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DRAINAGE REPORT FOR 1185 N CURTIS RD 

APPENDIX A 

FEMA 100-Year Flood Insurance Rate Map (FIRM) 
FIGURES  
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APPENDIX B 

Table 6-6.  Runoff Coefficient for Rational Method 
TABLE  
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APPENDIX C 

Figure 5-1.  Storm Rainfall Time Intensity-Frequency Curves 
TABLE & FIGURE 
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Tc 
5 - Year 10 - Year 

100- 
Year 

Intensity Intensity Intensity 

min in/hr in/hr in/hr 

5 5.168843 6.030484 8.679216 

10 4.129122 4.817476 6.932486 

15 3.520925 4.107912 5.910713 

20 3.089402 3.604469 5.185755 

25 2.754686 3.213967 4.623433 

30 2.481204 2.894905 4.163983 

35 2.249978 2.625141 3.775523 

40 2.049681 2.391461 3.439024 

45 1.873006 2.185341 3.142211 

50 1.714965 2.00096 2.876702 

55 1.572 1.834167 2.63652 

60 1.441483 1.681897 2.417252 

 
 
 

 
 

  

y = -1.75ln(x) + 8.847

y = -2.52ln(x) + 12.735

y = -1.5ln(x) + 7.583

0

1

2

3

4

5

6

7

8

9

10

0 20 40 60 80

10 - Year
100- Year
5 - Year



 

 

DRAINAGE REPORT FOR 1185 N CURTIS RD 

APPENDIX D 

Existing Condition Drainage Plan 
FIGURE 
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APPENDIX E 

Infiltration Area S Calculations 
TABLES & FIGURES 

 
 
  



Stage Area Volume

(ft) (sq-ft) (cu-ft)

0 504 0

1 864 1116

2 1296 2844

3 1800 5292

Stage-Area-Storage Curve for Infiltration Area S

y = 333x2 + 761.4x + 5.4

0

1000

2000

3000

4000

5000

6000

0 0.5 1 1.5 2 2.5 3 3.5

Stage-Storage Curve for Infiltration Area S

Stage-Storage Curve for
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Stage      

(ft)

Qumulat. 

Volume    

(cu-ft)

Volume 

per Stage  

(cu-ft)

Length (ft)
Ksat      

(ft/s)

Area      

(sq-ft)

Outflow 

through 

Gabion 

(cfs)

Outflow 

through 

Gabion 

(cfh)

Detent. 

Time per 

Stage  (hr)

Qumulate  

Detent. 

Time       

(hr)

0.0 5.4 9 0.002 0 0.000 0.0

0.1 84.9 79.5 8.85 0.002 6 0.000 0.5 162.80

0.2 171.0 86.1 8.7 0.002 12 0.001 2.0 43.36

0.3 263.8 92.8 8.55 0.002 18 0.001 4.5 20.41

0.4 363.2 99.5 8.4 0.002 24 0.002 8.2 12.09

0.5 469.4 106.1 8.25 0.002 30 0.004 13.1 8.11 8.11

0.6 582.1 112.8 8.1 0.002 36 0.005 19.2 5.87 13.98

0.7 701.6 119.4 7.95 0.002 42 0.007 26.6 4.49 18.46

0.8 827.6 126.1 7.8 0.002 48 0.010 35.4 3.56 22.02

0.9 960.4 132.8 7.65 0.002 54 0.013 45.7 2.90 24.92

1.0 1099.8 139.4 7.5 0.002 60 0.016 57.6 2.42 27.34

1.1 1245.9 146.1 7.35 0.002 66 0.020 71.1 2.05 29.40

1.2 1398.6 152.7 7.2 0.002 72 0.024 86.4 1.77 31.17

1.3 1558.0 159.4 7.05 0.002 78 0.029 103.6 1.54 32.70

1.4 1724.0 166.1 6.9 0.002 84 0.034 122.7 1.35 34.06

1.5 1896.8 172.7 6.75 0.002 90 0.040 144.0 1.20 35.26

1.6 2076.1 179.4 6.6 0.002 96 0.047 167.6 1.07 36.33

1.7 2262.2 186.0 6.45 0.002 102 0.054 193.6 0.96 37.29

1.8 2454.8 192.7 6.3 0.002 108 0.062 222.2 0.87 38.16

1.9 2654.2 199.4 6.15 0.002 114 0.070 253.6 0.79 38.94

2.0 2860.2 206.0 6 0.002 120 0.080 288.0 0.72 39.66

2.1 3072.9 212.7 5.85 0.002 126 0.090 325.7 0.65 40.31

2.2 3292.2 219.3 5.7 0.002 132 0.102 366.8 0.60 40.91

2.3 3518.2 226.0 5.55 0.002 138 0.114 411.8 0.55 41.46

2.4 3750.8 232.7 5.4 0.002 144 0.128 460.8 0.50 41.96

2.5 3990.2 239.3 5.25 0.002 150 0.143 514.3 0.47 42.43

2.6 4236.1 246.0 5.1 0.002 156 0.159 572.6 0.43 42.86

2.7 4488.8 252.6 4.95 0.002 162 0.177 636.2 0.40 43.25

2.8 4748.0 259.3 4.8 0.002 168 0.196 705.6 0.37 43.62

2.9 5014.0 266.0 4.65 0.002 174 0.217 781.3 0.34 43.96

3.0 5286.6 272.6 4.5 0.002 180 0.240 864.0 0.32 44.28

Flow through Gabion for Infiltration Area S

y = 0.0081x3 - 0.0011x2 + 0.0106x - 0.0015

-0.050

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Outflow through Gabion (cfs)



Stage     

(ft)

Volume 

per Stage  

(cu-ft)

Ksoil      

(ft/s)

Area      

(sq-ft)

Infiltrate. 

Flow (cfs)

Outflow 

through 

Gabion 

(cfh)

Detent. 

Time per 

Stage   

(hr)

Qumulate

.  Detent. 

Time      

(hr)

0.0 0.000032 504 0 0.0

0.1 79.5 0.000032 537 0.0002 0.7 117.10

0.2 86.1 0.000032 570 0.0004 1.4 59.73

0.3 92.8 0.000032 604 0.0006 2.3 40.47

0.4 99.5 0.000032 639 0.0009 3.2 30.76

0.5 106.1 0.000032 675 0.0012 4.3 24.87 24.87

0.6 112.8 0.000032 711 0.0015 5.4 20.90 45.76

0.7 119.4 0.000032 748 0.0018 6.6 18.03 63.79

0.8 126.1 0.000032 786 0.0022 8.0 15.85 79.65

0.9 132.8 0.000032 825 0.0026 9.4 14.14 93.79

1.0 139.4 0.000032 864 0.0030 10.9 12.76 106.55

1.1 146.1 0.000032 904 0.0035 12.6 11.62 118.17

1.2 152.7 0.000032 945 0.0040 14.3 10.66 128.83

1.3 159.4 0.000032 986 0.0045 16.2 9.83 138.66

1.4 166.1 0.000032 1028 0.0051 18.2 9.12 147.79

1.5 172.7 0.000032 1071 0.0056 20.3 8.50 156.29

1.6 179.4 0.000032 1115 0.0063 22.5 7.96 164.24

1.7 186.0 0.000032 1159 0.0069 24.9 7.47 171.71

1.8 192.7 0.000032 1204 0.0076 27.4 7.03 178.75

1.9 199.4 0.000032 1250 0.0083 30.0 6.64 185.39

2.0 206.0 0.000032 1296 0.0091 32.8 6.29 191.67

2.1 212.7 0.000032 1343 0.0099 35.7 5.96 197.64

2.2 219.3 0.000032 1391 0.0107 38.7 5.67 203.30

2.3 226.0 0.000032 1440 0.0116 41.9 5.40 208.70

2.4 232.7 0.000032 1489 0.0126 45.2 5.15 213.85

2.5 239.3 0.000032 1539 0.0135 48.6 4.92 218.77

2.6 246.0 0.000032 1590 0.0145 52.3 4.71 223.48

2.7 252.6 0.000032 1641 0.0156 56.0 4.51 227.99

2.8 259.3 0.000032 1693 0.0167 60.0 4.32 232.31

2.9 266.0 0.000032 1746 0.0178 64.0 4.15 236.47

3.0 272.6 0.000032 1800 0.0190 68.3 3.99 240.46

Infiltration for Infiltration Area S

y = 0.0017x2 + 0.0011x + 0.0002

0

0

0

0

0

0

0

0

0

0

0

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Infiltrate. Flow (cfs)



Time 

(min)

Inflow C 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

0 0 0 0 0 0.00 0.0002

1 0.20 0.2054 12 12 0.04 0.00 0.0002

2 0.41 0.4087 25 37 0.06 0.00 0.0003

3 0.61 0.6119 37 74 0.10 0.00 0.0003

4 0.81 0.8149 49 122 0.14 0.00 0.0004

5 1.02 1.0178 61 184 0.19 0.00 0.0005

6 1.22 1.2205 73 257 0.26 0.0008 0.0006

7 1.42 1.4231 85 342 0.33 0.0018 0.0008

8 1.63 1.6254 98 440 0.41 0.0030 0.0009

9 1.83 1.8275 110 549 0.51 0.0045 0.0012

10 2.04 2.0293 122 671 0.61 0.0063 0.0015

11 2.24 2.2307 134 805 0.72 0.0085 0.0019

12 2.44 2.4316 146 951 0.83 0.0113 0.0023

13 2.65 2.6319 158 1109 0.95 0.0148 0.0028

14 2.65 2.6360 158 1267 1.07 0.0188 0.0033

15 2.45 2.4280 146 1413 1.18 0.0229 0.0039

16 2.25 2.2198 133 1546 1.28 0.0272 0.0044

17 2.04 2.0115 121 1666 1.36 0.0315 0.0049

18 1.84 1.8033 108 1775 1.44 0.0356 0.0053

19 1.64 1.5952 96 1870 1.50 0.0394 0.0057

20 1.43 1.3874 83 1954 1.56 0.0430 0.0061

21 1.23 1.1800 71 2024 1.61 0.0461 0.0064

22 1.03 0.9731 58 2083 1.64 0.0488 0.0066

23 0.82 0.7666 46 2129 1.67 0.0510 0.0068

24 0.62 0.5607 34 2162 1.70 0.0526 0.0070

25 0.42 0.3555 21 2184 1.71 0.0537 0.0070

26 0.21 0.1508 9 2193 1.72 0.0541 0.0071

27 0.01 -0.0532 -3 2190 1.71 0.0540 0.0071

28 0.00 -0.0611 -4 2186 1.71 0.0538 0.0071

29 0.00 -0.0609 -4 2182 1.71 0.0536 0.0070

30 0.00 -0.0607 -4 2179 1.71 0.0534 0.0070

31 0.00 -0.0605 -4 2175 1.70 0.0533 0.0070

32 0.00 -0.0603 -4 2171 1.70 0.0531 0.0070

33 0.00 -0.0601 -4 2168 1.70 0.0529 0.0070

34 0.00 -0.0599 -4 2164 1.70 0.0527 0.0070

35 0.00 -0.0597 -4 2161 1.69 0.0526 0.0069

36 0.00 -0.0595 -4 2157 1.69 0.0524 0.0069

37 0.00 -0.0593 -4 2154 1.69 0.0522 0.0069

38 0.00 -0.0591 -4 2150 1.69 0.0520 0.0069

39 0.00 -0.0589 -4 2146 1.69 0.0519 0.0069

40 0.00 -0.0588 -4 2143 1.68 0.0517 0.0069

Infiltration Flow for Infiltration Area S (5-Year)



Time 

(min)

Inflow C 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

Infiltration Flow for Infiltration Area S (5-Year)

41 0.00 -0.0586 -4 2139 1.68 0.0515 0.0069

42 0.00 -0.0584 -4 2136 1.68 0.0514 0.0068

43 0.00 -0.0582 -3 2132 1.68 0.0512 0.0068

44 0.00 -0.0580 -3 2129 1.67 0.0510 0.0068

45 0.00 -0.0578 -3 2125 1.67 0.0509 0.0068

46 0.00 -0.0577 -3 2122 1.67 0.0507 0.0068

47 0.00 -0.0575 -3 2119 1.67 0.0505 0.0068

48 0.00 -0.0573 -3 2115 1.67 0.0504 0.0067

49 0.00 -0.0571 -3 2112 1.66 0.0502 0.0067

50 0.00 -0.0569 -3 2108 1.66 0.0500 0.0067

51 0.00 -0.0568 -3 2105 1.66 0.0499 0.0067

52 0.00 -0.0566 -3 2101 1.66 0.0497 0.0067

53 0.00 -0.0564 -3 2098 1.65 0.0496 0.0067

54 0.00 -0.0562 -3 2095 1.65 0.0494 0.0067

55 0.00 -0.0561 -3 2091 1.65 0.0492 0.0066

56 0.00 -0.0559 -3 2088 1.65 0.0491 0.0066

57 0.00 -0.0557 -3 2085 1.65 0.0489 0.0066

58 0.00 -0.0555 -3 2081 1.64 0.0488 0.0066

59 0.00 -0.0554 -3 2078 1.64 0.0486 0.0066

60 0.00 -0.0552 -3 2075 1.64 0.0485 0.0066



Time 

(min)

