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EXECUTIVE SUMMARY 

 

Purpose:  To provide a more focused drainage comparison of the development area 

contributing to the existing subsurface drainage system associated with Section B (Pinehurst 

Lane).  An existing conditions analysis was conducted that supersedes the previous analysis 

that reviewed the conditions circa 2004 as “existing”.  The analysis here within accounts for 

the structures and hardscapes as they exist today along with the processed aggregate base that 

remained after removal of the bituminous parking facilities east of the community center.  

This area has partially grown in with grass and for the purpose of this analysis a runoff 

coefficient (C-Value) of 0.60 was utilized.  The watershed areas were recalculated and 

depicted in Figure-6 and Figure-7   

 

Table 3E – Existing Points of Analysis Summary (cfs) 

Location 2-yr Storm 10-yr Storm 25-yr Storm 100-yr Storm 

POA B 7.56 11.68 13.80 17.08 

 

Table 4P – Proposed Points of Analysis Summary (cfs) 

Location 2-yr Storm 10-yr Storm 25-yr Storm 100-yr Storm 

POA B 8.21 12.67 14.97 18.53 

 

Table 4-1 – Proposed Impact to Point of Analysis B (cfs) 

Location 2-yr Storm 10-yr Storm 25-yr Storm 100-yr Storm 

POA B +0.63 +0.99 +1.17 +1.45 

 

 

CONCLUSION 

   

The above noted increases directed to the existing outfall location west of Pinehurst Lane are 

negligible and do not adversely impact properties down gradient given the overall 

contributing watershed area directed offisite exceeds 125 acres.  The existing subsurface 

stormwater collection system associated with Pinehurst Lane has the capacity to accommodate 

this small increase in discharge to this location.  It is our recommendation however to improve 

and reconstruct the outfall to limit future erosion concerns at this location.  A standard riprap 

swale is now proposed to convey stormwater down the steep slope to a plunge pool which will 

further dissipate energy.   

 

Based on the foregoing drainage analysis, no health or safety impacts will result from the 

proposed redevelopment of the Community Center building and surrounding infrastructure. 
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Channels                                                                                                                                      7.6-9

October 2000 ConnDOT Drainage Manual

Table 7-2.  Manning's roughness coefficients for Roadside and Median Channels. *

n - Value for Given Depth Ranges

Lining

Category

ConnDOT

Designations

Lining Type 0-0.15 m
(0-0.5 ft)

0.15-0.60 m
(0.5-2.0 ft)

>0.60 m
(>2.0 ft)

Rigid Concrete
Grouted Riprap
Stone Masonry
Soil Cement
Asphalt

0.015
0.040
0.042
0.025
0.018

0.013
0.030
0.032
0.022
0.016

0.013
0.028
0.030
0.020
0.016

Unlined Bare Soil
Rock Cut

0.023
0.045

0.020
0.035

0.020
0.025

Type E Woven Paper Net
Jute Net

0.016
0.028

0.015
0.022

0.015
0.019

Type F Fiberglass Roving 0.028 0.021 0.019
Type G Straw with Net

Curled Wood Mat
0.065
0.066

0.033
0.035

0.025
0.028

Erosion Control
Matting**

(Temporary or
Permanent)

Type H Synthetic Mat 0.036 0.025 0.021

Gravel Riprap
Special

25 mm (1 in) D50
50 mm (2 in) D50

0.044
0.066

0.033
0.041

0.030
0.034

Rock Riprap Modified

Intermediate

Standard

125 mm (5 in) D50

150 mm (6 in) D50

200 mm (8 in) D50
300 mm (12 in) D50

380 mm (15 in) D50

0.095
0.104
--
--
--

0.062
0.069
0.072
0.078
--

0.035
0.035
0.037
0.040
0.042

NOTE: Values listed are representative values for the respective depth ranges.  Manning's
roughness coefficients, n, vary with the flow depth.

* Table reproduced from HEC-15
** See Section 7.6.8
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Channels                                                                                                                                    7.6-11

December 2003 ConnDOT Drainage Manual

Table 7-4  Permissible Shear Stresses for Lining Materials*

Permissible Unit Shear Stress

Lining Category ConnDOT
Designations

Lining Type Pa lb/ft2

Type E Woven Paper Net
Jute Net

7.2
21.5

0.15
0.45

Type F
Fiberglass Roving:
   Single
   Double

28.7
40.7

0.60
0.85

Type G Straw with Net
Curled Wood Mat

69.4
74.2

1.45
1.55

Erosion Control
Matting**

Type H Synthetic Mat 95.8 2.00

Vegetative

Turf
Establishment

Class A
Class B
Class C-Use for DOT
projects

177.2
100.6
47.9

3.70
2.10
1.00

Class D
Class E

28.7
16.8

0.60
0.35

Gravel Riprap
Special

25 mm (1 in)
50 mm (2 in)

