Hydraulic Analysis

Summary of Interior Drainage Discharge and Rational Formula Data
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Hvdraulic Analysis - Input Computations

&i@ MILONE & MACBROOM:
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Figure 9-2 - Values of Runoff Coefficient (C)
for Rational Formula

Land use C Land use ¢
Business: Lawns:
Downtown areas 0.70-0.95 Sandy soil, flat, 2% 0.05-0.10
Neighborhood areas 0.50-0.70 Sandy soil, average, 2-7% 0.10-0.15
Sandy soil, steep, 7% 0.15-0.20
Residential: Heavy soil, flat, 2% 0.13-0.17
Single-family areas 0.30-0.50 Heavy soil, average, 2-7% 0.18-0.22
Multi units, detached 0.40-0.60 Heavy soil, steep, 7 ¢ 0.25-0.35
Multi units, attached 0.60-0.75 B
Suburban . 0.25-0.40 Agricultural land:
- "Bare packed soil
Industrial: Smooth 0.30-0.60
Light areas 0.50-0.80 Rough 0.20-0.50
Heavy areas 0.60-0.90 Cultivated rows
' Heavy soil no crop 0.30-0.60
Parks, cemeteries 0.10-0.25 Heavy soil with crop 0.20-0.50
Sandy soil no crop 0.20-0.40
Playgrounds 0.20-0.35 Sandy sail with crop 0.10-0.25
Pasture
Railroad yard areas 0.20-0.40 Heavy soil 0.15-0.45
Sandy soil 0.05-0.25
Unimproved areas 0.10-0.30 Woodlands 0.05-0.25
Streets:
Asphaltic 0.70-0.95
Concrete 0.80-0.95
Brick 0.70-0.85
Drives and walks 0.75-0.85
Roofs 0.75-0.95
Note:  The designer must use Jjudgement to select the appropriate C value within the
range. Generally, larger areas with permeable soils, flat slopes and dense
vegetation should have Jowest (C) values. Smaller areas with dense soils,
?o?era;e to steep slopes, and Sparce vegetation should be assigned highest
C) values.

Source: Virginia Erosion and Sediment Control Handbook, 1980. Virginia Soil
and Water Conservation Commission.
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Time of Concentration (T.) or Travel Time (T;) Worksheet

Project: Levee Certification Project ( #1197-08) By: FAB Date: 11/19/10
Location: Derby / Ansonia - Connecticut Checked: Date:

Circle one: Present Developed Watershed: Drainage Area #1

Circle one: I, T, Subwatershed:

Sheet flow (applicable to T, only)

SegmentID | A-B

1. Surface description (Table 3-1) GRSS

2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.300

3. Flow Length, L (< 300ft) ft.| 100

4. Two-year 24-hr rainfall, P, in.| 3.30

5. Land slope, s ft./ft.| 0.080
5 0.007 (nL)°* |
- T = 55 oAy N

P2 (s%) hr.| 0.161 0.161

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID B-C C-D
7. Surface description GRSS BIT
8. Manning's roughness coeff., n 0.080 0.015
9. Paved or unpaved UNPVD PVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 pav ft.] 0.40 0.20
11. Flow Length, L ft.| 325 30
12. Watercourse slope, s ft./ft.| 0.068 0.040
. 149 27 ¥
13. Average velocity, V=""2(dP)(s7?) fps.| 2.63 6.79
o L L
14T = 3500+ hr.| 0.034 || 0.001 |" 1 i 0.036
Channel flow
Segment ID D-E E-F F-G
15. Channel Bottom width, b ft.|12" sTM| |24" STM| |36" STM
16. Horizontal side slope component, z (z horiz:1 vert) - —-— -
17. Depth of flow, d ft.| FULL FULL FULL
18. Cross sectional flow area, A ft.2| 0.79 3.14 7.07 0.00 0.00
19. Wetted perimeter, P,, ft.| 3.14 6.28 9.42 0.00 0.00
. . A
20. Hydraulic Radius, R = #t| 0.25 | | 0.50 | [ 075 | | 0.00 | | 0.00
21. Channel slope, s v ft./ft.| 0.018 0.047 0.050
22. Manning's roughness coeff., n 0.012 0.012 0.012
1 49 % . Y
et V=—_S(EENES) fos| 667 | | 16.94| | 22.93] | 0.00 | | 0.00
24. Flow Iength' L ft.| 770 725 185
L L
20, M A= te hr.| 0.032 |*| 0.012 |*] 0.002 |*| 0.000 |*] 0.000 || 0.048
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25) hr 0.243

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project:  Levee Certification Project ( #1197-08) By: FAB Date: 11/19/10
Location: Derby / Ansonia - Connecticut Checked: Date:
Circle one: Present Developed Watershed: Drainage Area #2
Circle one: I, T, Subwatershed:
Sheet flow (applicabie to T. only)
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) | 0.300
3. Flow Length, L (< 300ft) ft.| 100
4. Two-year 24-hr rainfall, P, in.[ 3.30
5. Land slope, s ft./ft.| 0.105
6 0.007 (nL)°*
LT, = =
! Pl (s%%) hr.| 0.144 0.144
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C C-D
7. Surface description GRSS BIT
8. Manning's roughness coeff., n 0.080 0.015
9. Paved or unpaved UNPVD PVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 pav ft.| 0.40 0.20
11. Flow Length, L ft.| 165 190
12. Watercourse slope, s ft./ft.] 0.100 0.050
. 1.49
13. Average velocity, V= (d}/ (s }/) fps.| 3.20 7 60
L
14- 7= 3500+v hr.| 0.014 |*| 0.007 ¥ = 0.021
Channel flow
Segment ID D-E E-F F-G
15. Channel Bottom width, b ft.|12" sTM| |15"STM| |42" STM
16. Horizontal side slope component, z (z horiz:1 vert) — - -—
17. Depth of flow, d ft.| FULL FULL FULL
18. Cross sectional flow area, A ft.2[ 0.79 1.23 9.62 0.00 0.00
19. Wetted perimeter, P,, ft.| 3.14 3.93 11.00 0.00 0.00
) . A
20. Hydraulic Radius, R = —=— #t| 025 | [ 0.31 ]| 087 [ [ 000 | [ 0.00
21. Channel slope, s " ft./ft.| 0.167 | [0.058 | | 0.010
22. Manning's roughness coeff., n 0.012 0.012 0.012
l 49
23. ¥ =2 (RP)M) tps.| 2022 | [ 1378 | | 11.36| | 0.00 | | 0.00
24. Fiow Iength L ft.| 850 120 890
L
2. T, = 3600* 1 hr.| 0.012 0.002 0.022 0.000 || 0.000 || 0.036 |
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25) 0.20.
hr. _ | "