Inflow C 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

0 0 0 0 0 0.00 0.0002

1 0.54 0.54 33 33 0.06 0.00 0.0003

2 1.08 1.08 65 98 0.12 0.00 0.0004

3 1.62 1.62 97 195 0.20 0.00 0.0005

4 2.16 2.16 130 325 0.32 0.00 0.0007

5 2.70 2.70 162 487 0.45 0.00 0.0011

6 3.24 3.24 194 681 0.62 0.0065 0.0015

7 3.78 3.78 227 908 0.80 0.0104 0.0022

8 4.33 4.31 259 1166 1.00 0.0162 0.0030

9 4.87 4.85 291 1457 1.21 0.0243 0.0040

10 5.41 5.38 323 1780 1.44 0.0358 0.0053

11 5.94 5.90 354 2134 1.68 0.0513 0.0068

12 5.40 5.34 320 2454 1.88 0.0678 0.0083

13 4.86 4.78 287 2741 2.05 0.0846 0.0096

14 4.32 4.22 253 2994 2.19 0.1007 0.0107

15 3.78 3.66 220 3214 2.30 0.1155 0.0118

16 3.24 3.11 186 3401 2.40 0.1285 0.0126

17 2.69 2.55 153 3554 2.47 0.1395 0.0133

18 2.15 2.00 120 3674 2.53 0.1483 0.0138

19 1.61 1.45 87 3761 2.57 0.1547 0.0142

20 1.07 0.90 54 3815 2.59 0.1587 0.0145

21 0.53 0.36 22 3837 2.60 0.1603 0.0146

22 0.00 -0.17 -10 3826 2.60 0.1595 0.0145

23 0.00 -0.17 -10 3816 2.59 0.1588 0.0145

24 0.00 -0.17 -10 3805 2.59 0.1580 0.0144

25 0.00 -0.17 -10 3795 2.58 0.1572 0.0144

26 0.00 -0.17 -10 3785 2.58 0.1565 0.0143

27 0.00 -0.17 -10 3775 2.57 0.1557 0.0143

28 0.00 -0.17 -10 3764 2.57 0.1549 0.0142

29 0.00 -0.17 -10 3754 2.56 0.1542 0.0142

30 0.00 -0.17 -10 3744 2.56 0.1535 0.0141

31 0.00 -0.17 -10 3734 2.55 0.1527 0.0141

32 0.00 -0.17 -10 3724 2.55 0.1520 0.0141

33 0.00 -0.17 -10 3714 2.55 0.1512 0.0140

34 0.00 -0.17 -10 3704 2.54 0.1505 0.0140

35 0.00 -0.16 -10 3694 2.54 0.1498 0.0139

36 0.00 -0.16 -10 3684 2.53 0.1491 0.0139

37 0.00 -0.16 -10 3675 2.53 0.1483 0.0138

38 0.00 -0.16 -10 3665 2.52 0.1476 0.0138

39 0.00 -0.16 -10 3655 2.52 0.1469 0.0138

40 0.00 -0.16 -10 3646 2.51 0.1462 0.0137

Infiltration Flow for Infiltration Area S (100-Year)



Time 

(min)

Inflow C 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

Infiltration Flow for Infiltration Area S (100-Year)

41 0.00 -0.16 -10 3636 2.51 0.1455 0.0137

42 0.00 -0.16 -10 3627 2.51 0.1448 0.0136

43 0.00 -0.16 -10 3617 2.50 0.1441 0.0136

44 0.00 -0.16 -9 3608 2.50 0.1434 0.0135

45 0.00 -0.16 -9 3598 2.49 0.1427 0.0135

46 0.00 -0.16 -9 3589 2.49 0.1421 0.0135

47 0.00 -0.16 -9 3579 2.48 0.1414 0.0134

48 0.00 -0.15 -9 3570 2.48 0.1407 0.0134

49 0.00 -0.15 -9 3561 2.47 0.1400 0.0133

50 0.00 -0.15 -9 3552 2.47 0.1394 0.0133

51 0.00 -0.15 -9 3543 2.47 0.1387 0.0132

52 0.00 -0.15 -9 3533 2.46 0.1380 0.0132

53 0.00 -0.15 -9 3524 2.46 0.1374 0.0132

54 0.00 -0.15 -9 3515 2.45 0.1367 0.0131

55 0.00 -0.15 -9 3506 2.45 0.1361 0.0131

56 0.00 -0.15 -9 3497 2.44 0.1354 0.0130

57 0.00 -0.15 -9 3488 2.44 0.1348 0.0130

58 0.00 -0.15 -9 3480 2.44 0.1342 0.0130

59 0.00 -0.15 -9 3471 2.43 0.1335 0.0129

60 0.00 -0.15 -9 3462 2.43 0.1329 0.0129



DRAINAGE REPORT FOR 1185 N CURTIS RD 

APPENDIX F 

Infiltration Area N Calculations 
TABLES & FIGURES 



Stage Area Volume

(ft) (sq-ft) (cu-ft)

0 864 0

1 1296 1728

2 1800 4176

y = 36x2 + 396x + 864

y = 360x2 + 1368x + 2E-12

Stage-Area-Storage Curve for Infiltration Area N

y = 360x2 + 1368x + 2E-12
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y = 36x2 + 396x + 864
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Stage     

(ft)

Qumulat. 

Volume   

(cu-ft)

Volume 

per Stage  

(cu-ft)

Length 

(ft)

Ksat      

(ft/s)

Area      

(sq-ft)

Outflow 

through 

Gabion 

(cfs)

Outflow 

through 

Gabion 

(cfh)

Detent. 

Time per 

Stage  (hr)

Qumulat.  

Detent. 

Time      

(hr)

0.0 0.0 6 0.002 0 0.000 0.0

0.1 140.4 140.4 5.9 0.002 6 0.000 0.7 191.75

0.2 288.0 147.6 5.8 0.002 12 0.001 3.0 49.54

0.3 442.8 154.8 5.7 0.002 18 0.002 6.8 22.69

0.4 604.8 162.0 5.6 0.002 24 0.003 12.3 13.13

0.5 774.0 169.2 5.5 0.002 30 0.005 19.6 8.62 8.62

0.6 950.4 176.4 5.4 0.002 36 0.008 28.8 6.13 14.74

0.7 1134.0 183.6 5.3 0.002 42 0.011 39.9 4.60 19.34

0.8 1324.8 190.8 5.2 0.002 48 0.015 53.2 3.59 22.93

0.9 1522.8 198.0 5.1 0.002 54 0.019 68.6 2.89 25.81

1.0 1728.0 205.2 5 0.002 60 0.024 86.4 2.38 28.19

1.1 1940.4 212.4 4.9 0.002 66 0.030 106.7 1.99 30.18

1.2 2160.0 219.6 4.8 0.002 72 0.036 129.6 1.69 31.87

1.3 2386.8 226.8 4.7 0.002 78 0.043 155.3 1.46 33.33

1.4 2620.8 234.0 4.6 0.002 84 0.051 184.1 1.27 34.60

1.5 2862.0 241.2 4.5 0.002 90 0.060 216.0 1.12 35.72

1.6 3110.4 248.4 4.4 0.002 96 0.070 251.3 0.99 36.71

1.7 3366.0 255.6 4.3 0.002 102 0.081 290.3 0.88 37.59

1.8 3628.8 262.8 4.2 0.002 108 0.093 333.3 0.79 38.38

1.9 3898.8 270.0 4.1 0.002 114 0.106 380.4 0.71 39.09

2.0 4176.0 277.2 4 0.002 120 0.120 432.0 0.64 39.73

Flow through Gabion for Infiltration Area N

y = 0.0073x3 + 0.0141x2 + 0.0027x - 0.0002
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Stage     

(ft)

Volume 

per Stage  

(cu-ft)

Ksoil      

(ft/s)

Area      

(sq-ft)

Infiltrate. 

Flow (cfs)

Outflow 

through 

Gabion 

(cfh)

Detent. 

Time per 

Stage   

(hr)

Qumulat.  

Detent. 

Time      

(hr)

0.0 0.000032 864 0 0.0

0.1 140.4 0.000032 904 0.0003 1.1 122.84

0.2 147.6 0.000032 945 0.0007 2.4 61.79

0.3 154.8 0.000032 986 0.0010 3.7 41.39

0.4 162.0 0.000032 1028 0.0014 5.2 31.15

0.5 169.2 0.000032 1071 0.0019 6.8 24.99 24.99

0.6 176.4 0.000032 1115 0.0023 8.5 20.86 45.85

0.7 183.6 0.000032 1159 0.0028 10.3 17.90 63.75

0.8 190.8 0.000032 1204 0.0034 12.2 15.67 79.42

0.9 198.0 0.000032 1250 0.0039 14.2 13.92 93.35

1.0 205.2 0.000032 1296 0.0046 16.4 12.52 105.87

1.1 212.4 0.000032 1343 0.0052 18.7 11.37 117.24

1.2 219.6 0.000032 1391 0.0059 21.1 10.40 127.65

1.3 226.8 0.000032 1440 0.0066 23.7 9.58 137.23

1.4 234.0 0.000032 1489 0.0073 26.4 8.88 146.11

1.5 241.2 0.000032 1539 0.0081 29.2 8.26 154.37

1.6 248.4 0.000032 1590 0.0089 32.2 7.72 162.10

1.7 255.6 0.000032 1641 0.0098 35.3 7.25 169.34

1.8 262.8 0.000032 1693 0.0107 38.5 6.82 176.16

1.9 270.0 0.000032 1746 0.0117 42.0 6.44 182.60

2.0 277.2 0.000032 1800 0.0126 45.5 6.09 188.69

Infiltration for Infiltration Area N

y = 0.0018x2 + 0.0027x + 4E-05
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Time 

(min)

Inflow F 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

0 0 0 0 0 0.00 0.0001

1 0.20 0.2011 12 12 0.04 0.00 0.0002

2 0.40 0.4022 24 36 0.06 0.0000 0.0002

3 0.60 0.6032 36 72 0.10 0.0002 0.0003

4 0.80 0.8040 48 121 0.14 0.0005 0.0004

5 1.01 1.0048 60 181 0.19 0.0009 0.0006

6 1.21 1.2053 72 253 0.25 0.0015 0.0008

7 1.41 1.4056 84 338 0.33 0.0025 0.0011

8 1.61 1.6055 96 434 0.41 0.0038 0.0014

9 1.81 1.8050 108 542 0.50 0.0056 0.0018

10 1.93 1.9241 115 658 0.60 0.0080 0.0023

11 1.73 1.7202 103 761 0.68 0.0105 0.0027

12 1.53 1.5161 91 852 0.75 0.0130 0.0031

13 1.33 1.3121 79 931 0.82 0.0154 0.0034

14 1.13 1.1082 66 997 0.87 0.0175 0.0037

15 0.93 0.9046 54 1051 0.91 0.0194 0.0040

16 0.72 0.7013 42 1093 0.94 0.0210 0.0042

17 0.52 0.4985 30 1123 0.97 0.0221 0.0043

18 0.32 0.2960 18 1141 0.98 0.0228 0.0044

19 0.12 0.0941 6 1147 0.98 0.0230 0.0044

20 0.00 -0.0275 -2 1145 0.98 0.0230 0.0044

21 0.00 -0.0274 -2 1143 0.98 0.0229 0.0044

22 0.00 -0.0273 -2 1142 0.98 0.0228 0.0044

23 0.00 -0.0273 -2 1140 0.98 0.0228 0.0044

24 0.00 -0.0272 -2 1139 0.98 0.0227 0.0044

25 0.00 -0.0271 -2 1137 0.98 0.0227 0.0044

26 0.00 -0.0270 -2 1135 0.97 0.0226 0.0044

27 0.00 -0.0270 -2 1134 0.97 0.0225 0.0044

28 0.00 -0.0269 -2 1132 0.97 0.0225 0.0044

29 0.00 -0.0268 -2 1130 0.97 0.0224 0.0044

30 0.00 -0.0268 -2 1129 0.97 0.0223 0.0044

31 0.00 -0.0267 -2 1127 0.97 0.0223 0.0043

32 0.00 -0.0266 -2 1126 0.97 0.0222 0.0043

33 0.00 -0.0266 -2 1124 0.97 0.0222 0.0043

34 0.00 -0.0265 -2 1122 0.96 0.0221 0.0043

35 0.00 -0.0264 -2 1121 0.96 0.0220 0.0043

36 0.00 -0.0263 -2 1119 0.96 0.0220 0.0043

37 0.00 -0.0263 -2 1118 0.96 0.0219 0.0043

38 0.00 -0.0262 -2 1116 0.96 0.0219 0.0043

39 0.00 -0.0261 -2 1115 0.96 0.0218 0.0043

40 0.00 -0.0261 -2 1113 0.96 0.0217 0.0043

Infiltration Flow for Infiltration Area N (5-Year)



Time 

(min)

Inflow F 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

Infiltration Flow for Infiltration Area N (5-Year)

41 0.00 -0.0260 -2 1111 0.96 0.0217 0.0043

42 0.00 -0.0259 -2 1110 0.96 0.0216 0.0043

43 0.00 -0.0259 -2 1108 0.95 0.0216 0.0043

44 0.00 -0.0258 -2 1107 0.95 0.0215 0.0042

45 0.00 -0.0257 -2 1105 0.95 0.0214 0.0042

46 0.00 -0.0257 -2 1104 0.95 0.0214 0.0042

47 0.00 -0.0256 -2 1102 0.95 0.0213 0.0042

48 0.00 -0.0255 -2 1101 0.95 0.0213 0.0042

49 0.00 -0.0255 -2 1099 0.95 0.0212 0.0042

50 0.00 -0.0254 -2 1098 0.95 0.0211 0.0042

51 0.00 -0.0254 -2 1096 0.94 0.0211 0.0042

52 0.00 -0.0253 -2 1095 0.94 0.0210 0.0042

53 0.00 -0.0252 -2 1093 0.94 0.0210 0.0042

54 0.00 -0.0252 -2 1091 0.94 0.0209 0.0042

55 0.00 -0.0251 -2 1090 0.94 0.0209 0.0042

56 0.00 -0.0250 -2 1088 0.94 0.0208 0.0042

57 0.00 -0.0250 -1 1087 0.94 0.0208 0.0042

58 0.00 -0.0249 -1 1085 0.94 0.0207 0.0041

59 0.00 -0.0248 -1 1084 0.94 0.0206 0.0041

60 0.00 -0.0248 -1 1083 0.93 0.0206 0.0041



Time 

(min)

