






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DMA No. 11         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.18 0.00 0.00 0.00
2.00 0.00 0 337.18 0.00 0.00 0.00
4.00 0.00 0 337.18 0.00 0.00 0.00
6.00 0.00 0 337.18 0.00 0.00 0.00
8.00 0.00 11 337.21 0.00 0.00 0.00

10.00 0.01 24 337.24 0.01 0.01 0.00
12.00 0.01 32 337.26 0.01 0.01 0.00
14.00 0.02 50 337.30 0.01 0.01 0.00
16.00 0.03 76 337.36 0.02 0.02 0.00
18.00 0.06 162 337.57 0.03 0.03 0.00
20.00 0.02 183 337.62 0.03 0.03 0.00
22.00 0.02 125 337.48 0.03 0.03 0.00
24.00 0.02 94 337.40 0.02 0.02 0.00
26.00 0.00 15 337.22 0.00 0.00 0.00
28.00 0.00 5 337.19 0.00 0.00 0.00
30.00 0.00 3 337.19 0.00 0.00 0.00
32.00 0.00 2 337.18 0.00 0.00 0.00
34.00 0.00 1 337.18 0.00 0.00 0.00
36.00 0.00 1 337.18 0.00 0.00 0.00
38.00 0.00 1 337.18 0.00 0.00 0.00
40.00 0.00 0 337.18 0.00 0.00 0.00
42.00 0.00 0 337.18 0.00 0.00 0.00
44.00 0.00 0 337.18 0.00 0.00 0.00
46.00 0.00 0 337.18 0.00 0.00 0.00
48.00 0.00 0 337.18 0.00 0.00 0.00
50.00 0.00 0 337.18 0.00 0.00 0.00
52.00 0.00 0 337.18 0.00 0.00 0.00
54.00 0.00 0 337.18 0.00 0.00 0.00
56.00 0.00 0 337.18 0.00 0.00 0.00
58.00 0.00 0 337.18 0.00 0.00 0.00
60.00 0.00 0 337.18 0.00 0.00 0.00
62.00 0.00 0 337.18 0.00 0.00 0.00
64.00 0.00 0 337.18 0.00 0.00 0.00
66.00 0.00 0 337.18 0.00 0.00 0.00
68.00 0.00 0 337.18 0.00 0.00 0.00
70.00 0.00 0 337.18 0.00 0.00 0.00
72.00 0.00 0 337.18 0.00 0.00 0.00
74.00 0.00 0 337.18 0.00 0.00 0.00
76.00 0.00 0 337.18 0.00 0.00 0.00
78.00 0.00 0 337.18 0.00 0.00 0.00
80.00 0.00 0 337.18 0.00 0.00 0.00
82.00 0.00 0 337.18 0.00 0.00 0.00
84.00 0.00 0 337.18 0.00 0.00 0.00
86.00 0.00 0 337.18 0.00 0.00 0.00
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DMA No. 11         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.18 0.00 0.00 0.00
2.00 0.00 0 337.18 0.00 0.00 0.00
4.00 0.03 44 337.29 0.01 0.01 0.00
6.00 0.07 248 337.77 0.04 0.04 0.00
8.00 0.08 428 338.20 0.05 0.05 0.00

10.00 0.08 640 338.70 0.06 0.06 0.00
12.00 0.09 777 339.03 0.07 0.07 0.00
14.00 0.15 957 340.26 0.14 0.14 0.00
16.00 0.18 980 340.49 0.16 0.16 0.00
18.00 0.33 1,122 341.25 0.29 0.29 0.00
20.00 0.13 954 340.23 0.13 0.13 0.00
22.00 0.10 940 340.10 0.10 0.10 0.00
24.00 0.10 937 340.08 0.10 0.10 0.00
26.00 0.00 490 338.35 0.06 0.06 0.00
28.00 0.00 174 337.59 0.03 0.03 0.00
30.00 0.00 29 337.25 0.01 0.01 0.00
32.00 0.00 6 337.19 0.00 0.00 0.00
34.00 0.00 3 337.19 0.00 0.00 0.00
36.00 0.00 2 337.19 0.00 0.00 0.00
38.00 0.00 1 337.18 0.00 0.00 0.00
40.00 0.00 1 337.18 0.00 0.00 0.00
42.00 0.00 1 337.18 0.00 0.00 0.00
44.00 0.00 0 337.18 0.00 0.00 0.00
46.00 0.00 0 337.18 0.00 0.00 0.00
48.00 0.00 0 337.18 0.00 0.00 0.00
50.00 0.00 0 337.18 0.00 0.00 0.00
52.00 0.00 0 337.18 0.00 0.00 0.00
54.00 0.00 0 337.18 0.00 0.00 0.00
56.00 0.00 0 337.18 0.00 0.00 0.00
58.00 0.00 0 337.18 0.00 0.00 0.00
60.00 0.00 0 337.18 0.00 0.00 0.00
62.00 0.00 0 337.18 0.00 0.00 0.00
64.00 0.00 0 337.18 0.00 0.00 0.00
66.00 0.00 0 337.18 0.00 0.00 0.00
68.00 0.00 0 337.18 0.00 0.00 0.00
70.00 0.00 0 337.18 0.00 0.00 0.00
72.00 0.00 0 337.18 0.00 0.00 0.00
74.00 0.00 0 337.18 0.00 0.00 0.00
76.00 0.00 0 337.18 0.00 0.00 0.00
78.00 0.00 0 337.18 0.00 0.00 0.00
80.00 0.00 0 337.18 0.00 0.00 0.00
82.00 0.00 0 337.18 0.00 0.00 0.00
84.00 0.00 0 337.18 0.00 0.00 0.00
86.00 0.00 0 337.18 0.00 0.00 0.00
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DMA No. 12 & 13         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.37 0.00 0.00 0.00
2.50 0.00 0 337.37 0.00 0.00 0.00
5.00 0.00 0 337.37 0.00 0.00 0.00
7.50 0.00 0 337.37 0.00 0.00 0.00

10.00 0.00 15 337.40 0.00 0.00 0.00
12.50 0.01 31 337.44 0.01 0.01 0.00
15.00 0.02 48 337.48 0.02 0.02 0.00
17.50 0.04 80 337.55 0.03 0.03 0.00
20.00 0.03 81 337.55 0.03 0.03 0.00
22.50 0.02 59 337.50 0.02 0.02 0.00
25.00 0.00 24 337.42 0.01 0.01 0.00
27.50 0.00 6 337.38 0.00 0.00 0.00
30.00 0.00 4 337.38 0.00 0.00 0.00
32.50 0.00 3 337.38 0.00 0.00 0.00
35.00 0.00 2 337.37 0.00 0.00 0.00
37.50 0.00 1 337.37 0.00 0.00 0.00
40.00 0.00 1 337.37 0.00 0.00 0.00
42.50 0.00 1 337.37 0.00 0.00 0.00
45.00 0.00 0 337.37 0.00 0.00 0.00
47.50 0.00 0 337.37 0.00 0.00 0.00
50.00 0.00 0 337.37 0.00 0.00 0.00
52.50 0.00 0 337.37 0.00 0.00 0.00
55.00 0.00 0 337.37 0.00 0.00 0.00
57.50 0.00 0 337.37 0.00 0.00 0.00
60.00 0.00 0 337.37 0.00 0.00 0.00
62.50 0.00 0 337.37 0.00 0.00 0.00
65.00 0.00 0 337.37 0.00 0.00 0.00
67.50 0.00 0 337.37 0.00 0.00 0.00
70.00 0.00 0 337.37 0.00 0.00 0.00
72.50 0.00 0 337.37 0.00 0.00 0.00
75.00 0.00 0 337.37 0.00 0.00 0.00
77.50 0.00 0 337.37 0.00 0.00 0.00
80.00 0.00 0 337.37 0.00 0.00 0.00
82.50 0.00 0 337.37 0.00 0.00 0.00
85.00 0.00 0 337.37 0.00 0.00 0.00

___________________________________________________________________________________________
L:\Projects\Bill\25268.2 BlackRock-Quail Vineyards\Stormwater Control Plan\6) Storm Water Calculations
5/22/2023 Drawdown Time Page 158 of 185

MH en ineerin Co. 
16075 Vineyard Blvd., Morgan Hill, CA 95037 - (408) 779-7381 



DMA No. 12 & 13        100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.37 0.00 0.00 0.00
2.50 0.00 0 337.37 0.00 0.00 0.00
5.00 0.05 81 337.55 0.03 0.03 0.00
7.50 0.08 209 337.84 0.07 0.07 0.00

10.00 0.10 359 338.18 0.09 0.09 0.00
12.50 0.12 406 338.29 0.11 0.11 0.00
15.00 0.15 453 338.39 0.16 0.16 0.00
17.50 0.30 575 338.66 0.25 0.25 0.00
20.00 0.16 467 338.42 0.18 0.18 0.00
22.50 0.13 425 338.33 0.13 0.13 0.00
25.00 0.00 179 337.77 0.06 0.06 0.00
27.50 0.00 13 337.40 0.00 0.00 0.00
30.00 0.00 5 337.38 0.00 0.00 0.00
32.50 0.00 3 337.38 0.00 0.00 0.00
35.00 0.00 2 337.37 0.00 0.00 0.00
37.50 0.00 2 337.37 0.00 0.00 0.00
40.00 0.00 1 337.37 0.00 0.00 0.00
42.50 0.00 1 337.37 0.00 0.00 0.00
45.00 0.00 1 337.37 0.00 0.00 0.00
47.50 0.00 0 337.37 0.00 0.00 0.00
50.00 0.00 0 337.37 0.00 0.00 0.00
52.50 0.00 0 337.37 0.00 0.00 0.00
55.00 0.00 0 337.37 0.00 0.00 0.00
57.50 0.00 0 337.37 0.00 0.00 0.00
60.00 0.00 0 337.37 0.00 0.00 0.00
62.50 0.00 0 337.37 0.00 0.00 0.00
65.00 0.00 0 337.37 0.00 0.00 0.00
67.50 0.00 0 337.37 0.00 0.00 0.00
70.00 0.00 0 337.37 0.00 0.00 0.00
72.50 0.00 0 337.37 0.00 0.00 0.00
75.00 0.00 0 337.37 0.00 0.00 0.00
77.50 0.00 0 337.37 0.00 0.00 0.00
80.00 0.00 0 337.37 0.00 0.00 0.00
82.50 0.00 0 337.37 0.00 0.00 0.00
85.00 0.00 0 337.37 0.00 0.00 0.00
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DMA No. 14 & 15         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.37 0.00 0.00 0.00
2.50 0.00 0 337.37 0.00 0.00 0.00
5.00 0.00 0 337.37 0.00 0.00 0.00
7.50 0.00 0 337.37 0.00 0.00 0.00

10.00 0.00 2 337.37 0.00 0.00 0.00
12.50 0.01 17 337.40 0.01 0.01 0.00
15.00 0.02 34 337.44 0.02 0.02 0.00
17.50 0.06 55 337.48 0.05 0.05 0.00
20.00 0.04 47 337.46 0.04 0.04 0.00
22.50 0.03 43 337.45 0.03 0.03 0.00
25.00 0.00 11 337.39 0.00 0.00 0.00
27.50 0.00 3 337.38 0.00 0.00 0.00
30.00 0.00 1 337.37 0.00 0.00 0.00
32.50 0.00 1 337.37 0.00 0.00 0.00
35.00 0.00 0 337.37 0.00 0.00 0.00
37.50 0.00 0 337.37 0.00 0.00 0.00
40.00 0.00 0 337.37 0.00 0.00 0.00
42.50 0.00 0 337.37 0.00 0.00 0.00
45.00 0.00 0 337.37 0.00 0.00 0.00
47.50 0.00 0 337.37 0.00 0.00 0.00
50.00 0.00 0 337.37 0.00 0.00 0.00
52.50 0.00 0 337.37 0.00 0.00 0.00
55.00 0.00 0 337.37 0.00 0.00 0.00
57.50 0.00 0 337.37 0.00 0.00 0.00
60.00 0.00 0 337.37 0.00 0.00 0.00
62.50 0.00 0 337.37 0.00 0.00 0.00
65.00 0.00 0 337.37 0.00 0.00 0.00
67.50 0.00 0 337.37 0.00 0.00 0.00
70.00 0.00 0 337.37 0.00 0.00 0.00
72.50 0.00 0 337.37 0.00 0.00 0.00
75.00 0.00 0 337.37 0.00 0.00 0.00
77.50 0.00 0 337.37 0.00 0.00 0.00
80.00 0.00 0 337.37 0.00 0.00 0.00
82.50 0.00 0 337.37 0.00 0.00 0.00
85.00 0.00 0 337.37 0.00 0.00 0.00
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DMA No. 14 & 15        100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.37 0.00 0.00 0.00
2.50 0.00 0 337.37 0.00 0.00 0.00
5.00 0.06 52 337.47 0.04 0.04 0.00
7.50 0.11 88 337.54 0.10 0.10 0.00