Milone & MacBroom Inc.



Time of Concentration (T.) or Travel Time (T,) Worksheet

Project:  Levee Certification Project ( #1197-08) By: FAB Date: 11/19/10
Location: Derby / Ansonia - Connecticut Checked: Date:

Circle one: Present Developed Watershed: Drainage Area #3

Circle one: I, T, Subwatershed:

Sheet flow (applicable to T, only)

Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.| 100
4. Two-year 24-hr rainfall, P, in.] 3.30
5. Land slope, s ft./ft.| 0.085
0.007 (nL)°* _
6. T, =—F =i =
Pl (s%) hr.| 0.157 0.157

Shallow concentrated flow (assume hyd. radius = depth of flow)

Segment ID B-C C-D

7. Surface description GRSS BIT

8. Manning's roughness coeff., n 0.080 0.015

9. Paved or unpaved UNPVD PVD

10. Depth of flow, d (default: d=.4 unpaved, d=.2 paw ft.| 0.40 0.20

11. Flow Length, L ft.| 405 115

12. Watercourse slope, s ft./ft.| 0.069 0.020

: 1 49 2 ¥
13. Average velocity, == (d”?)(s"?) fos.| 2.66 4.80
L o

41 = 3500+ hr.| 0.042 |*| 0.007 |* ¥ i *| 0.049

Channel flow

Segment ID D-E E-F
15. Channel Bottom width, b ft.[24" STM| [42"STM
16. Horizontal side slope component, z (z horiz:1 vert) o -
17. Depth of flow, d ft.| FULL FULL
18. Cross sectional flow area, A ft.2| 3.14 9.62 0.00 0.00
19. Wetted perimeter, P, ft.| 6.28 11.00 0.00 0.00
. . A
20. Hydraulic Radius, R = - #| 050 087 0.00 0.00
21. Channel slope, s * ft/ft.[ 0.025| [ 0.010
22. Manning's roughness coeff., n 0.012 0.012
1 49 % . v
23 ¥ ==—=(R?)s™) fos.| 12.37 | | 11.36 0.00 | | 0.00
24. Flow Iength L ft.| 4210 335
L =
29, W=t e T hr.| 0.095 || 0.008 | *| 0.000 |*] 0.000 || 0.103
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25) hr 0.309

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T,) Worksheet

Project: Levee Certification Project ( #1197-08) By: FAB Date: 11/19/10
Location: Derby / Ansonia - Connecticut Checked: Date:
Circle one: Present Developed Watershed: Drainage Area #4
Circle one: T, T Subwatershed:
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface description (Table 3-1) wWOOD
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3. Flow Length, L (< 300ft) ft.[ 100
4. Two-year 24-hr rainfall, P, in.| 3.30
5. Land slope, s ft./ft.| 0.008
6 _0.007 (nL)°*
S P (s%Y) hr.| 0.508 0.508
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C C-D D-E
7. Surface description GRSS GRAV | |WOOD
8. Manning's roughness coeff., n 0.080 0.025 0.100
9. Paved or unpaved UNPVD| |UNPVD| |UNPVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paw ft.| 0.40 0.40 0.40
11. Flow Length, L ft.| 400 150 80
12. Watercourse slope, s ft./ft.| 0.010 0.003 0.069
, _1.49
13. Average velocity, (d}/ )(s}/) fos.| 0.99 186 212
L
4 1= 3500+ hr.| 0.113 || 0.022 |*] 0.010" i =l 0.146
Channel flow
Segment ID E-F F-G
15. Channel Bottom width, b ft.[ 10.0 48" STM
16. Horizontal side slope component, z (z horiz:1 vert) 3.0 -
17. Depth of flow, d ft.| 1.0 FULL
18. Cross sectional flow area, A (assume trapez.) ft.2 13.00 12.57 0.00 0.00
19. Wetted perimeter, P, ft.| 16.32 12.57 0.00 0.00
20. Hydraulic Radius, R — PA | oso || 100 000 | | 000
21. Channel slope, s N ft./ft.[0.0020| | 0.003
22. Manning's roughness coeff., n 0.035 0.012
1 49
2. V=== (R )" fos.| 164 | | 7.11 0.00 | | 0.00
24. Flow Iength L ft.| 800 2610
L
25. T, = 3600 * 1/ hr.| 0.136 0.102 1 0.000 || 0.000 || 0.23#
26. Watershed or subarea T, or T, (add T, in steps 6, 14 & 25) hr. 0.89.

Milone & MacBroom Inc.




