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41.5 kernwood proposed

41 KERNWOOD HAVERHILL
  Printed  2/12/2026Prepared by Civil Environmental Consultants LLC

Page 1HydroCAD® 10.00-26  s/n 09048  © 2020 HydroCAD Software Solutions LLC

Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4106 MA Gloucester Essex County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4175 MA Medford Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4341 MA Wilmington Middlesex County Central

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4050 MA Canton Norfolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4175 MA Medford Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4175 MA Medford Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4049 MA Cambridge Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4292 MA Taunton Bristol County

Rainfall events imported from "NRCS-Rain.txt" for 4049 MA Cambridge Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4127 MA Haverhill Essex County



41.5 kernwood proposed
NRCC 24-hr D  1-Year Rainfall=2.63"41 KERNWOOD HAVERHILL

  Printed  2/12/2026Prepared by Civil Environmental Consultants LLC
Page 2HydroCAD® 10.00-26  s/n 09048  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.10 cfs @ 12.13 hrs,  Volume= 0.008 af,  Depth> 0.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  1-Year Rainfall=2.63"

Area (sf) CN Description

7,050 72 Dirt roads, HSG A

7,050 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

1-Year Rainfall=2.63"

Runoff Area=7,050 sf

Runoff Volume=0.008 af

Runoff Depth>0.60"

Tc=5.0 min

CN=72

0.10 cfs



41.5 kernwood proposed
NRCC 24-hr D  1-Year Rainfall=2.63"41 KERNWOOD HAVERHILL
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Hydrograph for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.04 0.00 0.00
1.25 0.05 0.00 0.00
1.50 0.06 0.00 0.00
1.75 0.07 0.00 0.00
2.00 0.08 0.00 0.00
2.25 0.09 0.00 0.00
2.50 0.10 0.00 0.00
2.75 0.11 0.00 0.00
3.00 0.12 0.00 0.00
3.25 0.13 0.00 0.00
3.50 0.15 0.00 0.00
3.75 0.16 0.00 0.00
4.00 0.17 0.00 0.00
4.25 0.18 0.00 0.00
4.50 0.19 0.00 0.00
4.75 0.21 0.00 0.00
5.00 0.22 0.00 0.00
5.25 0.23 0.00 0.00
5.50 0.24 0.00 0.00
5.75 0.26 0.00 0.00
6.00 0.27 0.00 0.00
6.25 0.28 0.00 0.00
6.50 0.30 0.00 0.00
6.75 0.31 0.00 0.00
7.00 0.33 0.00 0.00
7.25 0.35 0.00 0.00
7.50 0.36 0.00 0.00
7.75 0.38 0.00 0.00
8.00 0.40 0.00 0.00
8.25 0.42 0.00 0.00
8.50 0.44 0.00 0.00
8.75 0.46 0.00 0.00
9.00 0.48 0.00 0.00
9.25 0.51 0.00 0.00
9.50 0.53 0.00 0.00
9.75 0.56 0.00 0.00

10.00 0.59 0.00 0.00
10.25 0.62 0.00 0.00
10.50 0.66 0.00 0.00
10.75 0.70 0.00 0.00
11.00 0.75 0.00 0.00
11.25 0.81 0.00 0.00
11.50 0.88 0.00 0.00
11.75 0.99 0.01 0.01
12.00 1.26 0.05 0.04
12.25 1.64 0.16 0.04
12.50 1.75 0.19 0.02

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 1.82 0.22 0.02
13.00 1.88 0.24 0.01
13.25 1.93 0.26 0.01
13.50 1.97 0.28 0.01
13.75 2.01 0.30 0.01
14.00 2.04 0.31 0.01
14.25 2.07 0.32 0.01
14.50 2.10 0.33 0.01
14.75 2.12 0.35 0.01
15.00 2.15 0.36 0.01
15.25 2.17 0.37 0.01
15.50 2.19 0.38 0.01
15.75 2.21 0.39 0.01
16.00 2.23 0.39 0.01
16.25 2.25 0.40 0.01
16.50 2.27 0.41 0.01
16.75 2.28 0.42 0.01
17.00 2.30 0.43 0.01
17.25 2.32 0.44 0.01
17.50 2.33 0.44 0.00
17.75 2.35 0.45 0.00
18.00 2.36 0.46 0.00
18.25 2.37 0.46 0.00
18.50 2.39 0.47 0.00
18.75 2.40 0.48 0.00
19.00 2.41 0.48 0.00
19.25 2.42 0.49 0.00
19.50 2.44 0.50 0.00
19.75 2.45 0.50 0.00
20.00 2.46 0.51 0.00
20.25 2.47 0.51 0.00
20.50 2.48 0.52 0.00
20.75 2.50 0.53 0.00
21.00 2.51 0.53 0.00
21.25 2.52 0.54 0.00
21.50 2.53 0.54 0.00
21.75 2.54 0.55 0.00
22.00 2.55 0.56 0.00
22.25 2.56 0.56 0.00
22.50 2.57 0.57 0.00
22.75 2.58 0.57 0.00
23.00 2.59 0.58 0.00
23.25 2.60 0.58 0.00
23.50 2.61 0.59 0.00
23.75 2.62 0.59 0.00
24.00 2.63 0.60 0.00
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Summary for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.15 cfs @ 12.12 hrs,  Volume= 0.012 af,  Depth> 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.15"

Area (sf) CN Description

7,050 72 Dirt roads, HSG A

7,050 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

NRCC 24-hr D

2-Year Rainfall=3.15"

Runoff Area=7,050 sf

Runoff Volume=0.012 af

Runoff Depth>0.90"

Tc=5.0 min

CN=72

0.15 cfs
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Hydrograph for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.25 0.06 0.00 0.00
1.50 0.07 0.00 0.00
1.75 0.08 0.00 0.00
2.00 0.09 0.00 0.00
2.25 0.11 0.00 0.00
2.50 0.12 0.00 0.00
2.75 0.13 0.00 0.00
3.00 0.15 0.00 0.00
3.25 0.16 0.00 0.00
3.50 0.17 0.00 0.00
3.75 0.19 0.00 0.00
4.00 0.20 0.00 0.00
4.25 0.22 0.00 0.00
4.50 0.23 0.00 0.00
4.75 0.25 0.00 0.00
5.00 0.26 0.00 0.00
5.25 0.28 0.00 0.00
5.50 0.29 0.00 0.00
5.75 0.31 0.00 0.00
6.00 0.32 0.00 0.00
6.25 0.34 0.00 0.00
6.50 0.36 0.00 0.00
6.75 0.38 0.00 0.00
7.00 0.40 0.00 0.00
7.25 0.42 0.00 0.00
7.50 0.44 0.00 0.00
7.75 0.46 0.00 0.00
8.00 0.48 0.00 0.00
8.25 0.50 0.00 0.00
8.50 0.53 0.00 0.00
8.75 0.55 0.00 0.00
9.00 0.58 0.00 0.00
9.25 0.61 0.00 0.00
9.50 0.64 0.00 0.00
9.75 0.67 0.00 0.00

10.00 0.71 0.00 0.00
10.25 0.75 0.00 0.00
10.50 0.79 0.00 0.00
10.75 0.84 0.00 0.00
11.00 0.89 0.00 0.00
11.25 0.97 0.01 0.00
11.50 1.06 0.02 0.01
11.75 1.19 0.04 0.02
12.00 1.51 0.12 0.07
12.25 1.96 0.28 0.07
12.50 2.09 0.33 0.03

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 2.18 0.37 0.03
13.00 2.26 0.41 0.02
13.25 2.31 0.43 0.02
13.50 2.36 0.46 0.02
13.75 2.40 0.48 0.01
14.00 2.44 0.50 0.01
14.25 2.48 0.52 0.01
14.50 2.51 0.54 0.01
14.75 2.54 0.55 0.01
15.00 2.57 0.57 0.01
15.25 2.60 0.58 0.01
15.50 2.62 0.59 0.01
15.75 2.65 0.61 0.01
16.00 2.67 0.62 0.01
16.25 2.69 0.63 0.01
16.50 2.71 0.64 0.01
16.75 2.73 0.65 0.01
17.00 2.75 0.67 0.01
17.25 2.77 0.68 0.01
17.50 2.79 0.69 0.01
17.75 2.81 0.70 0.01
18.00 2.83 0.71 0.01
18.25 2.84 0.72 0.01
18.50 2.86 0.72 0.01
18.75 2.87 0.73 0.01
19.00 2.89 0.74 0.01
19.25 2.90 0.75 0.01
19.50 2.92 0.76 0.01
19.75 2.93 0.77 0.01
20.00 2.95 0.78 0.01
20.25 2.96 0.79 0.01
20.50 2.98 0.79 0.01
20.75 2.99 0.80 0.01
21.00 3.00 0.81 0.01
21.25 3.02 0.82 0.01
21.50 3.03 0.83 0.01
21.75 3.04 0.83 0.01
22.00 3.06 0.84 0.01
22.25 3.07 0.85 0.00
22.50 3.08 0.86 0.00
22.75 3.09 0.86 0.00
23.00 3.10 0.87 0.00
23.25 3.12 0.88 0.00
23.50 3.13 0.88 0.00
23.75 3.14 0.89 0.00
24.00 3.15 0.90 0.00
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Summary for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.12 hrs,  Volume= 0.028 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.83"

Area (sf) CN Description

7,050 72 Dirt roads, HSG A

7,050 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.4

0.38
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0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08
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0

NRCC 24-hr D

10-Year Rainfall=4.83"

Runoff Area=7,050 sf

Runoff Volume=0.028 af

Runoff Depth>2.06"

Tc=5.0 min

CN=72

0.37 cfs
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Hydrograph for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.05 0.00 0.00
1.00 0.07 0.00 0.00
1.25 0.09 0.00 0.00
1.50 0.11 0.00 0.00
1.75 0.13 0.00 0.00
2.00 0.15 0.00 0.00
2.25 0.17 0.00 0.00
2.50 0.19 0.00 0.00
2.75 0.21 0.00 0.00
3.00 0.23 0.00 0.00
3.25 0.25 0.00 0.00
3.50 0.27 0.00 0.00
3.75 0.29 0.00 0.00
4.00 0.31 0.00 0.00
4.25 0.33 0.00 0.00
4.50 0.36 0.00 0.00
4.75 0.38 0.00 0.00
5.00 0.40 0.00 0.00
5.25 0.43 0.00 0.00
5.50 0.45 0.00 0.00
5.75 0.47 0.00 0.00
6.00 0.50 0.00 0.00
6.25 0.52 0.00 0.00
6.50 0.55 0.00 0.00
6.75 0.58 0.00 0.00
7.00 0.61 0.00 0.00
7.25 0.64 0.00 0.00
7.50 0.67 0.00 0.00
7.75 0.70 0.00 0.00
8.00 0.74 0.00 0.00
8.25 0.77 0.00 0.00
8.50 0.81 0.00 0.00
8.75 0.85 0.00 0.00
9.00 0.89 0.00 0.00
9.25 0.93 0.01 0.00
9.50 0.98 0.01 0.00
9.75 1.03 0.02 0.00

10.00 1.08 0.02 0.00
10.25 1.14 0.03 0.01
10.50 1.21 0.04 0.01
10.75 1.28 0.06 0.01
11.00 1.37 0.08 0.01
11.25 1.48 0.11 0.02
11.50 1.62 0.15 0.03
11.75 1.83 0.22 0.05
12.00 2.31 0.43 0.18
12.25 3.00 0.81 0.15
12.50 3.21 0.94 0.08