15.8
31.6

0.33
0.67

Rock Riprap Modified

Intermediate

Standard

125 mm (5 in)
150 mm (6 in)
200 mm (8 in)
300 mm (12 in)
380 mm (15 in)

79.8
95.8

127.7
191.5
239.3

1.68
2.00
2.68
4.00
5.00

Bare Soil Non-cohesive
Cohesive

Figure 7-13
Figure 7-14

* Reproduced from HEC-15
** See Section 7.6.8

7.6.8 Erosion Control Matting

Erosion control matting is evaluated by the Department for use in eight Types (A-H), grouped
into two Classes. Types A through D are included in Class 1 and are designated as Slope
Protection. This classification is based upon steepness of the slope and soil type. The purpose of
Class 1 matting is to protect the seedbed from loss of soil, and promote the establishment of a
warm-season, perennial vegetative cover.
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APPENDIX B1 

 

PROJECT CALCULATIONS / ASSUMPTIONS 



Hydraulic Analysis Report 

Project Data 

   Project Title:     

   Designer:     

   Project Date:  Thursday, September 30, 2021   

   Project Units:  U.S. Customary Units   

   Notes:       

 

Channel Analysis: Channel Analysis  

Notes:   

Input Parameters  

Channel Type:  Trapezoidal 

Side Slope 1 (Z1): 2.0000 ft/ft  

Side Slope 2 (Z2): 2.0000 ft/ft  

Channel Width: 5.0000 ft  

Longitudinal Slope: 0.2500 ft/ft  

Manning's n:  0.0420  

Flow: 13.0000 cfs  

Result Parameters  

Depth: 0.3102 ft  

Area of Flow: 1.7438 ft^2  

Wetted Perimeter: 6.3875 ft  

Hydraulic Radius: 0.2730 ft  

Average Velocity: 7.4552 ft/s  

Top Width: 6.2410 ft  

Froude Number:  2.4855  

Critical Depth: 0.5502 ft  

Critical Velocity: 3.8732 ft/s  

Critical Slope: 0.0348 ft/ft  

Critical Top Width: 7.20 ft  

Calculated Max Shear Stress: 4.8399 lb/ft^2  

Calculated Avg Shear Stress: 4.2587 lb/ft^2  
 

rbarneschi
Text Box
Banner Section B Outfall

rbarneschi
Text Box
REB

rbarneschi
Text Box
Assume channel from 18" RCP outfall Inv. 309.7 to toe of slope Elev. 294+/-
L = 64'+/-   S = 25%   Use Standard Riprap D50 = 15"

rbarneschi
Text Box
Less than 5 lb/sf (Table 7-4 Standard Riprap
Therefore; OK

rbarneschi
Text Box
Table 7-2 Standard Riprap

rbarneschi
Text Box
10-yr Design Storm
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APPENDIX C1 

 

HYDROGRAPH MODEL RESULTS 



1

2

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Project: Supplemental Pinehurst October 2021.gpw Monday, 10 / 4 / 2021

Hyd. Origin Description

Legend

1 Rational Existing Section B Outfall

2 Rational Proposed Section B Outfall



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 Rational ------ ------- 7.565 ------- 10.07 11.68 13.80 15.46 17.08 Existing Section B Outfall

2 Rational ------ ------- 8.208 ------- 10.93 12.67 14.97 16.77 18.53 Proposed Section B Outfall

Proj. file: Supplemental Pinehurst October 2021.gpw Monday, 10 / 4 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 7.565 1 23 10,440 ------ ------ ------ Existing Section B Outfall

2 Rational 8.208 1 23 11,327 ------ ------ ------ Proposed Section B Outfall

Supplemental Pinehurst October 2021.gpw Return Period: 2 Year Monday, 10 / 4 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 1

Existing Section B Outfall

Hydrograph type =  Rational Peak discharge =  7.565 cfs
Storm frequency =  2 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  10,440 cuft
Drainage area =  6.700 ac Runoff coeff. =  0.52*
Intensity =  2.171 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(3.150 x 0.90) + (4.080 x 0.30)] / 6.700

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

Q (cfs)

Time (min)

Existing Section B Outfall

Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 2

Proposed Section B Outfall

Hydrograph type =  Rational Peak discharge =  8.208 cfs
Storm frequency =  2 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  11,327 cuft
Drainage area =  6.750 ac Runoff coeff. =  0.56*
Intensity =  2.171 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(2.950 x 0.90) + (3.840 x 0.30)] / 6.750

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

Proposed Section B Outfall

Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 11.68 1 23 16,114 ------ ------ ------ Existing Section B Outfall