10.00 0.14 112 337.59 0.15 0.15 0.00
12.50 0.18 132 337.63 0.17 0.17 0.00
15.00 0.24 215 337.80 0.26 0.26 0.00
17.50 0.50 440 338.24 0.42 0.42 0.00
20.00 0.26 244 337.86 0.28 0.28 0.00
22.50 0.21 167 337.70 0.21 0.21 0.00
25.00 0.00 17 337.40 0.01 0.01 0.00
27.50 0.00 3 337.38 0.00 0.00 0.00
30.00 0.00 2 337.37 0.00 0.00 0.00
32.50 0.00 1 337.37 0.00 0.00 0.00
35.00 0.00 0 337.37 0.00 0.00 0.00
37.50 0.00 0 337.37 0.00 0.00 0.00
40.00 0.00 0 337.37 0.00 0.00 0.00
42.50 0.00 0 337.37 0.00 0.00 0.00
45.00 0.00 0 337.37 0.00 0.00 0.00
47.50 0.00 0 337.37 0.00 0.00 0.00
50.00 0.00 0 337.37 0.00 0.00 0.00
52.50 0.00 0 337.37 0.00 0.00 0.00
55.00 0.00 0 337.37 0.00 0.00 0.00
57.50 0.00 0 337.37 0.00 0.00 0.00
60.00 0.00 0 337.37 0.00 0.00 0.00
62.50 0.00 0 337.37 0.00 0.00 0.00
65.00 0.00 0 337.37 0.00 0.00 0.00
67.50 0.00 0 337.37 0.00 0.00 0.00
70.00 0.00 0 337.37 0.00 0.00 0.00
72.50 0.00 0 337.37 0.00 0.00 0.00
75.00 0.00 0 337.37 0.00 0.00 0.00
77.50 0.00 0 337.37 0.00 0.00 0.00
80.00 0.00 0 337.37 0.00 0.00 0.00
82.50 0.00 0 337.37 0.00 0.00 0.00
85.00 0.00 0 337.37 0.00 0.00 0.00
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DMA No. 16 & 17         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.87 0.00 0.00 0.00
2.00 0.00 0 336.87 0.00 0.00 0.00
4.00 0.00 0 336.87 0.00 0.00 0.00
6.00 0.00 0 336.87 0.00 0.00 0.00
8.00 0.00 0 336.87 0.00 0.00 0.00

10.00 0.00 1 336.87 0.00 0.00 0.00
12.00 0.01 15 336.90 0.00 0.00 0.00
14.00 0.02 32 336.93 0.01 0.01 0.00
16.00 0.03 45 336.96 0.03 0.03 0.00
18.00 0.07 83 337.03 0.06 0.06 0.00
20.00 0.04 61 336.99 0.04 0.04 0.00
22.00 0.03 53 336.97 0.03 0.03 0.00
24.00 0.03 52 336.97 0.03 0.03 0.00
26.00 0.00 7 336.88 0.00 0.00 0.00
28.00 0.00 4 336.88 0.00 0.00 0.00
30.00 0.00 2 336.87 0.00 0.00 0.00
32.00 0.00 1 336.87 0.00 0.00 0.00
34.00 0.00 1 336.87 0.00 0.00 0.00
36.00 0.00 0 336.87 0.00 0.00 0.00
38.00 0.00 0 336.87 0.00 0.00 0.00
40.00 0.00 0 336.87 0.00 0.00 0.00
42.00 0.00 0 336.87 0.00 0.00 0.00
44.00 0.00 0 336.87 0.00 0.00 0.00
46.00 0.00 0 336.87 0.00 0.00 0.00
48.00 0.00 0 336.87 0.00 0.00 0.00
50.00 0.00 0 336.87 0.00 0.00 0.00
52.00 0.00 0 336.87 0.00 0.00 0.00
54.00 0.00 0 336.87 0.00 0.00 0.00
56.00 0.00 0 336.87 0.00 0.00 0.00
58.00 0.00 0 336.87 0.00 0.00 0.00
60.00 0.00 0 336.87 0.00 0.00 0.00
62.00 0.00 0 336.87 0.00 0.00 0.00
64.00 0.00 0 336.87 0.00 0.00 0.00
66.00 0.00 0 336.87 0.00 0.00 0.00
68.00 0.00 0 336.87 0.00 0.00 0.00
70.00 0.00 0 336.87 0.00 0.00 0.00
72.00 0.00 0 336.87 0.00 0.00 0.00
74.00 0.00 0 336.87 0.00 0.00 0.00
76.00 0.00 0 336.87 0.00 0.00 0.00
78.00 0.00 0 336.87 0.00 0.00 0.00
80.00 0.00 0 336.87 0.00 0.00 0.00
82.00 0.00 0 336.87 0.00 0.00 0.00
84.00 0.00 0 336.87 0.00 0.00 0.00
86.00 0.00 0 336.87 0.00 0.00 0.00
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DMA No. 16 & 17         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.87 0.00 0.00 0.00
2.00 0.00 0 336.87 0.00 0.00 0.00
4.00 0.00 1 336.87 0.00 0.00 0.00
6.00 0.08 104 337.07 0.07 0.07 0.00
8.00 0.12 168 337.20 0.10 0.10 0.00

10.00 0.14 271 337.40 0.14 0.14 0.00
12.00 0.16 306 337.47 0.15 0.15 0.00
14.00 0.26 485 337.82 0.20 0.20 0.00
16.00 0.32 674 338.19 0.29 0.29 0.00
18.00 0.61 976 338.78 0.47 0.47 0.00
20.00 0.26 681 338.20 0.30 0.30 0.00
22.00 0.21 595 338.03 0.22 0.22 0.00
24.00 0.20 556 337.96 0.21 0.21 0.00
26.00 0.00 23 336.91 0.01 0.01 0.00
28.00 0.00 5 336.88 0.00 0.00 0.00
30.00 0.00 3 336.88 0.00 0.00 0.00
32.00 0.00 2 336.87 0.00 0.00 0.00
34.00 0.00 1 336.87 0.00 0.00 0.00
36.00 0.00 1 336.87 0.00 0.00 0.00
38.00 0.00 0 336.87 0.00 0.00 0.00
40.00 0.00 0 336.87 0.00 0.00 0.00
42.00 0.00 0 336.87 0.00 0.00 0.00
44.00 0.00 0 336.87 0.00 0.00 0.00
46.00 0.00 0 336.87 0.00 0.00 0.00
48.00 0.00 0 336.87 0.00 0.00 0.00
50.00 0.00 0 336.87 0.00 0.00 0.00
52.00 0.00 0 336.87 0.00 0.00 0.00
54.00 0.00 0 336.87 0.00 0.00 0.00
56.00 0.00 0 336.87 0.00 0.00 0.00
58.00 0.00 0 336.87 0.00 0.00 0.00
60.00 0.00 0 336.87 0.00 0.00 0.00
62.00 0.00 0 336.87 0.00 0.00 0.00
64.00 0.00 0 336.87 0.00 0.00 0.00
66.00 0.00 0 336.87 0.00 0.00 0.00
68.00 0.00 0 336.87 0.00 0.00 0.00
70.00 0.00 0 336.87 0.00 0.00 0.00
72.00 0.00 0 336.87 0.00 0.00 0.00
74.00 0.00 0 336.87 0.00 0.00 0.00
76.00 0.00 0 336.87 0.00 0.00 0.00
78.00 0.00 0 336.87 0.00 0.00 0.00
80.00 0.00 0 336.87 0.00 0.00 0.00
82.00 0.00 0 336.87 0.00 0.00 0.00
84.00 0.00 0 336.87 0.00 0.00 0.00
86.00 0.00 0 336.87 0.00 0.00 0.00
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DMA No. 18 & 19        95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.16 0.00 0.00 0.00
2.00 0.00 0 336.16 0.00 0.00 0.00
4.00 0.00 0 336.16 0.00 0.00 0.00
6.00 0.00 0 336.16 0.00 0.00 0.00
8.00 0.00 1 336.16 0.00 0.00 0.00

10.00 0.01 40 336.19 0.01 0.01 0.00
12.00 0.02 77 336.22 0.02 0.02 0.00
14.00 0.05 114 336.25 0.04 0.04 0.00
16.00 0.07 154 336.28 0.06 0.06 0.00
18.00 0.16 276 336.37 0.11 0.11 0.00
20.00 0.08 240 336.34 0.10 0.10 0.00
22.00 0.06 172 336.29 0.07 0.07 0.00
24.00 0.06 164 336.29 0.06 0.06 0.00
26.00 0.00 37 336.19 0.01 0.01 0.00
28.00 0.00 15 336.17 0.00 0.00 0.00
30.00 0.00 11 336.17 0.00 0.00 0.00
32.00 0.00 8 336.17 0.00 0.00 0.00
34.00 0.00 6 336.16 0.00 0.00 0.00
36.00 0.00 4 336.16 0.00 0.00 0.00
38.00 0.00 3 336.16 0.00 0.00 0.00
40.00 0.00 2 336.16 0.00 0.00 0.00
42.00 0.00 2 336.16 0.00 0.00 0.00
44.00 0.00 1 336.16 0.00 0.00 0.00
46.00 0.00 1 336.16 0.00 0.00 0.00
48.00 0.00 1 336.16 0.00 0.00 0.00
50.00 0.00 1 336.16 0.00 0.00 0.00
52.00 0.00 0 336.16 0.00 0.00 0.00
54.00 0.00 0 336.16 0.00 0.00 0.00
56.00 0.00 0 336.16 0.00 0.00 0.00
58.00 0.00 0 336.16 0.00 0.00 0.00
60.00 0.00 0 336.16 0.00 0.00 0.00
62.00 0.00 0 336.16 0.00 0.00 0.00
64.00 0.00 0 336.16 0.00 0.00 0.00
66.00 0.00 0 336.16 0.00 0.00 0.00
68.00 0.00 0 336.16 0.00 0.00 0.00
70.00 0.00 0 336.16 0.00 0.00 0.00
72.00 0.00 0 336.16 0.00 0.00 0.00
74.00 0.00 0 336.16 0.00 0.00 0.00
76.00 0.00 0 336.16 0.00 0.00 0.00
78.00 0.00 0 336.16 0.00 0.00 0.00
80.00 0.00 0 336.16 0.00 0.00 0.00
82.00 0.00 0 336.16 0.00 0.00 0.00
84.00 0.00 0 336.16 0.00 0.00 0.00
86.00 0.00 0 336.16 0.00 0.00 0.00
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DMA No. 18 & 19         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.16 0.00 0.00 0.00
2.00 0.00 0 336.16 0.00 0.00 0.00
4.00 0.04 44 336.19 0.01 0.01 0.00
6.00 0.19 400 336.47 0.15 0.15 0.00
8.00 0.25 642 336.65 0.20 0.20 0.00

10.00 0.28 991 336.92 0.26 0.26 0.00
12.00 0.31 1,130 337.03 0.28 0.28 0.00
14.00 0.48 1,578 337.37 0.33 0.33 0.00
16.00 0.59 2,393 338.00 0.42 0.42 0.00
18.00 1.10 4,078 339.37 0.71 0.71 0.00
20.00 0.46 3,967 339.28 0.69 0.69 0.00
22.00 0.38 3,062 338.54 0.48 0.48 0.00
24.00 0.36 2,484 338.07 0.43 0.43 0.00
26.00 0.00 569 336.60 0.19 0.19 0.00
28.00 0.00 55 336.20 0.01 0.01 0.00
30.00 0.00 18 336.17 0.00 0.00 0.00
32.00 0.00 12 336.17 0.00 0.00 0.00
34.00 0.00 9 336.17 0.00 0.00 0.00
36.00 0.00 6 336.16 0.00 0.00 0.00
38.00 0.00 5 336.16 0.00 0.00 0.00
40.00 0.00 3 336.16 0.00 0.00 0.00
42.00 0.00 3 336.16 0.00 0.00 0.00
44.00 0.00 2 336.16 0.00 0.00 0.00
46.00 0.00 1 336.16 0.00 0.00 0.00
48.00 0.00 1 336.16 0.00 0.00 0.00
50.00 0.00 1 336.16 0.00 0.00 0.00
52.00 0.00 1 336.16 0.00 0.00 0.00
54.00 0.00 0 336.16 0.00 0.00 0.00
56.00 0.00 0 336.16 0.00 0.00 0.00
58.00 0.00 0 336.16 0.00 0.00 0.00
60.00 0.00 0 336.16 0.00 0.00 0.00
62.00 0.00 0 336.16 0.00 0.00 0.00
64.00 0.00 0 336.16 0.00 0.00 0.00
66.00 0.00 0 336.16 0.00 0.00 0.00
68.00 0.00 0 336.16 0.00 0.00 0.00
70.00 0.00 0 336.16 0.00 0.00 0.00
72.00 0.00 0 336.16 0.00 0.00 0.00
74.00 0.00 0 336.16 0.00 0.00 0.00
76.00 0.00 0 336.16 0.00 0.00 0.00
78.00 0.00 0 336.16 0.00 0.00 0.00
80.00 0.00 0 336.16 0.00 0.00 0.00
82.00 0.00 0 336.16 0.00 0.00 0.00
84.00 0.00 0 336.16 0.00 0.00 0.00
86.00 0.00 0 336.16 0.00 0.00 0.00
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DMA No. 20 & 21         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.13 0.00 0.00 0.00
2.00 0.00 0 336.13 0.00 0.00 0.00
4.00 0.00 0 336.13 0.00 0.00 0.00
6.00 0.00 0 336.13 0.00 0.00 0.00
8.00 0.00 0 336.13 0.00 0.00 0.00