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 3.35 1.02 0.05
13.00 3.46 1.09 0.04
13.25 3.55 1.15 0.04
13.50 3.62 1.20 0.03
13.75 3.69 1.25 0.03
14.00 3.75 1.29 0.03
14.25 3.80 1.32 0.02
14.50 3.85 1.36 0.02
14.75 3.90 1.39 0.02
15.00 3.94 1.42 0.02
15.25 3.98 1.45 0.02
15.50 4.02 1.47 0.02
15.75 4.06 1.50 0.02
16.00 4.09 1.53 0.02
16.25 4.13 1.55 0.02
16.50 4.16 1.57 0.02
16.75 4.19 1.60 0.01
17.00 4.22 1.62 0.01
17.25 4.25 1.64 0.01
17.50 4.28 1.66 0.01
17.75 4.31 1.68 0.01
18.00 4.33 1.70 0.01
18.25 4.36 1.72 0.01
18.50 4.38 1.73 0.01
18.75 4.40 1.75 0.01
19.00 4.43 1.77 0.01
19.25 4.45 1.78 0.01
19.50 4.47 1.80 0.01
19.75 4.50 1.82 0.01
20.00 4.52 1.83 0.01
20.25 4.54 1.85 0.01
20.50 4.56 1.87 0.01
20.75 4.58 1.88 0.01
21.00 4.60 1.90 0.01
21.25 4.62 1.91 0.01
21.50 4.64 1.93 0.01
21.75 4.66 1.94 0.01
22.00 4.68 1.96 0.01
22.25 4.70 1.97 0.01
22.50 4.72 1.99 0.01
22.75 4.74 2.00 0.01
23.00 4.76 2.01 0.01
23.25 4.78 2.03 0.01
23.50 4.80 2.04 0.01
23.75 4.81 2.05 0.01
24.00 4.83 2.07 0.01
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Summary for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.56 cfs @ 12.12 hrs,  Volume= 0.042 af,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=6.16"

Area (sf) CN Description

7,050 72 Dirt roads, HSG A

7,050 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NRCC 24-hr D

25-Year Rainfall=6.16"

Runoff Area=7,050 sf

Runoff Volume=0.042 af

Runoff Depth>3.12"

Tc=5.0 min

CN=72

0.56 cfs



41.5 kernwood proposed
NRCC 24-hr D  25-Year Rainfall=6.16"41 KERNWOOD HAVERHILL

  Printed  2/12/2026Prepared by Civil Environmental Consultants LLC
Page 9HydroCAD® 10.00-26  s/n 09048  © 2020 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 0.00 0.00
0.75 0.07 0.00 0.00
1.00 0.09 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.14 0.00 0.00
1.75 0.16 0.00 0.00
2.00 0.19 0.00 0.00
2.25 0.21 0.00 0.00
2.50 0.24 0.00 0.00
2.75 0.26 0.00 0.00
3.00 0.29 0.00 0.00
3.25 0.31 0.00 0.00
3.50 0.34 0.00 0.00
3.75 0.37 0.00 0.00
4.00 0.40 0.00 0.00
4.25 0.43 0.00 0.00
4.50 0.45 0.00 0.00
4.75 0.48 0.00 0.00
5.00 0.51 0.00 0.00
5.25 0.54 0.00 0.00
5.50 0.57 0.00 0.00
5.75 0.60 0.00 0.00
6.00 0.63 0.00 0.00
6.25 0.67 0.00 0.00
6.50 0.70 0.00 0.00
6.75 0.74 0.00 0.00
7.00 0.77 0.00 0.00
7.25 0.81 0.00 0.00
7.50 0.85 0.00 0.00
7.75 0.90 0.00 0.00
8.00 0.94 0.01 0.00
8.25 0.98 0.01 0.00
8.50 1.03 0.02 0.00
8.75 1.08 0.02 0.00
9.00 1.13 0.03 0.01
9.25 1.19 0.04 0.01
9.50 1.25 0.05 0.01
9.75 1.31 0.06 0.01

10.00 1.38 0.08 0.01
10.25 1.46 0.10 0.01
10.50 1.54 0.12 0.02
10.75 1.64 0.15 0.02
11.00 1.75 0.19 0.03
11.25 1.89 0.25 0.04
11.50 2.06 0.32 0.05
11.75 2.33 0.44 0.08
12.00 2.95 0.78 0.29
12.25 3.83 1.34 0.22
12.50 4.10 1.53 0.11

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 4.27 1.65 0.08
13.00 4.41 1.75 0.06
13.25 4.52 1.84 0.05
13.50 4.62 1.91 0.04
13.75 4.70 1.97 0.04
14.00 4.78 2.03 0.04
14.25 4.85 2.08 0.03
14.50 4.91 2.13 0.03
14.75 4.97 2.18 0.03
15.00 5.03 2.22 0.03
15.25 5.08 2.26 0.03
15.50 5.13 2.30 0.02
15.75 5.18 2.33 0.02
16.00 5.22 2.37 0.02
16.25 5.26 2.40 0.02
16.50 5.31 2.44 0.02
16.75 5.35 2.47 0.02
17.00 5.39 2.50 0.02
17.25 5.42 2.53 0.02
17.50 5.46 2.56 0.02
17.75 5.49 2.58 0.02
18.00 5.53 2.61 0.02
18.25 5.56 2.63 0.02
18.50 5.59 2.66 0.02
18.75 5.62 2.68 0.02
19.00 5.65 2.71 0.02
19.25 5.68 2.73 0.02
19.50 5.71 2.75 0.02
19.75 5.73 2.78 0.02
20.00 5.76 2.80 0.01
20.25 5.79 2.82 0.01
20.50 5.82 2.85 0.01
20.75 5.85 2.87 0.01
21.00 5.87 2.89 0.01
21.25 5.90 2.91 0.01
21.50 5.92 2.93 0.01
21.75 5.95 2.95 0.01
22.00 5.97 2.97 0.01
22.25 6.00 2.99 0.01
22.50 6.02 3.01 0.01
22.75 6.05 3.03 0.01
23.00 6.07 3.05 0.01
23.25 6.09 3.07 0.01
23.50 6.12 3.09 0.01
23.75 6.14 3.11 0.01
24.00 6.16 3.12 0.01
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Summary for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.98 cfs @ 12.11 hrs,  Volume= 0.074 af,  Depth> 5.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.94"

Area (sf) CN Description

7,050 72 Dirt roads, HSG A

7,050 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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1
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NRCC 24-hr D

100-Year Rainfall=8.94"

Runoff Area=7,050 sf

Runoff Volume=0.074 af

Runoff Depth>5.52"

Tc=5.0 min

CN=72

0.98 cfs
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Hydrograph for Subcatchment 4S: 41 KERNWOOD-EXISTING YARD

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.03 0.00 0.00
0.50 0.06 0.00 0.00
0.75 0.10 0.00 0.00
1.00 0.13 0.00 0.00
1.25 0.16 0.00 0.00
1.50 0.20 0.00 0.00
1.75 0.23 0.00 0.00
2.00 0.27 0.00 0.00
2.25 0.31 0.00 0.00
2.50 0.34 0.00 0.00
2.75 0.38 0.00 0.00
3.00 0.42 0.00 0.00
3.25 0.46 0.00 0.00
3.50 0.50 0.00 0.00
3.75 0.54 0.00 0.00
4.00 0.58 0.00 0.00
4.25 0.62 0.00 0.00
4.50 0.66 0.00 0.00
4.75 0.70 0.00 0.00
5.00 0.74 0.00 0.00
5.25 0.79 0.00 0.00
5.50 0.83 0.00 0.00
5.75 0.88 0.00 0.00
6.00 0.92 0.01 0.00
6.25 0.97 0.01 0.00
6.50 1.02 0.01 0.00
6.75 1.07 0.02 0.00
7.00 1.12 0.03 0.01
7.25 1.18 0.04 0.01
7.50 1.24 0.05 0.01
7.75 1.30 0.06 0.01
8.00 1.36 0.08 0.01
8.25 1.43 0.09 0.01
8.50 1.50 0.11 0.01
8.75 1.57 0.13 0.01
9.00 1.64 0.16 0.02
9.25 1.72 0.18 0.02
9.50 1.81 0.22 0.02
9.75 1.90 0.25 0.02

10.00 2.00 0.29 0.03
10.25 2.12 0.34 0.03
10.50 2.23 0.40 0.04
10.75 2.37 0.46 0.05
11.00 2.54 0.55 0.06
11.25 2.75 0.66 0.08
11.50 2.99 0.81 0.10
11.75 3.38 1.04 0.16
12.00 4.28 1.66 0.52
12.25 5.56 2.64 0.38
12.50 5.95 2.95 0.18

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 6.19 3.15 0.13
13.00 6.40 3.32 0.11
13.25 6.57 3.46 0.09
13.50 6.71 3.58 0.07
13.75 6.82 3.68 0.06
14.00 6.94 3.77 0.06
14.25 7.04 3.86 0.06
14.50 7.13 3.94 0.05
14.75 7.22 4.02 0.05
15.00 7.30 4.09 0.04
15.25 7.37 4.15 0.04
15.50 7.44 4.21 0.04
15.75 7.51 4.27 0.04
16.00 7.58 4.33 0.04
16.25 7.64 4.38 0.04
16.50 7.70 4.43 0.03
16.75 7.76 4.48 0.03
17.00 7.82 4.53 0.03
17.25 7.87 4.58 0.03
17.50 7.92 4.63 0.03
17.75 7.97 4.67 0.03
18.00 8.02 4.71 0.03
18.25 8.06 4.75 0.03
18.50 8.11 4.79 0.03
18.75 8.15 4.83 0.03
19.00 8.20 4.87 0.02
19.25 8.24 4.90 0.02
19.50 8.28 4.94 0.02
19.75 8.32 4.98 0.02
20.00 8.36 5.02 0.02
20.25 8.40 5.05 0.02
20.50 8.44 5.09 0.02
20.75 8.48 5.12 0.02
21.00 8.52 5.16 0.02
21.25 8.56 5.19 0.02
21.50 8.60 5.22 0.02
21.75 8.63 5.26 0.02
22.00 8.67 5.29 0.02
22.25 8.71 5.32 0.02
22.50 8.74 5.35 0.02
22.75 8.78 5.38 0.02
23.00 8.81 5.41 0.02
23.25 8.84 5.44 0.02
23.50 8.88 5.47 0.02
23.75 8.91 5.50 0.02
24.00 8.94 5.53 0.02
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4106 MA Gloucester Essex County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4175 MA Medford Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4341 MA Wilmington Middlesex County Central

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4050 MA Canton Norfolk County

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4175 MA Medford Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4175 MA Medford Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4049 MA Cambridge Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4035 MA Boston Suffolk County

Rainfall events imported from "NRCS-Rain.txt" for 4292 MA Taunton Bristol County

Rainfall events imported from "NRCS-Rain.txt" for 4049 MA Cambridge Middlesex County South

Rainfall events imported from "NRCS-Rain.txt" for 4127 MA Haverhill Essex County
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 1P 71.00 69.50 34.0 0.0441 0.010 6.0 0.0 0.0
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Summary for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.38 cfs @ 12.11 hrs,  Volume= 0.032 af,  Depth> 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  1-Year Rainfall=2.63"

Area (sf) CN Description

7,050 98 Paved parking, HSG A

7,050 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NRCC 24-hr D

1-Year Rainfall=2.63"

Runoff Area=7,050 sf

Runoff Volume=0.032 af

Runoff Depth>2.40"

Tc=5.0 min

CN=98

0.38 cfs
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Hydrograph for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.04 0.00 0.00
1.25 0.05 0.00 0.00
1.50 0.06 0.00 0.00
1.75 0.07 0.00 0.00
2.00 0.08 0.01 0.00
2.25 0.09 0.01 0.00
2.50 0.10 0.01 0.00
2.75 0.11 0.02 0.00
3.00 0.12 0.02 0.00
3.25 0.13 0.03 0.00
3.50 0.15 0.04 0.00
3.75 0.16 0.04 0.00
4.00 0.17 0.05 0.00
4.25 0.18 0.06 0.01
4.50 0.19 0.07 0.01
4.75 0.21 0.07 0.01
5.00 0.22 0.08 0.01
5.25 0.23 0.09 0.01
5.50 0.24 0.10 0.01
5.75 0.26 0.11 0.01
6.00 0.27 0.12 0.01
6.25 0.28 0.13 0.01
6.50 0.30 0.14 0.01
6.75 0.31 0.16 0.01
7.00 0.33 0.17 0.01
7.25 0.35 0.18 0.01
7.50 0.36 0.20 0.01
7.75 0.38 0.21 0.01
8.00 0.40 0.23 0.01
8.25 0.42 0.25 0.01
8.50 0.44 0.26 0.01
8.75 0.46 0.28 0.01
9.00 0.48 0.30 0.01
9.25 0.51 0.32 0.01
9.50 0.53 0.35 0.02
9.75 0.56 0.37 0.02

