From: Rob Gordon

To: Imenius@stroudengineer.com

Cc: Jim Diepenbrock

Subject: Eng TRC Review - Echo West

Date: Thursday, April 23, 2015 12:25:00 AM
Attachments: Supplement Wet Basin Rev.7.xls
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Engineering has reviewed the plans for Echo West and have the following comments:

1.

10.

11.

12.

13.

Supplements for each pond are required. Please complete and submit with the next
submittal.

The deed restrictions provided reference the (NCDENR) Division of Water Quality and will
have to be replaced with City Standard deed restrictions. | will forward at a later date as
standard conservation resource language will have to be incorporated into the document.
No additional signature will be required. Section 18-760 (j) of the City code requires a
primary allocation of impervious (house/garage/driveway) and a secondary allocation
(everything else — what is usually available to the homeowner after construction).

Several of the drainage area and BUA figures in the application do not match the calcs.
Please clarify.

There appear to be drainage areas drawn on sheet 3.0. Please make sure to clearly
delineate, label and quantify the inlet and BMP drainage areas for the project.

The invert of the bypass ditch (carrying runoff from the 48” pipe) is 5 ft lower than the
adjacent wetlands between lots 30 & 31. The City will not permit this configuration without
express consent from USACE/NCDENR because of concerns of draining the adjacent
wetlands.

Please provide the MB & Page reference for the recorded utility easement on the North
side of the property. That utility easement will also have to have a public drainage
easement component.

The outfalls for two of the ponds are very low. Please address the following concerns:

a. Please provide a soils report that specifies the SHWT of the ponds. The permanent
pool may not be more than 6” below the SHWT unless it can be shown that the
pond will not dewater the adjacent wetlands.

b. There is no consideration for the tailwater from the outfall in the routing analysis.

c. Itdoesnot appear the outfall pipes extend to daylight.

The forebays do not appear to be graded per the standard detail. Please revise.

There are no spillway details. Please also make sure they are graded to daylight.

Why is the pipe system from FES 24 to FES 23 proposed — wetland connectivity? There
does not appear to be any public runoff flowing thorough this pipe. It should be proposed
as a private drainage easement.

Please make sure all ponds have at least 6” between the top of the riser structure and the
invert of the emergency spillway per City Technical Standards.

Please make sure the pond analysis meets the following overflow requirements per City
technical standards:

a. 6" of freeboard required on the 50-yr storm

b. The pond must pass the 50-yr storm assuming the outlet structure is clogged.

c. The pond must pass the 100-yr storm (no freeboard required).

Please specify aquatic shelf plantings and the pond landscaping.
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Intensity Example

		Example City, 
Precipitation Data Chart From:  http://hdsc.nws.noaa.gov/hdsc/pfds/

		Precipitation Frequency Estimates (inches)

		ARI*		5		10		15		30		60		120		3		6		12		24		48		4		7		10		20		30		45		60

		(years)		min		min		min		min		min		min		hr		hr		hr		hr		hr		day		day		day		day		day		day		day

		1		0.36		0.58		0.72		0.99		1.23		1.44		1.55		1.95		2.46		2.98		3.58		4.04		4.68		5.37		7.16		8.87		11.2		13.32

		2		0.43		0.69		0.86		1.19		1.49		1.75		1.88		2.35		2.97		3.62		4.32		4.87		5.6		6.4		8.48		10.43		13.09		15.53

		5		0.51		0.81		1.03		1.46		1.88		2.22		2.38		2.95		3.69		4.59		5.44		6.05		6.83		7.7		10.01		12.04		14.82		17.45

		10		0.57		0.91		1.16		1.67		2.18		2.6		2.79		3.44		4.26		5.36		6.31		6.97		7.78		8.68		11.2		13.23		16.11		18.89

		25		0.65		1.04		1.32		1.95		2.6		3.15		3.4		4.15		5.06		6.42		7.51		8.23		9.06		9.97		12.79		14.75		17.75		20.72

		50		0.71		1.14		1.44		2.17		2.94		3.61		3.9		4.75		5.71		7.28		8.47		9.23		10.05		10.97		14.02		15.89		18.97		22.08

		100		0.78		1.24		1.56		2.4		3.3		4.1		4.45		5.39		6.38		8.16		9.46		10.24		11.05		11.97		15.25		17.01		20.13		23.37

		200		0.84		1.34		1.69		2.63		3.68		4.62		5.06		6.1		7.1		9.09		10.48		11.29		12.07		12.96		16.49		18.09		21.26		24.61

		500		0.93		1.47		1.85		2.94		4.22		5.4		5.95		7.12		8.11		10.36		11.88		12.71		13.43		14.29		18.14		19.48		22.69		26.18

		1000		1		1.57		1.97		3.2		4.67		6.05		6.7		7.99		8.94		11.36		12.99		13.84		14.49		15.34		19.4		20.51		23.74		27.33

		Intensity, Peak 10-yr, 24-hr
d(in)/24hr		0.22		in/hr				Use time of concentration to determine the "1-yr" storm, but not the "1-yr, 24-hr" storm.  Note that the "1-yr, 24-hr"  value discussed here is the regulated storm.

		Depth at 24hr & 10-yr:  d=		5.36		in

		Intensity, Peak 1-yr, 24-hr
d(in)/24hr		0.12		in/hr

		Depth at 24hr & 1-yr:  d=		2.98		in

		Intensity, Peak 10-yr
d(in)/tc(min)*60(min/hr)		4.66		in/hr

		Depth at Tc & 10-yr:  d=		1.16		in

		Intensity, Peak 1-yr
d(in)/tc(min)*60(min/hr)		0.28		in/hr

		Depth at Tc & 1-yr:  d=		0.72		in

		Time of Conc.:  Tc=
 =(L3/H).385/128		14.93		min		(Calculate this value from the hydraulic length and the change in elevation along the hydraulic length)

		Hydraulic Length, L		1000		ft		Furthest distance water flows to BMP (Example Site)

		Change in Elev., H		3		ft		Over hydraulic length (Example Site)





SA DA Tables

		Green:  Interpolated value not in BMP Manual

		Percent Impervious Cover		Table 10-1:  Piedmont/Mountains 85%																										Table 10-2:  Coastal 85%																				Table 10-3: Piedmont/Mountains 90%																										Table 10-4: Coastal 90%

				Permanent Pool Average Depth (ft)																										Permanent Pool Average Depth (ft)																				Permanent Pool Average Depth (ft)																										Permanent Pool Average Depth (ft)

				3.0		3.5		4.0		4.5		5.0		5.5		6.0		6.5		7.0		7.5		8.0		8.5		9.0		3.0		3.5		4.0		4.5		5.0		5.5		6.0		6.5		7.0		7.5		3.0		3.5		4.0		4.5		5.0		5.5		6.0		6.5		7.0		7.5		8.0		8.5		9.0		3.0		3.5		4.0		4.5		5.0		5.5		6.0		6.5		7.0		7.5

		0%

		1%

		2%

		3%

		4%

		5%

		6%

		7%

		8%

		9%

		10%		0.59		0.54		0.49		0.46		0.43		0.39		0.35		0.33		0.31		0.30		0.29		0.28		0.26		0.90		0.80		0.70		0.60		0.50		0.00		0.00		0.00		0.00		0.00		0.90		0.80		0.80		0.70		0.60		0.60		0.50		0.50		0.50		0.50		0.40		0.40		0.40		1.30		1.00		0.80		0.70		0.60		0.50		0.40		0.30		0.20		0.10

		11%		0.63		0.57		0.52		0.49		0.46		0.42		0.37		0.35		0.33		0.32		0.31		0.29		0.28		0.98		0.85		0.75		0.65		0.55		0.09		0.08		0.07		0.06		0.05		0.96		0.85		0.83		0.73		0.64		0.63		0.54		0.54		0.53		0.53		0.44		0.43		0.43		1.41		1.10		0.90		0.80		0.69		0.59		0.48		0.37		0.27		0.15