10.00 0.00 7 336.14 0.00 0.00 0.00
12.00 0.01 23 336.16 0.01 0.01 0.00
14.00 0.03 46 336.20 0.02 0.02 0.00
16.00 0.04 64 336.22 0.04 0.04 0.00
18.00 0.10 109 336.29 0.09 0.09 0.00
20.00 0.05 76 336.24 0.05 0.05 0.00
22.00 0.04 69 336.23 0.04 0.04 0.00
24.00 0.04 68 336.23 0.04 0.04 0.00
26.00 0.00 9 336.14 0.00 0.00 0.00
28.00 0.00 5 336.14 0.00 0.00 0.00
30.00 0.00 3 336.13 0.00 0.00 0.00
32.00 0.00 2 336.13 0.00 0.00 0.00
34.00 0.00 1 336.13 0.00 0.00 0.00
36.00 0.00 1 336.13 0.00 0.00 0.00
38.00 0.00 0 336.13 0.00 0.00 0.00
40.00 0.00 0 336.13 0.00 0.00 0.00
42.00 0.00 0 336.13 0.00 0.00 0.00
44.00 0.00 0 336.13 0.00 0.00 0.00
46.00 0.00 0 336.13 0.00 0.00 0.00
48.00 0.00 0 336.13 0.00 0.00 0.00
50.00 0.00 0 336.13 0.00 0.00 0.00
52.00 0.00 0 336.13 0.00 0.00 0.00
54.00 0.00 0 336.13 0.00 0.00 0.00
56.00 0.00 0 336.13 0.00 0.00 0.00
58.00 0.00 0 336.13 0.00 0.00 0.00
60.00 0.00 0 336.13 0.00 0.00 0.00
62.00 0.00 0 336.13 0.00 0.00 0.00
64.00 0.00 0 336.13 0.00 0.00 0.00
66.00 0.00 0 336.13 0.00 0.00 0.00
68.00 0.00 0 336.13 0.00 0.00 0.00
70.00 0.00 0 336.13 0.00 0.00 0.00
72.00 0.00 0 336.13 0.00 0.00 0.00
74.00 0.00 0 336.13 0.00 0.00 0.00
76.00 0.00 0 336.13 0.00 0.00 0.00
78.00 0.00 0 336.13 0.00 0.00 0.00
80.00 0.00 0 336.13 0.00 0.00 0.00
82.00 0.00 0 336.13 0.00 0.00 0.00
84.00 0.00 0 336.13 0.00 0.00 0.00
86.00 0.00 0 336.13 0.00 0.00 0.00
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DMA No. 20 & 21      100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.13 0.00 0.00 0.00
2.00 0.00 0 336.13 0.00 0.00 0.00
4.00 0.01 7 336.14 0.00 0.00 0.00
6.00 0.12 125 336.31 0.11 0.11 0.00
8.00 0.16 160 336.36 0.15 0.15 0.00

10.00 0.19 200 336.42 0.19 0.19 0.00
12.00 0.22 220 336.45 0.21 0.21 0.00
14.00 0.35 355 336.64 0.29 0.29 0.00
16.00 0.43 496 336.85 0.36 0.36 0.00
18.00 0.82 1,133 337.77 0.58 0.58 0.00
20.00 0.33 706 337.15 0.45 0.45 0.00
22.00 0.27 344 336.63 0.29 0.29 0.00
24.00 0.26 303 336.57 0.26 0.26 0.00
26.00 0.00 13 336.15 0.00 0.00 0.00
28.00 0.00 6 336.14 0.00 0.00 0.00
30.00 0.00 4 336.14 0.00 0.00 0.00
32.00 0.00 2 336.13 0.00 0.00 0.00
34.00 0.00 1 336.13 0.00 0.00 0.00
36.00 0.00 1 336.13 0.00 0.00 0.00
38.00 0.00 1 336.13 0.00 0.00 0.00
40.00 0.00 0 336.13 0.00 0.00 0.00
42.00 0.00 0 336.13 0.00 0.00 0.00
44.00 0.00 0 336.13 0.00 0.00 0.00
46.00 0.00 0 336.13 0.00 0.00 0.00
48.00 0.00 0 336.13 0.00 0.00 0.00
50.00 0.00 0 336.13 0.00 0.00 0.00
52.00 0.00 0 336.13 0.00 0.00 0.00
54.00 0.00 0 336.13 0.00 0.00 0.00
56.00 0.00 0 336.13 0.00 0.00 0.00
58.00 0.00 0 336.13 0.00 0.00 0.00
60.00 0.00 0 336.13 0.00 0.00 0.00
62.00 0.00 0 336.13 0.00 0.00 0.00
64.00 0.00 0 336.13 0.00 0.00 0.00
66.00 0.00 0 336.13 0.00 0.00 0.00
68.00 0.00 0 336.13 0.00 0.00 0.00
70.00 0.00 0 336.13 0.00 0.00 0.00
72.00 0.00 0 336.13 0.00 0.00 0.00
74.00 0.00 0 336.13 0.00 0.00 0.00
76.00 0.00 0 336.13 0.00 0.00 0.00
78.00 0.00 0 336.13 0.00 0.00 0.00
80.00 0.00 0 336.13 0.00 0.00 0.00
82.00 0.00 0 336.13 0.00 0.00 0.00
84.00 0.00 0 336.13 0.00 0.00 0.00
86.00 0.00 0 336.13 0.00 0.00 0.00
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DMA No. 22 & 23         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.65 0.00 0.00 0.00
2.00 0.00 0 337.65 0.00 0.00 0.00
4.00 0.00 0 337.65 0.00 0.00 0.00
6.00 0.00 0 337.65 0.00 0.00 0.00
8.00 0.00 0 337.65 0.00 0.00 0.00

10.00 0.01 11 337.67 0.00 0.00 0.00
12.00 0.01 24 337.69 0.01 0.01 0.00
14.00 0.03 42 337.72 0.02 0.02 0.00
16.00 0.04 55 337.74 0.04 0.04 0.00
18.00 0.10 98 337.80 0.08 0.08 0.00
20.00 0.04 65 337.75 0.05 0.05 0.00
22.00 0.04 58 337.74 0.04 0.04 0.00
24.00 0.04 57 337.74 0.04 0.04 0.00
26.00 0.00 7 337.66 0.00 0.00 0.00
28.00 0.00 4 337.66 0.00 0.00 0.00
30.00 0.00 2 337.65 0.00 0.00 0.00
32.00 0.00 1 337.65 0.00 0.00 0.00
34.00 0.00 1 337.65 0.00 0.00 0.00
36.00 0.00 0 337.65 0.00 0.00 0.00
38.00 0.00 0 337.65 0.00 0.00 0.00
40.00 0.00 0 337.65 0.00 0.00 0.00
42.00 0.00 0 337.65 0.00 0.00 0.00
44.00 0.00 0 337.65 0.00 0.00 0.00
46.00 0.00 0 337.65 0.00 0.00 0.00
48.00 0.00 0 337.65 0.00 0.00 0.00
50.00 0.00 0 337.65 0.00 0.00 0.00
52.00 0.00 0 337.65 0.00 0.00 0.00
54.00 0.00 0 337.65 0.00 0.00 0.00
56.00 0.00 0 337.65 0.00 0.00 0.00
58.00 0.00 0 337.65 0.00 0.00 0.00
60.00 0.00 0 337.65 0.00 0.00 0.00
62.00 0.00 0 337.65 0.00 0.00 0.00
64.00 0.00 0 337.65 0.00 0.00 0.00
66.00 0.00 0 337.65 0.00 0.00 0.00
68.00 0.00 0 337.65 0.00 0.00 0.00
70.00 0.00 0 337.65 0.00 0.00 0.00
72.00 0.00 0 337.65 0.00 0.00 0.00
74.00 0.00 0 337.65 0.00 0.00 0.00
76.00 0.00 0 337.65 0.00 0.00 0.00
78.00 0.00 0 337.65 0.00 0.00 0.00
80.00 0.00 0 337.65 0.00 0.00 0.00
82.00 0.00 0 337.65 0.00 0.00 0.00
84.00 0.00 0 337.65 0.00 0.00 0.00
86.00 0.00 0 337.65 0.00 0.00 0.00
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DMA No. 22 & 23         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.65 0.00 0.00 0.00
2.00 0.00 0 337.65 0.00 0.00 0.00
4.00 0.02 13 337.67 0.00 0.00 0.00
6.00 0.11 122 337.84 0.10 0.10 0.00
8.00 0.15 174 337.92 0.14 0.14 0.00

10.00 0.17 249 338.04 0.17 0.17 0.00
12.00 0.20 273 338.08 0.18 0.18 0.00
14.00 0.31 449 338.35 0.25 0.25 0.00
16.00 0.39 676 338.71 0.32 0.32 0.00
18.00 0.73 1,227 339.57 0.52 0.52 0.00
20.00 0.30 802 338.90 0.38 0.38 0.00
22.00 0.24 515 338.46 0.27 0.27 0.00
24.00 0.23 425 338.31 0.24 0.24 0.00
26.00 0.00 13 337.67 0.00 0.00 0.00
28.00 0.00 5 337.66 0.00 0.00 0.00
30.00 0.00 3 337.65 0.00 0.00 0.00
32.00 0.00 1 337.65 0.00 0.00 0.00
34.00 0.00 1 337.65 0.00 0.00 0.00
36.00 0.00 0 337.65 0.00 0.00 0.00
38.00 0.00 0 337.65 0.00 0.00 0.00
40.00 0.00 0 337.65 0.00 0.00 0.00
42.00 0.00 0 337.65 0.00 0.00 0.00
44.00 0.00 0 337.65 0.00 0.00 0.00
46.00 0.00 0 337.65 0.00 0.00 0.00
48.00 0.00 0 337.65 0.00 0.00 0.00
50.00 0.00 0 337.65 0.00 0.00 0.00
52.00 0.00 0 337.65 0.00 0.00 0.00
54.00 0.00 0 337.65 0.00 0.00 0.00
56.00 0.00 0 337.65 0.00 0.00 0.00
58.00 0.00 0 337.65 0.00 0.00 0.00
60.00 0.00 0 337.65 0.00 0.00 0.00
62.00 0.00 0 337.65 0.00 0.00 0.00
64.00 0.00 0 337.65 0.00 0.00 0.00
66.00 0.00 0 337.65 0.00 0.00 0.00
68.00 0.00 0 337.65 0.00 0.00 0.00
70.00 0.00 0 337.65 0.00 0.00 0.00
72.00 0.00 0 337.65 0.00 0.00 0.00
74.00 0.00 0 337.65 0.00 0.00 0.00
76.00 0.00 0 337.65 0.00 0.00 0.00
78.00 0.00 0 337.65 0.00 0.00 0.00
80.00 0.00 0 337.65 0.00 0.00 0.00
82.00 0.00 0 337.65 0.00 0.00 0.00
84.00 0.00 0 337.65 0.00 0.00 0.00
86.00 0.00 0 337.65 0.00 0.00 0.00
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DMA No. 24 & 25        95% event Drawdown time

Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.24 0.00 0.00 0.00
2.00 0.00 0 336.24 0.00 0.00 0.00
4.00 0.00 0 336.24 0.00 0.00 0.00
6.00 0.00 0 336.24 0.00 0.00 0.00
8.00 0.00 0 336.24 0.00 0.00 0.00