Time of Concentration (T.) or Travel Time (T;) Worksheet

Project: Levee Certification Project ( #1197-08) By: FAB Date: 11/19/10
Location: Derby / Ansonia - Connecticut Checked: Date:
Circle one: Present Developed Watershed: Drainage Area #5
Circle one: T, T, Subwatershed:
Sheet flow (applicable to T only)
Segment ID A-B
1. Surface description (Table 3-1) BRUSH
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) | 0.350
3. Flow Length, L (< 300ft) ft.| 90
4. Two-year 24-hr rainfall, P, in.[ 3.30
5. Land slope, s ft./ft.] 0.111
0.007 (nL)°*
B. T, =i
P22 (s%%) hr.| 0.147 0.147
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C C-D
7. Surface description BRUSH| | GRSS
8. Manning's roughness coeff., n 0.090 0.080
9. Paved or unpaved UNPVD| |UNPVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paw: ft.| 0.40 0.40
11. Flow Length, L ft.| 365 140
12. Watercourse slope, s ft./ft.| 0.004 0.008
. 1.49
13. Average velocity, p= (dy)( }/) fos.| 058 0.94
L
- T = 36007 hr.| 0.176 || 0.042 i i =l 0.218
Channel flow
Segment ID D-E
15. Channel Bottom width, b ft.|24" STM
16. Horizontal side slope component, z (z horiz:1 vert) -
17. Depth of flow, d ft.] FULL
18. Cross sectional flow area, A (assume trapez.) ft.2| 3.14 0.00 0.00
19. Wetted perimeter, P,, ft.| 6.28 0.00 0.00
20. Hydraulic Radius, R — [f ol 5ep 000 | | oo
21. Channel slope, s " ft./ft.| 0.008
22. Manning's roughness coeff., n 0.012
1 49
2 R GRCH ips.| 7.01 0.00 | | 0.00
24. Flow Iength L ft.| 355
L
B T=3c00+7 hr.| 0.014 *| 0.000 |*{ 0.000 || 0.014
26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) hr 0.378

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T;) Worksheet

Project:  Levee Certification Project ( #1197-08) By: FAB Date: 11/19/10
Location: Derby / Ansonia - Connecticut Checked: Date:
Circle one: Present Developed Watershed: Drainage Area #7
Circle one: T, T Subwatershed:
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface description (Table 3-1) WOOD
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) | 0.400
3. Flow Length, L (< 300ft) ft.| 100
4. Two-year 24-hr rainfall, P, in.| 3.30
5. Land slope, s ft./ft.| 0.067
5 0.007 (nL)°*®
LT, =T =
' Pl (s%) hr.[ 0.218 0.218
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C C-D D-E
7. Surface description wWOOD| [wOOD BIT
8. Manning's roughness coeff., n 0.100 0.100 0.015
9. Paved or unpaved UNPVD| |UNPVD PVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 pav: ft.| 0.40 0.40 0.20
11. Flow Length, L ft.| 105 345 170
12. Watercourse siope, s ft./ft.| 0.067 0.260 0.010
: 1.49
13. Average velocity, 1 == (a% )(s/%) fos.| 2.00 | | 412 | | 3.40
L
141 = 35007 hr.| 0.014 || 0.023 || 0.014 |* o = 0.051
Channel flow .
SegmentID | E-F F-G G-H | | H-l I-J
15. Channel Bottom width, b ft.[ 12 sTMm| [15"sTM| |18"STM| [36" STM| |48" STM
16. Horizontal side slope component, z (z horiz:1 vert) — - --- - ---
17. Depth of fiow, d ft.| FULL FULL FULL FULL FULL
18. Cross sectional flow area, A (assume trapez.) ft.2| 0.79 1.23 1.77 7.07 12.57
19. Wetted perimeter, P, ft.| 3.14 3.93 4.71 9.42 12.57
. . A
20. Hydraulic Radius, R = — #t| 025 | | 031 ] ] 038|075 | 1.00
21. Channel slope, s " ft./ft.[ 0.090 | [0.050| [ 0.015] [0.100] [ 0.018
22. Manning's roughness coeff., n 0.012 0.012 0.012 0.012 0.012
1 49
23. (R fps.| 14.85 | | 12.80| | 7.91 | | 32.42] | 1666
24. Flow Iength, L ft.| 380 435 735 965 1280
L
22 = hr.| 0.007 |*| 0.009 || 0.026 |*| 0.008 [*| 0.021 |7| 0.05 |
26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25) hr. 0.31¢ |

Milone & MacBroom Inc.




Time of Concentration (T,) or Travel Time (T,) Worksheet

Project: Levee Certification Project ( #1197-08) By: FAB Date: 11119/10
Location: Derby / Ansonia - Connecticut Checked: Date:
Circle one: Present Developed Watershed: Drainage Area #8
Circle one: T, T, Subwatershed:
Sheet flow (applicable to T, only)
Segment ID A-B
1. Surface description (Table 3-1) GRSS
2. Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.300
3. Flow Length, L (< 300ft) ft.| 100
4. Two-year 24-hr rainfall, P, in.| 3.30
5. Land slope, s ft./ft.| 0.080
5 0.007 (nL)°*®
T =5, oa =
PP (s%%) hr.| 0.161 0.161
Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID B-C C-D D-E
7. Surface description GRSS GRSS BIT
8. Manning's roughness coeff., n 0.080 0.080 0.015
9. Paved or unpaved UNPVD| |UNPVD PVD
10. Depth of flow, d (default: d=.4 unpaved, d=.2 paw ft.| 0.40 0.40 0.20
11. Flow Length, L ft.| 235 270 295
12. Watercourse slope, s ft./ft.| 0.070 0.010 0.010
: 1.49
13. Average velocty, 1 === (a7)(s*) fps.| 268 | | 101 | | 340
L
141 = 3500+ v hr.| 0.024 || 0.074 || 0.024 i =] 0.123
Channel flow
Segment ID E-F F-G G-H H-l
15. Channel Bottom width, b ft.|15" STM| |24"STM| |65"X40"| |54" STM
16. Horizontal side slope component, z (z horiz:1 vert) - o --- —
17. Depth of flow, d ft.| FULL FULL FULL FULL
18. Cross sectional flow area, A (assume trapez.) ft.2| 1.23 3.14 14.18 15.90
19. Wetted perimeter, P, ft.| 3.93 6.28 13.94 14.14
20. Hyaraufic Radius, R = : #.| 031 | | 050 | | 1.02 | | 1.12
21. Channel slope, s v ft./ft.| 0.010 0.100 0.010 0.010
22. Manning's roughness coeff., n 0.012 0.012 0.012 0.012
l 49
2. ¥ =R fos.| 572 | | 2474 | 12.56 | | 13.43
24, Flow Iength L ft.| 870 820 1185 310
L
2. T = 5z50%F hr.| 0.042 |*] 0.009 |*| 0.026 |*| 0.006 |* =1 0.084
26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25) hr 0.368