10.00 0.59 0.40 0.02
10.25 0.62 0.43 0.02
10.50 0.66 0.46 0.02
10.75 0.70 0.50 0.03
11.00 0.75 0.55 0.03
11.25 0.81 0.61 0.04
11.50 0.88 0.68 0.05
11.75 0.99 0.78 0.07
12.00 1.26 1.04 0.22
12.25 1.64 1.41 0.14
12.50 1.75 1.53 0.07

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 1.82 1.60 0.05
13.00 1.88 1.66 0.04
13.25 1.93 1.71 0.03
13.50 1.97 1.75 0.03
13.75 2.01 1.78 0.02
14.00 2.04 1.81 0.02
14.25 2.07 1.84 0.02
14.50 2.10 1.87 0.02
14.75 2.12 1.90 0.02
15.00 2.15 1.92 0.01
15.25 2.17 1.94 0.01
15.50 2.19 1.96 0.01
15.75 2.21 1.98 0.01
16.00 2.23 2.00 0.01
16.25 2.25 2.02 0.01
16.50 2.27 2.04 0.01
16.75 2.28 2.06 0.01
17.00 2.30 2.07 0.01
17.25 2.32 2.09 0.01
17.50 2.33 2.10 0.01
17.75 2.35 2.12 0.01
18.00 2.36 2.13 0.01
18.25 2.37 2.14 0.01
18.50 2.39 2.16 0.01
18.75 2.40 2.17 0.01
19.00 2.41 2.18 0.01
19.25 2.42 2.19 0.01
19.50 2.44 2.21 0.01
19.75 2.45 2.22 0.01
20.00 2.46 2.23 0.01
20.25 2.47 2.24 0.01
20.50 2.48 2.25 0.01
20.75 2.50 2.27 0.01
21.00 2.51 2.28 0.01
21.25 2.52 2.29 0.01
21.50 2.53 2.30 0.01
21.75 2.54 2.31 0.01
22.00 2.55 2.32 0.01
22.25 2.56 2.33 0.01
22.50 2.57 2.34 0.01
22.75 2.58 2.35 0.01
23.00 2.59 2.36 0.01
23.25 2.60 2.37 0.01
23.50 2.61 2.38 0.01
23.75 2.62 2.39 0.01
24.00 2.63 2.40 0.01
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Summary for Pond 1P: 330XLHD

Inflow Area = 0.162 ac,100.00% Impervious,  Inflow Depth > 2.40"    for  1-Year event
Inflow = 0.38 cfs @ 12.11 hrs,  Volume= 0.032 af
Outflow = 0.00 cfs @ 3.80 hrs,  Volume= 0.005 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 3.80 hrs,  Volume= 0.005 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 70.04' @ 24.00 hrs   Surf.Area= 765 sf   Storage= 1,177 cf

Plug-Flow detention time= 375.2 min calculated for 0.005 af (16% of inflow)
Center-of-Mass det. time= 36.3 min ( 800.5 - 764.2 )

Volume Invert Avail.Storage Storage Description

#1A 67.50' 885 cf 22.83'W x 33.50'L x 4.04'H Field A
3,092 cf Overall - 879 cf Embedded = 2,212 cf  x 40.0% Voids

#2A 68.50' 879 cf Cultec R-330XLHD  x 16  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

1,764 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 67.50' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 71.00' 6.0"  Round Culvert   L= 34.0'   Ke= 0.500   

Inlet / Outlet Invert= 71.00' / 69.50'   S= 0.0441 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 3.80 hrs  HW=67.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=67.50'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)



41.5 kernwood prop
NRCC 24-hr D  1-Year Rainfall=2.63"41 KERNWOOD HAVERHILL

  Printed  2/12/2026Prepared by Civil Environmental Consultants LLC
Page 6HydroCAD® 10.00-26  s/n 09048  © 2020 HydroCAD Software Solutions LLC

Pond 1P: 330XLHD - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +24.0" End Stone x 2 = 33.50' 

Base Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 24.0" Side Stone x 2 = 22.83' Base Width

12.0" Base + 30.5" Chamber Height + 6.0" Cover = 4.04' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

3,091.5 cf Field - 879.2 cf Chambers = 2,212.3 cf Stone x 40.0% Voids = 884.9 cf Stone Storage

Chamber Storage + Stone Storage = 1,764.1 cf = 0.040 af

Overall Storage Efficiency = 57.1%

Overall System Size = 33.50' x 22.83' x 4.04'

16 Chambers

114.5 cy Field

81.9 cy Stone
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Pond 1P: 330XLHD

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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lo
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)
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0.4

0.38
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0.26
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0.1

0.08
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0.04

0.02

0

Inflow Area=0.162 ac

Peak Elev=70.04'

Storage=1,177 cf

0.38 cfs

0.00 cfs

0.00 cfs

0.00 cfs

Pond 1P: 330XLHD

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.50.450.40.350.30.250.20.150.10.050
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 Culvert 
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Pond 1P: 330XLHD

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
1,6001,4001,2001,0008006004002000

Surface/Horizontal/Wetted Area (sq-ft)
7006005004003002001000

E
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v
a
ti
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n

  
(f

e
e
t)

71

70

69

68

 Field A 

 Cultec R-330XLHD 
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Hydrograph for Pond 1P: 330XLHD

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 67.50 0.00 0.00 0.00
0.50 0.00 0 67.50 0.00 0.00 0.00
1.00 0.00 0 67.50 0.00 0.00 0.00
1.50 0.00 1 67.50 0.00 0.00 0.00
2.00 0.00 2 67.51 0.00 0.00 0.00
2.50 0.00 5 67.52 0.00 0.00 0.00
3.00 0.00 8 67.53 0.00 0.00 0.00
3.50 0.00 11 67.53 0.00 0.00 0.00
4.00 0.00 14 67.54 0.00 0.00 0.00
4.50 0.01 17 67.56 0.00 0.00 0.00
5.00 0.01 22 67.57 0.00 0.00 0.00
5.50 0.01 27 67.59 0.00 0.00 0.00
6.00 0.01 34 67.61 0.00 0.00 0.00
6.50 0.01 41 67.63 0.00 0.00 0.00
7.00 0.01 51 67.67 0.00 0.00 0.00
7.50 0.01 62 67.70 0.00 0.00 0.00
8.00 0.01 74 67.74 0.00 0.00 0.00
8.50 0.01 89 67.79 0.00 0.00 0.00
9.00 0.01 106 67.85 0.00 0.00 0.00
9.50 0.02 125 67.91 0.00 0.00 0.00

10.00 0.02 151 67.99 0.00 0.00 0.00
10.50 0.02 181 68.09 0.00 0.00 0.00
11.00 0.03 223 68.23 0.00 0.00 0.00
11.50 0.05 288 68.44 0.00 0.00 0.00
12.00 0.22 449 68.74 0.00 0.00 0.00
12.50 0.07 772 69.31 0.00 0.00 0.00
13.00 0.04 852 69.45 0.00 0.00 0.00
13.50 0.03 902 69.54 0.00 0.00 0.00
14.00 0.02 937 69.60 0.00 0.00 0.00
14.50 0.02 967 69.65 0.00 0.00 0.00
15.00 0.01 991 69.70 0.00 0.00 0.00
15.50 0.01 1,010 69.73 0.00 0.00 0.00
16.00 0.01 1,028 69.76 0.00 0.00 0.00
16.50 0.01 1,044 69.79 0.00 0.00 0.00
17.00 0.01 1,059 69.82 0.00 0.00 0.00
17.50 0.01 1,072 69.84 0.00 0.00 0.00
18.00 0.01 1,083 69.87 0.00 0.00 0.00
18.50 0.01 1,093 69.88 0.00 0.00 0.00
19.00 0.01 1,103 69.90 0.00 0.00 0.00
19.50 0.01 1,112 69.92 0.00 0.00 0.00
20.00 0.01 1,121 69.94 0.00 0.00 0.00
20.50 0.01 1,130 69.95 0.00 0.00 0.00
21.00 0.01 1,138 69.97 0.00 0.00 0.00
21.50 0.01 1,145 69.98 0.00 0.00 0.00
22.00 0.01 1,152 70.00 0.00 0.00 0.00
22.50 0.01 1,159 70.01 0.00 0.00 0.00
23.00 0.01 1,166 70.02 0.00 0.00 0.00
23.50 0.01 1,172 70.03 0.00 0.00 0.00
24.00 0.01 1,177 70.04 0.00 0.00 0.00
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Stage-Discharge for Pond 1P: 330XLHD

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

67.50 0.00 0.00 0.00
67.55 0.00 0.00 0.00
67.60 0.00 0.00 0.00
67.65 0.00 0.00 0.00
67.70 0.00 0.00 0.00
67.75 0.00 0.00 0.00
67.80 0.00 0.00 0.00
67.85 0.00 0.00 0.00
67.90 0.00 0.00 0.00
67.95 0.00 0.00 0.00
68.00 0.00 0.00 0.00
68.05 0.00 0.00 0.00
68.10 0.00 0.00 0.00
68.15 0.00 0.00 0.00
68.20 0.00 0.00 0.00
68.25 0.00 0.00 0.00
68.30 0.00 0.00 0.00
68.35 0.00 0.00 0.00
68.40 0.00 0.00 0.00
68.45 0.00 0.00 0.00
68.50 0.00 0.00 0.00
68.55 0.00 0.00 0.00
68.60 0.00 0.00 0.00
68.65 0.00 0.00 0.00
68.70 0.00 0.00 0.00
68.75 0.00 0.00 0.00
68.80 0.00 0.00 0.00
68.85 0.00 0.00 0.00
68.90 0.00 0.00 0.00
68.95 0.00 0.00 0.00
69.00 0.00 0.00 0.00
69.05 0.00 0.00 0.00
69.10 0.00 0.00 0.00
69.15 0.00 0.00 0.00
69.20 0.00 0.00 0.00
69.25 0.00 0.00 0.00
69.30 0.00 0.00 0.00
69.35 0.00 0.00 0.00
69.40 0.00 0.00 0.00
69.45 0.00 0.00 0.00
69.50 0.00 0.00 0.00
69.55 0.00 0.00 0.00
69.60 0.00 0.00 0.00
69.65 0.00 0.00 0.00
69.70 0.00 0.00 0.00
69.75 0.00 0.00 0.00
69.80 0.00 0.00 0.00
69.85 0.00 0.00 0.00
69.90 0.00 0.00 0.00
69.95 0.00 0.00 0.00
70.00 0.00 0.00 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

70.05 0.00 0.00 0.00
70.10 0.00 0.00 0.00
70.15 0.00 0.00 0.00
70.20 0.00 0.00 0.00
70.25 0.00 0.00 0.00
70.30 0.00 0.00 0.00
70.35 0.00 0.00 0.00
70.40 0.00 0.00 0.00
70.45 0.00 0.00 0.00
70.50 0.00 0.00 0.00
70.55 0.00 0.00 0.00
70.60 0.00 0.00 0.00
70.65 0.00 0.00 0.00
70.70 0.00 0.00 0.00
70.75 0.00 0.00 0.00
70.80 0.00 0.00 0.00
70.85 0.00 0.00 0.00
70.90 0.00 0.00 0.00
70.95 0.00 0.00 0.00
71.00 0.00 0.00 0.00
71.05 0.01 0.00 0.01
71.10 0.03 0.00 0.03
71.15 0.07 0.00 0.07
71.20 0.11 0.00 0.11
71.25 0.17 0.00 0.17
71.30 0.23 0.00 0.23
71.35 0.30 0.00 0.30
71.40 0.37 0.00 0.36
71.45 0.43 0.00 0.43
71.50 0.48 0.00 0.47
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Stage-Area-Storage for Pond 1P: 330XLHD

