the lower Eastern shore)
1579 cu-ft from the seasonal high water table.
1579 cu-ft A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance plant
20 cu-ft survival and inhibit weed growth.

The filtering media or planting soil, mulch and underdrain systems shall conform to the 
specifications found in Appendix B.4. of the MDE Stormwater Manual.
See manual for addition limitations.

6/12/2013
Washingtonian North-Lot 8

1184-00-01
CX

AXQ

ESD#31

ESDv COMPUTATIONS

Micro Bioretention

Enter Total Drainage Area to Micro Bioretention =

Enter Total Impervious Area =  

% of Impervious D.A., I =
Volumetric Runoff Coefficient, Rv = (Rv = 0.05 + 0.009 (I))

HSG RCN Area (sqft) Percentage Target PE

Target Af 

(sqft)

Target ESDv 

(ac-ft)

Target ESDv 

(cu-ft)

Reduced RCN's 

(1.82 in)

Reduced %I 

(RCN 67 )

Effective Imp. 

Area

Equations

Target Planning Surface Area of Mirco Bioretention, Af = (PE*DA) / 15"
Target Design Runoff Volume, ESDv = (PE * Rv *(A/43560)) / 12

Composite RCN for "Woods in Good Cond." =

Max Allowable Vol. Based on 1-yr 24-hr Storm (2.6in) =
Enter Filter Surface Area Provided =  

Depth Provided Above Micro Bioretention =  

Depth of Filter Media =  

Surface Area of Micro Bioretention =
Actual Volume Provided =  

Volume Credited Above/Below Micro Bioretention = Target ESDv is Satisfied

Excess Volume Provided =  

ESD PE Treatment Provided = 1.82 in (ESD PE Treatment Provided = (ESDVP *  12) / (Rv * A))
Reduced Composite RCN = 67

Effective Impervious Area = 0 sqft

Additional ESD Volume Required = ESDv is  Satisfied (Applied to ESD Practices)

Additional ESD Treatment Required = ESD is Satisfied

Effective % Impervious (Table 5.3) = 0.0%

Q:\11840001\_Lot 6 - Camden\HYD\SWM Preliminary\SWM Preliminary_ ESD Comp_13-1207.xls
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Map Scale: 1:6,750 if printed on A size (8.5" x 11") sheet.

Soil Map—Montgomery County, Maryland

Natural ResourcesNatural ResourcesNatural ResourcesNatural Resources
Conservation ServiceConservation ServiceConservation ServiceConservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,750 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:15,840.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Montgomery County, Maryland
Survey Area Data:  Version 7, Feb 2, 2007

Date(s) aerial images were photographed:  6/21/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Soil Map–Montgomery County, Maryland

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/2/2013
Page 2 of 3

Page 45 of 46



Map Unit Legend

Montgomery County, Maryland (MD031)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1C Gaila silt loam, 8 to 15 percent slopes 13.0 8.7%

2B Glenelg silt loam, 3 to 8 percent slopes 1.2 0.8%

16D Brinklow-Blocktown channery silt loams, 15 to
25 percent slopes

5.2 3.5%

54A Hatboro silt loam, 0 to 3 percent slopes,
frequently flooded

27.4 18.3%

66UB Wheaton-Urban land complex, 0 to 8 percent
slopes

64.6 43.0%

66UC Wheaton-Urban land complex, 8 to 15 percent
slopes

15.7 10.5%

67UB Urban land-Wheaton complex, 0 to 8 percent
slopes

0.4 0.3%

116D Blocktown channery silt loam, 15 to 25 percent
slopes, very rocky

22.6 15.0%

Totals for Area of Interest 150.2 100.0%

Soil Map–Montgomery County, Maryland

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/2/2013
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Page 46 of 46



 

Joint Hearing - MCC & PC  
 SDP-3878-2013

Exhibit #40


	SDP-3878-2013 - Ex #033 SWM-3880-2013 & SEC-3882-2013-ROAD & POND_report
	SDP-3878-2013 - Ex #034 SWM-3887-2013 & SEC-3884-2013-LOT 4
	SDP-3878-2013 - Ex #035 SWM-3887-2013 & SEC-3884-2013-LOT 4_report
	SDP-3878-2013 - Ex #036 SWM-3883-2013 & SEC 3885-2013 LOT 7
	LTF - SWM PRELIMINARY-001
	LTF - SWM PRELIMINARY-002
	LTF - SWM PRELIMINARY-003
	LTF - SWM PRELIMINARY-004
	LTF - SWM PRELIMINARY-005
	LTF - SWM PRELIMINARY-006
	LTF - SWM PRELIMINARY-007
	LTF - SWM PRELIMINARY-008
	LTF - SWM PRELIMINARY-009
	LTF - SWM PRELIMINARY-010
	LTF - SWM PRELIMINARY-011
	LTF - SWM PRELIMINARY-012

	SDP-3878-2013 - Ex #037 SWM-3883-2013 & SEC 3885-2013 LOT 7 Report
	SDP-3878-2013 - Ex #038 SWM-3889-2013 & SEC-3886-2013-LOT 8
	SDP-3878-2013 - Ex #039 SWM-3889-2013 & SEC-3886-2013-LOT 8 Preliminary_ Report_2nd
	SDP-3878-2013 - Ex #040 Phasing Plan C-4.2