2 Rational 12.67 1 23 17,483 ------ ------ ------ Proposed Section B Outfall

Supplemental Pinehurst October 2021.gpw Return Period: 10 Year Monday, 10 / 4 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 1

Existing Section B Outfall

Hydrograph type =  Rational Peak discharge =  11.68 cfs
Storm frequency =  10 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  16,114 cuft
Drainage area =  6.700 ac Runoff coeff. =  0.52*
Intensity =  3.352 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(3.150 x 0.90) + (4.080 x 0.30)] / 6.700

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

Existing Section B Outfall

Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 2

Proposed Section B Outfall

Hydrograph type =  Rational Peak discharge =  12.67 cfs
Storm frequency =  10 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  17,483 cuft
Drainage area =  6.750 ac Runoff coeff. =  0.56*
Intensity =  3.352 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(2.950 x 0.90) + (3.840 x 0.30)] / 6.750
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0.00 0.00
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4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00
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14.00 14.00

Q (cfs)

Time (min)

Proposed Section B Outfall

Hyd. No. 2 -- 10 Year

Hyd No. 2



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 13.80 1 23 19,038 ------ ------ ------ Existing Section B Outfall

2 Rational 14.97 1 23 20,655 ------ ------ ------ Proposed Section B Outfall

Supplemental Pinehurst October 2021.gpw Return Period: 25 Year Monday, 10 / 4 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 1

Existing Section B Outfall

Hydrograph type =  Rational Peak discharge =  13.80 cfs
Storm frequency =  25 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  19,038 cuft
Drainage area =  6.700 ac Runoff coeff. =  0.52*
Intensity =  3.960 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(3.150 x 0.90) + (4.080 x 0.30)] / 6.700
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Hyd. No. 1 -- 25 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 2

Proposed Section B Outfall

Hydrograph type =  Rational Peak discharge =  14.97 cfs
Storm frequency =  25 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  20,655 cuft
Drainage area =  6.750 ac Runoff coeff. =  0.56*
Intensity =  3.960 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(2.950 x 0.90) + (3.840 x 0.30)] / 6.750
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Hyd No. 2



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 17.08 1 23 23,570 ------ ------ ------ Existing Section B Outfall

2 Rational 18.53 1 23 25,573 ------ ------ ------ Proposed Section B Outfall

Supplemental Pinehurst October 2021.gpw Return Period: 100 Year Monday, 10 / 4 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 1

Existing Section B Outfall

Hydrograph type =  Rational Peak discharge =  17.08 cfs
Storm frequency =  100 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  23,570 cuft
Drainage area =  6.700 ac Runoff coeff. =  0.52*
Intensity =  4.902 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(3.150 x 0.90) + (4.080 x 0.30)] / 6.700
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Hyd. No. 2

Proposed Section B Outfall

Hydrograph type =  Rational Peak discharge =  18.53 cfs
Storm frequency =  100 yrs Time to peak =  23 min
Time interval =  1 min Hyd. volume =  25,573 cuft
Drainage area =  6.750 ac Runoff coeff. =  0.56*
Intensity =  4.902 in/hr Tc by User =  23.00 min
IDF Curve =  Middlesex.idf Asc/Rec limb fact =  1/1

* Composite (Area/C) = [(2.950 x 0.90) + (3.840 x 0.30)] / 6.750
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Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Monday, 10 / 4 / 2021

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 22.4465 3.7000 0.7111 --------

3 0.0000 0.0000 0.0000 --------

5 75.4607 12.3000 0.9153 --------

10 41.9134 5.0000 0.7581 --------

25 38.1345 3.2000 0.6935 --------

50 39.3485 2.6000 0.6731 --------

100 38.4123 1.8000 0.6412 --------

File name: Middlesex.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 4.82 3.49 2.80 2.36 2.06 1.84 1.67 1.53 1.42 1.32 1.24 1.17

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 5.55 4.40 3.66 3.14 2.75 2.45 2.21 2.02 1.86 1.72 1.60 1.50

10 7.32 5.38 4.33 3.65 3.18 2.83 2.56 2.34 2.16 2.01 1.88 1.77

25 8.86 6.37 5.10 4.31 3.76 3.36 3.05 2.80 2.59 2.42 2.28 2.15

50 10.05 7.15 5.71 4.82 4.22 3.77 3.42 3.15 2.92 2.73 2.57 2.43

100 11.24 7.89 6.29 5.32 4.66 4.18 3.81 3.51 3.26 3.06 2.88 2.73

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: Middlesex.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 3.42 0.00 4.40 5.21 6.32 7.14 8.03

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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HYDRAFLOW MODEL RESULTS 

 














