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Custom Soil Resource Report
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Point precipitation frequency estimates (inches)

NOAA Atlas 14 Volume 10 Version 3

Data type: Precipitation depth

Time series type: Partial duration

Project area: Northeastern States

Location name (ESRI Maps): East Lyme Connecticut USA

Station Name: -

Latitude: 41.3623 Degree

Longitude: -72.2096 Degree

Elevation (USGS): 57 ft

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI (years):1 2 5 10 25 50 100 200 500 1000

5-min: 0.337 0.403 0.512 0.602 0.726 0.819 0.917 1.03 1.19 1.33

10-min: 0.478 0.572 0.726 0.853 1.03 1.16 1.3 1.46 1.69 1.88

15-min: 0.562 0.672 0.852 1 1.21 1.36 1.53 1.72 1.99 2.21

30-min: 0.793 0.949 1.2 1.41 1.7 1.92 2.15 2.42 2.8 3.11

60-min: 1.02 1.22 1.55 1.83 2.2 2.48 2.78 3.12 3.61 4.01

2-hr: 1.34 1.61 2.04 2.4 2.89 3.26 3.65 4.1 4.78 5.34

3-hr: 1.56 1.87 2.37 2.78 3.35 3.78 4.23 4.76 5.55 6.21

6-hr: 1.98 2.37 3 3.52 4.23 4.76 5.33 6 6.99 7.82

12-hr: 2.46 2.93 3.7 4.33 5.21 5.87 6.56 7.37 8.56 9.56

24-hr: 2.88 3.45 4.38 5.16 6.22 7.01 7.86 8.86 10.3 11.6

2-day: 3.22 3.9 5.01 5.93 7.2 8.14 9.15 10.4 12.3 13.9

3-day: 3.49 4.22 5.42 6.42 7.78 8.8 9.9 11.2 13.3 15

4-day: 3.75 4.51 5.77 6.81 8.24 9.3 10.5 11.8 14 15.8

7-day: 4.47 5.3 6.66 7.78 9.34 10.5 11.7 13.2 15.4 17.3

10-day: 5.18 6.05 7.46 8.64 10.3 11.5 12.8 14.2 16.4 18.2

20-day: 7.36 8.28 9.8 11.1 12.8 14.1 15.5 16.9 18.9 20.4

30-day: 9.17 10.1 11.7 13 14.9 16.3 17.6 19 20.8 22.2

45-day: 11.4 12.4 14.1 15.5 17.4 18.9 20.4 21.7 23.3 24.4

60-day: 13.3 14.4 16.1 17.6 19.6 21.2 22.7 24 25.5 26.4

Date/time (GMT):  Tue Mar 12 19:34:58 2024

pyRunTime:  0.00765681266784668



Point precipitation frequency estimates (inches/hour)

NOAA Atlas 14 Volume 10 Version 3

Data type: Precipitation intensity

Time series type: Partial duration

Project area: Northeastern States

Location name (ESRI Maps): East Lyme Connecticut USA

Station Name: -

Latitude: 41.3623 Degree

Longitude: -72.2096 Degree

Elevation (USGS): 57 ft

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI (years):1 2 5 10 25 50 100 200 500 1000