Inflow F 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

0 0 0 0 0 0.00 0.0001

1 0.56 0.56 33 33 0.06 0.0000 0.0002

2 1.11 1.11 67 100 0.12 0.0003 0.0004

3 1.67 1.67 100 200 0.21 0.0010 0.0007

4 2.22 2.22 133 333 0.32 0.0024 0.0011

5 2.78 2.77 166 500 0.47 0.0048 0.0017

6 3.33 3.33 200 699 0.63 0.0089 0.0025

7 3.89 3.88 233 932 0.82 0.0154 0.0034

8 4.10 4.08 245 1177 1.01 0.0242 0.0046

9 3.54 3.51 211 1388 1.16 0.0335 0.0056

10 2.99 2.95 177 1564 1.29 0.0425 0.0065

11 2.43 2.38 143 1707 1.39 0.0506 0.0073

12 1.88 1.82 109 1816 1.47 0.0572 0.0079

13 1.32 1.25 75 1892 1.52 0.0619 0.0083

14 0.76 0.69 42 1933 1.55 0.0647 0.0085

15 0.21 0.14 8 1941 1.55 0.0652 0.0086

16 0.00 -0.07 -4 1937 1.55 0.0649 0.0085

17 0.00 -0.07 -4 1933 1.55 0.0646 0.0085

18 0.00 -0.07 -4 1928 1.54 0.0643 0.0085

19 0.00 -0.07 -4 1924 1.54 0.0640 0.0085

20 0.00 -0.07 -4 1919 1.54 0.0637 0.0084

21 0.00 -0.07 -4 1915 1.53 0.0635 0.0084

22 0.00 -0.07 -4 1911 1.53 0.0632 0.0084

23 0.00 -0.07 -4 1906 1.53 0.0629 0.0084

24 0.00 -0.07 -4 1902 1.53 0.0626 0.0083

25 0.00 -0.07 -4 1898 1.52 0.0623 0.0083

26 0.00 -0.07 -4 1894 1.52 0.0621 0.0083

27 0.00 -0.07 -4 1889 1.52 0.0618 0.0083

28 0.00 -0.07 -4 1885 1.51 0.0615 0.0083

29 0.00 -0.07 -4 1881 1.51 0.0613 0.0082

30 0.00 -0.07 -4 1877 1.51 0.0610 0.0082

31 0.00 -0.07 -4 1873 1.51 0.0607 0.0082

32 0.00 -0.07 -4 1869 1.50 0.0605 0.0082

33 0.00 -0.07 -4 1865 1.50 0.0602 0.0081

34 0.00 -0.07 -4 1860 1.50 0.0599 0.0081

35 0.00 -0.07 -4 1856 1.49 0.0597 0.0081

36 0.00 -0.07 -4 1852 1.49 0.0594 0.0081

37 0.00 -0.07 -4 1848 1.49 0.0592 0.0080

38 0.00 -0.07 -4 1844 1.49 0.0589 0.0080

39 0.00 -0.07 -4 1840 1.48 0.0587 0.0080

40 0.00 -0.07 -4 1836 1.48 0.0584 0.0080

Infiltration Flow for Infiltration Area N (100-Year)



Time 

(min)

Inflow F 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Outflow 

through 

Gabion 

(cfs)

Infiltrate 

Flow (cfs)

Infiltration Flow for Infiltration Area N (100-Year)

41 0.00 -0.07 -4 1832 1.48 0.0582 0.0080

42 0.00 -0.07 -4 1828 1.48 0.0579 0.0079

43 0.00 -0.07 -4 1824 1.47 0.0577 0.0079

44 0.00 -0.07 -4 1820 1.47 0.0574 0.0079

45 0.00 -0.07 -4 1816 1.47 0.0572 0.0079

46 0.00 -0.07 -4 1813 1.46 0.0569 0.0079

47 0.00 -0.06 -4 1809 1.46 0.0567 0.0078

48 0.00 -0.06 -4 1805 1.46 0.0564 0.0078

49 0.00 -0.06 -4 1801 1.46 0.0562 0.0078

50 0.00 -0.06 -4 1797 1.45 0.0560 0.0078

51 0.00 -0.06 -4 1793 1.45 0.0557 0.0078

52 0.00 -0.06 -4 1789 1.45 0.0555 0.0077

53 0.00 -0.06 -4 1786 1.45 0.0553 0.0077

54 0.00 -0.06 -4 1782 1.44 0.0550 0.0077

55 0.00 -0.06 -4 1778 1.44 0.0548 0.0077

56 0.00 -0.06 -4 1774 1.44 0.0546 0.0076

57 0.00 -0.06 -4 1771 1.44 0.0544 0.0076

58 0.00 -0.06 -4 1767 1.43 0.0541 0.0076

59 0.00 -0.06 -4 1763 1.43 0.0539 0.0076

60 0.00 -0.06 -4 1759 1.43 0.0537 0.0076
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REQUIRED NOTES:

CITY/COUNTY PLAN REVIEW IS PROVIDED ONLY FOR
GENERAL CONFORMANCE WITH CITY/COUNTY DESIGN
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DETAILED DRAINAGE CONSTRUCTION PLANS AND SPECIFICATIONS ENGINEER'S STATEMENT:
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Infiltration Area N2 Calculations 
FIGURE 

 
 
  



Stage      

(ft)

Area      

(sq-ft)

Volume 

(cu-ft)

0 951 0

1 1346 1822

y = 0.0005x

y = 1822.1x

Stage-Area-Storage Curve for Infiltration Area N2

y = 0.0005x
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Stage     

(ft)

Volume 

per Stage  

(cu-ft)

Ksoil      

(ft/s)

Area      

(sq-ft)

Infiltrate. 

Flow (cfs)

0.0 0.0 0.000032 951 0

0.1 182.2 0.000032 991 0.000348

0.2 364.4 0.000032 1030 0.000724

0.3 546.6 0.000032 1070 0.001127

0.4 728.8 0.000032 1109 0.001558

0.5 911.1 0.000032 1149 0.002018

0.6 1093.3 0.000032 1188 0.002504

0.7 1275.5 0.000032 1228 0.003019

0.8 1457.7 0.000032 1267 0.003561

0.9 1639.9 0.000032 1307 0.004131

1.0 1822.1 0.000032 1346 0.004729

y = 0.0014x2 + 0.0033x - 1E-17

Stage-Infiltration Flow Curve for Infiltration Area N2

Infiltration Area N2

y = 0.0014x2 + 0.0033x - 1E-17
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Stage-Infiltrated Flow Curve…



Time 

(min)

Inflow D 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Infiltrate 

Flow (cfs)

0 0 0 0 0 0.0001

1 0.03 0.0285 2 2 0.00 0.0000

2 0.06 0.0571 3 5 0.00 0.0000

3 0.09 0.0857 5 10 0.01 0.0000

4 0.11 0.1142 7 17 0.01 0.0000

5 0.14 0.1428 9 26 0.01 0.0000

6 0.17 0.1713 10 36 0.02 0.0001

7 0.20 0.1999 12 48 0.02 0.0001

8 0.23 0.2284 14 62 0.03 0.0001

9 0.26 0.2570 15 77 0.04 0.0001

10 0.29 0.2855 17 94 0.05 0.0002

11 0.31 0.3140 19 113 0.06 0.0002

12 0.34 0.3425 21 134 0.07 0.0002

13 0.37 0.3711 22 156 0.08 0.0003

14 0.40 0.3996 24 180 0.09 0.0003

15 0.43 0.4281 26 206 0.10 0.0004

16 0.46 0.4566 27 233 0.12 0.0004

17 0.49 0.4851 29 262 0.13 0.0005

18 0.51 0.5137 31 293 0.15 0.0005

19 0.54 0.5422 33 325 0.16 0.0006

20 0.57 0.5707 34 360 0.18 0.0006

21 0.60 0.5992 36 396 0.20 0.0007

22 0.63 0.6276 38 433 0.22 0.0008

23 0.66 0.6561 39 473 0.24 0.0009

24 0.69 0.6846 41 514 0.26 0.0009

25 0.71 0.7131 43 556 0.28 0.0010

26 0.74 0.7416 44 601 0.30 0.0011

27 0.74 0.7425 45 646 0.32 0.0012

28 0.72 0.7139 43 688 0.34 0.0013

29 0.69 0.6852 41 729 0.36 0.0014

30 0.66 0.6566 39 769 0.38 0.0015

31 0.63 0.6279 38 807 0.40 0.0016

32 0.60 0.5993 36 842 0.42 0.0016

33 0.57 0.5706 34 877 0.44 0.0017

34 0.54 0.5420 33 909 0.45 0.0018

35 0.52 0.5134 31 940 0.47 0.0019

36 0.49 0.4847 29 969 0.48 0.0019

37 0.46 0.4561 27 997 0.50 0.0020

Infiltration Flow for Infiltration Area N2
Infiltration Area N2 (5-Year)



Time 

(min)

Inflow D 

(cfs)

Inflow - 

Outflow - 

Infiltrate 

(cfs)

Volume 

per Stage 

(cu-ft)

Qumulat. 

Volume  

(cu-ft)

Stage      

(ft)

Infiltrate 

Flow (cfs)

Infiltration Flow for Infiltration Area N2
Infiltration Area N2 (5-Year)

38 0.43 0.4275 26 1022 0.51 0.0021

39 0.40 0.3989 24 1046 0.52 0.0021

40 0.37 0.3702 22 1068 0.53 0.0022

41 0.34 0.3416 20 1089 0.54 0.0022

42 0.32 0.3130 19 1108 0.55 0.0023

43 0.29 0.2844 17 1125 0.56 0.0023

44 0.26 0.2558 15 1140 0.57 0.0023

45 0.23 0.2272 14 1154 0.58 0.0024

46 0.20 0.1986 12 1166 0.58 0.0024

47 0.17 0.1700 10 1176 0.59 0.0024

48 0.14 0.1414 8 1184 0.59 0.0024

49 0.12 0.1128 7 1191 0.60 0.0025

50 0.09 0.0843 5 1196 0.60 0.0025

51 0.06 0.0557 3 1199 0.60 0.0025

52 0.03 0.0271 2 1201 0.60 0.0025

53 0.00 -0.0014 0 1201 0.60 0.0025

54 0.00 -0.0025 0 1201 0.60 0.0025

55 0.00 -0.0025 0 1201 0.60 0.0025

56 0.00 -0.0025 0 1200 0.60 0.0025

57 0.00 -0.0025 0 1200 0.60 0.0025

58 0.00 -0.0025 0 1200 0.60 0.0025

59 0.00 -0.0025 0 1200 0.60 0.0025

60 0.00 -0.0025 0 1200 0.60 0.0025
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SCALE: NTS

INFILTRATION WALL S 3D VIEW

GENERAL NOTES - GABION WALL DETENTION POND:
1. PURPOSE:

A. THIS POND IS A PERMANENT DETENTION FACILITY DESIGNED TO ATTENUATE 
POST DEVELOPMENT PEAK FLOWS IN ACCORDANCE WITH EL PASO COUNTY 
DRAINAGE CRITERIA.

2. DIMENSIONS:
A. THE POND HAS A MAXIMUM STORAGE DEPTH OF 3.0 FEET DEFINED BY GABION 

WALL BOUNDARIES.
B. THE FACILITY IS DESIGNED TO CONTROL RUNOFF FROM 5-, 10-, 25-, 50-, AND 

100-YEAR STORM EVENTS
C. PEAK DISCHARGE SHALL NOT EXCEED PRE-DEVELOPMENT PEAK FLOWS FOR EACH 

EVENT
3. OUTLET STRUCTURE:

A. AN EMERGENCY OVERFLOW IS PROVIDED TO SAFELY BYPASS LARGER THAN 100-
YEAR STORM EVENTS.

B. THE OUTLET IS FORMED BY A DEPRESSED ROW OF GABIONS THAT IS 54 FT LONG.
C. OUTLET SHALL BE CONSTRUCTED TO THE DIMENSIONS AND ELEVATIONS SHOWN 

ON THE PLAN AND IN THE DESIGN CALCULATIONS IN THE DRAINAGE REPORT.
4. GABION CONSTRUCTION

A. GABION BASKETS SHALL BE FABRICATED FROM DOUBLE-TWISTED, ZINC-COATED 
WIRE MESH, MEETING ASTM A975.

B. ROCK FILL SHALL BE ANGULAR, CLEAN, AND HARD, BETWEEN 4" AND 8" IN 
DIAMETER.

C. GABIONS SHALL BE ASSEMBLED, PLACED, AND FILLED PER MANUFACTURER'S 
SPACIFICATIONS.

D. BASKETS SHALL BE SECURELY TIED TOGETHER AT ALL CONTACT SURFACES 
USING LACING WIRE OR SPIRAL BINDERS.

E. UNIAXIAL GEOGRID SHALL BE PLACED PER PLANS IN BETWEEN ROWS OF 
GABIONS.

5. MATERIALS
A. GABION BASKETS

a. TYPE: DOUBLE TWISTED HEXAGONAL WOVEN WIRE MESH.
b. STANDARD: ASTM A975-97, STYLE 1 (ZINC-COATED), OR STYLE 3 (PVC-

COATED).
c. WIRE GAUGE: 11 GA MINIMUM CORE WIRE.