10.00 0.00 0 336.24 0.00 0.00 0.00
12.00 0.01 12 336.27 0.00 0.00 0.00
14.00 0.02 28 336.30 0.01 0.01 0.00
16.00 0.03 42 336.33 0.03 0.03 0.00
18.00 0.08 81 336.42 0.06 0.06 0.00
20.00 0.04 54 336.36 0.04 0.04 0.00
22.00 0.03 48 336.35 0.03 0.03 0.00
24.00 0.03 48 336.35 0.03 0.03 0.00
26.00 0.00 5 336.25 0.00 0.00 0.00
28.00 0.00 3 336.25 0.00 0.00 0.00
30.00 0.00 2 336.24 0.00 0.00 0.00
32.00 0.00 1 336.24 0.00 0.00 0.00
34.00 0.00 1 336.24 0.00 0.00 0.00
36.00 0.00 0 336.24 0.00 0.00 0.00
38.00 0.00 0 336.24 0.00 0.00 0.00
40.00 0.00 0 336.24 0.00 0.00 0.00
42.00 0.00 0 336.24 0.00 0.00 0.00
44.00 0.00 0 336.24 0.00 0.00 0.00
46.00 0.00 0 336.24 0.00 0.00 0.00
48.00 0.00 0 336.24 0.00 0.00 0.00
50.00 0.00 0 336.24 0.00 0.00 0.00
52.00 0.00 0 336.24 0.00 0.00 0.00
54.00 0.00 0 336.24 0.00 0.00 0.00
56.00 0.00 0 336.24 0.00 0.00 0.00
58.00 0.00 0 336.24 0.00 0.00 0.00
60.00 0.00 0 336.24 0.00 0.00 0.00
62.00 0.00 0 336.24 0.00 0.00 0.00
64.00 0.00 0 336.24 0.00 0.00 0.00
66.00 0.00 0 336.24 0.00 0.00 0.00
68.00 0.00 0 336.24 0.00 0.00 0.00
70.00 0.00 0 336.24 0.00 0.00 0.00
72.00 0.00 0 336.24 0.00 0.00 0.00
74.00 0.00 0 336.24 0.00 0.00 0.00
76.00 0.00 0 336.24 0.00 0.00 0.00
78.00 0.00 0 336.24 0.00 0.00 0.00
80.00 0.00 0 336.24 0.00 0.00 0.00
82.00 0.00 0 336.24 0.00 0.00 0.00
84.00 0.00 0 336.24 0.00 0.00 0.00
86.00 0.00 0 336.24 0.00 0.00 0.00
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DMA No. 24 & 25         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.24 0.00 0.00 0.00
2.00 0.00 0 336.24 0.00 0.00 0.00
4.00 0.00 0 336.24 0.00 0.00 0.00
6.00 0.09 98 336.45 0.08 0.08 0.00
8.00 0.13 168 336.61 0.11 0.11 0.00

10.00 0.15 273 336.84 0.15 0.15 0.00
12.00 0.18 317 336.93 0.16 0.16 0.00
14.00 0.29 526 337.39 0.22 0.22 0.00
16.00 0.37 841 338.08 0.28 0.28 0.00
18.00 0.70 1,851 339.46 0.37 0.37 0.00
20.00 0.29 2,111 339.73 0.39 0.39 0.00
22.00 0.24 1,348 338.86 0.33 0.33 0.00
24.00 0.22 815 338.03 0.27 0.27 0.00
26.00 0.00 22 336.29 0.01 0.01 0.00
28.00 0.00 4 336.25 0.00 0.00 0.00
30.00 0.00 2 336.25 0.00 0.00 0.00
32.00 0.00 1 336.24 0.00 0.00 0.00
34.00 0.00 1 336.24 0.00 0.00 0.00
36.00 0.00 0 336.24 0.00 0.00 0.00
38.00 0.00 0 336.24 0.00 0.00 0.00
40.00 0.00 0 336.24 0.00 0.00 0.00
42.00 0.00 0 336.24 0.00 0.00 0.00
44.00 0.00 0 336.24 0.00 0.00 0.00
46.00 0.00 0 336.24 0.00 0.00 0.00
48.00 0.00 0 336.24 0.00 0.00 0.00
50.00 0.00 0 336.24 0.00 0.00 0.00
52.00 0.00 0 336.24 0.00 0.00 0.00
54.00 0.00 0 336.24 0.00 0.00 0.00
56.00 0.00 0 336.24 0.00 0.00 0.00
58.00 0.00 0 336.24 0.00 0.00 0.00
60.00 0.00 0 336.24 0.00 0.00 0.00
62.00 0.00 0 336.24 0.00 0.00 0.00
64.00 0.00 0 336.24 0.00 0.00 0.00
66.00 0.00 0 336.24 0.00 0.00 0.00
68.00 0.00 0 336.24 0.00 0.00 0.00
70.00 0.00 0 336.24 0.00 0.00 0.00
72.00 0.00 0 336.24 0.00 0.00 0.00
74.00 0.00 0 336.24 0.00 0.00 0.00
76.00 0.00 0 336.24 0.00 0.00 0.00
78.00 0.00 0 336.24 0.00 0.00 0.00
80.00 0.00 0 336.24 0.00 0.00 0.00
82.00 0.00 0 336.24 0.00 0.00 0.00
84.00 0.00 0 336.24 0.00 0.00 0.00
86.00 0.00 0 336.24 0.00 0.00 0.00
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DMA No. 26 & 27         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.24 0.00 0.00 0.00
2.00 0.00 0 337.24 0.00 0.00 0.00
4.00 0.00 0 337.24 0.00 0.00 0.00
6.00 0.00 0 337.24 0.00 0.00 0.00
8.00 0.00 0 337.24 0.00 0.00 0.00

10.00 0.00 2 337.24 0.00 0.00 0.00
12.00 0.01 19 337.27 0.01 0.01 0.00
14.00 0.02 39 337.31 0.02 0.02 0.00
16.00 0.04 55 337.34 0.03 0.03 0.00
18.00 0.09 105 337.43 0.07 0.07 0.00
20.00 0.04 73 337.37 0.05 0.05 0.00
22.00 0.04 63 337.35 0.04 0.04 0.00
24.00 0.04 63 337.35 0.04 0.04 0.00
26.00 0.00 9 337.26 0.00 0.00 0.00
28.00 0.00 4 337.25 0.00 0.00 0.00
30.00 0.00 3 337.24 0.00 0.00 0.00
32.00 0.00 2 337.24 0.00 0.00 0.00
34.00 0.00 1 337.24 0.00 0.00 0.00
36.00 0.00 1 337.24 0.00 0.00 0.00
38.00 0.00 0 337.24 0.00 0.00 0.00
40.00 0.00 0 337.24 0.00 0.00 0.00
42.00 0.00 0 337.24 0.00 0.00 0.00
44.00 0.00 0 337.24 0.00 0.00 0.00
46.00 0.00 0 337.24 0.00 0.00 0.00
48.00 0.00 0 337.24 0.00 0.00 0.00
50.00 0.00 0 337.24 0.00 0.00 0.00
52.00 0.00 0 337.24 0.00 0.00 0.00
54.00 0.00 0 337.24 0.00 0.00 0.00
56.00 0.00 0 337.24 0.00 0.00 0.00
58.00 0.00 0 337.24 0.00 0.00 0.00
60.00 0.00 0 337.24 0.00 0.00 0.00
62.00 0.00 0 337.24 0.00 0.00 0.00
64.00 0.00 0 337.24 0.00 0.00 0.00
66.00 0.00 0 337.24 0.00 0.00 0.00
68.00 0.00 0 337.24 0.00 0.00 0.00
70.00 0.00 0 337.24 0.00 0.00 0.00
72.00 0.00 0 337.24 0.00 0.00 0.00
74.00 0.00 0 337.24 0.00 0.00 0.00
76.00 0.00 0 337.24 0.00 0.00 0.00
78.00 0.00 0 337.24 0.00 0.00 0.00
80.00 0.00 0 337.24 0.00 0.00 0.00
82.00 0.00 0 337.24 0.00 0.00 0.00
84.00 0.00 0 337.24 0.00 0.00 0.00
86.00 0.00 0 337.24 0.00 0.00 0.00
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DMA No. 26 & 27      100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 337.24 0.00 0.00 0.00
2.00 0.00 0 337.24 0.00 0.00 0.00
4.00 0.01 2 337.24 0.00 0.00 0.00
6.00 0.10 133 337.48 0.08 0.08 0.00
8.00 0.14 227 337.65 0.12 0.12 0.00

10.00 0.17 370 337.91 0.16 0.16 0.00
12.00 0.19 428 338.02 0.17 0.17 0.00
14.00 0.31 679 338.47 0.22 0.22 0.00
16.00 0.39 1,078 339.19 0.29 0.29 0.00
18.00 0.74 1,233 340.10 0.74 0.74 0.00
20.00 0.30 1,113 339.30 0.31 0.31 0.00
22.00 0.25 992 339.04 0.28 0.28 0.00
24.00 0.24 849 338.78 0.25 0.25 0.00
26.00 0.00 39 337.31 0.02 0.02 0.00
28.00 0.00 7 337.25 0.00 0.00 0.00
30.00 0.00 4 337.25 0.00 0.00 0.00
32.00 0.00 2 337.24 0.00 0.00 0.00
34.00 0.00 2 337.24 0.00 0.00 0.00
36.00 0.00 1 337.24 0.00 0.00 0.00
38.00 0.00 1 337.24 0.00 0.00 0.00
40.00 0.00 0 337.24 0.00 0.00 0.00
42.00 0.00 0 337.24 0.00 0.00 0.00
44.00 0.00 0 337.24 0.00 0.00 0.00
46.00 0.00 0 337.24 0.00 0.00 0.00
48.00 0.00 0 337.24 0.00 0.00 0.00
50.00 0.00 0 337.24 0.00 0.00 0.00
52.00 0.00 0 337.24 0.00 0.00 0.00
54.00 0.00 0 337.24 0.00 0.00 0.00
56.00 0.00 0 337.24 0.00 0.00 0.00
58.00 0.00 0 337.24 0.00 0.00 0.00
60.00 0.00 0 337.24 0.00 0.00 0.00
62.00 0.00 0 337.24 0.00 0.00 0.00
64.00 0.00 0 337.24 0.00 0.00 0.00
66.00 0.00 0 337.24 0.00 0.00 0.00
68.00 0.00 0 337.24 0.00 0.00 0.00
70.00 0.00 0 337.24 0.00 0.00 0.00
72.00 0.00 0 337.24 0.00 0.00 0.00
74.00 0.00 0 337.24 0.00 0.00 0.00
76.00 0.00 0 337.24 0.00 0.00 0.00
78.00 0.00 0 337.24 0.00 0.00 0.00
80.00 0.00 0 337.24 0.00 0.00 0.00
82.00 0.00 0 337.24 0.00 0.00 0.00
84.00 0.00 0 337.24 0.00 0.00 0.00
86.00 0.00 0 337.24 0.00 0.00 0.00

___________________________________________________________________________________________
L:\Projects\Bill\25268.2 BlackRock-Quail Vineyards\Stormwater Control Plan\6) Storm Water Calculations
5/22/2023 Drawdown Time Page 173 of 185

MH en ineerin Co. 
16075 Vineyard Blvd., Morgan Hill, CA 95037 - (408) 779-7381 



DMA No. 28         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 335.73 0.00 0.00 0.00
2.00 0.00 0 335.73 0.00 0.00 0.00
4.00 0.00 0 335.73 0.00 0.00 0.00
6.00 0.00 3 335.73 0.00 0.00 0.00
8.00 0.02 56 335.78 0.00 0.00 0.00

10.00 0.02 126 335.84 0.02 0.02 0.00
12.00 0.03 167 335.88 0.03 0.03 0.00
14.00 0.06 239 335.94 0.04 0.04 0.00
16.00 0.08 359 336.05 0.05 0.05 0.00
18.00 0.17 672 336.32 0.07 0.07 0.00
20.00 0.07 833 336.46 0.08 0.08 0.00
22.00 0.06 693 336.34 0.08 0.08 0.00
24.00 0.05 578 336.24 0.07 0.07 0.00
26.00 0.00 227 335.93 0.04 0.04 0.00
28.00 0.00 83 335.80 0.01 0.01 0.00
30.00 0.00 45 335.77 0.00 0.00 0.00
32.00 0.00 27 335.75 0.00 0.00 0.00
34.00 0.00 18 335.75 0.00 0.00 0.00
36.00 0.00 14 335.74 0.00 0.00 0.00
38.00 0.00 12 335.74 0.00 0.00 0.00
40.00 0.00 10 335.74 0.00 0.00 0.00
42.00 0.00 9 335.74 0.00 0.00 0.00
44.00 0.00 8 335.74 0.00 0.00 0.00
46.00 0.00 7 335.74 0.00 0.00 0.00
48.00 0.00 6 335.74 0.00 0.00 0.00
50.00 0.00 6 335.74 0.00 0.00 0.00
52.00 0.00 5 335.73 0.00 0.00 0.00
54.00 0.00 5 335.73 0.00 0.00 0.00
56.00 0.00 4 335.73 0.00 0.00 0.00
58.00 0.00 4 335.73 0.00 0.00 0.00
60.00 0.00 3 335.73 0.00 0.00 0.00
62.00 0.00 3 335.73 0.00 0.00 0.00
64.00 0.00 3 335.73 0.00 0.00 0.00
66.00 0.00 2 335.73 0.00 0.00 0.00
68.00 0.00 2 335.73 0.00 0.00 0.00
70.00 0.00 2 335.73 0.00 0.00 0.00
72.00 0.00 2 335.73 0.00 0.00 0.00
74.00 0.00 1 335.73 0.00 0.00 0.00
76.00 0.00 1 335.73 0.00 0.00 0.00
78.00 0.00 1 335.73 0.00 0.00 0.00
80.00 0.00 1 335.73 0.00 0.00 0.00
82.00 0.00 1 335.73 0.00 0.00 0.00
84.00 0.00 1 335.73 0.00 0.00 0.00
86.00 0.00 1 335.73 0.00 0.00 0.00
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DMA No. 28         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 335.73 0.00 0.00 0.00
2.00 0.00 0 335.73 0.00 0.00 0.00
4.00 0.09 184 335.89 0.03 0.03 0.00
6.00 0.20 917 336.53 0.09 0.09 0.00
8.00 0.24 1,355 336.92 0.17 0.17 0.00