		12%		0.67		0.61		0.55		0.52		0.48		0.44		0.40		0.37		0.35		0.34		0.32		0.31		0.30		1.06		0.90		0.80		0.70		0.60		0.18		0.16		0.14		0.12		0.10		1.02		0.90		0.86		0.76		0.68		0.66		0.58		0.58		0.56		0.56		0.48		0.46		0.46		1.52		1.20		1.00		0.90		0.78		0.68		0.56		0.44		0.34		0.20

		13%		0.70		0.64		0.58		0.55		0.51		0.47		0.42		0.40		0.37		0.36		0.34		0.33		0.31		1.14		0.95		0.85		0.75		0.65		0.27		0.24		0.21		0.18		0.15		1.08		0.95		0.89		0.79		0.72		0.69		0.62		0.62		0.59		0.59		0.52		0.49		0.49		1.63		1.30		1.10		1.00		0.87		0.77		0.64		0.51		0.41		0.25

		14%		0.74		0.68		0.61		0.57		0.54		0.49		0.45		0.42		0.39		0.37		0.36		0.35		0.33		1.22		1.00		0.90		0.80		0.70		0.36		0.32		0.28		0.24		0.20		1.14		1.00		0.92		0.82		0.76		0.72		0.66		0.66		0.62		0.62		0.56		0.52		0.52		1.74		1.40		1.20		1.10		0.96		0.86		0.72		0.58		0.48		0.30

		15%		0.78		0.71		0.64		0.60		0.57		0.52		0.47		0.44		0.41		0.39		0.38		0.36		0.35		1.30		1.05		0.95		0.85		0.75		0.45		0.40		0.35		0.30		0.25		1.20		1.05		0.95		0.85		0.80		0.75		0.70		0.70		0.65		0.65		0.60		0.55		0.55		1.85		1.50		1.30		1.20		1.05		0.95		0.80		0.65		0.55		0.35

		16%		0.82		0.74		0.67		0.63		0.59		0.54		0.49		0.46		0.43		0.41		0.39		0.38		0.37		1.38		1.10		1.00		0.90		0.80		0.54		0.48		0.42		0.36		0.30		1.26		1.10		0.98		0.88		0.84		0.78		0.74		0.74		0.68		0.68		0.64		0.58		0.58		1.96		1.60		1.40		1.30		1.14		1.04		0.88		0.72		0.62		0.40

		17%		0.86		0.78		0.70		0.66		0.62		0.57		0.52		0.48		0.45		0.43		0.41		0.40		0.39		1.46		1.15		1.05		0.95		0.85		0.63		0.56		0.49		0.42		0.35		1.32		1.15		1.01		0.91		0.88		0.81		0.78		0.78		0.71		0.71		0.68		0.61		0.61		2.07		1.70		1.50		1.40		1.23		1.13		0.96		0.79		0.69		0.45

		18%		0.89		0.81		0.73		0.69		0.65		0.59		0.54		0.51		0.47		0.45		0.43		0.42		0.40		1.54		1.20		1.10		1.00		0.90		0.72		0.64		0.56		0.48		0.40		1.38		1.20		1.04		0.94		0.92		0.84		0.82		0.82		0.74		0.74		0.72		0.64		0.64		2.18		1.80		1.60		1.50		1.32		1.22		1.04		0.86		0.76		0.50

		19%		0.93		0.85		0.76		0.72		0.67		0.62		0.57		0.53		0.49		0.47		0.44		0.43		0.42		1.62		1.25		1.15		1.05		0.95		0.81		0.72		0.63		0.54		0.45		1.44		1.25		1.07		0.97		0.96		0.87		0.86		0.86		0.77		0.77		0.76		0.67		0.67		2.29		1.90		1.70		1.60		1.41		1.31		1.12		0.93		0.83		0.55

		20%		0.97		0.88		0.79		0.75		0.70		0.65		0.59		0.55		0.51		0.49		0.46		0.45		0.44		1.70		1.30		1.20		1.10		1.00		0.90		0.80		0.70		0.60		0.50		1.50		1.30		1.10		1.00		1.00		0.90		0.90		0.90		0.80		0.80		0.80		0.70		0.70		2.40		2.00		1.80		1.70		1.50		1.40		1.20		1.00		0.90		0.60

		21%		1.01		0.91		0.82		0.77		0.73		0.67		0.61		0.57		0.53		0.50		0.48		0.47		0.46		1.78		1.39		1.27		1.17		1.06		0.96		0.85		0.75		0.64		0.54		1.54		1.35		1.16		1.05		1.04		0.95		0.94		0.92		0.82		0.82		0.82		0.72		0.72		2.51		2.10		1.89		1.78		1.57		1.45		1.24		1.03		0.92		0.62

		22%		1.04		0.95		0.85		0.80		0.75		0.70		0.64		0.59		0.55		0.52		0.50		0.49		0.48		1.86		1.48		1.34		1.24		1.12		1.02		0.90		0.80		0.68		0.58		1.58		1.40		1.22		1.10		1.08		1.00		0.98		0.94		0.84		0.84		0.84		0.74		0.74		2.62		2.20		1.98		1.86		1.64		1.50		1.28		1.06		0.94		0.64

		23%		1.08		0.98		0.88		0.83		0.78		0.72		0.66		0.61		0.57		0.54		0.51		0.50		0.49		1.94		1.57		1.41		1.31		1.18		1.08		0.95		0.85		0.72		0.62		1.62		1.45		1.28		1.15		1.12		1.05		1.02		0.96		0.86		0.86		0.86		0.76		0.76		2.73		2.30		2.07		1.94		1.71		1.55		1.32		1.09		0.96		0.66

		24%		1.12		1.01		0.91		0.86		0.81		0.75		0.69		0.64		0.59		0.56		0.53		0.52		0.51		2.02		1.66		1.48		1.38		1.24		1.14		1.00		0.90		0.76		0.66		1.66		1.50		1.34		1.20		1.16		1.10		1.06		0.98		0.88		0.88		0.88		0.78		0.78		2.84		2.40		2.16		2.02		1.78		1.60		1.36		1.12		0.98		0.68

		25%		1.16		1.05		0.94		0.89		0.84		0.77		0.71		0.66		0.61		0.58		0.55		0.54		0.53		2.10		1.75		1.55		1.45		1.30		1.20		1.05		0.95		0.80		0.70		1.70		1.55		1.40		1.25		1.20		1.15		1.10		1.00		0.90		0.90		0.90		0.80		0.80		2.95		2.50		2.25		2.10		1.85		1.65		1.40		1.15		1.00		0.70

		26%		1.19		1.08		0.96		0.91		0.86		0.80		0.73		0.68		0.62		0.60		0.57		0.56		0.55		2.18		1.84		1.62		1.52		1.36		1.26		1.10		1.00		0.84		0.74		1.74		1.60		1.46		1.30		1.24		1.20		1.14		1.02		0.92		0.92		0.92		0.82		0.82		3.06		2.60		2.34		2.18		1.92		1.70		1.44		1.18		1.02		0.72

		27%		1.23		1.11		0.99		0.94		0.89		0.82		0.76		0.70		0.64		0.61		0.59		0.58		0.57		2.26		1.93		1.69		1.59		1.42		1.32		1.15		1.05		0.88		0.78		1.78		1.65		1.52		1.35		1.28		1.25		1.18		1.04		0.94		0.94		0.94		0.84		0.84		3.17		2.70		2.43		2.26		1.99		1.75		1.48		1.21		1.04		0.74