Milone & MacBroom Inc.
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Hvdraulic Analysis

Outfall 1 (Drainage Area 1)
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Hvdraulic Analysis

QOutfall 2 (Drainage Areas 2+3+445)

“LQ MILONE & MACBROOM:*






outfall 2 - 2.txt
Manning Pipe Calculator

Given Input Data:

Shape .....eenn awemaness ivaas i Rectangular
solving for .......ciiiiiiivinnns Flowrate
Hedght ...ttt iiiiee s 72.0000 1in
WIdth s coawiims ssivwmin e aewis aai iae 96.0000 -in
Depth ... iiiini i ieanannns 71.9999 1n
STOPE vttt i i e 0.0031 ft/ft
ManNNing's N .....voireiinnncnennn 0.0130
Computed Results:
Flowrate ........cvvenrevennnnenn
) =T 48.0000 ft
Wetted Area ..........veveennnnnn 47.9999 ft2
wetted Perimeter ................ 239.9998 1in
Perimeter ......iiirriierenanann, 336.0000 in
VETOCTTY viiiiienienenrennnnnenns 11.4085 fps
Hydraulic Radius ............c.... 28.8000 1n
Percent Full ...........cicuununn 99.9999 %
Full flow Flowrate .............. 437.5755 cfs
Full flow velocity .............. 9.1162 fps

° MD\\CMM .%\ovd C»‘)amlr D{— P x G %4“\/\'1‘\‘ ow'\'\b"' {lnwi\mg .ﬁdﬂl .
¥ sug c,{:_s

e .‘OO-YW s—\,,m \I\u\o& - L'l'"lSS 9&5 (_Ow)f&aﬂl 02-\

Page 1



Drainage Area 2.txt
Manning Pipe Calculator

Given Input Data:

Shape .....ciiiiiir it eraennaanas Circular
solving for .......... ... . ht. Depth of Flow
Diameter ... iiiinrriinr e 42.0000 Hn
Flowrate .......vcevivemnnernnnns 84.2000 cfs
STOPe vt ittt 0.0100 ft/ft
Manning's N ...t e 0.0130
computed Results:
(5 7=Y o X ol o N m.sgos i
ATCA  .iwinis aisiln wid 87875 w @ Soarsiais #rasre i oia 9.0
wetted Ar€a .....eevireeneennnnn 7.1911 ft2
wetted Perimeter ................ 83.2372 1in
Perimeter . .....coceiercnnncanass 131.9469 in
VeloCTEY vt vneiieneeccineanns 11.7089 fps
Hydraulic Radius ................ 12.4406 1in
Percent Full ........iiiiinnne.nn 69.9782 %
Full flow Flowrate .............. 100.6098 cfs
Full flow velocity ...........u.. 10.4572 fps

° mfodvxo.can_, Avm Q_ - 500—7r ssfovm V\AV\DS« = 8L\'l c,%s

° Du‘);'\,\ o;( _;'(\ow w(&\,\;v\ Lfa‘ RCP @, 100—\1(‘ ero(m k\w\)-'

23,5 iw
> o Thb L(Z:\ Rf  comn (',o»\Ju\ Hhe .\00-1( AMM vumo_H_

Page 1



Drainage Area 3.txt
Manning Pipe Calculator

Given Input Data:

Shape .. ... sseis svene deslea 6% Circular
Solving for .......c.vvviiiiinnnnn Depth of Flow
Diameter .......civvvninnnnannnns 42.0000 in
Flowrate .......cccveiivnrnnnnnes 106.5000 cfs
Slope .. aives s sesiis i esEe o i 0.0100 ft/ft
MANNING'S N .. iiiiiiniiiennns 0.0130

Computed Results:
DEDER < e v o e e et e
APOR . . e i e wns waiie w65 e 5 #4505 9.6211 ft2

wetted Area ........ i ninnnnnans 9.0205 ft2
wetted Perimeter ................ 103.1199 1in
Perimeter ....eveereceonnnnnnnnns 131.9469 1in
VETOCTEY cvvevnveemeneieennnnnnns 11.8065 fps
Hydraulic Radius ................ 12.5965 1in
Percent FUll .......ciivvinnnnnnn 88.6780 %
Full flow Flowrate ...........uv. 100.6098 cfs
Full flow velocity .............. 10.4572 fps

. 3(0\&%(\% A(L(A. 3)

iD-~/¢ Qlon-n ru\nﬂ{+ = J«QQS L.(;.S

o '.Do’ﬂ)'\\, o% .PO\U W\lL\AV\_ ll'a“ R_CP @ w‘\/f 6‘\'0"’1/\ B
39,34 in

» - The rcf4, Com CAJYY’ the Jo- Ycow' 6lbfnﬂ V\‘noff_

Page 1



Drainage Area 4.txt
Manning Pipe Calculator

Given Input Data:

shape .. .waaiess siaEaes s pEsss Circular
solving for .......... .. cvivinnn Flowrate
Diameter ... iierirriiieeaa 48.0000 1in
[0 =Y o} f o 48.0000 1in
STOPE ..ttt a e 0.0050 ft/ft
MaANNing’ s N ...vceninnnnncernnnns 0.0130
Computed Results:
Flowrate ......-ccieermnrenennnnns 101.5711 cfs
N = U 12.5664 ft2
wetted Area .......cvviienenenanns 12.5664 ft2
wetted Perimeter ................ 150.7964 in
Perimeter .....cveiieciurenrrnonaran 150.7964 1in
VeloCTitY vttt ittt 8.0828 fps
Hydraulic Radius ................ 12.0000 1in
Percent Full .........ccvviion. 100.0000 %
Full flow Flowrate .............. 101.5711 cfs
Full flow velocity ..........u.t. 8.0828 fps

e :DfovaaQSg, ,Lfiau» Lf .