10.00 0.24 1,735 337.25 0.21 0.21 0.00
12.00 0.26 1,894 337.39 0.23 0.23 0.00
14.00 0.41 2,345 337.96 0.28 0.28 0.00
16.00 0.49 2,774 339.46 0.38 0.38 0.00
18.00 0.91 4,071 340.12 0.66 0.66 0.00
20.00 0.35 3,646 340.00 0.41 0.41 0.00
22.00 0.28 2,963 339.78 0.40 0.40 0.00
24.00 0.27 2,443 338.30 0.30 0.30 0.00
26.00 0.00 1,081 336.68 0.13 0.13 0.00
28.00 0.00 487 336.16 0.06 0.06 0.00
30.00 0.00 170 335.88 0.03 0.03 0.00
32.00 0.00 70 335.79 0.01 0.01 0.00
34.00 0.00 39 335.76 0.00 0.00 0.00
36.00 0.00 24 335.75 0.00 0.00 0.00
38.00 0.00 16 335.74 0.00 0.00 0.00
40.00 0.00 13 335.74 0.00 0.00 0.00
42.00 0.00 11 335.74 0.00 0.00 0.00
44.00 0.00 10 335.74 0.00 0.00 0.00
46.00 0.00 9 335.74 0.00 0.00 0.00
48.00 0.00 8 335.74 0.00 0.00 0.00
50.00 0.00 7 335.74 0.00 0.00 0.00
52.00 0.00 6 335.74 0.00 0.00 0.00
54.00 0.00 6 335.73 0.00 0.00 0.00
56.00 0.00 5 335.73 0.00 0.00 0.00
58.00 0.00 4 335.73 0.00 0.00 0.00
60.00 0.00 4 335.73 0.00 0.00 0.00
62.00 0.00 4 335.73 0.00 0.00 0.00
64.00 0.00 3 335.73 0.00 0.00 0.00
66.00 0.00 3 335.73 0.00 0.00 0.00
68.00 0.00 3 335.73 0.00 0.00 0.00
70.00 0.00 2 335.73 0.00 0.00 0.00
72.00 0.00 2 335.73 0.00 0.00 0.00
74.00 0.00 2 335.73 0.00 0.00 0.00
76.00 0.00 2 335.73 0.00 0.00 0.00
78.00 0.00 1 335.73 0.00 0.00 0.00
80.00 0.00 1 335.73 0.00 0.00 0.00
82.00 0.00 1 335.73 0.00 0.00 0.00
84.00 0.00 1 335.73 0.00 0.00 0.00
86.00 0.00 1 335.73 0.00 0.00 0.00
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DMA No. 29         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.73 0.00 0.00 0.00
2.00 0.00 0 336.73 0.00 0.00 0.00
4.00 0.00 0 336.73 0.00 0.00 0.00
6.00 0.00 0 336.73 0.00 0.00 0.00
8.00 0.00 7 336.75 0.00 0.00 0.00

10.00 0.01 14 336.77 0.00 0.00 0.00
12.00 0.01 18 336.78 0.01 0.01 0.00
14.00 0.01 27 336.81 0.01 0.01 0.00
16.00 0.02 39 336.84 0.01 0.01 0.00
18.00 0.04 77 336.96 0.02 0.02 0.00
20.00 0.02 84 336.98 0.02 0.02 0.00
22.00 0.01 48 336.87 0.02 0.02 0.00
24.00 0.01 38 336.84 0.01 0.01 0.00
26.00 0.00 6 336.75 0.00 0.00 0.00
28.00 0.00 3 336.74 0.00 0.00 0.00
30.00 0.00 2 336.73 0.00 0.00 0.00
32.00 0.00 1 336.73 0.00 0.00 0.00
34.00 0.00 1 336.73 0.00 0.00 0.00
36.00 0.00 0 336.73 0.00 0.00 0.00
38.00 0.00 0 336.73 0.00 0.00 0.00
40.00 0.00 0 336.73 0.00 0.00 0.00
42.00 0.00 0 336.73 0.00 0.00 0.00
44.00 0.00 0 336.73 0.00 0.00 0.00
46.00 0.00 0 336.73 0.00 0.00 0.00
48.00 0.00 0 336.73 0.00 0.00 0.00
50.00 0.00 0 336.73 0.00 0.00 0.00
52.00 0.00 0 336.73 0.00 0.00 0.00
54.00 0.00 0 336.73 0.00 0.00 0.00
56.00 0.00 0 336.73 0.00 0.00 0.00
58.00 0.00 0 336.73 0.00 0.00 0.00
60.00 0.00 0 336.73 0.00 0.00 0.00
62.00 0.00 0 336.73 0.00 0.00 0.00
64.00 0.00 0 336.73 0.00 0.00 0.00
66.00 0.00 0 336.73 0.00 0.00 0.00
68.00 0.00 0 336.73 0.00 0.00 0.00
70.00 0.00 0 336.73 0.00 0.00 0.00
72.00 0.00 0 336.73 0.00 0.00 0.00
74.00 0.00 0 336.73 0.00 0.00 0.00
76.00 0.00 0 336.73 0.00 0.00 0.00
78.00 0.00 0 336.73 0.00 0.00 0.00
80.00 0.00 0 336.73 0.00 0.00 0.00
82.00 0.00 0 336.73 0.00 0.00 0.00
84.00 0.00 0 336.73 0.00 0.00 0.00
86.00 0.00 0 336.73 0.00 0.00 0.00
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DMA No. 29         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.73 0.00 0.00 0.00
2.00 0.00 0 336.73 0.00 0.00 0.00
4.00 0.02 23 336.80 0.01 0.01 0.00
6.00 0.05 130 337.11 0.03 0.03 0.00
8.00 0.05 213 337.36 0.04 0.04 0.00

10.00 0.06 290 337.58 0.06 0.06 0.00
12.00 0.06 294 337.60 0.06 0.06 0.00
14.00 0.09 342 337.74 0.07 0.07 0.00
16.00 0.11 419 337.96 0.09 0.09 0.00
18.00 0.21 662 338.68 0.13 0.13 0.00
20.00 0.09 625 338.57 0.12 0.12 0.00
22.00 0.07 416 337.95 0.09 0.09 0.00
24.00 0.07 334 337.71 0.07 0.07 0.00
26.00 0.00 91 337.00 0.02 0.02 0.00
28.00 0.00 9 336.76 0.00 0.00 0.00
30.00 0.00 3 336.74 0.00 0.00 0.00
32.00 0.00 2 336.74 0.00 0.00 0.00
34.00 0.00 1 336.73 0.00 0.00 0.00
36.00 0.00 1 336.73 0.00 0.00 0.00
38.00 0.00 0 336.73 0.00 0.00 0.00
40.00 0.00 0 336.73 0.00 0.00 0.00
42.00 0.00 0 336.73 0.00 0.00 0.00
44.00 0.00 0 336.73 0.00 0.00 0.00
46.00 0.00 0 336.73 0.00 0.00 0.00
48.00 0.00 0 336.73 0.00 0.00 0.00
50.00 0.00 0 336.73 0.00 0.00 0.00
52.00 0.00 0 336.73 0.00 0.00 0.00
54.00 0.00 0 336.73 0.00 0.00 0.00
56.00 0.00 0 336.73 0.00 0.00 0.00
58.00 0.00 0 336.73 0.00 0.00 0.00
60.00 0.00 0 336.73 0.00 0.00 0.00
62.00 0.00 0 336.73 0.00 0.00 0.00
64.00 0.00 0 336.73 0.00 0.00 0.00
66.00 0.00 0 336.73 0.00 0.00 0.00
68.00 0.00 0 336.73 0.00 0.00 0.00
70.00 0.00 0 336.73 0.00 0.00 0.00
72.00 0.00 0 336.73 0.00 0.00 0.00
74.00 0.00 0 336.73 0.00 0.00 0.00
76.00 0.00 0 336.73 0.00 0.00 0.00
78.00 0.00 0 336.73 0.00 0.00 0.00
80.00 0.00 0 336.73 0.00 0.00 0.00
82.00 0.00 0 336.73 0.00 0.00 0.00
84.00 0.00 0 336.73 0.00 0.00 0.00
86.00 0.00 0 336.73 0.00 0.00 0.00
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DMA No. 30         95% event Drawdown time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.71 0.00 0.00 0.00
2.00 0.00 0 336.71 0.00 0.00 0.00
4.00 0.00 0 336.71 0.00 0.00 0.00
6.00 0.00 0 336.71 0.00 0.00 0.00
8.00 0.00 11 336.74 0.00 0.00 0.00

10.00 0.01 22 336.77 0.00 0.00 0.00
12.00 0.01 26 336.78 0.01 0.01 0.00
14.00 0.01 34 336.80 0.01 0.01 0.00
16.00 0.02 43 336.82 0.02 0.02 0.00
18.00 0.04 78 336.92 0.03 0.03 0.00
20.00 0.02 58 336.86 0.02 0.02 0.00
22.00 0.01 40 336.82 0.02 0.02 0.00
24.00 0.01 38 336.81 0.01 0.01 0.00
26.00 0.00 10 336.74 0.00 0.00 0.00
28.00 0.00 8 336.73 0.00 0.00 0.00
30.00 0.00 8 336.73 0.00 0.00 0.00
32.00 0.00 8 336.73 0.00 0.00 0.00
34.00 0.00 8 336.73 0.00 0.00 0.00
36.00 0.00 8 336.73 0.00 0.00 0.00
38.00 0.00 8 336.73 0.00 0.00 0.00
40.00 0.00 8 336.73 0.00 0.00 0.00
42.00 0.00 8 336.73 0.00 0.00 0.00
44.00 0.00 8 336.73 0.00 0.00 0.00
46.00 0.00 8 336.73 0.00 0.00 0.00
48.00 0.00 8 336.73 0.00 0.00 0.00
50.00 0.00 8 336.73 0.00 0.00 0.00
52.00 0.00 8 336.73 0.00 0.00 0.00
54.00 0.00 8 336.73 0.00 0.00 0.00
56.00 0.00 8 336.73 0.00 0.00 0.00
58.00 0.00 8 336.73 0.00 0.00 0.00
60.00 0.00 8 336.73 0.00 0.00 0.00
62.00 0.00 8 336.73 0.00 0.00 0.00
64.00 0.00 8 336.73 0.00 0.00 0.00
66.00 0.00 8 336.73 0.00 0.00 0.00
68.00 0.00 8 336.73 0.00 0.00 0.00
70.00 0.00 8 336.73 0.00 0.00 0.00
72.00 0.00 8 336.73 0.00 0.00 0.00
74.00 0.00 8 336.73 0.00 0.00 0.00
76.00 0.00 8 336.73 0.00 0.00 0.00
78.00 0.00 8 336.73 0.00 0.00 0.00
80.00 0.00 8 336.73 0.00 0.00 0.00
82.00 0.00 8 336.73 0.00 0.00 0.00
84.00 0.00 8 336.73 0.00 0.00 0.00
86.00 0.00 8 336.73 0.00 0.00 0.00
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DMA No. 30         100 year event Drawdown Time
Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 336.71 0.00 0.00 0.00
2.00 0.00 0 336.71 0.00 0.00 0.00
4.00 0.02 34 336.80 0.01 0.01 0.00
6.00 0.05 126 337.04 0.04 0.04 0.00
8.00 0.06 178 337.18 0.05 0.05 0.00