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.50 765 0
67.55 765 15
67.60 765 31
67.65 765 46
67.70 765 61
67.75 765 76
67.80 765 92
67.85 765 107
67.90 765 122
67.95 765 138
68.00 765 153
68.05 765 168
68.10 765 184
68.15 765 199
68.20 765 214
68.25 765 229
68.30 765 245
68.35 765 260
68.40 765 275
68.45 765 291
68.50 765 306
68.55 765 335
68.60 765 365
68.65 765 394
68.70 765 423
68.75 765 452
68.80 765 481
68.85 765 510
68.90 765 539
68.95 765 568
69.00 765 597
69.05 765 626
69.10 765 655
69.15 765 683
69.20 765 712
69.25 765 740
69.30 765 768
69.35 765 797
69.40 765 825
69.45 765 853
69.50 765 881
69.55 765 909
69.60 765 937
69.65 765 965
69.70 765 993
69.75 765 1,020
69.80 765 1,048
69.85 765 1,075
69.90 765 1,102
69.95 765 1,128
70.00 765 1,155

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

70.05 765 1,181
70.10 765 1,207
70.15 765 1,232
70.20 765 1,258
70.25 765 1,283
70.30 765 1,308
70.35 765 1,332
70.40 765 1,356
70.45 765 1,380
70.50 765 1,403
70.55 765 1,426
70.60 765 1,448
70.65 765 1,470
70.70 765 1,491
70.75 765 1,511
70.80 765 1,530
70.85 765 1,548
70.90 765 1,566
70.95 765 1,583
71.00 765 1,598
71.05 765 1,614
71.10 765 1,629
71.15 765 1,644
71.20 765 1,660
71.25 765 1,675
71.30 765 1,690
71.35 765 1,706
71.40 765 1,721
71.45 765 1,736
71.50 765 1,751
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Summary for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.46 cfs @ 12.11 hrs,  Volume= 0.039 af,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  2-Year Rainfall=3.15"

Area (sf) CN Description

7,050 98 Paved parking, HSG A

7,050 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.5

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NRCC 24-hr D

2-Year Rainfall=3.15"

Runoff Area=7,050 sf

Runoff Volume=0.039 af

Runoff Depth>2.92"

Tc=5.0 min

CN=98

0.46 cfs
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Hydrograph for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.05 0.00 0.00
1.25 0.06 0.00 0.00
1.50 0.07 0.00 0.00
1.75 0.08 0.01 0.00
2.00 0.09 0.01 0.00
2.25 0.11 0.02 0.00
2.50 0.12 0.02 0.00
2.75 0.13 0.03 0.00
3.00 0.15 0.04 0.00
3.25 0.16 0.04 0.01
3.50 0.17 0.05 0.01
3.75 0.19 0.06 0.01
4.00 0.20 0.07 0.01
4.25 0.22 0.08 0.01
4.50 0.23 0.09 0.01
4.75 0.25 0.10 0.01
5.00 0.26 0.12 0.01
5.25 0.28 0.13 0.01
5.50 0.29 0.14 0.01
5.75 0.31 0.15 0.01
6.00 0.32 0.16 0.01
6.25 0.34 0.18 0.01
6.50 0.36 0.19 0.01
6.75 0.38 0.21 0.01
7.00 0.40 0.23 0.01
7.25 0.42 0.24 0.01
7.50 0.44 0.26 0.01
7.75 0.46 0.28 0.01
8.00 0.48 0.30 0.01
8.25 0.50 0.32 0.01
8.50 0.53 0.34 0.01
8.75 0.55 0.37 0.02
9.00 0.58 0.39 0.02
9.25 0.61 0.42 0.02
9.50 0.64 0.44 0.02
9.75 0.67 0.48 0.02

10.00 0.71 0.51 0.02
10.25 0.75 0.55 0.02
10.50 0.79 0.59 0.03
10.75 0.84 0.63 0.03
11.00 0.89 0.69 0.04
11.25 0.97 0.76 0.05
11.50 1.06 0.84 0.06
11.75 1.19 0.98 0.09
12.00 1.51 1.29 0.26
12.25 1.96 1.73 0.17
12.50 2.09 1.87 0.08

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 2.18 1.96 0.06
13.00 2.26 2.03 0.04
13.25 2.31 2.09 0.04
13.50 2.36 2.13 0.03
13.75 2.40 2.18 0.03
14.00 2.44 2.21 0.02
14.25 2.48 2.25 0.02
14.50 2.51 2.28 0.02
14.75 2.54 2.31 0.02
15.00 2.57 2.34 0.02
15.25 2.60 2.37 0.02
15.50 2.62 2.39 0.02
15.75 2.65 2.42 0.02
16.00 2.67 2.44 0.01
16.25 2.69 2.46 0.01
16.50 2.71 2.48 0.01
16.75 2.73 2.50 0.01
17.00 2.75 2.52 0.01
17.25 2.77 2.54 0.01
17.50 2.79 2.56 0.01
17.75 2.81 2.58 0.01
18.00 2.83 2.59 0.01
18.25 2.84 2.61 0.01
18.50 2.86 2.63 0.01
18.75 2.87 2.64 0.01
19.00 2.89 2.66 0.01
19.25 2.90 2.67 0.01
19.50 2.92 2.69 0.01
19.75 2.93 2.70 0.01
20.00 2.95 2.72 0.01
20.25 2.96 2.73 0.01
20.50 2.98 2.74 0.01
20.75 2.99 2.76 0.01
21.00 3.00 2.77 0.01
21.25 3.02 2.78 0.01
21.50 3.03 2.80 0.01
21.75 3.04 2.81 0.01
22.00 3.06 2.82 0.01
22.25 3.07 2.84 0.01
22.50 3.08 2.85 0.01
22.75 3.09 2.86 0.01
23.00 3.10 2.87 0.01
23.25 3.12 2.88 0.01
23.50 3.13 2.90 0.01
23.75 3.14 2.91 0.01
24.00 3.15 2.92 0.01
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Summary for Pond 1P: 330XLHD

Inflow Area = 0.162 ac,100.00% Impervious,  Inflow Depth > 2.92"    for  2-Year event
Inflow = 0.46 cfs @ 12.11 hrs,  Volume= 0.039 af
Outflow = 0.00 cfs @ 3.10 hrs,  Volume= 0.005 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 3.10 hrs,  Volume= 0.005 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 70.66' @ 24.00 hrs   Surf.Area= 765 sf   Storage= 1,476 cf

Plug-Flow detention time= 407.3 min calculated for 0.005 af (14% of inflow)
Center-of-Mass det. time= 27.7 min ( 787.1 - 759.3 )

Volume Invert Avail.Storage Storage Description

#1A 67.50' 885 cf 22.83'W x 33.50'L x 4.04'H Field A
3,092 cf Overall - 879 cf Embedded = 2,212 cf  x 40.0% Voids

#2A 68.50' 879 cf Cultec R-330XLHD  x 16  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

1,764 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 67.50' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 71.00' 6.0"  Round Culvert   L= 34.0'   Ke= 0.500   

Inlet / Outlet Invert= 71.00' / 69.50'   S= 0.0441 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 3.10 hrs  HW=67.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=67.50'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 1P: 330XLHD - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +24.0" End Stone x 2 = 33.50' 

Base Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 24.0" Side Stone x 2 = 22.83' Base Width

12.0" Base + 30.5" Chamber Height + 6.0" Cover = 4.04' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

3,091.5 cf Field - 879.2 cf Chambers = 2,212.3 cf Stone x 40.0% Voids = 884.9 cf Stone Storage

Chamber Storage + Stone Storage = 1,764.1 cf = 0.040 af

Overall Storage Efficiency = 57.1%

Overall System Size = 33.50' x 22.83' x 4.04'

16 Chambers

114.5 cy Field

81.9 cy Stone
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Pond 1P: 330XLHD

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.162 ac

Peak Elev=70.66'

Storage=1,476 cf

0.46 cfs

0.00 cfs

0.00 cfs

0.00 cfs

Pond 1P: 330XLHD

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
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Pond 1P: 330XLHD

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
1,6001,4001,2001,0008006004002000

Surface/Horizontal/Wetted Area (sq-ft)
7006005004003002001000
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 Field A 

 Cultec R-330XLHD 
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Hydrograph for Pond 1P: 330XLHD

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 67.50 0.00 0.00 0.00
0.50 0.00 0 67.50 0.00 0.00 0.00
1.00 0.00 0 67.50 0.00 0.00 0.00
1.50 0.00 1 67.50 0.00 0.00 0.00
2.00 0.00 4 67.51 0.00 0.00 0.00
2.50 0.00 8 67.53 0.00 0.00 0.00
3.00 0.00 12 67.54 0.00 0.00 0.00
3.50 0.01 16 67.55 0.00 0.00 0.00
4.00 0.01 21 67.57 0.00 0.00 0.00
4.50 0.01 28 67.59 0.00 0.00 0.00
5.00 0.01 35 67.62 0.00 0.00 0.00
5.50 0.01 44 67.64 0.00 0.00 0.00
6.00 0.01 54 67.68 0.00 0.00 0.00
6.50 0.01 65 67.71 0.00 0.00 0.00
7.00 0.01 78 67.75 0.00 0.00 0.00
7.50 0.01 93 67.80 0.00 0.00 0.00
8.00 0.01 110 67.86 0.00 0.00 0.00
8.50 0.01 129 67.92 0.00 0.00 0.00
9.00 0.02 151 67.99 0.00 0.00 0.00
9.50 0.02 177 68.08 0.00 0.00 0.00

10.00 0.02 209 68.18 0.00 0.00 0.00
10.50 0.03 247 68.31 0.00 0.00 0.00
11.00 0.04 299 68.48 0.00 0.00 0.00
11.50 0.06 379 68.63 0.00 0.00 0.00
12.00 0.26 575 68.96 0.00 0.00 0.00
12.50 0.08 964 69.65 0.00 0.00 0.00
13.00 0.04 1,062 69.83 0.00 0.00 0.00
13.50 0.03 1,124 69.94 0.00 0.00 0.00
14.00 0.02 1,167 70.02 0.00 0.00 0.00
14.50 0.02 1,203 70.09 0.00 0.00 0.00
15.00 0.02 1,233 70.15 0.00 0.00 0.00
15.50 0.02 1,257 70.20 0.00 0.00 0.00
16.00 0.01 1,280 70.24 0.00 0.00 0.00
16.50 0.01 1,300 70.29 0.00 0.00 0.00
17.00 0.01 1,319 70.32 0.00 0.00 0.00
17.50 0.01 1,336 70.36 0.00 0.00 0.00
18.00 0.01 1,350 70.39 0.00 0.00 0.00
18.50 0.01 1,364 70.42 0.00 0.00 0.00
19.00 0.01 1,376 70.44 0.00 0.00 0.00
19.50 0.01 1,388 70.47 0.00 0.00 0.00
20.00 0.01 1,400 70.49 0.00 0.00 0.00
20.50 0.01 1,411 70.52 0.00 0.00 0.00
21.00 0.01 1,422 70.54 0.00 0.00 0.00
21.50 0.01 1,432 70.56 0.00 0.00 0.00
22.00 0.01 1,442 70.59 0.00 0.00 0.00
22.50 0.01 1,451 70.61 0.00 0.00 0.00
23.00 0.01 1,460 70.63 0.00 0.00 0.00
23.50 0.01 1,468 70.65 0.00 0.00 0.00
24.00 0.01 1,476 70.66 0.00 0.00 0.00
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Stage-Discharge for Pond 1P: 330XLHD

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

67.50 0.00 0.00 0.00
67.55 0.00 0.00 0.00
67.60 0.00 0.00 0.00
67.65 0.00 0.00 0.00
67.70 0.00 0.00 0.00
67.75 0.00 0.00 0.00
67.80 0.00 0.00 0.00
67.85 0.00 0.00 0.00
67.90 0.00 0.00 0.00
67.95 0.00 0.00 0.00
68.00 0.00 0.00 0.00
68.05 0.00 0.00 0.00
68.10 0.00 0.00 0.00
68.15 0.00 0.00 0.00
68.20 0.00 0.00 0.00
68.25 0.00 0.00 0.00
68.30 0.00 0.00 0.00
68.35 0.00 0.00 0.00
68.40 0.00 0.00 0.00
68.45 0.00 0.00 0.00
68.50 0.00 0.00 0.00
68.55 0.00 0.00 0.00
68.60 0.00 0.00 0.00
68.65 0.00 0.00 0.00
68.70 0.00 0.00 0.00
68.75 0.00 0.00 0.00
68.80 0.00 0.00 0.00
68.85 0.00 0.00 0.00
68.90 0.00 0.00 0.00
68.95 0.00 0.00 0.00
69.00 0.00 0.00 0.00
69.05 0.00 0.00 0.00
69.10 0.00 0.00 0.00
69.15 0.00 0.00 0.00
69.20 0.00 0.00 0.00
69.25 0.00 0.00 0.00
69.30 0.00 0.00 0.00
69.35 0.00 0.00 0.00
69.40 0.00 0.00 0.00
69.45 0.00 0.00 0.00
69.50 0.00 0.00 0.00
69.55 0.00 0.00 0.00
69.60 0.00 0.00 0.00
69.65 0.00 0.00 0.00
69.70 0.00 0.00 0.00
69.75 0.00 0.00 0.00
69.80 0.00 0.00 0.00
69.85 0.00 0.00 0.00
69.90 0.00 0.00 0.00
69.95 0.00 0.00 0.00
70.00 0.00 0.00 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