		28%		1.27		1.14		1.02		0.97		0.92		0.85		0.78		0.72		0.66		0.63		0.60		0.59		0.58		2.34		2.02		1.76		1.66		1.48		1.38		1.20		1.10		0.92		0.82		1.82		1.70		1.58		1.40		1.32		1.30		1.22		1.06		0.96		0.96		0.96		0.86		0.86		3.28		2.80		2.52		2.34		2.06		1.80		1.52		1.24		1.06		0.76

		29%		1.30		1.18		1.05		1.00		0.94		0.87		0.81		0.74		0.68		0.65		0.62		0.61		0.60		2.42		2.11		1.83		1.73		1.54		1.44		1.25		1.15		0.96		0.86		1.86		1.75		1.64		1.45		1.36		1.35		1.26		1.08		0.98		0.98		0.98		0.88		0.88		3.39		2.90		2.61		2.42		2.13		1.85		1.56		1.27		1.08		0.78

		30%		1.34		1.21		1.08		1.03		0.97		0.90		0.83		0.77		0.70		0.67		0.64		0.63		0.62		2.50		2.20		1.90		1.80		1.60		1.50		1.30		1.20		1.00		0.90		1.90		1.80		1.70		1.50		1.40		1.40		1.30		1.10		1.00		1.00		1.00		0.90		0.90		3.50		3.00		2.70		2.50		2.20		1.90		1.60		1.30		1.10		0.80

		31%		1.38		1.25		1.12		1.06		1.00		0.93		0.85		0.79		0.72		0.69		0.66		0.65		0.64		2.59		2.28		1.97		1.86		1.65		1.54		1.33		1.22		1.01		0.91		1.96		1.85		1.73		1.54		1.44		1.43		1.33		1.15		1.05		1.04		1.03		0.93		0.92		3.60		3.10		2.78		2.56		2.26		1.96		1.65		1.35		1.13		0.83

		32%		1.42		1.28		1.15		1.09		1.03		0.95		0.87		0.81		0.74		0.71		0.68		0.66		0.65		2.68		2.36		2.04		1.92		1.70		1.58		1.36		1.24		1.02		0.92		2.02		1.90		1.76		1.58		1.48		1.46		1.36		1.20		1.10		1.08		1.06		0.96		0.94		3.70		3.20		2.86		2.62		2.32		2.02		1.70		1.40		1.16		0.86

		33%		1.46		1.32		1.19		1.12		1.05		0.98		0.90		0.83		0.76		0.73		0.69		0.68		0.67		2.77		2.44		2.11		1.98		1.75		1.62		1.39		1.26		1.03		0.93		2.08		1.95		1.79		1.62		1.52		1.49		1.39		1.25		1.15		1.12		1.09		0.99		0.96		3.80		3.30		2.94		2.68		2.38		2.08		1.75		1.45		1.19		0.89

		34%		1.50		1.36		1.22		1.15		1.08		1.00		0.92		0.85		0.78		0.75		0.71		0.70		0.68		2.86		2.52		2.18		2.04		1.80		1.66		1.42		1.28		1.04		0.94		2.14		2.00		1.82		1.66		1.56		1.52		1.42		1.30		1.20		1.16		1.12		1.02		0.98		3.90		3.40		3.02		2.74		2.44		2.14		1.80		1.50		1.22		0.92

		35%		1.54		1.40		1.26		1.18		1.11		1.03		0.94		0.87		0.80		0.77		0.73		0.71		0.70		2.95		2.60		2.25		2.10		1.85		1.70		1.45		1.30		1.05		0.95		2.20		2.05		1.85		1.70		1.60		1.55		1.45		1.35		1.25		1.20		1.15		1.05		1.00		4.00		3.50		3.10		2.80		2.50		2.20		1.85		1.55		1.25		0.95

		36%		1.57		1.43		1.29		1.21		1.14		1.05		0.96		0.89		0.82		0.78		0.75		0.73		0.71		3.04		2.68		2.32		2.16		1.90		1.74		1.48		1.32		1.06		0.96		2.26		2.10		1.88		1.74		1.64		1.58		1.48		1.40		1.30		1.24		1.18		1.08		1.02		4.10		3.60		3.18		2.86		2.56		2.26		1.90		1.60		1.28		0.98

		37%		1.61		1.47		1.33		1.25		1.17		1.08		0.98		0.91		0.84		0.80		0.77		0.75		0.73		3.13		2.76		2.39		2.22		1.95		1.78		1.51		1.34		1.07		0.97		2.32		2.15		1.91		1.78		1.68		1.61		1.51		1.45		1.35		1.28		1.21		1.11		1.04		4.20		3.70		3.26		2.92		2.62		2.32		1.95		1.65		1.31		1.01

		38%		1.65		1.51		1.36		1.28		1.19		1.10		1.01		0.93		0.86		0.82		0.78		0.76		0.74		3.22		2.84		2.46		2.28		2.00		1.82		1.54		1.36		1.08		0.98		2.38		2.20		1.94		1.82		1.72		1.64		1.54		1.50		1.40		1.32		1.24		1.14		1.06		4.30		3.80		3.34		2.98		2.68		2.38		2.00		1.70		1.34		1.04

		39%		1.69		1.54		1.40		1.31		1.22		1.13		1.03		0.95		0.88		0.84		0.80		0.78		0.76		3.31		2.92		2.53		2.34		2.05		1.86		1.57		1.38		1.09		0.99		2.44		2.25		1.97		1.86		1.76		1.67		1.57		1.55		1.45		1.36		1.27		1.17		1.08		4.40		3.90		3.42		3.04		2.74		2.44		2.05		1.75		1.37		1.07

		40%		1.73		1.58		1.43		1.34		1.25		1.15		1.05		0.98		0.90		0.86		0.82		0.80		0.77		3.40		3.00		2.60		2.40		2.10		1.90		1.60		1.40		1.10		1.00		2.50		2.30		2.00		1.90		1.80		1.70		1.60		1.60		1.50		1.40		1.30		1.20		1.10		4.50		4.00		3.50		3.10		2.80		2.50		2.10		1.80		1.40		1.10

		41%		1.76		1.61		1.46		1.37		1.28		1.18		1.08		1.00		0.92		0.88		0.84		0.81		0.79		3.48		3.07		2.67		2.46		2.16		1.95		1.65		1.44		1.14		1.03		2.55		2.35		2.05		1.94		1.82		1.72		1.63		1.62		1.52		1.42		1.33		1.23		1.14		4.61		4.10		3.58		3.18		2.87		2.56		2.16		1.85		1.45		1.14

		42%		1.80		1.64		1.49		1.40		1.30		1.20		1.10		1.02		0.94		0.90		0.86		0.83		0.80		3.56		3.14		2.74		2.52		2.22		2.00		1.70		1.48		1.18		1.06		2.60		2.40		2.10		1.98		1.84		1.74		1.66		1.64		1.54		1.44		1.36		1.26		1.18		4.72		4.20		3.66		3.26		2.94		2.62		2.22		1.90		1.50		1.18

		43%		1.83		1.67		1.52		1.42		1.33		1.23		1.13		1.04		0.96		0.92		0.87		0.84		0.82		3.64		3.21		2.81		2.58		2.28		2.05		1.75		1.52		1.22		1.09		2.65		2.45		2.15		2.02		1.86		1.76		1.69		1.66		1.56		1.46		1.39		1.29		1.22		4.83		4.30		3.74		3.34		3.01		2.68		2.28		1.95		1.55		1.22

		44%		1.86		1.71		1.55		1.45		1.35		1.25		1.15		1.06		0.98		0.93		0.89		0.86		0.83		3.72		3.28		2.88		2.64		2.34		2.10		1.80		1.56		1.26		1.12		2.70		2.50		2.20		2.06		1.88		1.78		1.72		1.68		1.58		1.48		1.42		1.32		1.26		4.94		4.40		3.82		3.42		3.08		2.74		2.34		2.00		1.60		1.26