10.00 0.06 247 337.36 0.06 0.06 0.00
12.00 0.07 269 337.42 0.06 0.06 0.00
14.00 0.11 344 337.62 0.09 0.09 0.00
16.00 0.13 386 337.72 0.11 0.11 0.00
18.00 0.25 607 338.31 0.17 0.17 0.00
20.00 0.09 481 337.98 0.14 0.14 0.00
22.00 0.08 326 337.57 0.08 0.08 0.00
24.00 0.07 314 337.54 0.07 0.07 0.00
26.00 0.00 37 336.81 0.01 0.01 0.00
28.00 0.00 10 336.74 0.00 0.00 0.00
30.00 0.00 8 336.73 0.00 0.00 0.00
32.00 0.00 8 336.73 0.00 0.00 0.00
34.00 0.00 8 336.73 0.00 0.00 0.00
36.00 0.00 8 336.73 0.00 0.00 0.00
38.00 0.00 8 336.73 0.00 0.00 0.00
40.00 0.00 8 336.73 0.00 0.00 0.00
42.00 0.00 8 336.73 0.00 0.00 0.00
44.00 0.00 8 336.73 0.00 0.00 0.00
46.00 0.00 8 336.73 0.00 0.00 0.00
48.00 0.00 8 336.73 0.00 0.00 0.00
50.00 0.00 8 336.73 0.00 0.00 0.00
52.00 0.00 8 336.73 0.00 0.00 0.00
54.00 0.00 8 336.73 0.00 0.00 0.00
56.00 0.00 8 336.73 0.00 0.00 0.00
58.00 0.00 8 336.73 0.00 0.00 0.00
60.00 0.00 8 336.73 0.00 0.00 0.00
62.00 0.00 8 336.73 0.00 0.00 0.00
64.00 0.00 8 336.73 0.00 0.00 0.00
66.00 0.00 8 336.73 0.00 0.00 0.00
68.00 0.00 8 336.73 0.00 0.00 0.00
70.00 0.00 8 336.73 0.00 0.00 0.00
72.00 0.00 8 336.73 0.00 0.00 0.00
74.00 0.00 8 336.73 0.00 0.00 0.00
76.00 0.00 8 336.73 0.00 0.00 0.00
78.00 0.00 8 336.73 0.00 0.00 0.00
80.00 0.00 8 336.73 0.00 0.00 0.00
82.00 0.00 8 336.73 0.00 0.00 0.00
84.00 0.00 8 336.73 0.00 0.00 0.00
86.00 0.00 8 336.73 0.00 0.00 0.00
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Total Pre-development

Total Post Development

185

Outfall discharge Calculations

Events for Subcatchment 1S: Project Pre Development

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

95% 1.85 1.96 0.848 0.64
1 year 2.21 2.63 1.188 0.90
2 year 2.90 3.99 1.902 1.43
5 year 3.84 5.87 2.958 2.23

10 year 4.62 7.44 3.879 2.92
25 year 5.72 9.65 5.219 3.94
50 year 6.59 11.39 6.301 4.75

100 year 7.49 13.19 7.435 5.61

Events for Subcatchment 2S: DMA 1

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

95% 1.85 1.49 0.580 0.44
1 year 2.21 2.12 0.861 0.65
2 year 2.90 3.43 1.480 1.12
5 year 3.84 5.31 2.433 1.83

10 year 4.62 6.92 3.286 2.48
25 year 5.72 9.20 4.550 3.43
50 year 6.59 11.00 5.584 4.21

100 year 7.49 12.87 6.677 5.03



The 18" Storm drain pipe is good to handle up to 
50 year storm event at 7.09 cfs < pipe capacity 7.9 cfs Ok.

Events for Pond 3P: Bioretention Pond

Event Inflow
(cfs)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

95% 1.49 1.19 1.19 0.00 335.92 1,016
1 year 2.12 1.66 1.66 0.00 336.04 2,335
2 year 3.43 2.79 2.79 0.00 336.27 5,027
5 year 5.31 4.41 4.41 0.00 336.57 8,551

10 year 6.92 5.71 5.71 0.00 336.83 11,537
25 year 9.20 6.84 6.84 0.00 337.29 17,007
50 year 11.00 7.09 7.09 0.00 338.29 24,573

100 year 12.87 8.11 8.11 0.00 339.93 31,768

Printable Title 
Printable Subtitle 
Set units I m I mm I ft I in ![Hide this line] 

Results 

Flow, Q (See notes) 7.8996~ .., I X 

1,1_np'---u_ts __________________ --,-,. __ ....,------,- !--t-v; e;1o; c;it~y~, v======================:4=_5; s;2;6~-l)aaaaaaaaaaa,aa"aa' I_ J-x...:. 
Pipe diameter, do 111.5 I [!C3 X Velocity head, hv 0.3264 I ~ H2O .., I X 

lf-M_a_n_m_n_g_ro_u_g_h_n_e_ss- ,-n--------------lll====e(-----+-X Flow area 1. 7239 1,.2 .., I X 

--;====::::;t:--:- Wetted perimeter 3.9700 .., X 
Pressure slope (possibly ? equal to pipe slope), So I rise/run .., I X 1--H...:.y..::.d.:.:.ra=--u=--lc._ic=--r-a-di=--u...:.s ________ + 0-_4:_3_:4...:.2+:a,a=aa..,~ -+X-

Percent of (or ratio to) full depth (100% or 1 1f flowing full) I% .., I X Top width , T 0.7125 ft .., X 

Froude number, F 0.52 X 

Average shear stress (tractive force), tau 0.0949 I psf .., I X 

I Printable version (reload/refresh to restore ) I 

CD 



Summary for Subcatchment 2S: DMA 1

Runoff = 12.87 cfs @ 18.14 hrs,  Volume= 6.677 af,  Depth= 5.03"
     Routed to Pond 3P : Bioretention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
SCVWD 1956 Storm  100 year Rainfall=7.49"

Area (sf) CN Description
693,210 79 1 acre lots, 20% imp, HSG C
554,568 80.00% Pervious Area
138,642 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 1S: Project Pre Development

Runoff = 13.59 cfs @ 18.14 hrs,  Volume= 7.435 af,  Depth= 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
SCVWD 1956 Storm  100 year Rainfall=7.49"

Area (sf) CN Description
693,210 84 50-75% Grass cover, Fair, HSG D
693,210 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Direct



Summary for Pond 3P: Bioretention Pond

[44] Hint: Outlet device #1 is below defined storage

Inflow Area = 15.914 ac, 20.00% Impervious,  Inflow Depth = 5.03"    for  100 year event
Inflow = 12.87 cfs @ 18.14 hrs,  Volume= 6.677 af
Outflow = 8.11 cfs @ 18.80 hrs,  Volume= 6.677 af,  Atten= 37%,  Lag= 39.4 min
Primary = 8.11 cfs @ 18.80 hrs,  Volume= 6.677 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 339.93' @ 18.80 hrs   Surf.Area= 29,343 sf   Storage= 31,768 cf

Plug-Flow detention time= 38.2 min calculated for 6.677 af (100% of inflow)
Center-of-Mass det. time= 38.2 min ( 1,012.4 - 974.1 )

Volume Invert Avail.Storage Storage Description
#1 335.83' 74,989 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

335.83 0 0.0 0 0
335.84 29,130 40.0 58 58
337.83 29,130 40.0 23,187 23,246
337.84 29,130 10.0 29 23,275
339.83 29,130 10.0 5,797 29,072
339.84 29,130 10.0 29 29,101
340.33 30,276 100.0 14,554 43,655
340.83 31,329 100.0 15,401 59,057
341.33 32,400 100.0 15,932 74,989

Device Routing     Invert Outlet Devices
#0 Tertiary 341.33' Automatic Storage Overflow   (Discharged without head)
#1 Primary 335.33' 18.0"  Round Culvert   L= 1,101.0'   Ke= 0.200   

Inlet / Outlet Invert= 335.33' / 331.45'   S= 0.0035 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.11 cfs @ 18.80 hrs  HW=339.93'   (Free Discharge)
1=Culvert  (Barrel Controls 8.11 cfs @ 4.59 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=335.83'   (Free Discharge)

Inflow
Outflow
Primary
Tertiary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

14
12
10
8
6
4
2
0

Inflow Area=15.914 ac
Peak Elev=339.93'
Storage=31,768 cf

18.0"
Round Culvert

n=0.013
L=1,101.0'

S=0.0035 '/'

12.87 cfs

8.11 cfs
8.11 cfs

0.00 cfs

t_ 

D 



Drawdown timeduring 100 year storm

Hydrograph for Pond 3P: Bioretention Pond

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Tertiary
(cfs)

0.00 0.00 0 335.83 0.00 0.00 0.00
2.00 0.00 0 335.83 0.00 0.00 0.00
4.00 0.05 3 335.83 0.04 0.04 0.00
6.00 1.45 938 335.92 1.17 1.17 0.00
8.00 2.23 2,798 336.08 1.84 1.84 0.00

10.00 2.55 4,480 336.22 2.54 2.54 0.00
12.00 3.02 5,085 336.27 2.81 2.81 0.00
14.00 5.02 7,857 336.51 4.09 4.09 0.00
16.00 6.34 10,379 336.73 5.23 5.23 0.00
18.00 12.22 22,378 337.76 6.73 6.73 0.00
20.00 4.73 22,499 337.77 6.74 6.74 0.00
22.00 3.91 9,115 336.62 4.67 4.67 0.00
24.00 3.74 7,315 336.46 3.83 3.83 0.00
26.00 0.00 0 335.83 0.00 0.00 0.00
28.00 0.00 0 335.83 0.00 0.00 0.00
30.00 0.00 0 335.83 0.00 0.00 0.00
32.00 0.00 0 335.83 0.00 0.00 0.00
34.00 0.00 0 335.83 0.00 0.00 0.00
36.00 0.00 0 335.83 0.00 0.00 0.00
38.00 0.00 0 335.83 0.00 0.00 0.00
40.00 0.00 0 335.83 0.00 0.00 0.00
42.00 0.00 0 335.83 0.00 0.00 0.00
44.00 0.00 0 335.83 0.00 0.00 0.00
46.00 0.00 0 335.83 0.00 0.00 0.00
48.00 0.00 0 335.83 0.00 0.00 0.00
50.00 0.00 0 335.83 0.00 0.00 0.00
52.00 0.00 0 335.83 0.00 0.00 0.00
54.00 0.00 0 335.83 0.00 0.00 0.00
56.00 0.00 0 335.83 0.00 0.00 0.00
58.00 0.00 0 335.83 0.00 0.00 0.00
60.00 0.00 0 335.83 0.00 0.00 0.00
62.00 0.00 0 335.83 0.00 0.00 0.00
64.00 0.00 0 335.83 0.00 0.00 0.00
66.00 0.00 0 335.83 0.00 0.00 0.00
68.00 0.00 0 335.83 0.00 0.00 0.00
70.00 0.00 0 335.83 0.00 0.00 0.00
72.00 0.00 0 335.83 0.00 0.00 0.00
74.00 0.00 0 335.83 0.00 0.00 0.00
76.00 0.00 0 335.83 0.00 0.00 0.00
78.00 0.00 0 335.83 0.00 0.00 0.00
80.00 0.00 0 335.83 0.00 0.00 0.00
82.00 0.00 0 335.83 0.00 0.00 0.00
84.00 0.00 0 335.83 0.00 0.00 0.00
86.00 0.00 0 335.83 0.00 0.00 0.00
88.00 0.00 0 335.83 0.00 0.00 0.00
90.00 0.00 0 335.83 0.00 0.00 0.00
92.00 0.00 0 335.83 0.00 0.00 0.00
94.00 0.00 0 335.83 0.00 0.00 0.00
96.00 0.00 0 335.83 0.00 0.00 0.00
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The projected flood elevation falls at cross section BY at Elev. 341.00 Llagas Creek 100 yr. water elevation.
All building pads are established at 343.85 being 2.85 feet above the 100 year flood event.
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DMA  

No. 

Bioswale 
Length 

Bioswale Width 

1 265 9 

2 170 4 
3 180 4 
4 150 4 
5 195 4 
6 160 4 
7 160 4 
8 260 8.5 
9 140 8.5 
10 120 8.5 
11 210 5 
12 150 5 
13 90 4 
14 115 4 
15 200 4 
16 170 4 
17 150 4 
18 200 5 
19 250 9 
20 175 5 
21 170 5 
22 150 5 
23 200 5 
24 140 4 
25 145 4 
26 160 4 
27 140 4 
28 285 10 
29 140 5 
30 95 10 
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I. Executive Summary 

This report presents the results of a noise assessment study for the planned single-family 
development at Watsonville Road and Santa Teresa Boulevard in Morgan Hill, as shown 
on the Site Development Plan, Ref. (a).  The plans indicate that the project will have 14 
single-family detached homes.   

The noise exposure impacts to the project were evaluated against the standards of the City 
of Morgan Hill General Plan Safety, Services and Infrastructure Element Noise Chapter, 
Ref. (b), hereinafter referred to as the “Noise Element”.  

An analysis of the on-site noise measurements indicates that the noise environment is 
created primarily by traffic sources on Watsonville Road and Santa Teresa Boulevard.  
There are no other significant sources of noise in the vicinity of the site.  

The results of this study reveal that the noise exposure excesses will occur at areas of the 
lots immediately adjacent to the roadways.  However, exterior living areas may be 
designated outside of the acceptable noise exposure contour resulting in no impacts to the 
project with the exception of Lot 1.  A noise control barrier will be necessary at Lot 1.  
The interior noise levels of the project will be within the limits of the standards of the 
City of Morgan Hill Noise Element.  Noise mitigation measures for the interiors will not 
be required.   
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II. Background Information on Acoustics 

Noise is defined as unwanted sound.  Airborne sound is a rapid fluctuation of air 
pressure above and below atmospheric pressure.  Sound levels are usually measured and 
expressed in decibels (dB) with 0 dB corresponding roughly to the threshold of hearing. 