- Ca‘pac«Lr o(_ Ltg\\ Rcp = 02 (_fs

- io~y.~ \alow - I55 c,fs

== JOO-)/r .,(Jouu = -233 ('fb

> /in.w Lo Suscef‘)'{“b \Lw "ltmrornry élco+ ‘HOOOLVS

Page 1



Drainage Area 5.txt

Manning Pipe Calculator

Given Input Data:

shape .. ... v s i savine 5% swa Circular
Solving for ......ooviviiinnnnnns Flowrate
DiaMeLer e wevavivice st wuitcia e s s 24.0000 qin
Depth i wawin sdwiemse isieds §isim 23.9000 in
STOPE .ttt e e 0.0080 ft/ft
Manning' s N ..uvrvivvnnnnnnnnnsns 0.0130

Computed Results:

Flowrate .......c..civevrnrrnnnnns
Y o - 3.1416 +t

wetted Area ..........cenonvunnrnn 3.1402 ft2
wetted Perimeter .............c... 72.2977 1in
[ ol 111 of = 75.3982 1in
VeloCity .uvvvreiiii it i 6.6215 fps
Hydraulic Radius ................ 6.2545 1n

Percent Full ..........ciiviinuunn. 99,5833 %

Full flow Flowrate .............. 20.2341 cfs
Full flow velocity .............. 6.4407 fps

° EVO\A:V\A%L, A“—"vb

Jo. Y{,Ou/' 51lorm Vuno.{,.f— = ‘7% C{’S
iOO—Yu:\( Slo(m ang(_(/ = .{.AQ C.('S

> - Carwl\/ qf 24" gep > 21 c.tb uclL. Fhe 57’5'l’wn

Page 1
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Qutfall 3 (Drainage Area 6)
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Worksheet 2: Runoff curve number and runoff

Project: Access Drive for Commerce Park By: FAB Date: 12/10/10
Location: DOT Parcel - Derby, CT (1560-33-7) Checked: Date:

Circle one: Present  Developed Watershed: WS 10 - Existing Conditions

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value * Area Product
and . of
Hydrologic (cover type, treatment, and CN x Area

Group hydrolog_lc cond.ltlon; o 3 :r‘
percent impervious; ‘; o o Sq. Ft.
unconnected/connected impervious % -8 3 %
(appendix A) area ratio) [ i i
A soil Woods - good condition 30 2.32 69.65
A soil Lawn/open space - good condition 39 10.38 404.87
A soil Dirt Trail 72 0.93 66.73
A soil Gravel 76 0.65 49.68
N/A Existing building 98 0.35 34.05
N/A Existing paved / impervious 98 3.35 327.91
N/A Surface Water 98 0.54 52.79
! Use only one CN value source per line. Totals = 18.52 1005.67
0.02893 sq mi)
1005.67
CN (weighted) = ~2aiproduct ok Use CN = 54

total area 18.52

Milone & MacBroom Inc.




Worksheet 2: Runoff curve number and runoff

Project: Access Drive for Commerce Park By: FAB Date: 12/10/10
Location: DOT Parcel - Derby, CT (1560-33-7) Checked: Date:

Circle one: Present  Developed Watershed: WS 20 - Existing Conditions

1.) Runoff curve number (CN)

Soil Name Cover Description CN Value " Area Product
and of
Hydrologic (cover type, treatment, and CN x Area

Group hydrolog_lc cond_ltlon; o :3 z
percent impervious; g @ o Sq. Ft.
unconnected/connected impervious 1'-; B & %
(appendix A) area ratio) = i i
A soil Woods - good condition 30 3.85 115.39
A soll Lawn/open space - good condition 39 7.01 273.20
A soil Dirt Trail 72 0.79 56.99
A soil Gravel 76 0.50 38.34
A soil Bare Soil 77 2.16 166.06
N/A Existing paved / impervious g8 0.51 49.68
N/A Surface Water 98 0.12 12.23
' Use only one CN value source per line. Totals = 14.94 711.89
( 0.02334 sq mi)
CN (weighted) = ~otal product plle Use CN = 48

total area

14.94

Milone & MacBroom Inc.




Worksheet 3: Time of Concentration ( T.) or Travel Time ( T,)

Project:  Access Drive for Commerce Park By:

Location: DOT Parcel - Derby, CT (1560-33-7) Checked:
Circle one: Present Developed Watershed:
Circle one: Tc Ty Subwatershed:

Sheet flow (applicable to T, only)

FAB

WS 10 - Existing Conditions

Date: 12/10/10

Date:

Segment ID

1. Surface description (Table 3-1)
2. Manning's roughness coeff. for sheet flow, n (Table 3-1)
3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.
6 _ 0.007(nL)°**

) ! P204S(s0.4) hr.

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
13. Average velocity, =142 @”)(s7) i
. n pS.
T _——
4.7 3600 *V hr.

Channel flow

Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ft.
19. Wetted perimeter, P,, ft.
20. Hydraulic Radius, R = A
P ft.

21. Channel siope, s N ft./ft.
22. Manning's roughness coeff., n

1.49
23 y = T(R%)(s}é ) fos.
24. Flow length, L ft.
25 T =—L

3600*V hr.