5-min: 4.04 4.84 6.14 7.22 8.71 9.83 11 12.3 14.3 15.9

10-min: 2.87 3.43 4.36 5.12 6.17 6.95 7.79 8.74 10.1 11.3

15-min: 2.25 2.69 3.41 4.01 4.84 5.46 6.11 6.86 7.95 8.85

30-min: 1.59 1.9 2.41 2.83 3.41 3.85 4.31 4.83 5.59 6.22

60-min: 1.02 1.22 1.55 1.83 2.2 2.48 2.78 3.12 3.61 4.01

2-hr: 0.672 0.804 1.02 1.2 1.45 1.63 1.82 2.05 2.39 2.67

3-hr: 0.52 0.622 0.788 0.926 1.12 1.26 1.41 1.59 1.85 2.07

6-hr: 0.331 0.396 0.5 0.587 0.706 0.796 0.891 1 1.17 1.31

12-hr: 0.204 0.243 0.307 0.36 0.433 0.487 0.545 0.612 0.711 0.794

24-hr: 0.12 0.144 0.183 0.215 0.259 0.292 0.328 0.369 0.431 0.483

2-day: 0.067 0.081 0.104 0.124 0.15 0.169 0.191 0.216 0.255 0.289

3-day: 0.048 0.059 0.075 0.089 0.108 0.122 0.137 0.156 0.184 0.209

4-day: 0.039 0.047 0.06 0.071 0.086 0.097 0.109 0.123 0.145 0.164

7-day: 0.027 0.032 0.04 0.046 0.056 0.062 0.07 0.079 0.092 0.103

10-day: 0.022 0.025 0.031 0.036 0.043 0.048 0.053 0.059 0.068 0.076

20-day: 0.015 0.017 0.02 0.023 0.027 0.029 0.032 0.035 0.039 0.043

30-day: 0.013 0.014 0.016 0.018 0.021 0.023 0.024 0.026 0.029 0.031

45-day: 0.011 0.012 0.013 0.014 0.016 0.018 0.019 0.02 0.022 0.023

60-day: 0.009 0.01 0.011 0.012 0.014 0.015 0.016 0.017 0.018 0.018

Date/time (GMT):  Tue Mar 12 19:37:09 2024

pyRunTime:  0.007648944854736328
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GW Recharge  Printed 6/10/2024 1:40 PM

Groundwater Recharge Volume Calculations

Groundwater Recharge Volume

From CT 2004 Stormwater Quality Manual:

GRV Groundwater Recharge Volume (ac-ft)

D = Depth of Runoff to be Recharged (table 7-4)

A = site area in acres

I =  impervious cover (decimal)

A

A B C D A B C D A B C D (ac-ft) (cu ft) (ac-ft) (cu ft)

Site 20.17 6.51 13.66 0.00 0.00 3.23 8.58 0.00 0.00 0.16 0.43 0.00 0.00 0.156 6,787 1.882 81,970

Table from 2004 Connecticut Stormwater Quality Manual

I

Site Imperviousness (Decimel)                                   

by NRCS Hydrologic Soil Group
GRV Required 

Potential Recharge Pond 

Volumes Proposed
Impervious Cover by NRCS Hydrologic Soil Group

NRCS Hydrologic Soil 

Area ID

D

0.40

0.25

0.10

0.00

A

B

C

Total Site Area 

(AC)

Groundwater Recharge 

Site Area by NRCS Hydrologic Soil Group

12

))()(( IAD
GVR =

G:\JOBS20\14\2001507\ENG-TECH\CIVIL\Water Quality\C-DAT-2001507-CTDEEP WQV Calculations.xls Page 1 of 1



WQF  Printed 6/12/2024 8:37 AM

Water Quality Calculations

Standard 1 - Determine Water Quality Flow

From CT 2024 Stormwater Quality Manual:

CN = Runoff Curve Number

P = design preciptation, inches, (1.3" for 100% of the WQV and 0.65 

inches for 50% of the WQV)

Q = runoff depth (in watershed inches)

Tc = time of concentration

Ia = Initial abstraction, inches, from Table 4-1, Chapter 4, TR-55

qu = unit peak discharge, 

WQF = water quality flow (cfs)

WQV= design Water Quality Volume (100% or 50% of the WQV) 

Imp Cover R WQV Q P CN Ia Ia/P qu * WQF

ft
2

ac mi
2

ft
2

ac % - acre-feet in in - mins hours in - cfs/mi
2
/in cfs

HDS-101 98,017 2.250 0.0035 41,468 0.952 42.31 0.431 0.081 0.43 1.00 93 20.8 0.35 0.151 0.151 450 0.68

HDS-102 87,844 2.017 0.0032 75,345 1.730 85.77 0.822 0.138 0.82 1.00 98 7.2 0.12 0.041 0.041 420 1.09

HDS-103 98,017 2.250 0.0035 41,468 0.952 42.31 0.431 0.081 0.43 1.00 93 5.0 0.08 0.151 0.151 450 0.68

HDS-104 87,844 2.017 0.0032 75,345 1.730 85.77 0.822 0.138 0.82 1.00 98 5.0 0.08 0.041 0.041 450 1.16

P-106 11,483 0.264 0.0004 7,858 0.180 68.18 0.664 0.015 0.68 1.00 97 5.0 0.08 0.062 0.062 450 0.13

P-107 90,871 2.086 0.0033 84,435 1.938 92.91 0.886 0.154 0.89 1.00 99 5.0 0.08 0.041 0.041 450 1.31

TcTotal Area Imp AreaHydrodynamic 

Separator

( )( )( )QAqWQF u=

� =

���(���	� ���
) × 12(	��ℎ��/���
) × (
1 ����

43,560 ������ ���

)