		45%		1.90		1.74		1.58		1.48		1.38		1.28		1.18		1.09		1.00		0.95		0.91		0.88		0.85		3.80		3.35		2.95		2.70		2.40		2.15		1.85		1.60		1.30		1.15		2.75		2.55		2.25		2.10		1.90		1.80		1.75		1.70		1.60		1.50		1.45		1.35		1.30		5.05		4.50		3.90		3.50		3.15		2.80		2.40		2.05		1.65		1.30

		46%		1.93		1.77		1.61		1.51		1.40		1.30		1.20		1.11		1.01		0.97		0.93		0.89		0.86		3.88		3.42		3.02		2.76		2.46		2.20		1.90		1.64		1.34		1.18		2.80		2.60		2.30		2.14		1.92		1.82		1.78		1.72		1.62		1.52		1.48		1.38		1.34		5.16		4.60		3.98		3.58		3.22		2.86		2.46		2.10		1.70		1.34

		47%		1.96		1.80		1.64		1.53		1.43		1.33		1.23		1.13		1.03		0.99		0.95		0.91		0.88		3.96		3.49		3.09		2.82		2.52		2.25		1.95		1.68		1.38		1.21		2.85		2.65		2.35		2.18		1.94		1.84		1.81		1.74		1.64		1.54		1.51		1.41		1.38		5.27		4.70		4.06		3.66		3.29		2.92		2.52		2.15		1.75		1.38

		48%		1.99		1.83		1.67		1.56		1.45		1.35		1.25		1.15		1.05		1.01		0.96		0.93		0.89		4.04		3.56		3.16		2.88		2.58		2.30		2.00		1.72		1.42		1.24		2.90		2.70		2.40		2.22		1.96		1.86		1.84		1.76		1.66		1.56		1.54		1.44		1.42		5.38		4.80		4.14		3.74		3.36		2.98		2.58		2.20		1.80		1.42

		49%		2.03		1.86		1.70		1.59		1.48		1.38		1.28		1.17		1.07		1.03		0.98		0.94		0.91		4.12		3.63		3.23		2.94		2.64		2.35		2.05		1.76		1.46		1.27		2.95		2.75		2.45		2.26		1.98		1.88		1.87		1.78		1.68		1.58		1.57		1.47		1.46		5.49		4.90		4.22		3.82		3.43		3.04		2.64		2.25		1.85		1.46

		50%		2.06		1.90		1.73		1.62		1.50		1.40		1.30		1.20		1.09		1.05		1.00		0.96		0.92		4.20		3.70		3.30		3.00		2.70		2.40		2.10		1.80		1.50		1.30		3.00		2.80		2.50		2.30		2.00		1.90		1.90		1.80		1.70		1.60		1.60		1.50		1.50		5.60		5.00		4.30		3.90		3.50		3.10		2.70		2.30		1.90		1.50

		51%		2.09		1.93		1.76		1.64		1.52		1.42		1.32		1.22		1.11		1.06		1.02		0.98		0.94		4.28		3.78		3.35		3.05		2.75		2.45		2.15		1.85		1.55		1.33		3.05		2.84		2.53		2.34		2.05		1.95		1.93		1.83		1.72		1.63		1.62		1.53		1.52		5.74		5.10		4.40		3.99		3.58		3.18		2.77		2.36		1.95		1.54

		52%		2.13		1.96		1.79		1.67		1.54		1.44		1.34		1.24		1.13		1.08		1.04		1.00		0.96		4.36		3.86		3.40		3.10		2.80		2.50		2.20		1.90		1.60		1.36		3.10		2.88		2.56		2.38		2.10		2.00		1.96		1.86		1.74		1.66		1.64		1.56		1.54		5.88		5.20		4.50		4.08		3.66		3.26		2.84		2.42		2.00		1.58

		53%		2.16		1.99		1.82		1.69		1.56		1.46		1.36		1.26		1.15		1.10		1.05		1.01		0.97		4.44		3.94		3.45		3.15		2.85		2.55		2.25		1.95		1.65		1.39		3.15		2.92		2.59		2.42		2.15		2.05		1.99		1.89		1.76		1.69		1.66		1.59		1.56		6.02		5.30		4.60		4.17		3.74		3.34		2.91		2.48		2.05		1.62

		54%		2.20		2.02		1.85		1.72		1.58		1.48		1.38		1.28		1.17		1.12		1.07		1.03		0.99		4.52		4.02		3.50		3.20		2.90		2.60		2.30		2.00		1.70		1.42		3.20		2.96		2.62		2.46		2.20		2.10		2.02		1.92		1.78		1.72		1.68		1.62		1.58		6.16		5.40		4.70		4.26		3.82		3.42		2.98		2.54		2.10		1.66

		55%		2.23		2.06		1.88		1.74		1.61		1.51		1.41		1.30		1.19		1.14		1.09		1.05		1.01		4.60		4.10		3.55		3.25		2.95		2.65		2.35		2.05		1.75		1.45		3.25		3.00		2.65		2.50		2.25		2.15		2.05		1.95		1.80		1.75		1.70		1.65		1.60		6.30		5.50		4.80		4.35		3.90		3.50		3.05		2.60		2.15		1.70

		56%		2.26		2.09		1.91		1.77		1.63		1.53		1.43		1.32		1.21		1.16		1.11		1.07		1.03		4.68		4.18		3.60		3.30		3.00		2.70		2.40		2.10		1.80		1.48		3.30		3.04		2.68		2.54		2.30		2.20		2.08		1.98		1.82		1.78		1.72		1.68		1.62		6.44		5.60		4.90		4.44		3.98		3.58		3.12		2.66		2.20		1.74

		57%		2.30		2.12		1.94		1.79		1.65		1.55		1.45		1.34		1.23		1.18		1.13		1.09		1.05		4.76		4.26		3.65		3.35		3.05		2.75		2.45		2.15		1.85		1.51		3.35		3.08		2.71		2.58		2.35		2.25		2.11		2.01		1.84		1.81		1.74		1.71		1.64		6.58		5.70		5.00		4.53		4.06		3.66		3.19		2.72		2.25		1.78

		58%		2.33		2.15		1.97		1.82		1.67		1.57		1.47		1.36		1.25		1.20		1.14		1.10		1.06		4.84		4.34		3.70		3.40		3.10		2.80		2.50		2.20		1.90		1.54		3.40		3.12		2.74		2.62		2.40		2.30		2.14		2.04		1.86		1.84		1.76		1.74		1.66		6.72		5.80		5.10		4.62		4.14		3.74		3.26		2.78		2.30		1.82

		59%		2.37		2.18		2.00		1.84		1.69		1.59		1.49		1.38		1.27		1.22		1.16		1.12		1.08		4.92		4.42		3.75		3.45		3.15		2.85		2.55		2.25		1.95		1.57		3.45		3.16		2.77		2.66		2.45		2.35		2.17		2.07		1.88		1.87		1.78		1.77		1.68		6.86		5.90		5.20		4.71		4.22		3.82		3.33		2.84		2.35		1.86

		60%		2.40		2.22		2.03		1.87		1.71		1.61		1.51		1.40		1.29		1.24		1.18		1.14		1.10		5.00		4.50		3.80		3.50		3.20		2.90		2.60		2.30		2.00		1.60		3.50		3.20		2.80		2.70		2.50		2.40		2.20		2.10		1.90		1.90		1.80		1.80		1.70		7.00		6.00		5.30		4.80		4.30		3.90		3.40		2.90		2.40		1.90

		61%		2.45		2.26		2.07		1.91		1.75		1.64		1.54		1.43		1.32		1.26		1.20		1.16		1.12		5.10		4.57		3.87		3.56		3.25		2.94		2.63		2.32		2.01		1.62		3.55		3.25		2.85		2.74		2.53		2.43		2.23		2.13		1.93		1.92		1.82		1.82		1.72		7.11		6.10		5.37		4.87		4.37		3.96		3.45		2.95		2.45		1.94