26. Watershed or subarea T, or T,(add T, in steps 6, 14 & 25)

A-B
GRSS
0.300
80.0
3.30
0.070
0.142 | | 0.142
B-C C-D D-E
GRSS DIRT FRST
0.080 | [ 0.030 | [ 0.100
UNPVD| [UNPVD| [UNPVD
0.40 0.40 0.40
125.0 | | 340.0 | [ 255.0
0.054 | [ 0.018 | | 0.005
2.34 3.58 0.57 0.00
0.015 || 0.026 || 0.124 |*| 0.000 |7| 0.165
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
+ + =
0.000 |"| 0.000 || 0.000
o 0.307

Milone & MacBroom Inc.




Worksheet 3: Time of Concentration ( T.) or Travel Time ( T;)

Project:  Access Drive for Commerce Park By:

Location: DOT Parcel - Derby, CT (15660-33-7) Checked:
Circle one: Present Developed Watershed:
Circle one: Ic T Subwatershed:

Sheet flow (applicable to T. only)
Segment ID

0.007 (nL)°®

T =

Shallow concentrated flow (assume hyd. radius = depth of flow)
Segment ID

7. Surface description

8. Manning's roughness coeff., n

9. Paved or unpaved

10. Depth of flow, d (default values: d=.4 unpaved, d=.2 paved) ft.

11. Flow Length, L ft.
12. Watercourse slope, s ft./ft.
13. Average velocity, 7 = L5 49(013/ (s }5) fos
L
T = ——
14. 7, 3600*V hr.

Channel flow

Segment ID
15. Channel Bottom width, b ft.
16. Horizontal side slope component, z (z horiz:1 vert) ft.
17. Depth of flow, d ft.
18. Cross sectional flow area, A (assume trapazoidal) ~ ft.2
19. Wetted perimeter, P, ft.
20. Hydraulic Radius, R = —2
P, ft.
21. Channel slope, s ft./ft.
22. Manning's roughness coeff., n
_L149 % %
23. ——(R7*)(s"?) fos.
24. Flow Iength L ft.
L

2. T =———

‘T 3600*V hr.

26. Watershed or subarea T, or T;(add T, in steps 6, 14 & 25)

FAB

Date: 12/10/10

Date:

WS 20 - Existing Conditions

1. Surface description (Table 3-1)

2. Manning's roughness coeff. for sheet flow, n (Table 3-1)

3. Flow Length, L (< 300ft) ft.
4. Two-year 24-hr rainfall, P, in.
5. Land slope, s ft./ft.
6.

! P2 (s°) hr.

AB
GRSS
0.300
25.0
3.30
0.010
0122 | | 0.122
B-C cD D-E
GRss | [Grss | [ DIRT
0080 | [0.080 | [0.030
UNPVD| [UNPVD| [UNPVD
0.40 0.40 0.40
70.0 80.0 75.0
0010 | [0.025 | [0.080
1.01 1.60 7.63
0.019 || 0.014 [*] 0.003 |* 0.036
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.000 |*| 0.000 |7| 0.000
& 0.15¢

Milone & MacBroom Inc.
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Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Pond No. 1 - RSVR 100

Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 3.30 ft

Stage / Storage Table

Friday, Dec 10, 2010

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 3.30 00 0.000 0.000

0.70 4.00 32,206 0.172 0.172

1.70 5.00 48,143 0.916 1.089

2.70 6.00 64,079 1.284 2.372

3.70 7.00 123,889 2.120 4,492

4.70 8.00 183,698 3.508 8.000
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise {in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - — -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

Stage Storage
ft

acft
0.00 0.000
0.70 0.172
1.70 1.089
2.70 2.372
3.70 4.492
4.70 8.000

Elevation

Note: Culvert/Crifice outflows are analyzed under inlet (ic) and outlet {(oc) control. Weir risers checked for orifice conditions {ic) and submergence (s).

Stage / Storage / Discharge Table

3.30
4.00
5.00
6.00
7.00
8.00

Civ A
cfs

CivB CivC

cfs

cfs

PrfRsr
cfs

Wr A
cfs

Wr B

cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

1.310
3.530
5.740
14.05
22.35

Total
cfs

0.000
1.310
3.5630
5.740
14.05
22.35

ExJL( ,'l'\rw‘I‘t&_

Flows



Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Pond No. 2 - RSVR 200

Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 4.00 ft

Stage / Storage Table

Friday, Dec 10, 2010

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 4.00 5,695 0.000 0.000

1.00 5.00 26,147 0.337 0.337

2.00 6.00 109,884 1.451 1.788

3.00 7.00 202,753 3.534 5.322

4.00 8.00 250,496 5.192 10.515
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 50.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 8.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EI. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad -— - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil_(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

Stage

ft

0.00
1.00
2.00
3.00
4.00

Storage
acft

0.000
0.337
1.788
5.322
10.515

Elevation

ft

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlel {oc) conirol. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

4.00
5.00
6.00
7.00
8.00

CivA
cfs

CivB

cfs

ClvC
cfs

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00

WrB
cfs

WrC
cfs

WrD
cfs

Exfil
cfs

User
cfs

2.870
14.50
27.40
34.03

Total
cfs

0.000
2.870
14.50
27.40
34.03

=
Ex](c 1} aded

Floqu
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Watershed Model Schematig

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autedesk, Inc. v6.066

Legend

Hyd. Origin Description
1 SCS Runoff WS 20

2 Reservoir RSVR 200
3 SCS Runoff WS 10

4 Reservoir RSVR 100

W% 20

v W

3 ws o

Rsve 100

Project: Dry Area_exist_final-r.gpw

Friday, Dec 10, 2010
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—
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 SCS Runoff | -==mm- B — 0.208 B aaed e 4.844 8.408 13.20 18,77 | WS 20
2 Reservoir 1 - 0.173 R —— B — 1.283 2.008 3.027 4.3568 | RSVR 200
3 SCS Runoff | = ————ee 1.738 et - 11.24 15.98 22.27 3005 | Ws10
4 Reservair 3 B 0.608 B e 2.087 2.620 3.344 4.078 | RSVR 100