Most of the sounds which we hear in our normal environment do not consist of a 
single frequency, but rather a broad range of frequencies.  As humans do not have perfect 
hearing, environmental sound measuring instruments have an electrical filter built in so 
that the instrument's detector replicates human hearing.  This filter is called the "A-
weighting" network and filters out low and very high frequencies.  All environmental 
noise is reported in terms of A-weighted decibels, notated as “dBA”.  All sound levels 
used in this report are A-weighted unless otherwise noted.  Table I on page 3 shows the 
typical human response and noise sources for A-weighted noise levels. 

Although the A-weighted noise level may adequately indicate the level of noise at 
any instant in time, community noise levels vary continuously.  Most environmental noise 
includes a mixture of noise from distant sources that create a relatively steady background 
noise from which no particular source is identifiable.  To describe the time-varying 
character of environmental noise, the statistical noise descriptors, L1, L10, L50 and L90 are 
often used.  They are the A-weighted noise levels exceeded for 1%, 10%, 50% and 90% 
of a stated time period.  The continuous equivalent-energy level (Leq) is that level of a 
steady state noise which has the same sound energy as a time-varying noise.  It is often 
considered the average noise level and is used to calculate the Day-Night Levels (DNL) 
and the Community Noise Equivalent Level (CNEL) described below. 
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TABLE I 

The A-Weighted Decibel Scale, Human Response, 
and Common Noise Sources 

 Noise Level, dBA Human Response Noise Source 

 120-150+ Painfully Loud Sonic Boom (140 dBA)  
 
 100-120 Physical Discomfort Motorcycle at 20 ft. (110 dBA)  
   Nightclub Music (105 dBA) 
  
 70-100 Annoying Diesel Pump at 100 ft. (95 dBA)  
   Freight Train at 50 ft. (90 dBA)  
   Food Blender (90 dBA)  
   Jet Plane at 1000 ft. (85 dBA)  
   Freeway at 50 ft. (80 dBA)  
   Alarm Clock (80 dBA)  
  
 50-70 Intrusive Average Traffic at 100 ft. (70 dBA)  
   Pass. Car, 30 mph @ 25 ft. (65 dBA) 
   Vacuum Cleaner (60 dBA)  
    Suburban Background (55 dBA) 
  
 0-50 Quiet Normal Conversation (50 dBA)  
   Light Traffic at 100 ft. (45 dBA)  
   Refrigerator (45 dBA)  
    Desktop Computer (40 dBA) 
   Whispering (35 dBA)  
   Leaves Rustling (20 dBA)  
   Threshold of Hearing (0 dBA)  
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In determining the daily level of environmental noise, it is important to account 
for the difference in response of people to daytime and nighttime noises.  During the 
nighttime, exterior background noises are generally lower than the daytime levels.  
However, most household noise also decreases at night and exterior noise becomes very 
noticeable.  Further, most people sleep at night and are very sensitive to noise intrusion.  
To account for human sensitivity to nighttime noise levels, the Day-Night Level (DNL) 
noise descriptor was developed.  The DNL is also notated as Ldn.  Either is acceptable, 
however, DNL is more popular worldwide.  The DNL divides the 24-hour day into the 
daytime period of 7:00 a.m. to 10:00 p.m. and the nighttime period of 10:00 p.m. to 7:00 
a.m.  The nighttime noise levels are penalized by 10 dB to account for the greater 
sensitivity to noise at night.  The Community Noise Equivalent Level (CNEL) is another 
24-hour average which includes a 5 dB evening (7:00 p.m. - 10:00 p.m.) penalty and a 10 
dB nighttime penalty.  Both the DNL and the CNEL average the daytime, evening and 
nighttime noise levels over a 24-hour period to attain a single digit noise exposure.  The 
proper notations for the Day-Night Level and the Community Noise Equivalent Level are 
dB DNL and dB CNEL, respectively, as they can only be calculated using A-weighted 
decibels.  It is, therefore, considered redundant to notate dB(A) DNL or dB(A) CNEL. 

The effects of noise on people can be listed in three general categories: 

 - subjective effects of annoyance, nuisance, dissatisfaction; 

 - interference with activities such as speech, sleep, learning, relaxing; 

 - physiological effects such as startling, hearing loss. 

The levels associated with environmental noise, in almost every case, produce 
effects only in the first two categories.  Workers in industrial plants, airports, etc., can 
experience noise in the last category.  Unfortunately, there is, as yet, no completely 
satisfactory way to measure the subjective effects of noise, or of the corresponding 
reactions of annoyance and dissatisfaction.  This is primarily due to the wide variation in 
individual thresholds of annoyance and differing individual past experiences with noise.  
Thus, an important way to determine a person's subjective reaction to a new noise is to 
compare it to the existing environment to which one has adapted, i.e., the "ambient".  In 
general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by the receivers. 
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With regard to increases in A-weighted noise levels, the Environmental Protection 
Agency has determined the following relationships that will be helpful in understanding 
this report. 

 Except in carefully controlled laboratory experiments, a change of 
1 dB cannot be perceived. 

 Outside of the laboratory, a 3 dB change is considered a just-
perceptible difference. 

 A change in level of at least 5 dB is required before any noticeable 
change in community response would be expected. 

 A 10 dB change is subjectively heard as approximately a doubling 
in loudness, and would almost certainly cause an adverse change in 
community response. 

The adding or subtracting of sound levels is not simply arithmetic.  The sound 
levels, in decibels, must be converted to Bels, the anti-logs of which are then calculated.  
The manipulation is then performed (arithmetic addition or subtraction), the logarithm of 
the sum or difference is calculated.  The final number is then multiplied by 10 to convert 
Bels to decibels.  The formula for adding decibels is as follows: 

Sum = 10log(10 SL/10 + 10 SL/10) where, SL is the Sound Level in decibels. 

For example, 60 dB + 60 dB = 63 dB, and 60 dB + 50 dB = 60 dB.  Two sound 
sources of the same level are barely noisier than just one of the sources by itself.  When 
one source is 10 dB higher than the other, the less noisy source does not add to the noisier 
source. 
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III. Noise Standards 

A. City of Morgan Hill General Plan 

The noise exposures presented herein were evaluated against the standards of the 
City of Morgan Hill Noise Element, which utilizes the Day-Night Level (DNL) 24-hour 
descriptor to define acceptable noise exposures for various land uses.  The standards 
specify a limit of 60 dB DNL is specified for detached and attached single-family exterior 
living areas.   

A limit of 45 dB DNL is specified for interior living spaces.  In addition, the 
Noise Element specifies that when the exterior noise exposure at the building setback is 
greater than 60 dB DNL, the maximum instantaneous noise levels shall not exceed 50 
dBA in bedrooms and 55 dBA in other living spaces.  The exterior noise exposures at all 
lots of the project with the exception of Lot 1 are below 60 dB DNL under existing and 
projected future conditions.  Thus, the interior maximum noise level limits are applicable 
only to the home on Lot 1.  
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IV. Acoustical Setting 

A. Site, Traffic and Project Descriptions 

The planned project site is located at the southwest quadrant of Watsonville Road 
and Santa Teresa Boulevard in Morgan Hill.  The site is slopes down slightly from east to 
west near Santa Teresa Boulevard, but is relatively flat throughout the remainder of the 
site.  The site is currently occupied by a single-family home and related out buildings. 
Most of the site is vacant.  Surrounding land uses include single-family residential 
adjacent to the west and south, single-family residential across Watsonville Road to the 
north and single-family residential across Santa Teresa Boulevard to the east.  

The primary sources of noise at the site are traffic on Watsonville Road and Santa 
Teresa Boulevard.  Watsonville Road carries an existing Average Daily Traffic (ADT) 
volume of 12,500 vehicles.  Santa Teresa Boulevard carries an existing ADT of 11,000 
vehicles.  The existing traffic volumes were determined from the noise measurement data, 
traffic data and roadway inspections.  The most recent traffic count information was from 
2015 which revealed that the traffic volume on Watsonville Road was 13,956 vehicles 
ADT, Ref. (c).  No data on Santa Teresa Boulevard traffic was reported.   

The planned project includes construction of 14 single-family detached homes.  
Ingress and egress to the site will be by way of a private street off of Watsonville Road to 
the west and an extension of Secretariat Way from the north.  The Site Development Plan 
is shown on Figure 1 on page 8.   
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V. Existing Noise Environment 

A. Existing Noise Levels 

To determine the existing noise environment at the site, continuous recordings of 
the sound levels were made at two locations.  Location 1 was 69 ft. from the centerline of 
Watsonville Road.  Location 2 was 120 ft. from the centerline of Santa Teresa Boulevard.  
These locations were chosen for security of the sound measuring instruments.  The 
measurement locations are shown on Figure 2, below.  The noise level measurements 
were made on October 19-20, 2022 for a continuous period of 24 hours and included 
measurements during the daytime and nighttime periods of the DNL index. 

 

 
FIGURE 2 – Noise Measurement Location 
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The sound levels were recorded and processed using a Larson-Davis Model 831C 
Precision Integrating Sound Level Meter at Location 1 and a Larson Davis Model LxT 
Precision Integrating Sound Level Meter at Location 2.  The meters yield, by direct 
readout, a series of descriptors of the sound levels versus time, which include the L1, L10, 
L50, and L90, i.e., those levels that are exceeded 1%, 10%, 50%, and 90% of the time.  The 
meter also yields the maximum and minimum levels, and the continuous equivalent-
energy levels (Leq), which are used to calculate the DNL.  The measured Leq’s are shown 
in the data tables in Appendix C.   

The Leq’s at measurement Location 1, 69 ft. from the centerline of Watsonville 
Road, ranged from 56.8 to 63.8 dBA during the daytime and from 48.0 to 61.2 dBA at 
night.   

The Leq’s at measurement Location 2, 120 ft. from the centerline of Santa Teresa 
Boulevard, ranged from 51.4 to 58.7 dBA during the daytime and from 39.3 to 56.9 dBA 
at night.   

B. Future Noise Levels 

Future traffic volume data for Watsonville Road and Santa Teresa Boulevard were 
not available at the time of this study.  The 2009 General Plan Circulation Element 
Traffic Impact Analysis, Ref. (d), reported a 2030 future traffic volume of 19,900 vehicles 
ADT for Watsonville Road.  Santa Teresa Boulevard was not analyzed in that study.  The 
2015 traffic volume for Watsonville Road was 13,956 vehicles ADT.  The annual average 
growth rate from 2015 (13,956 ADT) to projected 2030 (19,900 ADT) was calculated to 
be 2.4% per year.  Applying a 2.4%/year growth rate to the 2022 volume of 12,500 
vehicles and the future year 2042, the future traffic volume is expected to be 20,061 
vehicles.  This increase in traffic volume yields a 2 decibel increase over the existing 
traffic noise levels.   
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As traffic volume information for Santa Teresa Boulevard is not available, either 
historical or projected, we are assuming, for the purposes of this study, that the existing 
traffic volume of 11,000 vehicles ADT will also increase by 2.4% per year.  For 2042 the 
traffic volume is expected to increase to 17,676 vehicles ADT.  This increase in traffic 
volume also yields a 2 dB increase over the existing traffic noise levels. 

Table II, below, provides the measured maximum noise levels at Location 1 along 
Watsonville Road, the calculated maximum noise levels at the setback of the home on 
Lot 1 and the calculated interior maximum noise levels.  Note that maximum noise levels 
are not affected by vehicle volume. 

Measurement House Setback
TIME 66 ft. 100 ft. 100 ft.
7:00 AM 71.1 67.5 42.5
8:00 AM 70.2 66.6 41.6
9:00 AM 69.8 66.2 41.2
10:00 AM 69.0 65.4 40.4
11:00 AM 69.2 65.6 40.6
12:00 PM 69.1 65.5 40.5
1:00 PM 69.5 65.9 40.9
2:00 PM 69.5 65.9 40.9
3:00 PM 70.3 66.7 41.7
4:00 PM 70.2 66.6 41.6
5:00 PM 69.7 66.1 41.1
6:00 PM 70.1 66.5 41.5
7:00 PM 68.8 65.2 40.2
8:00 PM 68.4 64.8 39.8
9:00 PM 68.1 64.5 39.5
10:00 PM 67.0 63.4 38.4
11:00 PM 65.9 62.3 37.3
12:00 AM 63.9 60.3 35.3
1:00 AM 64.1 60.5 35.5
2:00 AM 62.5 58.9 33.9
3:00 AM 65.5 61.9 36.9
4:00 AM 68.8 65.2 40.2
5:00 AM 70.5 66.9 41.9
6:00 AM 70.5 66.9 41.9

Watsonville Rd
Exterior Interior

TABLE II
Maximum Sound Levels, dBA
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VI. Noise Impacts to the Project 

A. Exterior Noise Exposures 

To determine the noise impacts to the project, the DNL’s for the survey locations 
were calculated by decibel averaging of the Leq’s as they apply to the daily time periods of 
the DNL index.  A 10 decibel nighttime weighting factor was applied and the DNL was 
calculated using the formula shown in Appendix B.  The measured Leq’s and DNL 
calculations are shown in the data table in Appendix C.  Adjustments were made to the 
measured noise levels to account for the variations in setback distances from the 
measurement locations using methods established by the Highway Research Board, Ref. 
(e).  