		62%		2.50		2.30		2.10		1.94		1.78		1.67		1.57		1.45		1.34		1.28		1.21		1.17		1.13		5.20		4.64		3.94		3.62		3.30		2.98		2.66		2.34		2.02		1.64		3.60		3.30		2.90		2.78		2.56		2.46		2.26		2.16		1.96		1.94		1.84		1.84		1.74		7.22		6.20		5.44		4.94		4.44		4.02		3.50		3.00		2.50		1.98

		63%		2.54		2.34		2.14		1.98		1.82		1.71		1.59		1.48		1.37		1.30		1.23		1.19		1.15		5.30		4.71		4.01		3.68		3.35		3.02		2.69		2.36		2.03		1.66		3.65		3.35		2.95		2.82		2.59		2.49		2.29		2.19		1.99		1.96		1.86		1.86		1.76		7.33		6.30		5.51		5.01		4.51		4.08		3.55		3.05		2.55		2.02

		64%		2.59		2.39		2.18		2.02		1.85		1.74		1.62		1.51		1.39		1.32		1.25		1.21		1.16		5.40		4.78		4.08		3.74		3.40		3.06		2.72		2.38		2.04		1.68		3.70		3.40		3.00		2.86		2.62		2.52		2.32		2.22		2.02		1.98		1.88		1.88		1.78		7.44		6.40		5.58		5.08		4.58		4.14		3.60		3.10		2.60		2.06

		65%		2.64		2.43		2.22		2.05		1.89		1.77		1.65		1.53		1.42		1.34		1.27		1.22		1.18		5.50		4.85		4.15		3.80		3.45		3.10		2.75		2.40		2.05		1.70		3.75		3.45		3.05		2.90		2.65		2.55		2.35		2.25		2.05		2.00		1.90		1.90		1.80		7.55		6.50		5.65		5.15		4.65		4.20		3.65		3.15		2.65		2.10

		66%		2.69		2.47		2.25		2.09		1.93		1.80		1.68		1.56		1.44		1.36		1.28		1.24		1.20		5.60		4.92		4.22		3.86		3.50		3.14		2.78		2.42		2.06		1.72		3.80		3.50		3.10		2.94		2.68		2.58		2.38		2.28		2.08		2.02		1.92		1.92		1.82		7.66		6.60		5.72		5.22		4.72		4.26		3.70		3.20		2.70		2.14

		67%		2.74		2.51		2.29		2.13		1.96		1.83		1.71		1.59		1.47		1.38		1.30		1.26		1.21		5.70		4.99		4.29		3.92		3.55		3.18		2.81		2.44		2.07		1.74		3.85		3.55		3.15		2.98		2.71		2.61		2.41		2.31		2.11		2.04		1.94		1.94		1.84		7.77		6.70		5.79		5.29		4.79		4.32		3.75		3.25		2.75		2.18

		68%		2.78		2.56		2.33		2.16		2.00		1.87		1.73		1.61		1.49		1.40		1.32		1.27		1.23		5.80		5.06		4.36		3.98		3.60		3.22		2.84		2.46		2.08		1.76		3.90		3.60		3.20		3.02		2.74		2.64		2.44		2.34		2.14		2.06		1.96		1.96		1.86		7.88		6.80		5.86		5.36		4.86		4.38		3.80		3.30		2.80		2.22

		69%		2.83		2.60		2.36		2.20		2.03		1.90		1.76		1.64		1.52		1.42		1.33		1.29		1.24		5.90		5.13		4.43		4.04		3.65		3.26		2.87		2.48		2.09		1.78		3.95		3.65		3.25		3.06		2.77		2.67		2.47		2.37		2.17		2.08		1.98		1.98		1.88		7.99		6.90		5.93		5.43		4.93		4.44		3.85		3.35		2.85		2.26

		70%		2.88		2.64		2.40		2.24		2.07		1.93		1.79		1.67		1.54		1.45		1.35		1.31		1.26		6.00		5.20		4.50		4.10		3.70		3.30		2.90		2.50		2.10		1.80		4.00		3.70		3.30		3.10		2.80		2.70		2.50		2.40		2.20		2.10		2.00		2.00		1.90		8.10		7.00		6.00		5.50		5.00		4.50		3.90		3.40		2.90		2.30

		71%		2.93		2.68		2.44		2.27		2.10		1.96		1.82		1.70		1.57		1.47		1.38		1.33		1.28		6.08		5.28		4.57		4.16		3.75		3.34		2.93		2.52		2.11		1.82		4.05		3.74		3.35		3.14		2.85		2.73		2.53		2.43		2.24		2.13		2.03		2.01		1.91		8.23		7.10		6.10		5.59		5.07		4.57		3.97		3.46		2.95		2.35

		72%		2.98		2.73		2.48		2.30		2.13		1.99		1.85		1.73		1.60		1.50		1.40		1.35		1.29		6.16		5.36		4.64		4.22		3.80		3.38		2.96		2.54		2.12		1.84		4.10		3.78		3.40		3.18		2.90		2.76		2.56		2.46		2.28		2.16		2.06		2.02		1.92		8.36		7.20		6.20		5.68		5.14		4.64		4.04		3.52		3.00		2.40

		73%		3.02		2.77		2.51		2.34		2.16		2.02		1.88		1.76		1.64		1.53		1.43		1.37		1.31		6.24		5.44		4.71		4.28		3.85		3.42		2.99		2.56		2.13		1.86		4.15		3.82		3.45		3.22		2.95		2.79		2.59		2.49		2.32		2.19		2.09		2.03		1.93		8.49		7.30		6.30		5.77		5.21		4.71		4.11		3.58		3.05		2.45

		74%		3.07		2.81		2.55		2.37		2.19		2.05		1.91		1.79		1.67		1.56		1.45		1.39		1.32		6.32		5.52		4.78		4.34		3.90		3.46		3.02		2.58		2.14		1.88		4.20		3.86		3.50		3.26		3.00		2.82		2.62		2.52		2.36		2.22		2.12		2.04		1.94		8.62		7.40		6.40		5.86		5.28		4.78		4.18		3.64		3.10		2.50

		75%		3.12		2.86		2.59		2.41		2.23		2.09		1.95		1.82		1.70		1.59		1.48		1.41		1.34		6.40		5.60		4.85		4.40		3.95		3.50		3.05		2.60		2.15		1.90		4.25		3.90		3.55		3.30		3.05		2.85		2.65		2.55		2.40		2.25		2.15		2.05		1.95		8.75		7.50		6.50		5.95		5.35		4.85		4.25		3.70		3.15		2.55

		76%		3.17		2.90		2.63		2.44		2.26		2.12		1.98		1.85		1.73		1.62		1.50		1.43		1.36		6.48		5.68		4.92		4.46		4.00		3.54		3.08		2.62		2.16		1.92		4.30		3.94		3.60		3.34		3.10		2.88		2.68		2.58		2.44		2.28		2.18		2.06		1.96		8.88		7.60		6.60		6.04		5.42		4.92		4.32		3.76		3.20		2.60

		77%		3.22		2.94		2.67		2.48		2.29		2.15		2.01		1.89		1.76		1.64		1.53		1.45		1.37		6.56		5.76		4.99		4.52		4.05		3.58		3.11		2.64		2.17		1.94		4.35		3.98		3.65		3.38		3.15		2.91		2.71		2.61		2.48		2.31		2.21		2.07		1.97		9.01		7.70		6.70		6.13		5.49		4.99		4.39		3.82		3.25		2.65

		78%		3.26		2.98		2.70		2.51		2.32		2.18		2.04		1.92		1.80		1.67		1.55		1.47		1.39		6.64		5.84		5.06		4.58		4.10		3.62		3.14		2.66		2.18		1.96		4.40		4.02		3.70		3.42		3.20		2.94		2.74		2.64		2.52		2.34		2.24		2.08		1.98		9.14		7.80		6.80		6.22		5.56		5.06		4.46		3.88		3.30		2.70