70.05 0.00 0.00 0.00
70.10 0.00 0.00 0.00
70.15 0.00 0.00 0.00
70.20 0.00 0.00 0.00
70.25 0.00 0.00 0.00
70.30 0.00 0.00 0.00
70.35 0.00 0.00 0.00
70.40 0.00 0.00 0.00
70.45 0.00 0.00 0.00
70.50 0.00 0.00 0.00
70.55 0.00 0.00 0.00
70.60 0.00 0.00 0.00
70.65 0.00 0.00 0.00
70.70 0.00 0.00 0.00
70.75 0.00 0.00 0.00
70.80 0.00 0.00 0.00
70.85 0.00 0.00 0.00
70.90 0.00 0.00 0.00
70.95 0.00 0.00 0.00
71.00 0.00 0.00 0.00
71.05 0.01 0.00 0.01
71.10 0.03 0.00 0.03
71.15 0.07 0.00 0.07
71.20 0.11 0.00 0.11
71.25 0.17 0.00 0.17
71.30 0.23 0.00 0.23
71.35 0.30 0.00 0.30
71.40 0.37 0.00 0.36
71.45 0.43 0.00 0.43
71.50 0.48 0.00 0.47
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Stage-Area-Storage for Pond 1P: 330XLHD

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.50 765 0
67.55 765 15
67.60 765 31
67.65 765 46
67.70 765 61
67.75 765 76
67.80 765 92
67.85 765 107
67.90 765 122
67.95 765 138
68.00 765 153
68.05 765 168
68.10 765 184
68.15 765 199
68.20 765 214
68.25 765 229
68.30 765 245
68.35 765 260
68.40 765 275
68.45 765 291
68.50 765 306
68.55 765 335
68.60 765 365
68.65 765 394
68.70 765 423
68.75 765 452
68.80 765 481
68.85 765 510
68.90 765 539
68.95 765 568
69.00 765 597
69.05 765 626
69.10 765 655
69.15 765 683
69.20 765 712
69.25 765 740
69.30 765 768
69.35 765 797
69.40 765 825
69.45 765 853
69.50 765 881
69.55 765 909
69.60 765 937
69.65 765 965
69.70 765 993
69.75 765 1,020
69.80 765 1,048
69.85 765 1,075
69.90 765 1,102
69.95 765 1,128
70.00 765 1,155

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

70.05 765 1,181
70.10 765 1,207
70.15 765 1,232
70.20 765 1,258
70.25 765 1,283
70.30 765 1,308
70.35 765 1,332
70.40 765 1,356
70.45 765 1,380
70.50 765 1,403
70.55 765 1,426
70.60 765 1,448
70.65 765 1,470
70.70 765 1,491
70.75 765 1,511
70.80 765 1,530
70.85 765 1,548
70.90 765 1,566
70.95 765 1,583
71.00 765 1,598
71.05 765 1,614
71.10 765 1,629
71.15 765 1,644
71.20 765 1,660
71.25 765 1,675
71.30 765 1,690
71.35 765 1,706
71.40 765 1,721
71.45 765 1,736
71.50 765 1,751
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Summary for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.71 cfs @ 12.11 hrs,  Volume= 0.062 af,  Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  10-Year Rainfall=4.83"

Area (sf) CN Description

7,050 98 Paved parking, HSG A

7,050 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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NRCC 24-hr D

10-Year Rainfall=4.83"

Runoff Area=7,050 sf

Runoff Volume=0.062 af

Runoff Depth>4.59"

Tc=5.0 min

CN=98

0.71 cfs
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Hydrograph for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.05 0.00 0.00
1.00 0.07 0.00 0.00
1.25 0.09 0.01 0.00
1.50 0.11 0.02 0.00
1.75 0.13 0.03 0.01
2.00 0.15 0.04 0.01
2.25 0.17 0.05 0.01
2.50 0.19 0.06 0.01
2.75 0.21 0.07 0.01
3.00 0.23 0.09 0.01
3.25 0.25 0.10 0.01
3.50 0.27 0.12 0.01
3.75 0.29 0.14 0.01
4.00 0.31 0.15 0.01
4.25 0.33 0.17 0.01
4.50 0.36 0.19 0.01
4.75 0.38 0.21 0.01
5.00 0.40 0.23 0.01
5.25 0.43 0.25 0.01
5.50 0.45 0.27 0.01
5.75 0.47 0.29 0.01
6.00 0.50 0.32 0.01
6.25 0.52 0.34 0.02
6.50 0.55 0.36 0.02
6.75 0.58 0.39 0.02
7.00 0.61 0.42 0.02
7.25 0.64 0.44 0.02
7.50 0.67 0.47 0.02
7.75 0.70 0.51 0.02
8.00 0.74 0.54 0.02
8.25 0.77 0.57 0.02
8.50 0.81 0.61 0.02
8.75 0.85 0.64 0.02
9.00 0.89 0.68 0.02
9.25 0.93 0.72 0.03
9.50 0.98 0.77 0.03
9.75 1.03 0.82 0.03

10.00 1.08 0.87 0.04
10.25 1.14 0.93 0.04
10.50 1.21 0.99 0.04
10.75 1.28 1.07 0.05
11.00 1.37 1.15 0.06
11.25 1.48 1.26 0.07
11.50 1.62 1.40 0.09
11.75 1.83 1.60 0.14
12.00 2.31 2.09 0.40
12.25 3.00 2.77 0.26
12.50 3.21 2.98 0.12

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 3.35 3.11 0.09
13.00 3.46 3.22 0.07
13.25 3.55 3.31 0.06
13.50 3.62 3.39 0.05
13.75 3.69 3.45 0.04
14.00 3.75 3.51 0.04
14.25 3.80 3.57 0.04
14.50 3.85 3.62 0.03
14.75 3.90 3.67 0.03
15.00 3.94 3.71 0.03
15.25 3.98 3.75 0.03
15.50 4.02 3.79 0.02
15.75 4.06 3.82 0.02
16.00 4.09 3.86 0.02
16.25 4.13 3.89 0.02
16.50 4.16 3.93 0.02
16.75 4.19 3.96 0.02
17.00 4.22 3.99 0.02
17.25 4.25 4.02 0.02
17.50 4.28 4.04 0.02
17.75 4.31 4.07 0.02
18.00 4.33 4.10 0.02
18.25 4.36 4.12 0.02
18.50 4.38 4.15 0.02
18.75 4.40 4.17 0.02
19.00 4.43 4.19 0.02
19.25 4.45 4.22 0.02
19.50 4.47 4.24 0.01
19.75 4.50 4.26 0.01
20.00 4.52 4.28 0.01
20.25 4.54 4.30 0.01
20.50 4.56 4.33 0.01
20.75 4.58 4.35 0.01
21.00 4.60 4.37 0.01
21.25 4.62 4.39 0.01
21.50 4.64 4.41 0.01
21.75 4.66 4.43 0.01
22.00 4.68 4.45 0.01
22.25 4.70 4.47 0.01
22.50 4.72 4.49 0.01
22.75 4.74 4.50 0.01
23.00 4.76 4.52 0.01
23.25 4.78 4.54 0.01
23.50 4.80 4.56 0.01
23.75 4.81 4.58 0.01
24.00 4.83 4.59 0.01
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Summary for Pond 1P: 330XLHD

Inflow Area = 0.162 ac,100.00% Impervious,  Inflow Depth > 4.59"    for  10-Year event
Inflow = 0.71 cfs @ 12.11 hrs,  Volume= 0.062 af
Outflow = 0.08 cfs @ 12.84 hrs,  Volume= 0.025 af,  Atten= 89%,  Lag= 43.8 min
Discarded = 0.00 cfs @ 2.00 hrs,  Volume= 0.006 af
Primary = 0.08 cfs @ 12.84 hrs,  Volume= 0.019 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 71.16' @ 12.84 hrs   Surf.Area= 765 sf   Storage= 1,648 cf

Plug-Flow detention time= 376.2 min calculated for 0.025 af (40% of inflow)
Center-of-Mass det. time= 178.4 min ( 928.1 - 749.7 )

Volume Invert Avail.Storage Storage Description

#1A 67.50' 885 cf 22.83'W x 33.50'L x 4.04'H Field A
3,092 cf Overall - 879 cf Embedded = 2,212 cf  x 40.0% Voids

#2A 68.50' 879 cf Cultec R-330XLHD  x 16  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

1,764 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 67.50' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 71.00' 6.0"  Round Culvert   L= 34.0'   Ke= 0.500   

Inlet / Outlet Invert= 71.00' / 69.50'   S= 0.0441 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=67.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.08 cfs @ 12.84 hrs  HW=71.16'   (Free Discharge)
2=Culvert  (Inlet Controls 0.08 cfs @ 1.37 fps)
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Pond 1P: 330XLHD - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +24.0" End Stone x 2 = 33.50' 

Base Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 24.0" Side Stone x 2 = 22.83' Base Width

12.0" Base + 30.5" Chamber Height + 6.0" Cover = 4.04' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

3,091.5 cf Field - 879.2 cf Chambers = 2,212.3 cf Stone x 40.0% Voids = 884.9 cf Stone Storage

Chamber Storage + Stone Storage = 1,764.1 cf = 0.040 af

Overall Storage Efficiency = 57.1%

Overall System Size = 33.50' x 22.83' x 4.04'

16 Chambers

114.5 cy Field

81.9 cy Stone
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Pond 1P: 330XLHD

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Pond 1P: 330XLHD

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Surface/Horizontal/Wetted Area (sq-ft)
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Hydrograph for Pond 1P: 330XLHD

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 67.50 0.00 0.00 0.00
0.50 0.00 0 67.50 0.00 0.00 0.00
1.00 0.00 1 67.50 0.00 0.00 0.00
1.50 0.00 6 67.52 0.00 0.00 0.00
2.00 0.01 13 67.54 0.00 0.00 0.00
2.50 0.01 21 67.57 0.00 0.00 0.00
3.00 0.01 32 67.61 0.00 0.00 0.00
3.50 0.01 45 67.65 0.00 0.00 0.00
4.00 0.01 60 67.70 0.00 0.00 0.00
4.50 0.01 76 67.75 0.00 0.00 0.00
5.00 0.01 93 67.81 0.00 0.00 0.00
5.50 0.01 112 67.87 0.00 0.00 0.00
6.00 0.01 132 67.93 0.00 0.00 0.00
6.50 0.02 154 68.00 0.00 0.00 0.00
7.00 0.02 179 68.09 0.00 0.00 0.00
7.50 0.02 208 68.18 0.00 0.00 0.00
8.00 0.02 239 68.28 0.00 0.00 0.00
8.50 0.02 274 68.39 0.00 0.00 0.00
9.00 0.02 312 68.51 0.00 0.00 0.00
9.50 0.03 356 68.58 0.00 0.00 0.00