 ��	��!�"���(�����)

#$ =
1000

10 + 5& + 10� − 10 �( + 1.25�&
*
(
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WQV  Printed 6/12/2024 8:35 AM

Water Quality Calculations

Standard 1 - Determine Water Quality Volume

From CT 2024 Stormwater Quality Manual:

WQV = water quality volume (ft
3
)

R = volumetric runoff coefficient

I = post- development impervious area (percent) after application of non-structural LID 

site planning and design strategies and before application of structural stormwater BMPs 

A = post-development total drainage area of site or design point (square feet) 

Impervious Cover 
Volumetric Runoff 

Coefficient

Water Quality Volume 

(WQV) Required

Water Quality Volume 

Provided

ac ft
2

ac ft
2

% R ft
3

ft
3

SWMB P-101 PDA-101 2.250 98,017 0.952 41,468 42.31 0.431 4,577 5,403

SWMB P-102 PDA-102 2.017 87,844 1.730 75,345 85.77 0.822 7,823 6,520

SWMB P-103 PDA-103 0.554 24,111 0.504 21,952 90.97 0.869 2,270 419

SWMB P-104 PDA-105 0.400 17,421 0.367 15,999 91.75 0.876 1,653 419

SWMB P-105 PDA-108 4.227 184,140 4.227 184,140 100.00 0.950 18,951 21,240

SWMB P-106 PDA-109 0.264 11,483 0.180 7,858 68.18 0.664 826 1,578

SWMB P-107 PDA-110 2.086 90,871 1.938 84,435 92.91 0.886 8,722 2,339

Notes: The provided Water Quality Volumes for the Underground Detention Systems were derived from the Stage Volume tables in HydroCAD as the volume below the first orifice elevation for each system.

Total Area Impervious Area
Area ID Drainage Area

( )IR 009.005.0 +=

��� �
1.3" 	 


12
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Connecticut Stormwater Quality Manual 

Appendix D – Water Quality Flow Calculation Method 523 

𝑊𝑊𝑊𝑊𝑊𝑊 = (𝑞𝑞𝑢𝑢)(𝐴𝐴)(𝑄𝑄) 

where: 

WQF = Water Quality Flow (cubic feet per second, cfs) 
qu = unit peak discharge (cfs, per square mile, per inch of runoff, csm/in) 
A = drainage area (square miles) 
Q = runoff depth (in watershed inches) 

𝑄𝑄 =
𝑊𝑊𝑊𝑊𝑊𝑊 (𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓)

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎)
∗

12 𝑖𝑖𝑖𝑖𝑖𝑖ℎ𝑒𝑒𝑒𝑒
𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

∗
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

43,560 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

Figure 3. Unit Peak Discharge for NRCS Type III Rainfall Distribution 

Source: Exhibit 4-III in Chapter 4 of TR-55 (USDA, 1986). 
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Hydrology  7-F-7 

 
 

 
 

Figure 1  Shallow Concentrated Flow Velocities 

April 2014  ODOT Hydraulics Manual 
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Massachusetts Stormwater Handbook 

Volume 3: Documenting Compliance with the Massachusetts Stormwater 
Management Standards 

Chapter 1 Page 22 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Table 2.3.3. 1982 Rawls Rates18 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
18  Rawls, Brakensiek and Saxton, 1982 

Texture Class NRCS Hydrologic Soil Group 
(HSG) 

Infiltration Rate 
Inches/Hour 

Sand A 8.27 
Loamy Sand A 2.41 
Sandy Loam B 1.02 
Loam B 0.52 
Silt Loam C 0.27 
Sandy Clay Loam C 0.17 
Clay Loam D 0.09 
Silty Clay Loam D 0.06 
Sandy Clay D 0.05 
Silty Clay D 0.04 
Clay D 0.02 
 