		79%		3.31		3.03		2.74		2.55		2.35		2.21		2.07		1.95		1.83		1.70		1.58		1.49		1.40		6.72		5.92		5.13		4.64		4.15		3.66		3.17		2.68		2.19		1.98		4.45		4.06		3.75		3.46		3.25		2.97		2.77		2.67		2.56		2.37		2.27		2.09		1.99		9.27		7.90		6.90		6.31		5.63		5.13		4.53		3.94		3.35		2.75

		80%		3.36		3.07		2.78		2.58		2.38		2.24		2.10		1.98		1.86		1.73		1.60		1.51		1.42		6.80		6.00		5.20		4.70		4.20		3.70		3.20		2.70		2.20		2.00		4.50		4.10		3.80		3.50		3.30		3.00		2.80		2.70		2.60		2.40		2.30		2.10		2.00		9.40		8.00		7.00		6.40		5.70		5.20		4.60		4.00		3.40		2.80

		81%		3.40		3.11		2.81		2.61		2.41		2.27		2.12		2.00		1.89		1.75		1.62		1.53		1.45		6.87		6.05		5.26		4.76		4.26		3.76		3.26		2.76		2.26		2.03		4.55		4.14		3.82		3.53		3.32		3.03		2.82		2.72		2.62		2.43		2.33		2.14		2.04		9.53		8.10		7.09		6.48		5.78		5.27		4.66		4.06		3.45		2.85

		82%		3.44		3.14		2.84		2.64		2.44		2.29		2.15		2.03		1.91		1.78		1.65		1.56		1.47		6.94		6.10		5.32		4.82		4.32		3.82		3.32		2.82		2.32		2.06		4.60		4.18		3.84		3.56		3.34		3.06		2.84		2.74		2.64		2.46		2.36		2.18		2.08		9.66		8.20		7.18		6.56		5.86		5.34		4.72		4.12		3.50		2.90

		83%		3.47		3.18		2.88		2.67		2.46		2.32		2.17		2.05		1.94		1.80		1.67		1.58		1.50		7.01		6.15		5.38		4.88		4.38		3.88		3.38		2.88		2.38		2.09		4.65		4.22		3.86		3.59		3.36		3.09		2.86		2.76		2.66		2.49		2.39		2.22		2.12		9.79		8.30		7.27		6.64		5.94		5.41		4.78		4.18		3.55		2.95

		84%		3.51		3.21		2.91		2.70		2.49		2.34		2.20		2.08		1.96		1.83		1.69		1.61		1.52		7.08		6.20		5.44		4.94		4.44		3.94		3.44		2.94		2.44		2.12		4.70		4.26		3.88		3.62		3.38		3.12		2.88		2.78		2.68		2.52		2.42		2.26		2.16		9.92		8.40		7.36		6.72		6.02		5.48		4.84		4.24		3.60		3.00

		85%		3.55		3.25		2.94		2.73		2.52		2.37		2.22		2.10		1.99		1.85		1.72		1.63		1.55		7.15		6.25		5.50		5.00		4.50		4.00		3.50		3.00		2.50		2.15		4.75		4.30		3.90		3.65		3.40		3.15		2.90		2.80		2.70		2.55		2.45		2.30		2.20		10.05		8.50		7.45		6.80		6.10		5.55		4.90		4.30		3.65		3.05

		86%		3.59		3.28		2.97		2.76		2.55		2.40		2.24		2.13		2.01		1.87		1.74		1.65		1.57		7.22		6.30		5.56		5.06		4.56		4.06		3.56		3.06		2.56		2.18		4.80		4.34		3.92		3.68		3.42		3.18		2.92		2.82		2.72		2.58		2.48		2.34		2.24		10.18		8.60		7.54		6.88		6.18		5.62		4.96		4.36		3.70		3.10

		87%		3.63		3.32		3.00		2.79		2.58		2.42		2.27		2.15		2.04		1.90		1.76		1.68		1.60		7.29		6.35		5.62		5.12		4.62		4.12		3.62		3.12		2.62		2.21		4.85		4.38		3.94		3.71		3.44		3.21		2.94		2.84		2.74		2.61		2.51		2.38		2.28		10.31		8.70		7.63		6.96		6.26		5.69		5.02		4.42		3.75		3.15

		88%		3.66		3.35		3.04		2.82		2.60		2.45		2.29		2.18		2.06		1.92		1.78		1.70		1.62		7.36		6.40		5.68		5.18		4.68		4.18		3.68		3.18		2.68		2.24		4.90		4.42		3.96		3.74		3.46		3.24		2.96		2.86		2.76		2.64		2.54		2.42		2.32		10.44		8.80		7.72		7.04		6.34		5.76		5.08		4.48		3.80		3.20

		89%		3.70		3.39		3.07		2.85		2.63		2.47		2.32		2.20		2.09		1.95		1.81		1.73		1.65		7.43		6.45		5.74		5.24		4.74		4.24		3.74		3.24		2.74		2.27		4.95		4.46		3.98		3.77		3.48		3.27		2.98		2.88		2.78		2.67		2.57		2.46		2.36		10.57		8.90		7.81		7.12		6.42		5.83		5.14		4.54		3.85		3.25

		90%		3.74		3.42		3.10		2.88		2.66		2.50		2.34		2.23		2.11		1.97		1.83		1.75		1.67		7.50		6.50		5.80		5.30		4.80		4.30		3.80		3.30		2.80		2.30		5.00		4.50		4.00		3.80		3.50		3.30		3.00		2.90		2.80		2.70		2.60		2.50		2.40		10.70		9.00		7.90		7.20		6.50		5.90		5.20		4.60		3.90		3.30

		91%																												7.57		6.59		5.90		5.39		4.88		4.37		3.86		3.35		2.84		2.33																												10.83		9.10		7.99		7.29		6.58		5.97		5.26		4.65		3.94		3.33

		92%																												7.64		6.68		6.00		5.48		4.96		4.44		3.92		3.40		2.88		2.36																												10.96		9.20		8.08		7.38		6.66		6.04		5.32		4.70		3.98		3.36

		93%																												7.71		6.77		6.10		5.57		5.04		4.51		3.98		3.45		2.92		2.39																												11.09		9.30		8.17		7.47		6.74		6.11		5.38		4.75		4.02		3.39

		94%																												7.78		6.86		6.20		5.66		5.12		4.58		4.04		3.50		2.96		2.42																												11.22		9.40		8.26		7.56		6.82		6.18		5.44		4.80		4.06		3.42

		95%																												7.85		6.95		6.30		5.75		5.20		4.65		4.10		3.55		3.00		2.45																												11.35		9.50		8.35		7.65		6.90		6.25		5.50		4.85		4.10		3.45

		96%																												7.92		7.04		6.40		5.84		5.28		4.72		4.16		3.60		3.04		2.48																												11.48		9.60		8.44		7.74		6.98		6.32		5.56		4.90		4.14		3.48

		97%																												7.99		7.13		6.50		5.93		5.36		4.79		4.22		3.65		3.08		2.51																												11.61		9.70		8.53		7.83		7.06		6.39		5.62		4.95		4.18		3.51

		98%																												8.06		7.22		6.60		6.02		5.44		4.86		4.28		3.70		3.12		2.54																												11.74		9.80		8.62		7.92		7.14		6.46		5.68		5.00		4.22		3.54

		99%																												8.13		7.31		6.70		6.11		5.52		4.93		4.34		3.75		3.16		2.57																												11.87		9.90		8.71		8.01		7.22		6.53		5.74		5.05		4.26		3.57

		100%																												8.20		7.40		6.80		6.20		5.60		5.00		4.40		3.80		3.20		2.60																												12.00		10.00		8.80		8.10		7.30		6.60		5.80		5.10		4.30		3.60





Figure 10-2b

		Figure 10-2b





Figure 3-2b

		Figure 3-2b:  Determining Orifice Driving Head, Two Outlet Structure Configurations





I. & II. Design Summary

		Red triangles at the upper right hand corner indicate design comments

		Please complete the yellow shaded items.