Proj. file: Dry Area_exist_final-r.gpw

Friday, Dec 10, 2010
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I 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) (acft) (ft) (acft)
1 SCS Runoff 0.208 3 822 0.125 e ceeees WS 20
2 Reservoir 0.173 3 939 0.125 1 4.06 0.020 RSVR 200
3 SCS Runoff 1.738 3 750 0.400 T I WS 10
4 Reservoir 0.608 3 855 0.400 3 3.62 0.080 RSVR 100

Dry Area_exist_final-r.gpw Return Period: 2 Year Friday, Dec 10, 2010
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Hyd. No. 1

WS 20

Hydrograph type = SCS Runoff Peak discharge = 0.208 cfs
Storm frequency = 2 yrs Time to peak = 13.70 hrs
Time interval = 3 min Hyd. volume = 0.125 acft
Drainage area = 14.940 ac Curve number = 48

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 9.50 min
Total precip. = 3.30in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484

WS 20
Si(cts) Hyd. No. 1 - 2 Year 4EE
0.50 -+ - o — B T B = 0.50
0.45 ——— — ——+ 0.45
0.40 - — - - 0.40
0.35 ———— - - ——+ 0.35
0.30 T . I - 0.30
0.25 +—— — - — 0.25
0.20 - - = — 0.20
0.15 - _/'.,_ \\ 0.15
0.10 - L L = L‘\A\ 0.10
0.05 o — 0.05
0.00 - ‘ - 0.00
0 3 6 12 15 18 21 24 27
Time (hrs)

) e Hyd No. 1
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Hyd. No. 2
RSVR 200
Hydrograph type = Reservoir Peak discharge = 0.173cfs
Storm frequency = 2 yrs Time to peak = 15.65 hrs
Time interval = 3 min Hyd. volume = 0.125 acft
Inflow hyd. No. =1-WS20 Max. Elevation = 4.06 ft
Reservoir name = RSVR 200 Max. Storage = 0.020 acft
Storage Indication method used.
RSVR 200
Qfefs) Hyd. No. 2 -- 2 Year Gli(els)
0.50 —— — T -y p—— 75— 0.50
045 —mF—— 0.45
0.40 - —t 4 — {040
03 +——Af——A——————— — 0.35
0.30 - — : e 0.30
0.25 +—— — ——— 0.25
0.20 +—— - 0.20
015 +——t+——t+——F+—— - —+ 0.15
0.10 +———f—— - \\\A§ — 0.10
0.05 —t——t—IN——|——+ 0.05
0.00 - : ‘ sl (.00
0 3 6 9 12 18 21 24 27 30
Time (hrs’

~— Hyd No. 2 = Hyd No. 1 | Total storage used = 0.020 acft
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dyd. No. 3
WS 10
Hydrograph type = SCS Runoff Peak discharge = 1.738 cfs
Storm frequency = 2 yrs Time to peak = 12.50 hrs
Time interval = 3 min Hyd. volume = 0.400 acft
Drainage area = 18.520 ac Curve number = 54
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 18.40 min
Total precip. = 3.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
WS 10
Qo) Hyd. No. 3 -- 2 Year Q(cfs)
2.00 — P e = 2.00
1.00 - - —+— — - 1.00
0.00 | 0.00
0 3 6 12 15 18 21 24 27
Time (hrs)

) = Hyd No. 3
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Hyd. No. 4
RSVR 100
Hydrograph type = Reservoir Peak discharge = 0.608 cfs
Storm frequency = 2yrs Time to peak = 14.25 hrs
Time interval = 3 min Hyd. volume = 0.400 acft
Inflow hyd. No. = 3-WS10 Max. Elevation = 3.62 ft
Reservoirname = RSVR 100 Max. Storage = 0.080 acft
Storage Indication method used.
RSVR 100
Q (cfs) Hyd. No. 4 -- 2 Year l(ets)
2.00 ———7— B — — - 2.00
1.00 +———— B P S :-. — - 1.00
§b§
0.00 — \\ 0.00
0 3 6 9 18 21 24 27 30
Time (hrs’ )

=== Hyd No. 4 = Hyd No. 3 | Total storage used = 0.080 acft
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l Hyd.| Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
2. type flow interval | peak volume hyd(s) elevation strge used description
{origin) (cfs) {min) (min) (acft) (ft) (acft)
1 SCS Runoff 4.844 3 729 0.685 e e ————— WS 20
2 Reservoir 1.283 3 783 0.685 1 4.45 0.151 RSVR 200
3 SCS Runoff 11.24 3 738 1.464 - —_— —— WS 10
4 Reservoir 2.067 3 834 1.464 3 4.34 0.485 RSVR 100

“wm

Dry Area_exist_final-r.gpw Return Period: 10 Year Friday, Dec 10, 2010
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Hyd. No. 1
WS 20
Hydrograph type = SCS Runoff Peak discharge = 4.844 cfs
Storm frequency = 10 yrs Time to peak = 12.15 hrs
Time interval = 3 min Hyd. volume = 0.685 acft
Drainage area = 14.940 ac Curve number =
Basin Slope = 0.0% Hydraulic length =
Tc method = USER Time of conc. (Tc) = 9.50 min
Total precip. = 5.00in Distribution =
Storm duration = 24 hrs Shape factor =
WS 20
Q (cfs) Hyd. No. 1 - 10 Year Eets)
5.00 T - N A I R —r 5.00
4.00 - - - 4.00
3.00 +———F — — - — - -— — 3.00
2.00 - - - 2.00
1.00 - - - — A — — — - 1.00
\--.______,____.\_A_~
0.00 - 1 — oo —\—k 0.00
0 3 6 9 12 15 18 21 24 27
Time (hrs’

)
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Hyd. No. 2

RSVR 200

Hydrograph type = Reservoir Peak discharge = 1.283 cfs
Storm frequency = 10 yrs Time to peak = 13.05 hrs

Time interval = 3 min Hyd. volume = 0.685 acft
Inflow hyd. No. =1-WS20 Max. Elevation = 4.45 ft
Reservoirname = RSVR 200 Max. Storage = 0.151 acft
Storage Indication method used.