B. STONE FILL
a. 4" TO 8" ANGULAR HARD ROCK, CLEAN, DURABLE, AND FREE FROM CLAY, 

FRIABLE PARTICLES, OR ORGANIC MATTER.
b. GRADATION: NO MORE THAN 10% PASSING THE 4" SIEVE; NO NORE THAN 

10% RETAINED ON 8" SIEVE.
C. FASTNERS

a. TIE WIRE: 13 GA GALVANIZED STEEL OR SPIRAL BINDERS.
b. INTERNAL DIAPHRAGMS: AT 1' INTERVALS TO PREVENT BULGING.

D. CONCRETE
a. DESIGN COMPRESSIVE STRENGTH SHALL BE MINIMUM 4,500 PSI
b. AIR ENTRAINMENT SHALL BE 5 TO 8%
c. MAXIMUM WATER TO CEMENT RATIO (W/C) SHALL BE 0.45
d. CONCRETE SHALL BE MODIFIED WITH SYNTHETIC FIBERS CONFORMING TO 

ASTM C1116 WITH A DOSAGE OF 1.5 TO 3.0 LB PER CUBIC YARD, AS PER 
MANUFACTURER'S RECOMMENDATION.

e. COARSE AND FINE AGGREGATES SHALL CONFORM TO ASTM C33
f. NOMINAL MAXIMUM AGGREGATE SIZE SHALL BE 3/4 INCH
g. ALL CHEMICAL ADMIXTURES MUST BE APPROVED AND CONFORM TO:

• WATER REDUCER: ASTM C494, TYPE A OR F
• SET RETARDER (IF NEEDED): ASTM C494, TYPE B OR D
• AIR ENTRAINERl ASTM C260

h. SLUMP AT PLACEMENT SHALL BE 3-5 INCHES, UNLESS WATER-REDUCING 
ADMIXTURE IS USED, IN WHICH CASE SLUMP MAY INCREASE UP TO 7 INCHES.

E. GEOTEXTILE
a. CLASS 1 NON-WOVEN GEOTEXTILE (ACF N035N) FOR DRAINAGE SEPARATION
b. TRIAXIAL GEOGRID (TENSAR InterAx NX750 GEOGRID)
c. UNIAXIAL GEOGRID (TENSAR UX1100MSE)

6. FOUNDATION PREPARATION:
A. ALL VEGETATION, DEBRIS, SOFT SOILS, AND UNSUITIBLE MATERIAL SHALL BE 

REMOVED BELOW THE POND AND WALL FOUNDATION FOOTPRINT.
B. NATIVE SUBGRADE SHALL BE COMPACTED TO 95% STANDARD PROCTOR 

DENSITY (ASTM D698).
C. AT LEAST 6" OF 3/4" CRUSHED GRANITE BEDDING MATERIAL SHALL BE PLACED 

AND COMPACTED OVER THE COMPACTED NATIVE SUBGRADE UNDER THE 
FOOTPRINT OF ALL GABION STRUCTURES.

D. A CLASS 1 NONWOVEN GEOTEXTILE SHALL BE PLACED INBETWEEN THE 
NATIVE SOIL AND THE BEDDING MATERIAL.

E. A CLASS 1 NONWOVEN OR HYBRID GEOTEXTILE SHALL BE PLACED IN BETWEEN 
THE NATIVE SOIL AND THE VERICAL FACE OF THE GABIONS IN CONTACT WITH 
THE GROUND.

7. MAINTENANCE:
A. THE DETENTION FACILITY MUST BE CHECKED PERIODICALLY AND AFTER 

STORM EVENTS TO ENSURE NO SEDIMENT BUILDUP OCCURS INSIDE THE POND 
OR OUTLET STRUCTURES.

B. ANY SEDIMENT OR OBSTRUCTIONS SHALL BE REMOVED IMMEDIATELY.
8. ERROSION PROTECTION:

A. ALL DISTURBED AREAS AROUND THE POND SHALL BE STABILIZED WITH NATIVE 
SEED AND EROSION CONTROL BLANKET OR TURF REINFORCEMENT MAT (TRM) 
PER LANDSCAPE PLAN.

9. INSPECTION AND CERTIFICATION
A. THE GABION STRUCTURE AND OUTLET CONFIGURATION SHALL BE INSPECTED 

AND CERTIFIED BY MILOSH ENG LISCENCED PROFESIONAL ENGINEER PRIOR TO 
FINAL ACCEPTANCE.

B. THE SUBGRADE, BEDDING, GABION PLACEMENT, AND POND CONSTRUCTION 
MUST BE INSPECTED AND MANAGED DURING CONSTRUCTION BY MILOSH ENG.

10. USE ONLY PROVIDED DIMENSIONS, DO NOT SCALE DRAWING TO OBTAIN 
DIMENSIONS.  IF CONFLICTS OR QUESTIONS ARISE, IMMEDIATELY CONTACT THE 
ENGINEER OF RECORD AND MILOSH ENG.
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SCALE: 3/16" = 1'-0"

INFILTRATION AREA S PLAN

SCALE: 3/4" = 1'-0"

2 S SOIL WALL SECTION
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SCALE: 1/4" = 1'-0"J-2
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GENERAL NOTES - GABION WALL DETENTION POND:
1. PURPOSE:

A. THIS POND IS A PERMANENT DETENTION FACILITY DESIGNED TO ATTENUATE POST 
DEVELOPMENT PEAK FLOWS IN ACCORDANCE WITH EL PASO COUNTY DRAINAGE 
CRITERIA.

2. DIMENSIONS:
A. THE POND HAS A MAXIMUM STORAGE DEPTH OF 2.0 FEET DEFINED BY GABION WALL 

BOUNDARIES.
B. THE FACILITY IS DESIGNED TO CONTROL RUNOFF FROM 5-, 10-, 25-, 50-, AND 100-

YEAR STORM EVENTS
C. PEAK DISCHARGE SHALL NOT EXCEED PRE-DEVELOPMENT PEAK FLOWS FOR EACH 

EVENT
3. OUTLET STRUCTURE:

A. AN EMERGENCY OVERFLOW IS PROVIDED TO SAFELY BYPASS LARGER THAN 100-YEAR 
STORM EVENTS THROUGH THE EXTENSION OF THE STAGE 2 SPILLWAY AND FLOW 
OVER THE GABION WALLS.

B. THE OUTLET IS FORMED BY A DEPRESSED ROW OF GABIONS THAT IS 54 FT LONG.
C. THE OUTLET SHALL BE CONSTRUCTED TO THE DIMENSIONS AND ELEVATIONS SHOWN 

ON THE PLAN AND IN THE DESIGN CALCULATIONS IN THE DRAINAGE REPORT.
D. CONCRETE FILL MAY BE USED TO ACHIEVE EXACT SPILLWAY DIMENSIONS WHEN 

NECESSARY.
4. GABION CONSTRUCTION

A. GABION BASKETS SHALL BE FABRICATED FROM DOUBLE-TWISTED, ZINC-COATED WIRE 
MESH, MEETING ASTM A975.

B. ROCK FILL SHALL BE ANGULAR, CLEAN, AND HARD, BETWEEN 4" AND 8" IN DIAMETER.
C. GABIONS SHALL BE ASSEMBLED, PLACED, AND FILLED PER MANUFACTURER'S 

SPACIFICATIONS.
D. BASKETS SHALL BE SECURELY TIED TOGETHER AT ALL CONTACT SURFACES USING 

LACING WIRE OR SPIRAL BINDERS.
E. UNIAXIAL GEOGRID SHALL BE PLACED PER PLANS IN BETWEEN ROWS OF GABIONS.

5. MATERIALS
A. GABION BASKETS

a. TYPE: DOUBLE TWISTED HEXAGONAL WOVEN WIRE MESH.
b. STANDARD: ASTM A975-97, STYLE 1 (ZINC-COATED), OR STYLE 3 (PVC-COATED).
c. WIRE GAUGE: 11 GA MINIMUM CORE WIRE.

B. STONE FILL
a. 4" TO 8" ANGULAR HARD ROCK, CLEAN, DURABLE, AND FREE FROM CLAY, 

FRIABLE PARTICLES, OR ORGANIC MATTER.
b. GRADATION: NO MORE THAN 10% PASSING THE 4" SIEVE; NO NORE THAN 10% 

RETAINED ON 8" SIEVE.
C. FASTNERS

a. TIE WIRE: 13 GA GALVANIZED STEEL OR SPIRAL BINDERS.
b. INTERNAL DIAPHRAGMS: AT 1' INTERVALS TO PREVENT BULGING.

D. CONCRETE
a. DESIGN COMPRESSIVE STRENGTH SHALL BE MINIMUM 4,500 PSI
b. AIR ENTRAINMENT SHALL BE 5 TO 8%
c. MAXIMUM WATER TO CEMENT RATIO (W/C) SHALL BE 0.45
d. CONCRETE SHALL BE MODIFIED WITH SYNTHETIC FIBERS CONFORMING TO ASTM 

C1116 WITH A DOSAGE OF 1.5 TO 3.0 LB PER CUBIC YARD, AS PER 
MANUFACTURER'S RECOMMENDATION.

e. COARSE AND FINE AGGREGATES SHALL CONFORM TO ASTM C33
f. NOMINAL MAXIMUM AGGREGATE SIZE SHALL BE 3/4 INCH
g. ALL CHEMICAL ADMIXTURES MUST BE APPROVED AND CONFORM TO:

• WATER REDUCER: ASTM C494, TYPE A OR F
• SET RETARDER (IF NEEDED): ASTM C494, TYPE B OR D
• AIR ENTRAINERl ASTM C260

h. SLUMP AT PLACEMENT SHALL BE 3-5 INCHES, UNLESS WATER-REDUCING 
ADMIXTURE IS USED, IN WHICH CASE SLUMP MAY INCREASE UP TO 7 INCHES.

E. GEOTEXTILE
a. CLASS 1 NON-WOVEN GEOTEXTILE (ACF N035N) FOR DRAINAGE SEPARATION
b. TRIAXIAL GEOGRID (TENSAR InterAx NX750 GEOGRID)
c. UNIAXIAL GEOGRID (TENSAR UX1100MSE)

6. FOUNDATION PREPARATION:
A. ALL VEGETATION, DEBRIS, SOFT SOILS, AND UNSUITIBLE MATERIAL SHALL BE 

REMOVED BELOW THE POND AND WALL FOUNDATION FOOTPRINT.
B. NATIVE SUBGRADE SHALL BE COMPACTED TO 95% STANDARD PROCTOR 

DENSITY (ASTM D698).
C. AT LEAST 6" OF 3/4" CRUSHED GRANITE BEDDING MATERIAL SHALL BE 

PLACED AND COMPACTED OVER THE COMPACTED NATIVE SUBGRADE UNDER 
THE FOOTPRINT OF ALL GABION STRUCTURES.

D. A CLASS 1 NONWOVEN GEOTEXTILE SHALL BE PLACED INBETWEEN THE 
NATIVE SOIL AND THE BEDDING MATERIAL.

E. A CLASS 1 NONWOVEN OR HYBRID GEOTEXTILE SHALL BE PLACED IN 
BETWEEN THE NATIVE SOIL AND THE VERICAL FACE OF THE GABIONS IN 
CONTACT WITH THE GROUND.

7. MAINTENANCE:
A. THE DETENTION FACILITY MUST BE CHECKED PERIODICALLY AND AFTER 

STORM EVENTS TO ENSURE NO SEDIMENT BUILDUP OCCURS INSIDE THE 
POND OR OUTLET STRUCTURES.

B. ANY SEDIMENT OR OBSTRUCTIONS SHALL BE REMOVED IMMEDIATELY.
8. ERROSION PROTECTION:

A. ALL DISTURBED AREAS AROUND THE POND SHALL BE STABILIZED WITH 
NATIVE SEED AND EROSION CONTROL BLANKET OR TURF REINFORCEMENT 
MAT (TRM) PER LANDSCAPE PLAN.

9. INSPECTION, TESTING, AND CERTIFICATION
A. THE GABION STRUCTURE AND OUTLET CONFIGURATION SHALL BE 

INSPECTED AND CERTIFIED BY A MILOSH ENG LISCENCED PROFESIONAL 
ENGINEER PRIOR TO FINAL ACCEPTANCE.

B. THE SUBGRADE, BEDDING, GABION PLACEMENT, AND POND MUST BE 
INSPECTED AND MANAGED DURING CONSTRUCTION BY MILOSH ENG.

10. USE ONLY PROVIDED DIMENSIONS, DO NOT SCALE DRAWING TO OBTAIN 
DIMENSIONS.  IF CONFLICTS OR QUESTIONS ARISE, IMMEDIATELY CONTACT THE 
ENGINEER OF RECORD AND MILOSH ENG.

SCALE: NTS

INFILTRATION WALL N 3D VIEW
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SCALE: 1/4" = 1'-0"

INFILTRATION AREA N PLAN

SCALE: 3/4" = 1'-0"

2 N SOIL WALL SECTION

SCALE: 1/4" = 1'-0"J-4

3 N SPILLWAY ELEVATION

SCALE: 3/4" = 1'-0"J-4

4 N INFILTRATION WALL SECTION
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GENERAL NOTES - GABION WALL DETENTION POND:
1. PURPOSE:

A. THIS POND IS A SHALLOW INFILTRATION FACILITY DESIGNED TO PROMOTE ON-SITE 
STORMWATER INFILTRATION AND REDUCE RUNOFF IN ACCORDANCE WITH THE FINAL 
DRAINAGE REPORT AND APPLICABLE CRITERIA.