10.00 0.04 409 68.68 0.00 0.00 0.00
10.50 0.04 473 68.79 0.00 0.00 0.00
11.00 0.06 558 68.93 0.00 0.00 0.00
11.50 0.09 686 69.16 0.00 0.00 0.00
12.00 0.40 992 69.70 0.00 0.00 0.00
12.50 0.12 1,597 70.99 0.00 0.00 0.00
13.00 0.07 1,646 71.16 0.07 0.00 0.07
13.50 0.05 1,638 71.13 0.05 0.00 0.05
14.00 0.04 1,632 71.11 0.04 0.00 0.04
14.50 0.03 1,629 71.10 0.03 0.00 0.03
15.00 0.03 1,627 71.09 0.03 0.00 0.03
15.50 0.02 1,624 71.08 0.03 0.00 0.02
16.00 0.02 1,623 71.08 0.02 0.00 0.02
16.50 0.02 1,622 71.08 0.02 0.00 0.02
17.00 0.02 1,621 71.07 0.02 0.00 0.02
17.50 0.02 1,620 71.07 0.02 0.00 0.02
18.00 0.02 1,618 71.07 0.02 0.00 0.01
18.50 0.02 1,618 71.06 0.02 0.00 0.01
19.00 0.02 1,617 71.06 0.02 0.00 0.01
19.50 0.01 1,617 71.06 0.01 0.00 0.01
20.00 0.01 1,617 71.06 0.01 0.00 0.01
20.50 0.01 1,617 71.06 0.01 0.00 0.01
21.00 0.01 1,616 71.06 0.01 0.00 0.01
21.50 0.01 1,616 71.06 0.01 0.00 0.01
22.00 0.01 1,616 71.06 0.01 0.00 0.01
22.50 0.01 1,615 71.06 0.01 0.00 0.01
23.00 0.01 1,615 71.05 0.01 0.00 0.01
23.50 0.01 1,614 71.05 0.01 0.00 0.01
24.00 0.01 1,614 71.05 0.01 0.00 0.01
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Stage-Discharge for Pond 1P: 330XLHD

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

67.50 0.00 0.00 0.00
67.55 0.00 0.00 0.00
67.60 0.00 0.00 0.00
67.65 0.00 0.00 0.00
67.70 0.00 0.00 0.00
67.75 0.00 0.00 0.00
67.80 0.00 0.00 0.00
67.85 0.00 0.00 0.00
67.90 0.00 0.00 0.00
67.95 0.00 0.00 0.00
68.00 0.00 0.00 0.00
68.05 0.00 0.00 0.00
68.10 0.00 0.00 0.00
68.15 0.00 0.00 0.00
68.20 0.00 0.00 0.00
68.25 0.00 0.00 0.00
68.30 0.00 0.00 0.00
68.35 0.00 0.00 0.00
68.40 0.00 0.00 0.00
68.45 0.00 0.00 0.00
68.50 0.00 0.00 0.00
68.55 0.00 0.00 0.00
68.60 0.00 0.00 0.00
68.65 0.00 0.00 0.00
68.70 0.00 0.00 0.00
68.75 0.00 0.00 0.00
68.80 0.00 0.00 0.00
68.85 0.00 0.00 0.00
68.90 0.00 0.00 0.00
68.95 0.00 0.00 0.00
69.00 0.00 0.00 0.00
69.05 0.00 0.00 0.00
69.10 0.00 0.00 0.00
69.15 0.00 0.00 0.00
69.20 0.00 0.00 0.00
69.25 0.00 0.00 0.00
69.30 0.00 0.00 0.00
69.35 0.00 0.00 0.00
69.40 0.00 0.00 0.00
69.45 0.00 0.00 0.00
69.50 0.00 0.00 0.00
69.55 0.00 0.00 0.00
69.60 0.00 0.00 0.00
69.65 0.00 0.00 0.00
69.70 0.00 0.00 0.00
69.75 0.00 0.00 0.00
69.80 0.00 0.00 0.00
69.85 0.00 0.00 0.00
69.90 0.00 0.00 0.00
69.95 0.00 0.00 0.00
70.00 0.00 0.00 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

70.05 0.00 0.00 0.00
70.10 0.00 0.00 0.00
70.15 0.00 0.00 0.00
70.20 0.00 0.00 0.00
70.25 0.00 0.00 0.00
70.30 0.00 0.00 0.00
70.35 0.00 0.00 0.00
70.40 0.00 0.00 0.00
70.45 0.00 0.00 0.00
70.50 0.00 0.00 0.00
70.55 0.00 0.00 0.00
70.60 0.00 0.00 0.00
70.65 0.00 0.00 0.00
70.70 0.00 0.00 0.00
70.75 0.00 0.00 0.00
70.80 0.00 0.00 0.00
70.85 0.00 0.00 0.00
70.90 0.00 0.00 0.00
70.95 0.00 0.00 0.00
71.00 0.00 0.00 0.00
71.05 0.01 0.00 0.01
71.10 0.03 0.00 0.03
71.15 0.07 0.00 0.07
71.20 0.11 0.00 0.11
71.25 0.17 0.00 0.17
71.30 0.23 0.00 0.23
71.35 0.30 0.00 0.30
71.40 0.37 0.00 0.36
71.45 0.43 0.00 0.43
71.50 0.48 0.00 0.47
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Stage-Area-Storage for Pond 1P: 330XLHD

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.50 765 0
67.55 765 15
67.60 765 31
67.65 765 46
67.70 765 61
67.75 765 76
67.80 765 92
67.85 765 107
67.90 765 122
67.95 765 138
68.00 765 153
68.05 765 168
68.10 765 184
68.15 765 199
68.20 765 214
68.25 765 229
68.30 765 245
68.35 765 260
68.40 765 275
68.45 765 291
68.50 765 306
68.55 765 335
68.60 765 365
68.65 765 394
68.70 765 423
68.75 765 452
68.80 765 481
68.85 765 510
68.90 765 539
68.95 765 568
69.00 765 597
69.05 765 626
69.10 765 655
69.15 765 683
69.20 765 712
69.25 765 740
69.30 765 768
69.35 765 797
69.40 765 825
69.45 765 853
69.50 765 881
69.55 765 909
69.60 765 937
69.65 765 965
69.70 765 993
69.75 765 1,020
69.80 765 1,048
69.85 765 1,075
69.90 765 1,102
69.95 765 1,128
70.00 765 1,155

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

70.05 765 1,181
70.10 765 1,207
70.15 765 1,232
70.20 765 1,258
70.25 765 1,283
70.30 765 1,308
70.35 765 1,332
70.40 765 1,356
70.45 765 1,380
70.50 765 1,403
70.55 765 1,426
70.60 765 1,448
70.65 765 1,470
70.70 765 1,491
70.75 765 1,511
70.80 765 1,530
70.85 765 1,548
70.90 765 1,566
70.95 765 1,583
71.00 765 1,598
71.05 765 1,614
71.10 765 1,629
71.15 765 1,644
71.20 765 1,660
71.25 765 1,675
71.30 765 1,690
71.35 765 1,706
71.40 765 1,721
71.45 765 1,736
71.50 765 1,751
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Summary for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.90 cfs @ 12.11 hrs,  Volume= 0.080 af,  Depth> 5.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  25-Year Rainfall=6.16"

Area (sf) CN Description

7,050 98 Paved parking, HSG A

7,050 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

NRCC 24-hr D

25-Year Rainfall=6.16"

Runoff Area=7,050 sf

Runoff Volume=0.080 af

Runoff Depth>5.92"

Tc=5.0 min

CN=98

0.90 cfs
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Hydrograph for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 0.00 0.00
0.75 0.07 0.00 0.00
1.00 0.09 0.01 0.00
1.25 0.11 0.02 0.01
1.50 0.14 0.03 0.01
1.75 0.16 0.04 0.01
2.00 0.19 0.06 0.01
2.25 0.21 0.08 0.01
2.50 0.24 0.10 0.01
2.75 0.26 0.11 0.01
3.00 0.29 0.14 0.01
3.25 0.31 0.16 0.01
3.50 0.34 0.18 0.01
3.75 0.37 0.20 0.02
4.00 0.40 0.23 0.02
4.25 0.43 0.25 0.02
4.50 0.45 0.28 0.02
4.75 0.48 0.30 0.02
5.00 0.51 0.33 0.02
5.25 0.54 0.36 0.02
5.50 0.57 0.38 0.02
5.75 0.60 0.41 0.02
6.00 0.63 0.44 0.02
6.25 0.67 0.47 0.02
6.50 0.70 0.50 0.02
6.75 0.74 0.54 0.02
7.00 0.77 0.57 0.02
7.25 0.81 0.61 0.02
7.50 0.85 0.65 0.03
7.75 0.90 0.69 0.03
8.00 0.94 0.73 0.03
8.25 0.98 0.78 0.03
8.50 1.03 0.82 0.03
8.75 1.08 0.87 0.03
9.00 1.13 0.92 0.03
9.25 1.19 0.97 0.04
9.50 1.25 1.03 0.04
9.75 1.31 1.09 0.04

10.00 1.38 1.16 0.05
10.25 1.46 1.24 0.05
10.50 1.54 1.32 0.05
10.75 1.64 1.41 0.06
11.00 1.75 1.53 0.08
11.25 1.89 1.67 0.10
11.50 2.06 1.84 0.12
11.75 2.33 2.10 0.18
12.00 2.95 2.72 0.52
12.25 3.83 3.60 0.33
12.50 4.10 3.86 0.16

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 4.27 4.03 0.11
13.00 4.41 4.17 0.09
13.25 4.52 4.29 0.07
13.50 4.62 4.39 0.06
13.75 4.70 4.47 0.05
14.00 4.78 4.54 0.05
14.25 4.85 4.61 0.05
14.50 4.91 4.68 0.04
14.75 4.97 4.74 0.04
15.00 5.03 4.79 0.03
15.25 5.08 4.84 0.03
15.50 5.13 4.89 0.03
15.75 5.18 4.94 0.03
16.00 5.22 4.98 0.03
16.25 5.26 5.03 0.03
16.50 5.31 5.07 0.03
16.75 5.35 5.11 0.03
17.00 5.39 5.15 0.03
17.25 5.42 5.19 0.02
17.50 5.46 5.22 0.02
17.75 5.49 5.26 0.02
18.00 5.53 5.29 0.02
18.25 5.56 5.32 0.02
18.50 5.59 5.35 0.02
18.75 5.62 5.38 0.02
19.00 5.65 5.41 0.02
19.25 5.68 5.44 0.02
19.50 5.71 5.47 0.02
19.75 5.73 5.50 0.02
20.00 5.76 5.53 0.02
20.25 5.79 5.55 0.02
20.50 5.82 5.58 0.02
20.75 5.85 5.61 0.02
21.00 5.87 5.63 0.02
21.25 5.90 5.66 0.02
21.50 5.92 5.69 0.02
21.75 5.95 5.71 0.02
22.00 5.97 5.74 0.02
22.25 6.00 5.76 0.02
22.50 6.02 5.79 0.02
22.75 6.05 5.81 0.02
23.00 6.07 5.83 0.02
23.25 6.09 5.85 0.01
23.50 6.12 5.88 0.01
23.75 6.14 5.90 0.01
24.00 6.16 5.92 0.01
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Summary for Pond 1P: 330XLHD

Inflow Area = 0.162 ac,100.00% Impervious,  Inflow Depth > 5.92"    for  25-Year event
Inflow = 0.90 cfs @ 12.11 hrs,  Volume= 0.080 af
Outflow = 0.48 cfs @ 12.22 hrs,  Volume= 0.043 af,  Atten= 47%,  Lag= 6.4 min
Discarded = 0.00 cfs @ 1.55 hrs,  Volume= 0.006 af
Primary = 0.47 cfs @ 12.22 hrs,  Volume= 0.037 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 71.50' @ 12.22 hrs   Surf.Area= 765 sf   Storage= 1,750 cf

Plug-Flow detention time= 295.6 min calculated for 0.043 af (54% of inflow)
Center-of-Mass det. time= 138.4 min ( 883.7 - 745.2 )

Volume Invert Avail.Storage Storage Description

#1A 67.50' 885 cf 22.83'W x 33.50'L x 4.04'H Field A
3,092 cf Overall - 879 cf Embedded = 2,212 cf  x 40.0% Voids

#2A 68.50' 879 cf Cultec R-330XLHD  x 16  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

1,764 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 67.50' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 71.00' 6.0"  Round Culvert   L= 34.0'   Ke= 0.500   