		STORMWATER MANAGEMENT PERMIT APPLICATION FORM

		401 CERTIFICATION APPLICATION FORM

		WET DETENTION BASIN SUPPLEMENT

		This form must be filled out, printed and submitted.

		The Required Items Checklist (Part III) must be printed, filled out and submitted along with all of the required information.

		I.  PROJECT INFORMATION

		Project name

		Contact person

		Phone number

		Date

		Drainage area number

		II.  DESIGN INFORMATION

		Site Characteristics

		Drainage area				ft2

		Drainage area		0.00		acres

		Impervious area, post-development				ft2

		% impervious		0.00		%

		Design rainfall depth				in

		Storage Volume:  Non-SA Waters

		Minimum volume required				ft3		0		0

		RV=.05+.9(IA,post)		0.00

		VRequired=3,630*RD,Non-SR*RV*ATotal(Acres)		0.00		ft3

		Volume provided				ft3		0		0

										0

		Storage Volume:  SA Waters

		1.5" runoff volume				ft3

		Pre-development 1-yr, 24-hr runoff				ft3

		Post-development 1-yr, 24-hr runoff				ft3

		Minimum volume required		0		ft3

		Expected minimum volume required, Post-Pre		0		ft3

		Volume provided				ft3		0		0

										0

		Peak Flow Calculations

		Is the pre/post control of the 1yr 24hr storm peak flow required?				(Y or N)

		1-yr, 24-hr rainfall depth				in

		Rational C, pre-development				(unitless)

		Rational C, post-development				(unitless)

		Rainfall intensity: 1-yr, 24-hr storm				in/hr				0

		Intensity=[1yr,24hr depth (in)]/[24 hr]		0.00		in/hr

		Pre-development 1-yr, 24-hr peak flow		0.00		ft3/sec

		Post-development 1-yr, 24-hr peak flow		0.00		ft3/sec

		Pre/Post 1-yr, 24-hr peak flow control		0.00		ft3/sec

		Elevations

		Temporary pool elevation				fmsl

		Permanent pool elevation				fmsl

		SHWT elevation (approx. at the perm. pool elevation)				fmsl

		Top of 10ft vegetated shelf elevation				fmsl

		Bottom of 10ft vegetated shelf elevation				fmsl				0

		Sediment cleanout, top elevation (bottom of pond)				fmsl

		Sediment cleanout, bottom elevation				fmsl				0

		Sediment storage provided		0.00		ft				0

		Is there additional volume stored above the state-required temp. pool?				(Y or N)

		Elevation of the top of the additional volume				fmsl		1		0

		Surface Areas

		Area, temporary pool				ft2

		Area REQUIRED, permanent pool		0		ft2

		SA/DA ratio				(unitless)

		Area PROVIDED, permanent pool, Aperm_pool				ft2				0

		Area, bottom of 10ft vegetated shelf, Abot_shelf				ft2

		Area, sediment cleanout, top elevation (bottom of pond), Abot_pond				ft2

		Volumes

		Volume, temporary pool				ft3				0

		Volume, temporary pool reported above		0

		Volume, permanent pool, Vperm_pool				ft3

		Volume, forebay (sum of forebays if more than one forebay)				ft3

		Forebay % of permanent pool volume		0.0%		%				0

		18% of permanent pool:		0

		22% of permanent pool:		0

		SA/DA Table Data

		Design TSS removal				%				0

		Coastal SA/DA Table Used?				(Y or N)		0		0

		Mountain/Piedmont SA/DA Table Used?				(Y or N)		0

		SA/DA ratio		0.00		(unitless)

		Average depth (used in SA/DA table):

		Calculation option 1 used? (See Figure 10-2b)				(Y or N)		0		0

		Volume, permanent pool, Vperm_pool		0		ft3

		Area provided, permanent pool, Aperm_pool		0		ft2

		Average depth calculated				ft				0

		Average depth used in SA/DA, dav, (Round to nearest 0.5ft)				ft				0

		Average depth calculated		0.00		ft

		Average depth calculated + 0.25		0.00		ft

		Average depth calculated - 0.25		0.00		ft

		Calculation option 2 used? (See Figure 10-2b)				(Y or N)		0		0

		Area provided, permanent pool, Aperm_pool		0		ft2

		Area, bottom of 10ft vegetated shelf, Abot_shelf		0		ft2

		Area, sediment cleanout, top elevation (bottom of pond), Abot_pond		0		ft2

		"Depth" (distance b/w bottom of 10ft shelf and top of sediment)		0.00		ft

		Average depth calculated				ft				0

		Average depth calculated		0.00		ft

		Average depth calculated + 0.25		0.25		ft

		Average depth calculated - 0.25		-0.25		ft

		Average depth used in SA/DA, dav, (Round to nearest 0.5ft)				ft				0

		Drawdown Calculations

		Drawdown through orifice?				(Y or N)		0		0

		Diameter of orifice (if circular)				in		0		0

		Area of orifice (if-non-circular)				in2		0

		Coefficient of discharge (CD)				(unitless)

		Driving head (Ho)				ft

		gravity		32.2		ft/sec2

		Cross-sectional area of the circular orifice, Ao		0.000		ft2

		Drawdown through weir?				(Y or N)		0		0

		Weir type				(unitless)

		Coefficient of discharge (Cw)				(unitless)

		Length of weir (L)				ft

		Driving head (H)				ft

		Pre-development 1-yr, 24-hr peak flow				ft3/sec

		Q=CPreI1yr24hr(in/hr)ATotal(ft2)*(1ft/12in)*(3600sec/hr)		0.0000		ft3/sec

		Post-development 1-yr, 24-hr peak flow				ft3/sec

		Q=CPostI1yr24hr(in/hr)ATotal(ft2)*(1ft/12in)*(3600sec/hr)		0.0000		ft3/sec

		Storage volume discharge rate (through discharge orifice or weir)				ft3/sec				0

		Storage volume discharge rate, expected, Q:
Qorifice=CdAo(sqrt(2*g*Ho))
Qweir=CwLH1.5		0.000		ft3/sec

		Storage volume drawdown time				days				0

		Vtemp/DischargeThroughOrificeOrWeir		0.000		days

		Additional Information

		Vegetated side slopes				:1				0

		Vegetated shelf slope				:1				0

		Vegetated shelf width				ft				0

		Length of flowpath to width ratio				:1				0

		Length to width ratio				:1				0

		Trash rack for overflow & orifice?				(Y or N)				0

		Freeboard provided				ft				0

		Vegetated filter provided?				(Y or N)				0

		Recorded drainage easement provided?				(Y or N)				0

		Capures all runoff at ultimate build-out?				(Y or N)				0

		Drain mechanism for maintenance or emergencies is:
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For projects with multiple drainage areas, as identified on the plans.

Include both on-site and off-site drainage to the wet detention basin.

Include both on-site and off-site drainage to the wet detention basin.

1.5 in. for CAMA counties, 1.0 in. for others

For SA waters it is the greater of 1.5 in. or difference in depth from the pre-development 1-yr, 24-hr storm runoff and the post-development 1-yr, 24-hr storm runoff.

Only complete if NOT within 1/2 mile & draining to SA water.

Only complete if within 1/2 mile & draining to an SA water.