Table III on page 13 provides the noise exposures at the measurement locations 
under existing traffic conditions, the existing and future noise exposures at the lot lines, 
building envelope lines and at the minimum building setbacks.  

As shown in the table, the exterior noise exposures at all of the lot lines will 
exceed the 60 dB DNL limit of the City of Morgan Hill Noise Element.  Likewise, the 
exterior noise exposures at all of the building envelope lines will exceed the 60 dB DNL 
limit of the City of Morgan Hill Noise Element.  However, the noise exposures at all of 
the house setbacks, with the exception of Lot 1, will be within the 60 dB DNL limit of the 
City of Morgan Hill Noise Element.   

The existing and future 60 dB DNL noise contours will be 110 ft. and 150 ft. from 
the centerline of Watsonville Road, respectively, and 88 ft. and 120 ft. from the centerline 
of Santa Teresa Boulevard, respectively.   

In order the shield the entire lots from excessive traffic noise, noise control 
barriers ranging from 6 ft. to 8 ft. high would be required along the lot lines of the homes 
contiguous with both Watsonville Road and Santa Teresa Boulevard.   
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If the exterior living areas of the each home is restricted to building envelopes, 
noise control barriers 6 ft. high would be required along each lot’s building envelope line 
contiguous with each roadway.  These barriers would need to be continuous across each 
lot (drainage would need to be piped beneath the barrier) or each barrier would need to 
turn to run down the sides of each property to terminate at the future 60 dB DNL noise 
contour.  

TABLE III 

Exterior Noise Exposures, dB DNL 

Lot DNL @ Meas. Lot Line Bldg. Envelope House Setback 

  Exist. Fut. Exist. Fut. Exist. Fut. 

1 58 @ 120 ft. 
Santa Teresa 

63 65 59 61 54 56 

1 63 @ 69 ft. 
Watsonville Rd. 

65 67 62 64 61 63 

2 58 @ 120 ft. 
Santa Teresa 

67 69 61 63 56 58 

3 58 @ 120 ft. 
Santa Teresa 

67 69 61 63 57 59 

4 58 @ 120 ft. 
Santa Teresa 

61 63 59 61 55 57 

12 63 @ 69 ft. 
Watsonville Rd 

65 67 61 63 56 58 

13 63 @ 69 ft. 
Watsonville Rd 

65 67 61 63 56 58 

14 63 @ 69 ft. 
Watsonville Rd 

65 67 61 63 56 58 
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As the exterior noise exposures at the site exceed the 60 dB DNL limit of the City 
of Morgan Hill Noise Element standards, noise reduction measures will be required.  The 
recommended measures are described in Section VII of the report.   

B. Interior Noise Exposures 

To determine the interior noise exposures in project living spaces, a 25 dB 
reduction was applied to the exterior noise exposures at the building setbacks to represent 
the attenuation provided by a typical building shell under a closed window condition.  
The close window condition assumes the installation of standard dual-pane thermal 
insulating windows and glass doors (rated minimum Sound Transmission Class 28) and 
that full-time mechanical ventilation (per the Mechanical Code) will be provided for all 
living spaces allowing the residents to keep the windows closed at all times for noise 
control.  

The interior noise exposures in the most impacted living spaces of the project will 
be up to 36 and 38 dB DNL under existing and future traffic conditions, respectively, at 
Lot 1.  Thus, the interior noise exposures will be within the 45 dB DNL limit of the City 
of Morgan Hill Noise Element standards.  Noise control measures for the project interiors 
will not be required.  However, general construction measures to ensure that the building 
shell adequately reduces exterior noise are provided in Appendix B.  
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VII. Recommendations 

In lieu of installation noise control barriers along the lot lines of the site, whether 
they are constructed of masonry, concrete, stucco, wood or metal, an optional alternative 
would be to designate exterior living areas (patios, swimming pools, etc.) that are 
completely within the 60 dB DNL future noise contour line at each lot.  The exception to 
this would be Lot 1 as the larger portion of the lot is exposed to traffic noise in excess of 
60 dB DNL and there may not be enough space to provide an adequate exterior living 
area.   

Figure 3 on page 16 is the Site Development Plan with the 60 dB DNL future 
noise contours.  If an adequate exterior area is situated to the south and west of the 
contour lines, noise control barriers will not be required.  Again, Lot 1 is the exception.  
Shown by the red, green and brown lines are conceptual noise barrier locations for Lot 1.  
The Lot 1 barrier, regardless of the exact location, would need to be a minimum of 6 ft. 
high in reference to the nearest exterior living area ground elevation, e.g., patio pad, pool 
deck, etc.  The barrier height can be minimized by placing it at the top of the slope along 
the roadway.  

To achieve an acoustically-effective barrier, it must be made air-tight, i.e., without 
cracks, gaps, or other openings and must provide for long-term durability.  The barriers 
can be constructed of wood, concrete, stucco, masonry, metal, earth berm or a 
combination thereof and must have a minimum surface weight of 2.5 lbs. per sq. ft.  If 
wood fencing is used, homogeneous sheet materials are preferable to conventional wood 
fencing as the latter has a tendency to warp and form openings with age.  However, high 
quality, air-tight, tongue-and-groove, shiplap, or board and batten construction can be 
used, provided the minimum surface weight requirement is met and the construction is 
air-tight.  The noise control barrier must be constructed so that all joints, including 
connections with posts, pilasters or a building shell are sealed air-tight and no openings 
are permitted between the upper barrier components and the ground.   

 



- 16 - 

  

 

---- ,,,. .,,,,.,.....__ -- -- .,. .,,,......_ ------ .,,. - ,/ ' ~ .. 
6 ft. high noise 
control barrier 
alternatives for 
Lot 1 

L=-:J 

\ 
quail vineyards 
prelimina,y grading plan 

5.,,,.w•••IIHd ~-- _....,. ' 

----- ' 

! t/1 
t I l 

• • • I ·1. i 
- -: 'i : 
-.___---4. • I 

FIGURE 3 
-- Future 60 dB DNL noise contour lines. Areas to tn 

and south ar& below 60 dB ONL Also sl'IOwn are 
oonoeptual noise barrier locaoons for Lot 1 if an exteno 

re.ci cannot be located within lhe 60 tlB DNL oon1our 

' -..,__ t . 
i 
l 

: -MH~ Oo. 

\ 

3 
•• 

n21•.1 



- 17 - 

 

VIII. Conclusions 

In conclusion, the exterior noise exposures at the site will exceed the limits of the City of 
Morgan Hill Noise Element standards.  Noise mitigation measures will be required.  The 
extent of noise mitigation can be minimized using site planning techniques as described 
herein.  The interior noise exposures and noise levels will be will be within the limits of 
the City of Morgan Hill Noise Element standards.  Noise reduction measures for the 
interior living spaces will not be required.    

This report presents the results of a noise assessment study for the planned “Quail 
Vineyards” single-family development at Watsonville Road and Santa Teresa Boulevard 
in Morgan Hill.  The study findings for existing conditions are based on field 
measurements and other data and are correct to the best of our knowledge.  Future noise 
projections are based on estimates made by Edward L. Pack Associates, Inc. from 
information provided by the City of Morgan Hill.  However, significant deviations in the 
predicted traffic volumes, motor vehicle technology, noise regulations or other future 
changes beyond our control may produce long-range noise results different from our 
estimates. 

Report Prepared By: 
 
EDWARD L. PACK ASSOC., INC. 

 
Jeffrey K. Pack 
President 
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APPENDIX B 

Noise Standards, Terminology, Instrumentation and 
General Building Shell Controls, 

1. Noise Standards 

A. City of Morgan Hill Noise Element Standards 

The Public Health and Safety (Noise) Element of the City of Morgan Hill General 
Plan, adopted July, 2001, contains land use compatibility standards for various land uses.  
a section on noise.   The Noise Element references the Land Use Compatibility chart from 
the State of California Guidelines for the Preparation of a Noise Element.  The “Normally 
Acceptable” standards for the land use categories are as follows: 

Residential (Single-Family)      60 dB DL 
 
Residential (Multi-Family, Hotels, Motels)    65 dB DNL 
 
Schools, Libraries, Churches, Hospitals    70 dB DNL 
 
Auditoriums, Concert Halls, Amphitheaters    70 dB DNL   
       (conditionally acceptable) 
 
Sports Arenas, Outdoor Spectator Sports    75 dB DNL 
       (conditionally acceptable) 
 
Playgrounds, Neighborhood Parks     70 dB DNL 
 
Golf Courses, Riding Stables, Water Recreation   75 dB DNL 
 
Office Buildings, Business Commercial and Professional  70 dB DNL 
 
Interior Noise Exposure Limits: 
 
Residential        45 dB DNL 
 
Offices        45 dBA Leq 
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2. Terminology 

A. Statistical Noise Levels 

Due to the fluctuating character of urban traffic noise, statistical procedures are 
needed to provide an adequate description of the environment.  A series of statistical 
descriptors have been developed which represent the noise levels exceeded a given 
percentage of the time.  These descriptors are obtained by direct readout of the Sound 
Level Meters and Noise Analyzers.  Some of the statistical levels used to describe 
community noise are defined as follows: 

 L1 - A noise level exceeded for 1% of the time. 

 L10 - A noise level exceeded for 10% of the time, considered to be an  
   “intrusive” level. 

 L50 - The noise level exceeded 50% of the time representing an   
   “average” sound level. 

 L90 - The noise level exceeded 90 % of the time, designated as a   
   “background”  noise level. 

 Leq - The continuous equivalent-energy level is that level of a steady- 
   state noise having the same sound energy as a given time-varying  
   noise.  The Leq represents the decibel level of the time-averaged  
   value of sound energy or sound pressure squared and is used to  
   calculate the DNL and CNEL. 
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B. Day-Night Level (DNL) 

Noise levels utilized in the standards are described in terms of the Day-Night 
Level (DNL).  The DNL rating is determined by the cumulative noise exposures 
occurring over a 24-hour day in terms of A-Weighted sound energy.  The 24-hour day is 
divided into two subperiods for the DNL index, i.e., the daytime period from 7:00 a.m. to 
10:00 p.m., and the nighttime period from 10:00 p.m. to 7:00 a.m.  A 10 dB weighting 
factor is applied (added) to the noise levels occurring during the nighttime period to 
account for the greater sensitivity of people to noise during these hours.  The DNL is 
calculated from the measured Leq in accordance with the following mathematical formula: 

DNL  = [[(10log10(10ΣLeq(7-10))) x 15] +[((10log10(10ΣLeq(10-7)))+10) x 9]]/24 

 

C. A-Weighted Sound Level 

The decibel measure of the sound level utilizing the "A" weighted network of a 
sound level meter is referred to as "dBA".  The "A" weighting is the accepted standard 
weighting system used when noise is measured and recorded for the purpose of 
determining total noise levels and conducting statistical analyses of the environment so 
that the output correlates well with the response of the human ear. 
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3. Instrumentation 

The on-site field measurement data were acquired by the use of one or more of the 
precision acoustical instruments shown below.  The acoustical instrumentation provides a 
direct readout of the L exceedance statistical levels including the equivalent-energy level 
(Leq).  Input to the meters was provided by a microphone extended to a height of 5 ft. 
above the ground.  The meter conforms to ANSI S1.4 for Type 1 instruments and IEC 
61672-1:2002 for Class 1 instruments.  The "A" weighting network and the "Fast" 
response setting of the meter were used in conformance with the applicable ISO and IEC 
standards.  All instrumentation was acoustically calibrated before and after field tests to 
assure accuracy. 

 Larson-Davis Model 812 Integrating Sound Level Meter 
 Larson-Davis LxT Precision Integrating Sound Level Meter 
 Larson-Davis Model 831 Integrating Sound Level Meter 
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4. Building Shell Controls 

The following additional precautionary measures are required to assure the 
greatest potential for exterior-to-interior noise attenuation by the recommended mitigation 
measures.  These measures apply at those units where closed windows are required: 

 Unshielded entry doors having a direct or side orientation toward 
the primary noise source must be 1-5/8" or 1-3/4" thick, insulated 
metal or solid-core wood construction with effective weather seals 
around the full perimeter.  Mail slots should not be used in these 
doors or in the wall of a living space, as a significant noise leakage 
can occur through them. 

 If any penetrations in the building shell are required for vents, 
piping, conduit, etc., sound leakage around these penetrations can 
be controlled by sealing all cracks and clearance spaces with a non-
hardening caulking compound. 

 Ventilation openings shall not compromise the acoustical integrity 
of the building shell. 

 Spray-in or expandable foams are not acceptable as acoustical 
sealant or as sound absorptive material in walls and ceilings.  
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Noise Measurement Data and Calculation Tables 
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