Inlet / Outlet Invert= 71.00' / 69.50'   S= 0.0441 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 1.55 hrs  HW=67.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.45 cfs @ 12.22 hrs  HW=71.48'   (Free Discharge)
2=Culvert  (Inlet Controls 0.45 cfs @ 2.35 fps)



41.5 kernwood prop
NRCC 24-hr D  25-Year Rainfall=6.16"41 KERNWOOD HAVERHILL

  Printed  2/12/2026Prepared by Civil Environmental Consultants LLC
Page 33HydroCAD® 10.00-26  s/n 09048  © 2020 HydroCAD Software Solutions LLC

Pond 1P: 330XLHD - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +24.0" End Stone x 2 = 33.50' 

Base Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 24.0" Side Stone x 2 = 22.83' Base Width

12.0" Base + 30.5" Chamber Height + 6.0" Cover = 4.04' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

3,091.5 cf Field - 879.2 cf Chambers = 2,212.3 cf Stone x 40.0% Voids = 884.9 cf Stone Storage

Chamber Storage + Stone Storage = 1,764.1 cf = 0.040 af

Overall Storage Efficiency = 57.1%

Overall System Size = 33.50' x 22.83' x 4.04'

16 Chambers

114.5 cy Field

81.9 cy Stone
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Pond 1P: 330XLHD

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Pond 1P: 330XLHD

Surface
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Stage-Area-Storage
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Hydrograph for Pond 1P: 330XLHD

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 67.50 0.00 0.00 0.00
0.50 0.00 0 67.50 0.00 0.00 0.00
1.00 0.00 4 67.51 0.00 0.00 0.00
1.50 0.01 12 67.54 0.00 0.00 0.00
2.00 0.01 23 67.58 0.00 0.00 0.00
2.50 0.01 38 67.62 0.00 0.00 0.00
3.00 0.01 56 67.68 0.00 0.00 0.00
3.50 0.01 76 67.75 0.00 0.00 0.00
4.00 0.02 98 67.82 0.00 0.00 0.00
4.50 0.02 121 67.90 0.00 0.00 0.00
5.00 0.02 147 67.98 0.00 0.00 0.00
5.50 0.02 174 68.07 0.00 0.00 0.00
6.00 0.02 202 68.16 0.00 0.00 0.00
6.50 0.02 232 68.26 0.00 0.00 0.00
7.00 0.02 267 68.37 0.00 0.00 0.00
7.50 0.03 305 68.50 0.00 0.00 0.00
8.00 0.03 348 68.57 0.00 0.00 0.00
8.50 0.03 395 68.65 0.00 0.00 0.00
9.00 0.03 445 68.74 0.00 0.00 0.00
9.50 0.04 504 68.84 0.00 0.00 0.00

10.00 0.05 575 68.96 0.00 0.00 0.00
10.50 0.05 658 69.11 0.00 0.00 0.00
11.00 0.08 769 69.30 0.00 0.00 0.00
11.50 0.12 935 69.60 0.00 0.00 0.00
12.00 0.52 1,328 70.34 0.00 0.00 0.00
12.50 0.16 1,677 71.26 0.18 0.00 0.18
13.00 0.09 1,654 71.18 0.10 0.00 0.09
13.50 0.06 1,643 71.15 0.07 0.00 0.06
14.00 0.05 1,637 71.13 0.05 0.00 0.05
14.50 0.04 1,634 71.12 0.04 0.00 0.04
15.00 0.03 1,631 71.10 0.04 0.00 0.03
15.50 0.03 1,628 71.10 0.03 0.00 0.03
16.00 0.03 1,627 71.09 0.03 0.00 0.03
16.50 0.03 1,626 71.09 0.03 0.00 0.03
17.00 0.03 1,624 71.09 0.03 0.00 0.02
17.50 0.02 1,623 71.08 0.02 0.00 0.02
18.00 0.02 1,622 71.08 0.02 0.00 0.02
18.50 0.02 1,621 71.07 0.02 0.00 0.02
19.00 0.02 1,620 71.07 0.02 0.00 0.02
19.50 0.02 1,620 71.07 0.02 0.00 0.02
20.00 0.02 1,620 71.07 0.02 0.00 0.02
20.50 0.02 1,619 71.07 0.02 0.00 0.02
21.00 0.02 1,619 71.07 0.02 0.00 0.01
21.50 0.02 1,618 71.07 0.02 0.00 0.01
22.00 0.02 1,618 71.06 0.02 0.00 0.01
22.50 0.02 1,618 71.06 0.02 0.00 0.01
23.00 0.02 1,617 71.06 0.02 0.00 0.01
23.50 0.01 1,617 71.06 0.01 0.00 0.01
24.00 0.01 1,617 71.06 0.01 0.00 0.01
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Stage-Discharge for Pond 1P: 330XLHD

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

67.50 0.00 0.00 0.00
67.55 0.00 0.00 0.00
67.60 0.00 0.00 0.00
67.65 0.00 0.00 0.00
67.70 0.00 0.00 0.00
67.75 0.00 0.00 0.00
67.80 0.00 0.00 0.00
67.85 0.00 0.00 0.00
67.90 0.00 0.00 0.00
67.95 0.00 0.00 0.00
68.00 0.00 0.00 0.00
68.05 0.00 0.00 0.00
68.10 0.00 0.00 0.00
68.15 0.00 0.00 0.00
68.20 0.00 0.00 0.00
68.25 0.00 0.00 0.00
68.30 0.00 0.00 0.00
68.35 0.00 0.00 0.00
68.40 0.00 0.00 0.00
68.45 0.00 0.00 0.00
68.50 0.00 0.00 0.00
68.55 0.00 0.00 0.00
68.60 0.00 0.00 0.00
68.65 0.00 0.00 0.00
68.70 0.00 0.00 0.00
68.75 0.00 0.00 0.00
68.80 0.00 0.00 0.00
68.85 0.00 0.00 0.00
68.90 0.00 0.00 0.00
68.95 0.00 0.00 0.00
69.00 0.00 0.00 0.00
69.05 0.00 0.00 0.00
69.10 0.00 0.00 0.00
69.15 0.00 0.00 0.00
69.20 0.00 0.00 0.00
69.25 0.00 0.00 0.00
69.30 0.00 0.00 0.00
69.35 0.00 0.00 0.00
69.40 0.00 0.00 0.00
69.45 0.00 0.00 0.00
69.50 0.00 0.00 0.00
69.55 0.00 0.00 0.00
69.60 0.00 0.00 0.00
69.65 0.00 0.00 0.00
69.70 0.00 0.00 0.00
69.75 0.00 0.00 0.00
69.80 0.00 0.00 0.00
69.85 0.00 0.00 0.00
69.90 0.00 0.00 0.00
69.95 0.00 0.00 0.00
70.00 0.00 0.00 0.00

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

70.05 0.00 0.00 0.00
70.10 0.00 0.00 0.00
70.15 0.00 0.00 0.00
70.20 0.00 0.00 0.00
70.25 0.00 0.00 0.00
70.30 0.00 0.00 0.00
70.35 0.00 0.00 0.00
70.40 0.00 0.00 0.00
70.45 0.00 0.00 0.00
70.50 0.00 0.00 0.00
70.55 0.00 0.00 0.00
70.60 0.00 0.00 0.00
70.65 0.00 0.00 0.00
70.70 0.00 0.00 0.00
70.75 0.00 0.00 0.00
70.80 0.00 0.00 0.00
70.85 0.00 0.00 0.00
70.90 0.00 0.00 0.00
70.95 0.00 0.00 0.00
71.00 0.00 0.00 0.00
71.05 0.01 0.00 0.01
71.10 0.03 0.00 0.03
71.15 0.07 0.00 0.07
71.20 0.11 0.00 0.11
71.25 0.17 0.00 0.17
71.30 0.23 0.00 0.23
71.35 0.30 0.00 0.30
71.40 0.37 0.00 0.36
71.45 0.43 0.00 0.43
71.50 0.48 0.00 0.47
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Stage-Area-Storage for Pond 1P: 330XLHD

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.50 765 0
67.55 765 15
67.60 765 31
67.65 765 46
67.70 765 61
67.75 765 76
67.80 765 92
67.85 765 107
67.90 765 122
67.95 765 138
68.00 765 153
68.05 765 168
68.10 765 184
68.15 765 199
68.20 765 214
68.25 765 229
68.30 765 245
68.35 765 260
68.40 765 275
68.45 765 291
68.50 765 306
68.55 765 335
68.60 765 365
68.65 765 394
68.70 765 423
68.75 765 452
68.80 765 481
68.85 765 510
68.90 765 539
68.95 765 568
69.00 765 597
69.05 765 626
69.10 765 655
69.15 765 683
69.20 765 712
69.25 765 740
69.30 765 768
69.35 765 797
69.40 765 825
69.45 765 853
69.50 765 881
69.55 765 909
69.60 765 937
69.65 765 965
69.70 765 993
69.75 765 1,020
69.80 765 1,048
69.85 765 1,075
69.90 765 1,102
69.95 765 1,128
70.00 765 1,155

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

70.05 765 1,181
70.10 765 1,207
70.15 765 1,232
70.20 765 1,258
70.25 765 1,283
70.30 765 1,308
70.35 765 1,332
70.40 765 1,356
70.45 765 1,380
70.50 765 1,403
70.55 765 1,426
70.60 765 1,448
70.65 765 1,470
70.70 765 1,491
70.75 765 1,511
70.80 765 1,530
70.85 765 1,548
70.90 765 1,566
70.95 765 1,583
71.00 765 1,598
71.05 765 1,614
71.10 765 1,629
71.15 765 1,644
71.20 765 1,660
71.25 765 1,675
71.30 765 1,690
71.35 765 1,706
71.40 765 1,721
71.45 765 1,736
71.50 765 1,751
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Summary for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.31 cfs @ 12.11 hrs,  Volume= 0.117 af,  Depth> 8.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  100-Year Rainfall=8.94"

Area (sf) CN Description

7,050 98 Paved parking, HSG A

7,050 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr D

100-Year Rainfall=8.94"

Runoff Area=7,050 sf

Runoff Volume=0.117 af

Runoff Depth>8.69"

Tc=5.0 min

CN=98

1.31 cfs
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Hydrograph for Subcatchment 2S: 41 KERNWOOD PROPOSED PARKING

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.03 0.00 0.00
0.50 0.06 0.00 0.00
0.75 0.10 0.01 0.01
1.00 0.13 0.03 0.01
1.25 0.16 0.05 0.01
1.50 0.20 0.07 0.01
1.75 0.23 0.09 0.02
2.00 0.27 0.12 0.02
2.25 0.31 0.15 0.02
2.50 0.34 0.18 0.02
2.75 0.38 0.21 0.02
3.00 0.42 0.24 0.02
3.25 0.46 0.28 0.02
3.50 0.50 0.31 0.02
3.75 0.54 0.35 0.02
4.00 0.58 0.39 0.02
4.25 0.62 0.43 0.02
4.50 0.66 0.46 0.03
4.75 0.70 0.50 0.03
5.00 0.74 0.54 0.03
5.25 0.79 0.59 0.03
5.50 0.83 0.63 0.03
5.75 0.88 0.67 0.03
6.00 0.92 0.71 0.03
6.25 0.97 0.76 0.03
6.50 1.02 0.81 0.03
6.75 1.07 0.86 0.03
7.00 1.12 0.91 0.03
7.25 1.18 0.97 0.04
7.50 1.24 1.02 0.04
7.75 1.30 1.08 0.04
8.00 1.36 1.15 0.04
8.25 1.43 1.21 0.04
8.50 1.50 1.28 0.04
8.75 1.57 1.35 0.05
9.00 1.64 1.42 0.05
9.25 1.72 1.50 0.05
9.50 1.81 1.58 0.06
9.75 1.90 1.68 0.06

10.00 2.00 1.78 0.07
10.25 2.12 1.89 0.07
10.50 2.23 2.01 0.08
10.75 2.37 2.14 0.09
11.00 2.54 2.31 0.11
11.25 2.75 2.52 0.14
11.50 2.99 2.76 0.17
11.75 3.38 3.15 0.26
12.00 4.28 4.05 0.75
12.25 5.56 5.32 0.49
12.50 5.95 5.71 0.23