2. DIMENSIONS:
A. THE POND SHALL BE CONSTRUCTED AS A 1.0-FOOT DEEP DEPRESSION RELATIVE TO 

SURROUNDING GRADES.
B. THE LIMITS OF THE INFILTRATION AREA ARE DEFINED BY THE GRADING EXTENTS 

SHOWN ON THE PLAN.
C. SIDE SLOPES SHALL BE CONSTRUCTED AT 3H:1V OR FLATTER.
D. THE POND IS INTENDED FOR TEMPORARY PONDING AND INFILTRATION; NO 

PERMANENT POOL IS INTENDED.
E. THE FACILITY IS DESIGNED TO CONTROL RUNOFF FROM 5-, 10-, 25-, 50-, AND 100-

YEAR STORM EVENTS
F. PEAK DISCHARGE SHALL NOT EXCEED PRE-DEVELOPMENT PEAK FLOWS FOR EACH 

EVENT
3. GRADING AND EARTHWORK:

A. THE INFILTRATION AREA SHALL BE CONSTRUCTED BY CUTTING NATIVE SOILS ONLY; 
NO FILL PLACEMENT IS PERMITTED UNLESS OTHERWISE APPROVED.

B. GRADING SHALL CONFORM TO THE LINES AND ELEVATIONS SHOWN ON THE PLAN.
C. CARE SHALL BE TAKEN TO MAINTAIN SMOOTH TRANSITIONS BETWEEN SLOPES AND 

POND BOTTOM.
D. OVER-EXCAVATION SHALL BE AVOIDED. ANY OVER-EXCAVATED AREAS SHALL BE 

REVIEWED BY THE ENGINEER PRIOR TO CORRECTION.
4. EQUIPMENT RESTRICTIONS

A. ONLY LIGHT GRADING EQUIPMENT SHALL BE USED WITHIN THE INFILTRATION AREA.
B. ACCEPTABLE EQUIPMENT INCLUDES COMPACT TRACK LOADERS WITH GRADING

ATTACHMENTS AND MINI-EXCAVATORS.
C. USE OF HEAVY EQUIPMENT THAT MAY COMPACT SUBGRADE SOILS IS STRICTLY 

PROHIBITED WITHIN THE INFILTRATION LIMITS.
5. SOIL TREATMENT AND SUBGRADE PREPARATION

A. The infiltration area shall be left in a non-compacted condition to preserve native 
infiltration capacity.

B. Native soils shall not be compacted within the pond footprint.
C. If compaction occurs, the affected area shall be scarified to a minimum depth of 6 

inches and reworked to restore permeability.
D. Smearing of soils during grading operations shall be avoided.
E. Final subgrade shall be loosened prior to stabilization. 

6. MATERIALS
A. NO IMPORTED STRUCTURAL FILL OR AGGREGATE IS PERMITTED WITHIN THE

INFILTRATION AREA UNLESS OTHERWISE APPROVED BY THE ENGINEER.
B. NATIVE SOILS SHALL SERVE AS THE INFILTRATION MEDIUM.

7. EROSION AND SEDIMENT CONTROL
A. ACCUMULATED SEDIMENT SHALL BE REMOVED PRIOR TO FINAL ACCEPTANCE.

8. SEEDING AND STABILIZATION
A. THE ENTIRE POND AREA, INCLUDING BOTTOM AND SIDE SLOPES, SHALL BE SEEDED 

WITH THE NATIVE SEED MIX SPECIFIED IN THE LANDSCAPE PLANS.
B. SEEDING SHALL OCCUR IMMEDIATELY FOLLOWING FINAL GRADING.
C. STABILIZATION SHALL COMPLY WITH PROJECT EROSION CONTROL AND LANDSCAPE 

REQUIREMENTS.
9. CONSTRUCTION SEQUENCE

A. THE INFILTRATION AREA SHALL BE CONSTRUCTED AFTER MAJOR SITE GRADING IS 
COMPLETE.

B. FINAL GRADING AND STABILIZATION SHALL OCCUR ONCE CONTRIBUTING DRAINAGE 
AREAS ARE STABILIZED.

10. MAINTENANCE
A. THE INFILTRATION FACILITY SHALL BE INSPECTED PERIODICALLY AND AFTER STORM 

EVENTS.
B. SEDIMENT, DEBRIS, AND OBSTRUCTIONS SHALL BE REMOVED AS NEEDED TO MAINTAIN 

FUNCTIONALITY.
C. VEGETATION SHALL BE MAINTAINED TO ENSURE ADEQUATE COVERAGE AND PREVENT 

EROSION.

11. INSPECTION AND ACCEPTANCE
A. THE INFILTRATION AREA SHALL BE INSPECTED BY THE ENGINEER OR 

OWNER’S REPRESENTATIVE PRIOR TO FINAL ACCEPTANCE.
B. THE CONTRACTOR SHALL NOTIFY THE ENGINEER UPON COMPLETION OF 

GRADING AND PRIOR TO SEEDING.
12. GENERAL

A. DO NOT SCALE DRAWINGS; USE ONLY PROVIDED DIMENSIONS.
B. IF CONFLICTS OR DISCREPANCIES ARISE, CONTACT THE ENGINEER OF 

RECORD PRIOR TO PROCEEDING.

SCALE: NTS

INFILTRATION AREA N2 3D VIEW
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DRAINAGE REPORT FOR 1185 N CURTIS RD 

APPENDIX J 

Water Quality Reference Tables 



Notice: 

Abbreviations: 

Overview: 

This workbook is provided for general reference and guidance for calculating and tracking WQ 
treatment to assist applicants. None of the tables included in this workbook are required. Select and 
complete any tables that you would like to use and include them in the Drainage Report and/or as 
attachments to the PCM Applicability Form. 

AC = Acres, PCM = Permanent Control Measure, WQ = Water Quality

WQ Summary - Blank: Utilize this table to document WQ treatment and WQ exclusions for medium 
to large sites. 

WQ Summary - Example: The previous blank table filled out for a hypothetical site. 

Simplified Table for Small Site: Utilize this table to document WQ treatment and WQ exclusions for 
small and simple sites. 

PCM Utilization: Utilize this additional table for sites that will receieve treatment from multiple 
PCM(s) that include several of the following: existing, proposed, offsite, and/or onsite. 

Water Quality Reference Tables - Introduction Sheet
Current Version: 3/31/2025



Area Trib to 
Infiltration 

Area S      
(ac)

Area Trib to 
Infiltration 

Area N
(ac)

Area Trib to 
Infiltration 

Area N2
(ac)

Disturbed Area 
Treated via 

Runoff 
Reduction

(ac)

Disturbed Area 
Excluded from 
WQ per ECM 
App I.7.1.C.1

(ac)

Disturbed Area 
Excluded from 
WQ per ECM 
App I.7.1.B

(ac)

A 0.96 0.96 0.00 0.00 0.00 0.10 0.86 ECM App I.7.1.B.7
B 0.12 0.12 0.00 0.00 0.00 0.12 ECM App I.7.1.B.7
C 1.27 1.27 1.27 0.00 0.00
D 1.46 0.34 0.00 0.00 1.30 0.16 ECM App I.7.1.B.7
E 0.18 0.18 0.00 0.00 0.00 0.18 ECM App I.7.1.B.7
F 0.80 0.80 0.00 0.80 0.00

Total 4.79 3.67 1.27 0.80 1.30 0.00 0.10 1.32

Total 
Proposed 
Disturbed 

Area
(ac)

Net Treatment
(ac)

3.67 1.12

Min Required Area to 
Receive WQ 

(ac)

Total Proposed Disturbed Area 
Excluded from WQ

(ac)

2.35 1.32

Total Proposed 
Treated Area

(ac)

3.47

Water Quality Treatment Summary Table

Basin ID Total Area
(ac)

Total 
Proposed 
Disturbed 

Area
(ac)

WQ Exclusions

Applicable WQ 
Exclusions
(App I.7.1.B)

WQ Treatment



Basin ID(s) PCM Tributary 
Area (ac) PCM ID

C 1.27 Infiltration S
F 0.8 Infiltration N
D 1.3 Infiltration N2

A, B, E 1.42 Excluded*

Water Quality Treatment Summary Table

* Excluded based on ECM App I.7.1.B.7 (0.10 ac from A excluded baded on ECM App I.7.1.C.1)



Questions 
(about the PCM(s) that the site is tributary to)

Yes No PCM Identifier(s)

EDARP File # That The 
Existing or Proposed 
PCM(s) Was/Were 
Designed/Built With:

Comments

Existing on or offsite PCM(s) that will not be 
modified with this project? X

Existing on or offsite PCM(s), but will be 
modified with this project? X

Proposed on or offsite PCM(s) to be built with 
this project? X

Infiltration Area S, 
Infiltration Area N, 
Infiltration Area N2

Proposed on or offsite PCM(s) to be built with 
a future project? X

Summary of the PCM(s) that the Site is Utilizing to Meet 
WQ Treatment and/or Detention Requirements
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APPENDIX K 

Drainage Facility Estimate Form 
TABLE 

 
 



[insert items not listed but part of construction plans]

Milan Jankovic

Andrii Varko 03/09/2026
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Purpose:

Function:

Compatibility:

Content: The workbook consists of the following worksheets (see flow chart below which describes worksheet interaction):

Site Assessment

Site Layout

SCM Worksheets

Example Site

Worksheet Naming Convention Fact Sheet

SCM _ ID# _Inflows SCM Inflows from Upstream Receiving Pervious Areas (RPA) Including Grass Buffers and Grass Swales T-1

SCM_ID# _HDS_Inflow# Sedimentation Manufactured Treatment Device (Sedimentation MTD) - Hydrodynamic Separator (HDS) T-8

RPA_ID# Receiving Pervious Areas (RPA) Including Grass Buffers and Grass Swales T-1

GreenRoof_ID# Green Roof Systems (GreenRoof) T-2

BlueRoof_ID# Blue Roof Systems (BlueRoof) T-2

BR_ID# Bioretention Systems (BR) T-3

SF_ID# Sand Filters (SF) T-4

PPS_ID# Permeable Pavement Systems (PPS) T-5

EDB_ID# Extended Detention Basins (EDB) T-6

RP_ID# Retention Ponds (RP) T-7

CWP_ID# Constructed Wetland Ponds (CWP) T-7

HRMF_ID# Filtration Manufactured Treatment Device (Filtration MTD) - High Rate Media Filtration (HRMF) T-8

HRBF_ID# Filtration Manufactured Treatment Device (Filtration MTD) - High Rate Biofiltration (HRBF) T-8

Acknowledgements: Spreadsheet Development Team:
Derek N. Rapp, P.E.
Peak Stormwater Engineering, LLC

Candice Owen, P.E.
Cerulean Consulting, LLC

Holly Piza, P.E. and Brik Zivkovich, P.E.
Mile High Flood District
 

Comments? Direct all comments regarding this spreadsheet workbook to: MHFD email
Revisions? Check for revised versions of this or any other workbook at: Downloads

The Site Layout worksheet (required) is the primary hub for evaluating a site and serves as the gateway to all other SCM worksheets listed below. The user 
can define multiple outfalls from the site and then evaluate different MS4 Standards and SCM Types for each outfall. When a user selects an SCM type, a 
new worksheet of that type will be created with the corresponding Outfall ID (ID# ). Water quality results from the SCM worksheet will then be carried back 
to the Site Layout worksheet for that Outfall ID column.  At the bottom of the Site Layout worksheet, all outfalls will be  summed to provide water quality 
results for the entire site.

New SCM worksheets (SCM_ID#), generated from the Site Layout worksheet, allow the user to develop a preliminary design in accordance with MHFD criteria 
provided in Chapter 4 of the USDCM. Two additional worksheets can be generated from within most SCM worksheets to design and account for runoff 
reduction through RPA treatment upstream of the SCM and/or a pretreatment Sedimentation MTD. 

The Site Assessment worksheet (optional) evaluates an entire site with respect to physical characteristics, opportunities for runoff reduction,and suitability 
for infiltration-based SCMs.

This workbook is used as a preliminary SCM site design aid and a tool to demonstrate the proper use of MHFD critiera and the achievement of specific 
treatment thresholds as laid out in the design standards of the MS4 permit. This workbook is not intended to determine compliance with MS4 design 
standards and exclusions, that is the responsiblity of the Engineer and Reviewing Permittee.

This workbook provides the designer with tools to incorporate MHFD Volume 3 Chapter 4 SCM criteria and sizing into the site assessment, site layout, and 
preliminary design; and to calculate the downstream benefits of runoff reduction on WQCV requirements.

This SCM Design workbook is intended to be compatible with MHFD-Detention, which allows the user to develop SCM basin geometries (depth, area, and 
volume), calculate orifice opening dimensions and other outlet structure components for the WQCV event and larger storms, and route storm hydrographs 
through SCMs. User input cells are provided in this workbook for areas, volumes, and outlet dimensions when incorporation of MHFD-Detention results is 
appropriate.

SCM Worksheet Title
Upstream Treatment SCMs

SCMs

www.mhfd.org

STORMWATER CONTROL MEASURE (SCM) DESIGN WORKBOOK
SCM Design, Version 4.02 (June 2025)

Mile High Flood District
Denver, Colorado

The Example Site worksheet includes a demonstration of how the Site Layout worksheet can be applied to a project site.  The example includes 10 different 
outfalls with various paired SCM worksheets including RPA, Rooftop Systems, BR, SF, and EDB.  The example further demonstrates how the RPA worksheet 
can be paired with an EDB worksheet to define upstream runoff reduction for inflows to the EDB.
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Designer:
Company:
Date:
Project:
Location:

1.  Physical Site Characteristics

A) Total Site Area Area = 4.79 acres 208,609 ft2

B) Describe any upstream offsite areas that drain onto site and
     downstream conveyance systems or overland flow paths. 