Project may need to meet a peak flow requirement, depending on location.  Some rule citations examples are:
Phase II:  SL2006-246, Section 9(c)(2)(b)
USMP:  15A NCAC 02H .1020(f)(3)
Neuse: 15A NCAC 02B .0235(4)(ii)
Tar-Pamlico: 15A NCAC 02B .0258(c)(1)(C)

Enter as a decimal.

Enter as a decimal.

Elevation of the bottom of the orifice.

Minimum of 1-foot above basin bottom.  See Figure 10-2.

Elevation at the floor of wet detention basin.


This data is not needed if average depth option #1 is used below.

Minimum 1ft sediment storage provided.  See Figure 10-2b.

Surface area of the temporary pool.  If additional volume is provided above the State-required volume, enter the surface area of the elevation of the next available outlet above the drawdown orifice or weir.  See Figure 3-2b.

Surface area REQUIRED=(SA/DA Ratio)*(Drainage Area).  This value will automatically calculate once the SA/DA ratio is entered below.

Surface area PROVIDED in the design.  This value may be in excess of the required permanent pool area.

Surface area at the bottom of the 10ft shelf, includes main pond and forebay(s).  See Figure 10-2b.

Surface area at the bottom of the pond excluding sediment storage, main pond only (do not include forebay(s)).  See Figure 10-2b.

Should be equal to "Volume Provided" in either the SR or Non-SR section above.

Volume of permanent pool, includes main pond and forebay(s), excludes sediment.  See Figure 10-2b.

Sum of forebay volumes should be ~20% of the permanent pool volume.  The spreadsheet allows 18-22%.

Minimum of 85% required.

The requirement for a vegetative filter may be waived if the wet detention basin is designed to provide 90% TSS removal.  The NCDENR BMP manual provides design tables for both 85% and 90% TSS removal.  See Major Design Element #4.

Volume of permanent pool, includes main pond and forebay(s), excludes sediment.  See Figure 10-2b.

Surface area PROVIDED in the design.  This value may be in excess of the required permanent pool area.

Quotient of Vpermpool and Apermpool

Surface area at permanent pool, includes main pond and forebay(s).  See Figure 10-2b.

Surface area at the bottom shelf, includes main pond and forebay(s).  See Figure 10-2b.

Distance between the bottom of the 10-ft shelf and the bottom of the pond (exclude sediment storage depth).  See Figure 10-2b.

See equation in Figure 10-2b.

See Table 3-8 of the BMP Manual.

See Figure 3-2b for guidance on determining the driving head.

Must drawdown the between 2 and 5 days.  (Base this on the minimum volume required if excess volume is provided.)

Must be 3:1 or flatter

Must be 10:1 or flatter.

Must be 10ft or greater.

3:1 recommended.  See Figure 10-2a.

1.5:1 minimum.  See Figure 10-2a.

Vegetated filter must be provided for the discharge if the design is based on 85% TSS removal efficiency.

If designed based on 90% TSS removal, then a vegetated filter is not required.

pump out is an acceptable drain mechanism

Method of drawing down the storage volume in 2-5 days.

Method of drawing down the temporary storage volume in 2-5 days.  This is NOT the emergency overflow weir.

See Section 3.5.1

See Section 3.5.1

See Section 3.5.1

Value will automatically be copied from the Drawdown Calculations section.

Value will automatically be copied from the Drawdown Calculations section.

Calculate using the pre-development Rational C

Calculate using the post-development Rational C

Volume provided may be larger than the minimum volume required (for example, if the project must detain more water to meet local regulations)

Volume provided may be larger than the minimum volume required (for example, if the project must detain more water to meet local regulations)

This should be equal to the temporary pool elevation.  See Figure 3-2b

Value will automatically be copied from the drawdown section.

Design either a drawdown orifice or a drawdown weir so that the pond's post-development peak flow is equal to or less than the pre-development 1-yr, 24-hr peak flow.  This value represents the amount of rate increase that the drawdown orifice or weir should control.

Sharp crested, broad-crested, free overfall, etc

Surface area at the bottom of the pond excluding sediment storage, main pond only (do not include forebay(s)).  See Figure 10-2b.

Calculate using the Simple Method

Calculate using the Simple Method

(Non-SR temp volume)(1, if it is Non-SR)+(SR temp volume)(1 if it is SR)

(Qorifice)(1, if there is an orifice)+(Qweir)(1, if there is a weir)

This value is multiplied by 0 if no volume is provided (if no data is entered b/c it is an SR water.)

Ponds are often designed to hold more water than is state-required (for instance,  to meet a local requirement).  See Figure 3-2b.

NOT cross-sectional area of a circular orifice.  This is to allow for non-circular orifices.

See Tables 10-1, 10-2, 10-3, and 10-4

This data is not needed if average depth option #1 is used below.

Spreadsheet will say that the time is "correct" if it draws down within a half day of the calculated drawdwon time.  This is an attempt to avoid giving feedback that the design is wrong if it is just a rounding issue.  This level of error can be easily changed in the future if it is too wide.

Calculate using the Simple Method.

Round the calculated average depth to the neares 0.5ft.

Minimum 1ft freeboard.

A recorded drainage easement is required.

Must capture all runoff at ultimate build-out.



III. Required Items Checklist

		III.  REQUIRED ITEMS CHECKLIST

		Please indicate the page or plan sheet numbers where the supporting documentation can be found.  An incomplete submittal package will result in a request for additional information.  This will delay final review and approval of the project.  Initial in the space provided to indicate the following design requirements have been met.  If the applicant has designated an agent, the agent may initial below.  If a requirement has not been met, attach justification.

		Initials		Page/ Plan Sheet No.

		_________		_________		1.		Plans (1" - 50' or larger) of the entire site showing:
- Design at ultimate build-out,
- Off-site drainage (if applicable),
- Delineated drainage basins (include Rational C coefficient per basin),
- Basin dimensions,
- Pretreatment system, 
- High flow bypass system,
- Maintenance access, 
- Proposed drainage easement and public right of way (ROW),
- Overflow device, and
- Boundaries of drainage easement.

		_________		_________		2.		Partial plan (1" = 30' or larger) and details for the wet detention basin showing:  
- Outlet structure with trash rack or similar,
- Maintenance access,
- Permanent pool dimensions,
- Forebay and main pond with hardened emergency spillway,
- Basin cross-section,    
- Vegetation specification for planting shelf, and   
- Filter strip.

		________		________		3.		Section view of the wet detention basin (1" = 20' or larger) showing:
- Side slopes, 3:1 or lower,
- Pretreatment and treatment areas, and 
- Inlet and outlet structures.

		_________		_________		4.		If the basin is used for sediment and erosion control during construction, clean out of the basin is specified on the plans prior to use as a wet detention basin.

		_________		_________		5.		A table of elevations, areas, incremental volumes & accumulated volumes for overall pond and for forebay, to verify volume provided.

		________		________		6.		A construction sequence that shows how the wet detention basin will be protected from sediment until the entire drainage area is stabilized.

		________		________		7.		The supporting calculations.

		________		________		8.		A copy of the signed and notarized operation and maintenance (O&M) agreement.

		________		________		9.		A copy of the deed restrictions (if required).

		________		________		10.		A soils report that is based upon an actual field investigation, soil borings, and infiltration tests.    County soil maps are not an acceptable source of soils information.
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14. There is no shoulder provided off the sidewalk around the wetland crossings. If no shoulder
can be provided, a fence may be required for safety.

These comments will be uploaded to protrak. Please call or email if there are any questions after
the TRC meeting. Thank you.

Robert Gordon, PE
Project Engineer

City of Wilmington, Engineering Division

212 Operations Center Drive

Wilmington, NC 28412

Office: (910) 341-5856 | Fax: (910) 341-5881
Email: rob.gordon@wilmingtonnc.gov

www.wilmingtonnc.gov

WA MIGTON
Follow us on Facebook or Twitter

facebook/cityofwilmington
@cityofwilm
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