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 6.19 5.96 0.16
13.00 6.40 6.16 0.13
13.25 6.57 6.33 0.11
13.50 6.71 6.47 0.09
13.75 6.82 6.59 0.08
14.00 6.94 6.70 0.07
14.25 7.04 6.80 0.07
14.50 7.13 6.89 0.06
14.75 7.22 6.98 0.06
15.00 7.30 7.06 0.05
15.25 7.37 7.13 0.05
15.50 7.44 7.20 0.05
15.75 7.51 7.27 0.04
16.00 7.58 7.34 0.04
16.25 7.64 7.40 0.04
16.50 7.70 7.46 0.04
16.75 7.76 7.52 0.04
17.00 7.82 7.58 0.04
17.25 7.87 7.63 0.04
17.50 7.92 7.68 0.03
17.75 7.97 7.73 0.03
18.00 8.02 7.78 0.03
18.25 8.06 7.82 0.03
18.50 8.11 7.87 0.03
18.75 8.15 7.91 0.03
19.00 8.20 7.96 0.03
19.25 8.24 8.00 0.03
19.50 8.28 8.04 0.03
19.75 8.32 8.08 0.03
20.00 8.36 8.12 0.03
20.25 8.40 8.16 0.03
20.50 8.44 8.20 0.03
20.75 8.48 8.24 0.03
21.00 8.52 8.28 0.03
21.25 8.56 8.32 0.02
21.50 8.60 8.36 0.02
21.75 8.63 8.39 0.02
22.00 8.67 8.43 0.02
22.25 8.71 8.47 0.02
22.50 8.74 8.50 0.02
22.75 8.78 8.54 0.02
23.00 8.81 8.57 0.02
23.25 8.84 8.60 0.02
23.50 8.88 8.64 0.02
23.75 8.91 8.67 0.02
24.00 8.94 8.70 0.02
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Summary for Pond 1P: 330XLHD

[93] Warning: Storage range exceeded by 1.20'

Inflow Area = 0.162 ac,100.00% Impervious,  Inflow Depth > 8.69"    for  100-Year event
Inflow = 1.31 cfs @ 12.11 hrs,  Volume= 0.117 af
Outflow = 1.16 cfs @ 12.11 hrs,  Volume= 0.077 af,  Atten= 12%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 1.10 hrs,  Volume= 0.006 af
Primary = 1.16 cfs @ 12.11 hrs,  Volume= 0.071 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 72.74' @ 12.11 hrs   Surf.Area= 765 sf   Storage= 1,764 cf

Plug-Flow detention time= 246.3 min calculated for 0.077 af (66% of inflow)
Center-of-Mass det. time= 115.9 min ( 855.6 - 739.7 )

Volume Invert Avail.Storage Storage Description

#1A 67.50' 885 cf 22.83'W x 33.50'L x 4.04'H Field A
3,092 cf Overall - 879 cf Embedded = 2,212 cf  x 40.0% Voids

#2A 68.50' 879 cf Cultec R-330XLHD  x 16  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

1,764 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 67.50' 0.170 in/hr Exfiltration over Surface area   
#2 Primary 71.00' 6.0"  Round Culvert   L= 34.0'   Ke= 0.500   

Inlet / Outlet Invert= 71.00' / 69.50'   S= 0.0441 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.00 cfs @ 1.10 hrs  HW=67.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=1.12 cfs @ 12.11 hrs  HW=72.65'   (Free Discharge)
2=Culvert  (Inlet Controls 1.12 cfs @ 5.71 fps)
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Pond 1P: 330XLHD - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf

Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap

Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

4 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 29.50' Row Length +24.0" End Stone x 2 = 33.50' 

Base Length

4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 24.0" Side Stone x 2 = 22.83' Base Width

12.0" Base + 30.5" Chamber Height + 6.0" Cover = 4.04' Field Height

16 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 879.2 cf Chamber Storage

3,091.5 cf Field - 879.2 cf Chambers = 2,212.3 cf Stone x 40.0% Voids = 884.9 cf Stone Storage

Chamber Storage + Stone Storage = 1,764.1 cf = 0.040 af

Overall Storage Efficiency = 57.1%

Overall System Size = 33.50' x 22.83' x 4.04'

16 Chambers

114.5 cy Field

81.9 cy Stone
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Pond 1P: 330XLHD

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.162 ac

Peak Elev=72.74'

Storage=1,764 cf

1.31 cfs

1.16 cfs

0.00 cfs

1.16 cfs

Pond 1P: 330XLHD

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
10

E
le

v
a
ti

o
n

  
(f

e
e
t)

73

72

71

70

69

68  Exfiltration 

 Culvert 



41.5 kernwood prop
NRCC 24-hr D  100-Year Rainfall=8.94"41 KERNWOOD HAVERHILL

  Printed  2/12/2026Prepared by Civil Environmental Consultants LLC
Page 44HydroCAD® 10.00-26  s/n 09048  © 2020 HydroCAD Software Solutions LLC

Pond 1P: 330XLHD
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Hydrograph for Pond 1P: 330XLHD

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 67.50 0.00 0.00 0.00
0.50 0.00 1 67.50 0.00 0.00 0.00
1.00 0.01 11 67.54 0.00 0.00 0.00
1.50 0.01 29 67.59 0.00 0.00 0.00
2.00 0.02 53 67.67 0.00 0.00 0.00
2.50 0.02 82 67.77 0.00 0.00 0.00
3.00 0.02 114 67.87 0.00 0.00 0.00
3.50 0.02 149 67.99 0.00 0.00 0.00
4.00 0.02 186 68.11 0.00 0.00 0.00
4.50 0.03 226 68.24 0.00 0.00 0.00
5.00 0.03 267 68.37 0.00 0.00 0.00
5.50 0.03 310 68.51 0.00 0.00 0.00
6.00 0.03 355 68.58 0.00 0.00 0.00
6.50 0.03 404 68.67 0.00 0.00 0.00
7.00 0.03 458 68.76 0.00 0.00 0.00
7.50 0.04 518 68.86 0.00 0.00 0.00
8.00 0.04 583 68.98 0.00 0.00 0.00
8.50 0.04 655 69.10 0.00 0.00 0.00
9.00 0.05 732 69.23 0.00 0.00 0.00
9.50 0.06 820 69.39 0.00 0.00 0.00

10.00 0.07 927 69.58 0.00 0.00 0.00
10.50 0.08 1,052 69.81 0.00 0.00 0.00
11.00 0.11 1,215 70.12 0.00 0.00 0.00
11.50 0.17 1,460 70.63 0.00 0.00 0.00
12.00 0.75 1,764 71.65 0.60 0.00 0.60
12.50 0.23 1,696 71.32 0.26 0.00 0.26
13.00 0.13 1,666 71.22 0.14 0.00 0.13
13.50 0.09 1,653 71.18 0.09 0.00 0.09
14.00 0.07 1,646 71.15 0.07 0.00 0.07
14.50 0.06 1,642 71.14 0.06 0.00 0.06
15.00 0.05 1,638 71.13 0.05 0.00 0.05
15.50 0.05 1,635 71.12 0.05 0.00 0.04
16.00 0.04 1,634 71.12 0.04 0.00 0.04
16.50 0.04 1,632 71.11 0.04 0.00 0.04
17.00 0.04 1,631 71.11 0.04 0.00 0.03
17.50 0.03 1,629 71.10 0.03 0.00 0.03
18.00 0.03 1,628 71.10 0.03 0.00 0.03
18.50 0.03 1,627 71.09 0.03 0.00 0.03
19.00 0.03 1,626 71.09 0.03 0.00 0.03
19.50 0.03 1,626 71.09 0.03 0.00 0.02
20.00 0.03 1,625 71.09 0.03 0.00 0.02
20.50 0.03 1,625 71.09 0.03 0.00 0.02
21.00 0.03 1,624 71.08 0.03 0.00 0.02
21.50 0.02 1,624 71.08 0.02 0.00 0.02
22.00 0.02 1,623 71.08 0.02 0.00 0.02
22.50 0.02 1,623 71.08 0.02 0.00 0.02
23.00 0.02 1,622 71.08 0.02 0.00 0.02
23.50 0.02 1,622 71.08 0.02 0.00 0.02
24.00 0.02 1,621 71.07 0.02 0.00 0.02
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Stage-Discharge for Pond 1P: 330XLHD

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

67.50 0.00 0.00 0.00
67.60 0.00 0.00 0.00
67.70 0.00 0.00 0.00
67.80 0.00 0.00 0.00
67.90 0.00 0.00 0.00
68.00 0.00 0.00 0.00
68.10 0.00 0.00 0.00
68.20 0.00 0.00 0.00
68.30 0.00 0.00 0.00
68.40 0.00 0.00 0.00
68.50 0.00 0.00 0.00
68.60 0.00 0.00 0.00
68.70 0.00 0.00 0.00
68.80 0.00 0.00 0.00
68.90 0.00 0.00 0.00
69.00 0.00 0.00 0.00
69.10 0.00 0.00 0.00
69.20 0.00 0.00 0.00
69.30 0.00 0.00 0.00
69.40 0.00 0.00 0.00
69.50 0.00 0.00 0.00
69.60 0.00 0.00 0.00
69.70 0.00 0.00 0.00
69.80 0.00 0.00 0.00
69.90 0.00 0.00 0.00
70.00 0.00 0.00 0.00
70.10 0.00 0.00 0.00
70.20 0.00 0.00 0.00
70.30 0.00 0.00 0.00
70.40 0.00 0.00 0.00
70.50 0.00 0.00 0.00
70.60 0.00 0.00 0.00
70.70 0.00 0.00 0.00
70.80 0.00 0.00 0.00
70.90 0.00 0.00 0.00
71.00 0.00 0.00 0.00
71.10 0.03 0.00 0.03
71.20 0.11 0.00 0.11
71.30 0.23 0.00 0.23
71.40 0.37 0.00 0.36
71.50 0.48 0.00 0.47
71.60 0.56 0.00 0.56
71.70 0.64 0.00 0.63
71.80 0.70 0.00 0.70
71.90 0.77 0.00 0.76
72.00 0.82 0.00 0.82
72.10 0.87 0.00 0.87
72.20 0.92 0.00 0.92
72.30 0.97 0.00 0.97
72.40 1.02 0.00 1.01
72.50 1.06 0.00 1.06

Elevation
(feet)

Discharge
(cfs)

Discarded
(cfs)

Primary
(cfs)

72.60 1.10 0.00 1.10
72.70 1.14 0.00 1.14
72.80 1.18 0.00 1.18
72.90 1.22 0.00 1.21
73.00 1.25 0.00 1.25
73.10 1.29 0.00 1.29
73.20 1.32 0.00 1.32
73.30 1.36 0.00 1.35
73.40 1.39 0.00 1.39
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Stage-Area-Storage for Pond 1P: 330XLHD

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

67.50 765 0
67.60 765 31
67.70 765 61
67.80 765 92
67.90 765 122
68.00 765 153
68.10 765 184
68.20 765 214
68.30 765 245
68.40 765 275
68.50 765 306
68.60 765 365
68.70 765 423
68.80 765 481
68.90 765 539
69.00 765 597
69.10 765 655
69.20 765 712
69.30 765 768
69.40 765 825
69.50 765 881
69.60 765 937
69.70 765 993
69.80 765 1,048
69.90 765 1,102
70.00 765 1,155
70.10 765 1,207
70.20 765 1,258
70.30 765 1,308
70.40 765 1,356
70.50 765 1,403
70.60 765 1,448
70.70 765 1,491
70.80 765 1,530
70.90 765 1,566
71.00 765 1,598
71.10 765 1,629
71.20 765 1,660
71.30 765 1,690
71.40 765 1,721
71.50 765 1,751
71.60 765 1,764
71.70 765 1,764
71.80 765 1,764
71.90 765 1,764
72.00 765 1,764
72.10 765 1,764
72.20 765 1,764
72.30 765 1,764
72.40 765 1,764
72.50 765 1,764

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

72.60 765 1,764
72.70 765 1,764
72.80 765 1,764
72.90 765 1,764
73.00 765 1,764
73.10 765 1,764
73.20 765 1,764
73.30 765 1,764
73.40 765 1,764