C) Describe any floodplain/floodway mapping, fluvial hazard zones,
     or geomorphic/geotechnical instabilites that may impact the site.

D) Is the watershed anticipated to be in a phased development NO
     state for a number of years moving forward or are highly
     erosive soils present?  Explain.

E) List any vegetation assessments that have been conducted
      including wetland and aquatic resources delineations.

F) List any assessments of habitat for threatened or
     endangered species and other regulated species.

G) Describe any existing and/or proposed utility mapping for 
     subsurface and/or above-ground utilities that may impact SCMs.

H) Are there receiving water quality concerns such as TMDLs, NO
    303(d) listings, or other pollutant reduction targets? Explain.

I) Describe how community values including context, scale,
    materials, and user experience will be incorporated on site.
    See Chapter 4 for additional gudance. 

J)  Will attenuation of the EURV and/or flood storage (e.g. FSD) YES
     be provided onsite?

anticipated to be finished within 6 months or less.
Loamy sand soils exist, moderate errosion potential at concentrated flows.

avoided.  Natural gravel, riprap, and gabion structures are used for stabilization
and structure where required.

bioretention areas (Infiltration Areas)
Attenuation will be provided to meet runoff and WQCV requirements by the 

There is a well on the site that shall be left undisturbed.
There is a leach field for single family home domestic sewer treatment that 
shall be located exactly by the contractor performing excavation and grading, 
and be relocated if within the traffic area or SCM areas.

None, all flows drain away from site

Not in flood plain, no geotechnical hazards, Hydrologic Soil Group A & B

None

There are no wetlands on the site.  Site is agricultural pasture/meadow with
native grass

Low errosion potential due to low site slopes and sheet flow

Site is not expected to be in a phased development state, as construction is 

The materials used in construction of the SCMs are chosen to blend well with the 
existing environment, for this reason concrete and manufactured materials are

Site Assessment
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527
1185 N Curtis Road, Colorado Springs, CO 80930

No threatened or endangered species were observed durring ecological site
assesment and site walkthrouth.
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Designer:
Company:
Date:
Project:
Location:

Site Assessment
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527
1185 N Curtis Road, Colorado Springs, CO 80930

2.  Opportunities for Step 1: Runoff Reduction

A) Describe opportunities for runoff reduction measures that can
     be used on this site to potentially reduce WQCV requirements?   

3.  Suitability for Infiltration-Based SCMs

A) What are the dominant Hydrologic Soil Groups (HSG) for the site? Soils suitable for full infiltration
A/B

B) Provide a description of topsoil texture, agronomic properties,
    and geotechnical soil characterizations.

C) Identify Site Constraints
    i) Is subgrade depth to bedrock < 3 feet? NO
    ii) Is subgrade depth to seasonal high groundwater table < 3 feet? NO

NONE
D) Identify Site Risks
    i) Are expansive/collapsible soils present? NO
    ii) Are highly concentrated pollutant sources present (hotspot)? NO
    iii) Is site located above contaminated soils or groundwater? NO
    iv) Are steep slopes present in proposed SCM locations? (> 3H:1V) NO
    v) Are there other concerns that indicate high risk for infiltration? NO

NONE
E) Describe Exploratory Borings/Pits and Laboratory Tests (Sec. 4.2)
    i) How many borings/pits were drilled/excavated? NBorings/Pits = 4
    ii) Depth of borings/pits below SCM (or proposed grade) surface? DBorings/Pits = 16.00 ft

    iii) Describe laboratory tests performed on soil samples:

F) Preliminary Infiltration System Recommendation

This presents the oportunity to infiltrate, filter, and treat the flows with RPAs

The entire disturbed area that has an increase in % imperviousness (UIA) is 
enclosed by native grass and landscape areas (SPA and RPA) on all sides.

Minimize Directly Connected Impervious Areas (MDCIA): Allow runoff 
from impervious areas to sheet flow through vegetation which slows 
runoff, promotes infiltration, reduces pollutant loads and helps mimic 
predevelopment hydrology.  

ground pressure.  The infiltration and bioretention areas shall be created with
minimum compaction in the top 18 inches of soil.  Though the design is based on
compacted soil infiltration rates to be conservative.

This is a preliminary recommendation.  Consult with a qualified 
geotechnical engineer when planning an infiltration-based SCM.

Conserve Existing Amenities: Identify portions of site that should be 
protected including mature trees, stream corridors, wetlands, and Type 
A/B soils with high infiltration potential.

Minimize Impacts: Creative site layout and constructing to minimum 
widths can reduce the extent of paved areas.  Concentrate new 
impervious areas over Type C/D soils.  Maintain natural drainage 
patterns and promote sheet flow.

Atterberg Limmits, Sieve Analysis, Standard Proctor, Infiltration, Unit Weight, 

site shall be performed with compact track loaders with wide tracks that have low

Loamy sand (SP/SW), Good infiltration, organic material good for vegetation, 

The site contains Type A/B soils with high infiltration potential that shall be
protected in the non-traffic native grass areas and the infiltration zones.
There are no trees on the site to be protected.  The infiltration zones and native
seed areas not part of the storage and trafic area shall be avoided by heavy
equipment during construction and any grading done on these portions of the 

as the flows flow through the vegetated buffers prior to exiting the site.

Full Infiltration Suitable Soils and Low Risk, must verify 
adequate subgrade infiltration rates.

Type A and B Soils

Depth to bedrock >12 ft
well draining, non-expansive soils, Ground water level >9ft. 
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Designer:
Company:

Date:
Project:

Location:

SITE LAYOUT INFO  (User Input in Blue Cells)
Water Quality Event (WQE) 0.60 inches

Outfall ID IAS IAN IAN2 1 2 5
Total Tributary Area (ft2) 55,247 34,996 63,517 41,799 5,252 7,879
Total Tributary Area (ac) 1.27 0.80 1.46 0.96 0.12 0.18

Imperviousness (%) 58.1% 57.1% 17.7% 13.2% 5.0% 5.0%
MS4 Design Standard WQCV WQCV WQCV Runoff None None

SCM Type BR BR BR RPA
Notes:

OUTFALL RESULTS  
SCM Worksheet Name BR_IAS BR_IAN BR_IAN2 RPA_1

Untreated Area (ft3) 0 0 0 0
Default WQCV (ft3) 847 529 448 293

Optional Override WQCV (ft3)
WQCV Reduction (ft3) 0 0 0 293
Remaining WQCV (ft3) 847 529 448 0
WQCV Reduction (%) 0% 0% 0% 100%

Design WQCV of SCM (ft3) 2,088 2,088 1,672 0
Pollutant Removal (ft3) 0 0 0 0
Untreated WQCV (ft3) 0 0 0 0

TOTAL SITE RESULTS  (Sums results from all Outfalls)
Total Site Area 208,690 ft2 4.79 acres

Treated Area 208,690 ft2 4.79 acres
Untreated Area 0 ft2 0.00 acres

Total Site Imperviousness 33.3% %
Default (or Override) WQCV 2,117 ft3 0.049 acre-feet

Remaining WQCV 1,824 ft3 0.042 acre-feet
WQCV Reduction 14% % Confirm with local jurisdiction whether design meets Runoff Reduction Standard

Design WQCV 5,848 ft3 0.134 acre-feet
Untreated WQCV 0 ft3 0.000 acre-feet

SCM Design, Version 4.02 (June 2025)
Site Layout

PPR2527

Milan Jankovic
Milosh Engineering
April 2, 2026

1185 N Curtis Road, Colorado Springs, CO 80930
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Designer:
Company:
Date:
Project:
Location:
Outfall ID:

DESIGN PROCEDURE AND CRITERIA FOR ALL RPAs (User Input in Blue Cells)
1 0

1. Apply Four-Cover Land Use Model to Site Layout
Design Point ID 1 A_conc A_mead

Area Type RPA UIA RPA_Buffer
Downstream Design Point ID -- A_mead 1

DCIA (ft2) -- -- --
UIA (ft2) -- 4,563 --
RPA (ft2) -- -- 38,199
SPA (ft2) -- -- --

2. Protect the RPA from Traffic
RPA Protection Type -- -- Markers

3. Characterize On-site Topsoil and Determine Suitability for the RPA
HSG A (%) -- -- 95.0%
HSG B (%) -- -- 5.0%

HSG C/D (%) -- -- 0.0%

4. Select Appropriate Vegetation
RPA Vegetation Type -- -- Seed

Irrigation Type -- -- Temporary

Notes:

GRASS BUFFER ADDITIONAL DESIGN PROCEDURE AND CRITERIA (User Input in Blue Cells)

1. Define the UIA:RPA pair, Ratio, and Interface Width
Sheet Flow Inflow Feature -- -- Curbless

Is Concrete Edger used? -- -- NO
Spacing between slots (ft) -- -- --

Slot Opening Length (in) -- -- --
Blind Swale Type -- -- --

Spreader Energy Dissipation -- -- --
Total Area of UIA:RPA (ft2) -- -- 42,762

UIA:RPA Ratio -- -- 0.1
UIA:RPA Interface Width (ft) -- -- 180

L / W Ratio of UIA:RPA -- -- 1.32

2. Buffer Length
Average Buffer Length (ft) -- -- 212

3. Buffer Slope
Average Buffer Slope (ft/ft) -- -- 0.050

Effective Distance (ft) -- -- 50
Number of Level Spreaders -- -- 5

4. Provide a Vertical Drop
Vertical Drop (in) -- -- 3.00

Mowing Strip Provided? -- -- NO

5. Calculate Runoff for UIA and RPA Pair
Imperviousness (%) -- -- 10.7%
UIA:RPA Runoff (in) -- -- 0.00
UIA:RPA Runoff (ft3) -- -- 0

6. Compare Runoff from UIA:RPA Pair to Runoff from UIA Only
UIA Runoff (ft3) -- -- 190

Runoff Reduction (ft3) -- -- 190
Runoff Reduction (%) -- -- 100.0%

Notes:

Receiving Pervious Areas (Including Grass Buffers and Grass Swales)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527
1185 N Curtis Road, Colorado Springs, CO 80930
1
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GRASS SWALE ADDITIONAL DESIGN PROCEDURE AND CRITERIA (User Input in Blue Cells)

1. Delineate Areas Tributary to Swale
Total Tributary Area (ft2) -- -- --

Imperviousness (%) -- -- --

2. Swale Inflows
Concentrated Flow Type -- -- --

Blind Swale Type -- -- --
Spreader Energy Dissipation -- -- --

Vertical Drop (in) -- -- --
Gutter Depression (in) -- -- --

Curb Opening Length (ft) -- -- --
Concrete Sediment Pad -- -- --

Min. Forebay Volume (ft3) -- -- --
Design Forebay Volume (ft3) -- -- --

Max. Forebay Depth (in) -- -- --
Design Forebay Depth (in) -- -- --

Calculated Notch Width (in) -- -- --
Design Notch Width (in) -- -- --

Drain Time (minutes) -- -- --
Energy Dissipation Type -- -- --

3. Swale Cross Section
Length of Swale (ft) -- -- --

Bottom Width (ft) -- -- --
Bottom Area (ft2) -- -- --

Side Slopes (horiz/vert) -- -- --

4. Longitudinal Slope
Available Slope (ft/ft) -- -- --

Design Slope (ft/ft) -- -- --
Total Drop Height (ft) -- -- --

Underdrains Provided? -- -- --

5. Calculate Runoff from Tributary Area
Tributary Runoff (ft3) -- -- --

Reduced Trib. Runoff (ft3) -- -- --

6. Calculate Runoff Reduction through Swale Bottom
Volume Infiltrated (ft3) -- -- --

Swale Discharge (ft3) -- -- --
Runoff Reduction (%) -- -- --

7. Design Discharge
2-year Discharge, Q2 (cfs) -- -- --

8. Design Velocity
Vegetal Retardance Curve -- -- --

Velocity, V2 (fps) -- -- --

9. Design Flow Depth
Flow Depth, D2 (ft) -- -- --

Flow Area, A (ft2) -- -- --
Wetted Perimeter, P (ft) -- -- --

Top Width, T (ft) -- -- --
Hydraulic Radius, Rh (ft) -- -- --

VR Product (ft2/sec) -- -- --
Manning's n value -- -- --

Hydraulic Depth, Dh (ft) -- -- --
Froude Number -- -- --

10. Swale Outflows
Outflows Considered? -- -- --

Notes:

DESIGN POINT RESULT (Sums results for current column and all upstream design point columns.)
Design Point ID 1 A_conc A_mead

Area Type RPA UIA RPA_Buffer
Total Area (ft2) 42,762 4,563 42,762

Imperviousness (%) 100.0% 10.7%
Tributary Runoff (ft3) 190 190

Runoff Reduction (ft3) 190 0 190
Runoff Remaining (ft3) 0 190 0

Total Tributary Area entered on Site Layout Worksheet is: 41,799 square feet
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Designer:
Company:
Date:
Project:
Location:
Outfall ID:

1. Subsurface Exploration and Infiltration System Selection

A) Identify Site Constraints
    i) Is subgrade depth to bedrock < 3 feet? NO
    ii) Is subgrade depth to seasonal high groundwater table < 3 feet? NO

NONE
B) Identify Site Risks
    i) Are expansive/collapsible soils present? NO
    ii) Are highly concentrated pollutant sources present (hotspot)? NO
    iii) Is site located above contaminated soils or groundwater? NO
    iv) Is SCM located at top of steep slope? (> 3H:1V) NO
    v) Is SCM located adjacent to building, hardscape, or pavement? NO
    vi) Is SCM located above building foundation wall backfill? NO
    vii) Are there other concerns that indicate high risk for infiltration? NO

NONE

C) Preliminary Infiltration/Percolation Tests of underlying soils
    i) Were preliminary infiltration/percolation tests conducted? YES Please describe below
    ii) Preliminary estimate of infiltration rate Fprelim = 8.64 in/hr

D) Final Design Infiltrometer Test
    i) Were infiltrometer tests conducted? YES Please describe below
    ii) Select type of infiltrometer test performed:
    iii) How many locations were tested? NTests = 6
    iv) Describe test locations relative to borings/pits

    v) What was the maximum infiltration rate tested? FMax = 14.26 in/hr
    vi) What was the minimum infiltration rate tested? FMin = 6.91 in/hr
    vii) Design Infiltration Rate FDesign = 8.64 in/hr

ADEQUATE

E) Recommended Infiltration System

F) Select Infiltration System to use for Design

A/B sandy soils on site are suitible for full infiltration.