 

jdewey
Text Box

jdewey
Text Box

jdewey
Text Box



Rational Coefficients Used:

Pavement 0.90

Buidling 0.95

Grass 0.30

Woods 0.25

Total Area Pavement Building Grass Woods C Tc CA

CB-101 4,826 4,368 0 458 0 0.84 5.0 0.09

CB-102 18,936 17,675 0 1,261 0 0.86 5.0 0.37

CB-103 5,040 3,840 0 1,200 0 0.76 5.0 0.09

CB-104 54,251 46,579 0 7,672 0 0.82 5.0 1.02

CB-105 17,421 15,999 0 1,422 0 0.85 5.0 0.34

CB-106 26,604 22,961 0 3,643 0 0.82 5.0 0.50

CB-107 6,608 4,775 0 1,833 0 0.73 5.0 0.11

CB-108 40,715 5,873 0 19,744 15,098 0.37 5.0 0.34

CB-109 18,327 2,949 0 15,378 0 0.40 5.0 0.17

CB-110 5,763 4,910 0 853 0 0.81 5.0 0.11

CB-111 4,642 3,892 0 750 0 0.80 5.0 0.09

CB-112 4,975 3,359 0 1,616 0 0.71 5.0 0.08

CB-113 14,937 14,132 0 805 0 0.87 5.0 0.30

CB-114 4,348 3,452 0 896 0 0.78 5.0 0.08

CB-115 2,916 2,486 0 448 0 0.81 5.0 0.05

CB-116 8,549 5,372 0 3,177 0 0.68 5.0 0.13

TOTAL 11,465 7,858 0 3,625 0

CB-117 10,196 8,406 0 1,790 0 0.79 5.0 0.19

CB-118 7,599 4,902 0 2,697 0 0.69 5.0 0.12

CB-119 22,098 18,294 0 3,804 0 0.80 5.0 0.40

TD-101 7,290 7,290 0 0 0 0.90 5.0 0.15

CB-120 6,757 5,682 0 1,075 0 0.80 5.0 0.12

CB-121 9,536 5,712 0 3,824 0 0.66 5.0 0.14

CB-122 3,068 3,068 0 0 0 0.90 5.0 0.06

CB-123 20,767 19,048 0 1,719 0 0.85 5.0 0.41

CB-124 6,136 5,048 0 1,088 0 0.79 5.0 0.11

CB-125 6,282 4,707 0 1,575 0 0.75 5.0 0.11

CB-126 24,574 22,520 0 2,054 0 0.85 5.0 0.48

TD-102 6,480 6,480 0 0 0 0.90 5.0 0.13

TD-103 6,480 6,480 0 0 0 0.90 5.0 0.13

TD-104 9,264 9,264 0 0 0 0.90 5.0 0.19

TD-105 10,888 10,888 0 0 0 0.90 5.0 0.22

Roof 184,140 92,070 92,070 0 0 0.93 5.0 3.91

Catch Basin Catchment Areas



DATE: 

DATE: 

OUTLET

NO.

Sp (Diameter, 

in.)

Q

(CFS)
V (FPS)

Apron Type 

(letter only)
La (ft.) W1 (ft.) W2 (ft.)

Riprap 

Specification

FES-100 18 6.34 6.20 B 12 5 9 Modified

FES-101 18 9.99 6.50 B 18 5 12 Modified

FES-102 18 5.57 4.82 B 11 5 9 Modified

FES-103 15 0.08 1.50 B 10 4 8 Modified

Note: Riprap apron design calculations based off of standards provided by the Connecticut Department

of Transportation Drainage Manual and the Connecticut Guidelines for Soil Erosion and Sediment Control.

Design: Type A: La=[1.80(Q-5)/Sp 
1.5

] + 10

W1=3Sp

W2=3Sp + 0.7La

Type B: La=[3.0(Q-5)/Sp 
1.5

] + 10

W1=3Sp

W2=3Sp + 0.4La

JPD

Riprap Apron Outlet Protection

6/11/2024

PROJECT NAME:

LOCATION:

PREPARED BY:

LAST REVISED BY: 

Proposed Warehouse

296 Flanders Road - East Lyme, CT
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