Infiltrometer tests were conducted at and below the bottom of the BR basin level
The test locations were around the test boring and were in the test pits for each 
infiltration area at the BR location.

Suitable Soils and Low Risk, must verify 
adequate subgrade infiltration rates.Full Infiltration

Full Infiltration

1185 N Curtis Road, Colorado Springs, CO 80930
IAS

Modified Philip Dunne (ASTM D8152

Bioretention System (BR)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527
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Designer:
Company:
Date:
Project:
Location:
Outfall ID:

1185 N Curtis Road, Colorado Springs, CO 80930
IAS

Bioretention System (BR)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527

2. Inlet Design and Pretreatment

A) Is RPA (GB/GS) used for Runoff Reduction upstream of SCM? NO

B) Inflow Points contributing to SCM (max 8)
Inflow Design Point ID C

Tributary Area to Inflow Point (ft2) 53,447
Imperviousness above Inflow Point (%) 60.0%

Default WQCV for Inflow Point (ft3) 841
Optional Override WQCV for Inflow Point (ft3)

WQCV Reduction above Inflow Point (ft3) 0
Remaining WQCV at Inflow Point (ft3) 841

Will pretreatment be provided with a Sedimentation MTD (HDS) NO
Paired Pretreatment HDS Worksheet Name --

Sheet or Concentrated Flow Sheet
    

C) Sheet Flow
Select sheet flow inflow feature Curbless

Is Concrete Edger used? NO
Spacing between slots, recommend ≤ 2 ft on center (ft) --

Slot Opening Length, recommend 1.5 (in) --
Select type of blind swale used to distribute flow --

Select energy dissipation method for level spreader --
Height of drop, recommend 2 to 3 (in) 2.00

Is concrete mowing strip provided to facilitate maintenance? --

D) Concentrated Flow
Select concentrated flow inflow feature --

Is downspout extension needed to bridge backfill zone? --
Depth of gutter flow line depression for curb opening, recommend 3 (in) --

Curb opening inlet width (ft) --
Height of drop to sediment pad/forebay, recommend ≥ 1 (in) --

Select energy dissipation method for downspouts and/or curb openings. --
Select energy dissipation method for swales, channels, and piped outfalls --

    v) Forebay
Impervious area tributary to concentrated inflow location (ft2) --

Forebay Type (Concrete Sediment Pad sufficient for Imp Area ≤ 2 acre) --
Minimum Forebay Volume (ft3) --

Design Forebay Volume (ft3) --
Maximum Forebay Depth (in) --

Design Forebay Depth (in) --
Rectangular Weir Notch Width to Empty Forebay in 5-minutes (in) --

Design Notch Width (in) --
Forebay Drain Time (minutes) --

Provide pretreatment to remove coarse sediment, trash 
and debris.  This is especially critical for roadway runoff to 
bioretention systems.

Define inflow points for all areas tributary to 
the SCM below.
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Designer:
Company:
Date:
Project:
Location:
Outfall ID:

1185 N Curtis Road, Colorado Springs, CO 80930
IAS

Bioretention System (BR)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527

3.  Design Storage Volume Inflow Points above should be fully defined before proceeding below

A) Contributing Watershed Area (including bioretention area) Area = 55,247 ft2 Total Tributary Inflow Area (ft2) 53,447
Area = 1.27 ac BR Footprint Area (ft2) 1,800

B) Imperviousness of Tributary Area i = 58.1% %

C) Default WQCV (or optional Override WQCV) VWQCV Default = 847 ft3

VWQCV Override = ft3

D) WQCV Reduction resulting from Upstream RPA (GB/GS) WQCV Reduction = 0 ft3

E) Remaining WQCV VWQCV Remaining = 847 ft3

4.  Bioretention System Basin Geometry

A) Mimimum Filter Media Surface Area AF Min = 642 ft2

B) Design Filter Media Surface Area AF Design = 1,800 ft2

C) WQCV Ponding Depth (recommend max. 12-inch) DWQCV = 12.00 in

D) Media Surface Slope (typically flat or mild slope < 0.01 ft/ft) SSurface = 0.000 ft / ft

E) Max. Side Slope (Z = 4:1 or flatter, horiz. dist per unit vertical) Z = 3.00 ft / ft Steeper than 4:1
     (Use "0" if bioretention has vertical walls)

F) Media Surface Length-to-Width Ratio RL/W = 2

G) Calculated WQCV (based on AF Design, DWQCV, and Z) VWQCV Calculated = 2,088 ft3

H) Design WQCV (based on actual design geometry) VWQCV Design = 2,088 ft3

I) If basin geometry is irregular, design volume differs, or media
     pore space is being utilized, please provide description.
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Bioretention System (BR)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527

5.  Underdrain System, Impermeable Liner, and Geotextile

A) Are underdrains provided? NO

B) Is a Drain Trench provided consistent with Figure 4-2?
    - Trench Bottom Width ≥ 12 inches, Trench Depth ≥ 15 inches
    - Drain gravel satisfies gradation specifications for
       AASHTO M 43 No. 8 coarse aggregate
    - Filter sand above drain gravel satisfies gradation specifications for
       AASHTO M 43 fine aggregate
    - Filter sand depth above drain trench ≥ 6 inches
    - Filter sand extends ≥ 12 inches beyond trench top width

C) Select Factory-Slotted Pipe Size and Material

D) Does the specified pipe material meet the specifications for
    slot configurations shown in Table 4-6 and Figure 4-3.

E) Are cleanouts provided for inspection and maintenance?

F) Is an impermeable geomembrane liner provided?

G) Are details provided regarding sealing at underdrain penetrations
     similar to Figure 4-6?

H) Are geomembrane connections to vertical concrete surfaces
    consistent with Figure 4-7?

I) Do the plans specify thermal welding and air lance testing of joints? 

6.  Bioretention Media

A) Depth of Media (18-inch minimum, 36-inch when trees planted) DMedia = 24.00 in

B) Do construction documents specify media testing requirements? YES

infiltration or nutrient tests if conditions/soil differs from soils observed in test pits.

Analyze gradation and nutrient content of media after delivery to the 
site and preferably, prior to placement.

The on site soil is suitible for infiltration and vegetation growth.  EOR or site 
engineer must visually inspect soils in the BR construction process and perform 
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7. Vegetation

A) Select the method of vegetation planting (pulldown list).
Consult with vegetation specialist to consider shade, heat
island effects, application of deicers in the watershed, and
other site-specific factors.

B) Has a landscape/vegetation management plan been developed? YES

C) Describe vegetation/landscaping considerations:
- Stability issues (steep slopes, high erosion potential)?
- Topsoil management (assessment, stockpiling, and placement)?
- Community benefits with place-making approach?
- Biodiversity of the site including pollinator species?
- Environmental stewardship through conservation?
- Inundation frequency and depth impacts on vegetation?
- Required maintenance activities and intervals?

8. Irrigation

A) How will irrigation be provided for vegetation establishment? Temporary

9. Outlet

A) Underdrain Orifice Diameter for 12-hour drain time 

i) Underdrain Orifice Invert Depth y = in
(distance from filter media surface to orifice invert)

ii) Calculated Underdrain Orifice Diameter
Simplified Equation (when not using MHFD-Detention) Dia. Simplified = in
MHFD-Detention Calculation (if used) Dia. MHFD-Detention = in

iii) Underdrain Orifice Diameter specified on construction plans Orifice Dia. Design = in

B) Describe Underdrain Orifice Outlet Configuration.

C) Describe Outlet Structure(s) for events larger than WQCV.
(full-spectrum detention, overflow spillway, etc.)

10. Maintenance

A) Has a maintenance plan that includes the following been developed? YES
 - access for restorative and routine maintenance

  - access to forebay/concrete sediment pads
 - types of equipment required

  - plant debris removal
  - do not use for snow storage

Notes:

See maintenance agreement.

Place temporary irrigation on top of the bioretention media surface.  
Remove irrigation pipes once vegetation is established to avoid it 
being buried over time.

vegetation is established through temporary watering using the well water on site
The seeded areas will biodiversify and return to the natural state through
ecological succession after a few years and will support native polinator species.
See maintenance agreement for more information.

Table BR-4 provides suggested Native Seed Mix

Native grass will stabilize the embankments and slopes.
Straw or hydromulch shall be used to stabilize disturbed areas untill permanent

Typically costs less than container grown 
plants but more susceptible to being washed 
away during establishment.

Sod-forming native grasses from 
seed

Native Seed Mix is provided in SWMP Report
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1. Subsurface Exploration and Infiltration System Selection

A) Identify Site Constraints
    i) Is subgrade depth to bedrock < 3 feet? NO
    ii) Is subgrade depth to seasonal high groundwater table < 3 feet? NO

NONE
B) Identify Site Risks
    i) Are expansive/collapsible soils present? NO
    ii) Are highly concentrated pollutant sources present (hotspot)? NO
    iii) Is site located above contaminated soils or groundwater? NO
    iv) Is SCM located at top of steep slope? (> 3H:1V) NO
    v) Is SCM located adjacent to building, hardscape, or pavement? NO
    vi) Is SCM located above building foundation wall backfill? NO
    vii) Are there other concerns that indicate high risk for infiltration? NO

NONE

C) Preliminary Infiltration/Percolation Tests of underlying soils
    i) Were preliminary infiltration/percolation tests conducted? YES Please describe below
    ii) Preliminary estimate of infiltration rate Fprelim = 8.60 in/hr

D) Final Design Infiltrometer Test
    i) Were infiltrometer tests conducted? YES Please describe below
    ii) Select type of infiltrometer test performed:
    iii) How many locations were tested? NTests = 6
    iv) Describe test locations relative to borings/pits

    v) What was the maximum infiltration rate tested? FMax = 15.55 in/hr
    vi) What was the minimum infiltration rate tested? FMin = 7.78 in/hr
    vii) Design Infiltration Rate FDesign = 8.64 in/hr

ADEQUATE

E) Recommended Infiltration System

F) Select Infiltration System to use for Design

Suitable Soils and Low Risk, must verify 
adequate subgrade infiltration rates.Full Infiltration

Full Infiltration

1185 N Curtis Road, Colorado Springs, CO 80930
IAN

Modified Philip Dunne (ASTM D8152

Bioretention System (BR)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527
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2. Inlet Design and Pretreatment

A) Is RPA (GB/GS) used for Runoff Reduction upstream of SCM? NO

B) Inflow Points contributing to SCM (max 8)
Inflow Design Point ID F

Tributary Area to Inflow Point (ft2) 33,196
Imperviousness above Inflow Point (%) 60.0%

Default WQCV for Inflow Point (ft3) 523
Optional Override WQCV for Inflow Point (ft3)

WQCV Reduction above Inflow Point (ft3) 0
Remaining WQCV at Inflow Point (ft3) 523

Will pretreatment be provided with a Sedimentation MTD (HDS) NO
Paired Pretreatment HDS Worksheet Name --

Sheet or Concentrated Flow Sheet
    

C) Sheet Flow
Select sheet flow inflow feature Curbless

Is Concrete Edger used? NO
Spacing between slots, recommend ≤ 2 ft on center (ft) --

Slot Opening Length, recommend 1.5 (in) --
Select type of blind swale used to distribute flow --

Select energy dissipation method for level spreader --
Height of drop, recommend 2 to 3 (in) 2.00

Is concrete mowing strip provided to facilitate maintenance? --

D) Concentrated Flow
Select concentrated flow inflow feature --

Is downspout extension needed to bridge backfill zone? --
Depth of gutter flow line depression for curb opening, recommend 3 (in) --

Curb opening inlet width (ft) --
Height of drop to sediment pad/forebay, recommend ≥ 1 (in) --

Select energy dissipation method for downspouts and/or curb openings. --
Select energy dissipation method for swales, channels, and piped outfalls --

    v) Forebay
Impervious area tributary to concentrated inflow location (ft2) --

Forebay Type (Concrete Sediment Pad sufficient for Imp Area ≤ 2 acre) --
Minimum Forebay Volume (ft3) --

Design Forebay Volume (ft3) --
Maximum Forebay Depth (in) --

Design Forebay Depth (in) --
Rectangular Weir Notch Width to Empty Forebay in 5-minutes (in) --

Design Notch Width (in) --
Forebay Drain Time (minutes) --

Provide pretreatment to remove coarse sediment, trash 
and debris.  This is especially critical for roadway runoff to 
bioretention systems.

Define inflow points for all areas tributary to 
the SCM below.
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Milan Jankovic
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3. Design Storage Volume Inflow Points above should be fully defined before proceeding below

A) Contributing Watershed Area (including bioretention area) Area = 34,996 ft2 Total Tributary Inflow Area (ft2) 33,196
Area = 0.80 ac BR Footprint Area (ft2) 1,800

B) Imperviousness of Tributary Area i = 57.1% %

C) Default WQCV (or optional Override WQCV) VWQCV Default = 529 ft3

VWQCV Override = ft3

D) WQCV Reduction resulting from Upstream RPA (GB/GS) WQCV Reduction = 0 ft3

E) Remaining WQCV VWQCV Remaining = 529 ft3

4. Bioretention System Basin Geometry

A) Mimimum Filter Media Surface Area AF Min = 399 ft2

B) Design Filter Media Surface Area AF Design = 1,800 ft2

C) WQCV Ponding Depth (recommend max. 12-inch) DWQCV = 12.00 in

D) Media Surface Slope (typically flat or mild slope < 0.01 ft/ft) SSurface = 0.000 ft / ft

E) Max. Side Slope (Z = 4:1 or flatter, horiz. dist per unit vertical) Z = 3.00 ft / ft Steeper than 4:1
(Use "0" if bioretention has vertical walls)

F) Media Surface Length-to-Width Ratio RL/W = 2

G) Calculated WQCV (based on AF Design, DWQCV, and Z) VWQCV Calculated = 2,088 ft3

H) Design WQCV (based on actual design geometry) VWQCV Design = 2,088 ft3

I) If basin geometry is irregular, design volume differs, or media
     pore space is being utilized, please provide description.
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5.  Underdrain System, Impermeable Liner, and Geotextile

A) Are underdrains provided? NO

B) Is a Drain Trench provided consistent with Figure 4-2?
    - Trench Bottom Width ≥ 12 inches, Trench Depth ≥ 15 inches
    - Drain gravel satisfies gradation specifications for
       AASHTO M 43 No. 8 coarse aggregate
    - Filter sand above drain gravel satisfies gradation specifications for
       AASHTO M 43 fine aggregate
    - Filter sand depth above drain trench ≥ 6 inches
    - Filter sand extends ≥ 12 inches beyond trench top width

C) Select Factory-Slotted Pipe Size and Material

D) Does the specified pipe material meet the specifications for
    slot configurations shown in Table 4-6 and Figure 4-3.

E) Are cleanouts provided for inspection and maintenance?

F) Is an impermeable geomembrane liner provided?

G) Are details provided regarding sealing at underdrain penetrations
     similar to Figure 4-6?

H) Are geomembrane connections to vertical concrete surfaces
    consistent with Figure 4-7?

I) Do the plans specify thermal welding and air lance testing of joints? 

6.  Bioretention Media

A) Depth of Media (18-inch minimum, 36-inch when trees planted) DMedia = 24.00 in

B) Do construction documents specify media testing requirements? YES

Analyze gradation and nutrient content of media after delivery to the 
site and preferably, prior to placement.
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7.  Vegetation

A) Select the method of vegetation planting (pulldown list).
     Consult with vegetation specialist to consider shade, heat
     island effects, application of deicers in the watershed, and
     other site-specific factors.

B) Has a landscape/vegetation management plan been developed? YES

C) Describe vegetation/landscaping considerations:
    - Stability issues (steep slopes, high erosion potential)?
    - Topsoil management (assessment, stockpiling, and placement)?
    - Community benefits with place-making approach?
    - Biodiversity of the site including pollinator species?
    - Environmental stewardship through conservation?
    - Inundation frequency and depth impacts on vegetation?
    - Required maintenance activities and intervals?

8.  Irrigation

A) How will irrigation be provided for vegetation establishment? Temporary

9.  Outlet

A) Underdrain Orifice Diameter for 12-hour drain time 

    i) Underdrain Orifice Invert Depth y = in
       (distance from filter media surface to orifice invert)

    ii) Calculated Underdrain Orifice Diameter
        Simplified Equation (when not using MHFD-Detention) Dia. Simplified = in
        MHFD-Detention Calculation (if used) Dia. MHFD-Detention = in

    iii) Underdrain Orifice Diameter specified on construction plans Orifice Dia. Design = in

B) Describe Underdrain Orifice Outlet Configuration.

C) Describe Outlet Structure(s) for events larger than WQCV.
    (full-spectrum detention, overflow spillway, etc.)

10.  Maintenance

A) Has a maintenance plan that includes the following been developed? YES
  - access for restorative and routine maintenance
  - access to forebay/concrete sediment pads
  - types of equipment required
  - plant debris removal
  - do not use for snow storage

Notes:

Place temporary irrigation on top of the bioretention media surface.  
Remove irrigation pipes once vegetation is established to avoid it 
being buried over time.

Table BR-4 provides suggested Native Seed Mix

Typically costs less than container grown 
plants but more susceptible to being washed 
away during establishment.

Sod-forming native grasses from 
seed
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1. Subsurface Exploration and Infiltration System Selection

A) Identify Site Constraints
i) Is subgrade depth to bedrock < 3 feet? NO
ii) Is subgrade depth to seasonal high groundwater table < 3 feet? NO

NONE
B) Identify Site Risks

i) Are expansive/collapsible soils present? NO
ii) Are highly concentrated pollutant sources present (hotspot)? NO
iii) Is site located above contaminated soils or groundwater? NO
iv) Is SCM located at top of steep slope? (> 3H:1V) NO
v) Is SCM located adjacent to building, hardscape, or pavement? NO
vi) Is SCM located above building foundation wall backfill? NO
vii) Are there other concerns that indicate high risk for infiltration? NO

NONE

C) Preliminary Infiltration/Percolation Tests of underlying soils
i) Were preliminary infiltration/percolation tests conducted? YES Please describe below
ii) Preliminary estimate of infiltration rate Fprelim = 8.64 in/hr

D) Final Design Infiltrometer Test
i) Were infiltrometer tests conducted? YES Please describe below
ii) Select type of infiltrometer test performed:
iii) How many locations were tested? NTests = 3
iv) Describe test locations relative to borings/pits

v) What was the maximum infiltration rate tested? FMax = 8.30 in/hr
vi) What was the minimum infiltration rate tested? FMin = 4.40 in/hr
vii) Design Infiltration Rate FDesign = 6.30 in/hr

ADEQUATE

E) Recommended Infiltration System

F) Select Infiltration System to use for Design

Suitable Soils and Low Risk, must verify 
adequate subgrade infiltration rates.Full Infiltration

Full Infiltration

1185 N Curtis Road, Colorado Springs, CO 80930
IAN2

Modified Philip Dunne (ASTM D8152

Bioretention System (BR)
SCM Design, Version 4.02 (June 2025)

Milan Jankovic
Milosh Engineering
April 2, 2026
PPR2527
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2. Inlet Design and Pretreatment

A) Is RPA (GB/GS) used for Runoff Reduction upstream of SCM? NO

B) Inflow Points contributing to SCM (max 8)
Inflow Design Point ID D

Tributary Area to Inflow Point (ft2) 62,171
Imperviousness above Inflow Point (%) 21.9%

Default WQCV for Inflow Point (ft3) 511
Optional Override WQCV for Inflow Point (ft3)

WQCV Reduction above Inflow Point (ft3) 0
Remaining WQCV at Inflow Point (ft3) 511

Will pretreatment be provided with a Sedimentation MTD (HDS) NO
Paired Pretreatment HDS Worksheet Name --

Sheet or Concentrated Flow Sheet
    

C) Sheet Flow
Select sheet flow inflow feature Curbless

Is Concrete Edger used? NO
Spacing between slots, recommend ≤ 2 ft on center (ft) --

Slot Opening Length, recommend 1.5 (in) --
Select type of blind swale used to distribute flow --

Select energy dissipation method for level spreader --
Height of drop, recommend 2 to 3 (in) 3.00

Is concrete mowing strip provided to facilitate maintenance? --

D) Concentrated Flow
Select concentrated flow inflow feature --

Is downspout extension needed to bridge backfill zone? --
Depth of gutter flow line depression for curb opening, recommend 3 (in) --

Curb opening inlet width (ft) --
Height of drop to sediment pad/forebay, recommend ≥ 1 (in) --

Select energy dissipation method for downspouts and/or curb openings. --
Select energy dissipation method for swales, channels, and piped outfalls --

    v) Forebay
Impervious area tributary to concentrated inflow location (ft2) --

Forebay Type (Concrete Sediment Pad sufficient for Imp Area ≤ 2 acre) --
Minimum Forebay Volume (ft3) --

Design Forebay Volume (ft3) --
Maximum Forebay Depth (in) --

Design Forebay Depth (in) --
Rectangular Weir Notch Width to Empty Forebay in 5-minutes (in) --

Design Notch Width (in) --
Forebay Drain Time (minutes) --

Provide pretreatment to remove coarse sediment, trash 
and debris.  This is especially critical for roadway runoff to 
bioretention systems.

Define inflow points for all areas tributary to 
the SCM below.
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3.  Design Storage Volume Inflow Points above should be fully defined before proceeding below

A) Contributing Watershed Area (including bioretention area) Area = 63,517 ft2 Total Tributary Inflow Area (ft2) 62,171
Area = 1.46 ac BR Footprint Area (ft2) 1,346

B) Imperviousness of Tributary Area i = 17.7% %

C) Default WQCV (or optional Override WQCV) VWQCV Default = 448 ft3

VWQCV Override = ft3

D) WQCV Reduction resulting from Upstream RPA (GB/GS) WQCV Reduction = 0 ft3

E) Remaining WQCV VWQCV Remaining = 448 ft3

4.  Bioretention System Basin Geometry

A) Mimimum Filter Media Surface Area AF Min = 225 ft2

B) Design Filter Media Surface Area AF Design = 1,346 ft2

C) WQCV Ponding Depth (recommend max. 12-inch) DWQCV = 12.00 in

D) Media Surface Slope (typically flat or mild slope < 0.01 ft/ft) SSurface = 0.000 ft / ft

E) Max. Side Slope (Z = 4:1 or flatter, horiz. dist per unit vertical) Z = 4.00 ft / ft
     (Use "0" if bioretention has vertical walls)

F) Media Surface Length-to-Width Ratio RL/W = 1

G) Calculated WQCV (based on AF Design, DWQCV, and Z) VWQCV Calculated = 1,672 ft3

H) Design WQCV (based on actual design geometry) VWQCV Design = 1,672 ft3

I) If basin geometry is irregular, design volume differs, or media
     pore space is being utilized, please provide description.
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5. Underdrain System, Impermeable Liner, and Geotextile

A) Are underdrains provided? NO

B) Is a Drain Trench provided consistent with Figure 4-2?
- Trench Bottom Width ≥ 12 inches, Trench Depth ≥ 15 inches
- Drain gravel satisfies gradation specifications for

       AASHTO M 43 No. 8 coarse aggregate
- Filter sand above drain gravel satisfies gradation specifications for

       AASHTO M 43 fine aggregate
- Filter sand depth above drain trench ≥ 6 inches
- Filter sand extends ≥ 12 inches beyond trench top width

C) Select Factory-Slotted Pipe Size and Material

D) Does the specified pipe material meet the specifications for
slot configurations shown in Table 4-6 and Figure 4-3.

E) Are cleanouts provided for inspection and maintenance?

F) Is an impermeable geomembrane liner provided?

G) Are details provided regarding sealing at underdrain penetrations
similar to Figure 4-6?

H) Are geomembrane connections to vertical concrete surfaces
consistent with Figure 4-7?

I) Do the plans specify thermal welding and air lance testing of joints?

6. Bioretention Media

A) Depth of Media (18-inch minimum, 36-inch when trees planted) DMedia = 18.00 in

B) Do construction documents specify media testing requirements? YES

Analyze gradation and nutrient content of media after delivery to the 
site and preferably, prior to placement.
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7.  Vegetation

A) Select the method of vegetation planting (pulldown list).
     Consult with vegetation specialist to consider shade, heat
     island effects, application of deicers in the watershed, and
     other site-specific factors.

B) Has a landscape/vegetation management plan been developed? YES

C) Describe vegetation/landscaping considerations:
    - Stability issues (steep slopes, high erosion potential)?
    - Topsoil management (assessment, stockpiling, and placement)?
    - Community benefits with place-making approach?
    - Biodiversity of the site including pollinator species?
    - Environmental stewardship through conservation?
    - Inundation frequency and depth impacts on vegetation?
    - Required maintenance activities and intervals?

8.  Irrigation

A) How will irrigation be provided for vegetation establishment? Temporary

9.  Outlet

A) Underdrain Orifice Diameter for 12-hour drain time 

    i) Underdrain Orifice Invert Depth y = in
       (distance from filter media surface to orifice invert)

    ii) Calculated Underdrain Orifice Diameter
        Simplified Equation (when not using MHFD-Detention) Dia. Simplified = in
        MHFD-Detention Calculation (if used) Dia. MHFD-Detention = in

    iii) Underdrain Orifice Diameter specified on construction plans Orifice Dia. Design = in

B) Describe Underdrain Orifice Outlet Configuration.

C) Describe Outlet Structure(s) for events larger than WQCV.
    (full-spectrum detention, overflow spillway, etc.)

10.  Maintenance

A) Has a maintenance plan that includes the following been developed? YES
  - access for restorative and routine maintenance
  - access to forebay/concrete sediment pads
  - types of equipment required
  - plant debris removal
  - do not use for snow storage

Notes:

Place temporary irrigation on top of the bioretention media surface.  
Remove irrigation pipes once vegetation is established to avoid it 
being buried over time.

Table BR-4 provides suggested Native Seed Mix

Typically costs less than container grown 
plants but more susceptible to being washed 
away during establishment.

Sod-forming native grasses from 
seed
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