RSVR 200

Sli(ets) Hyd. No. 2 -- 10 Year Q(cfs)
500 - e Tr— = T T z ‘ — _..{______ — 500

)

4.00 — | ~ — 4.00
300 S ([ V— 11 (| — - e — = N S === == 300
2.00 +——— - —| +——FF—t——F+——+—+F 200
1.00 - ‘\ - 1.00
0.00 0.00

0 3 6 9 12 15 18 21 24 27 30
) H Time (hrs)
= Hyd No. 2 = Hyd No. 1 | Total storage used = 0.151 acft
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Hyd. No. 3
WS 10
Hydrograph type = SCS Runoff Peak discharge = 11.24 cfs
Storm frequency = 10 yrs Time to peak = 12.30 hrs
Time interval = 3 min Hyd. volume = 1.464 acft
Drainage area = 18.520 ac Curve number = 54
Basin Slope =00% Hydrauliclength = 0 ft
Tc method = USER Time of conc. (Tc) = 18.40 min
Total precip. = 5.00in Distribution = Type Ul
Storm duration = 24 hrs Shape factor = 484
WS 10
Q (cfs) Hyd. No. 3 - 10 Year Q(cfs)
12.00 T 7 - —r 12.00
10.00 ﬂ ———+ 10.00
8.00 ; — —tt—+— ——+ 8.00
6.00 4————I- — — - ——— 6.00
4.00 +—— - —+ 4.00
2.00 —_ \\ e — - 2.00
B ) i

0.00 — — — 0.00

0 3 6 9 12 15 18 21 24 27

Time (hrs’
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" Hyd. No. 4

RSVR 100

Hydrograph type = Reservoir Peak discharge = 2.067 cfs

Storm frequency = 10 yrs Time to peak = 13.90 hrs

Time interval = 3 min Hyd. volume = 1.464 acft
Inflow hyd. No. = 3-WS10 Max. Elevation = 434
Reservoirname = RSVR 100 Max. Storage = 0.485 acft
Storage Indication method used.

RSVR 100
Qcfs) Hyd. No. 4 -- 10 Year @ (cfs)
12.00 - —r— R e e — 12.00
3.00 - — - — - — 10.00
8.00 {— — — — 8.00
6.00 -+ - — o ——f——— 6.00
4.00 - — -— - - ——{ 4.00
200 4——oA—4— 1 HES — - 2.00
0.00 - 0.00
0 3 6 9 12 15 18 21 24 27 30
) Time (hrs)
= Hyd No. 4 = Hyd No. 3 Total storage used = 0.485 acft
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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) (acft) (ft) (acft)
1 SCS Runoff 8.408 3 729 0.964 e —eeee e WS 20
2 Resarvoir 2.008 3 774 0.964 1 4.70 0.236 RSVR 200
3 SCS Runoff 15.98 3 738 1.946 U | (L —— WS 10
4 Reservoir 2.620 3 834 1.946 3 4.59 0.713 RSVR 100

Dry Area_exist_final-r.gpw

Return Period: 25 Year

Friday, Dec 10, 2010
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Friday, Dec 10, 2010

Hyd. No. 1
WS 20
Hydrograph type = SCS Runoff Peak discharge = 8.408 cfs
Storm frequency = 25 yrs Time to peak = 12.15 hrs
Time interval = 3 min Hyd. volume = 0.964 acft
Drainage area = 14.940 ac Curve number = 48
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 9.50 min
Total precip. = 5.60in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
WS 20
Q (cfs) Hyd. No. 1 -- 25 Year Eh(Ets)
10.00 s—— - : — T— ————— 10.00
)
800 ——— — - — —F— 8.00
6.00 —— ——— — 6.00
400 +——dF——m8MF———— -t 4.00
2.00 - — g\ — - — 2.00
\"‘-—-—-—-—..__A___

0.00 i — S YY)

0 3 6 9 12 15 18 21 24 27

Time (hrs)
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Friday, Dec 10, 2010

Hyd. No. 2
RSVR 200
Hydrograph type = Reservoir Peak discharge = 2.008 cfs
Storm frequency = 25yrs Time to peak = 12.90 hrs
Time interval = 3 min Hyd. volume = 0.964 acft
Inflow hyd. No. =1-WS20 Max. Elevation = 4,70 ft
Reservoir name = RSVR 200 Max. Storage = 0.236 acft
Storage Indication method used.
RSVR 200
Qers) Hyd. No. 2 -- 25 Year Q (cfs)
10.00 —— T - - - ~r— 10.00
N0 0 [, Mumuntey SENSVE SRS |—— S| S 8.00
6.00 —_—t — - ~1- 6.00
4.00 - — - - —- — — 4.00
2.00 ———— L = — - — + 2.00
0.00 - 1 .}_,_ \ 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs’

= Hyd No. 2 = Hyd No. 1 Total storage used = 0.236 acft
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Friday, Dec 10, 2010

dyd. No. 3

WS 10

Hydrograph type = SCS Runoff Peak discharge = 15.98 cfs
Storm frequency = 25 yrs Time to peak = 12.30 hrs
Time interval = 3 min Hyd. volume = 1.946 acft
Drainage area = 18.520 ac Curve number = 54

Basin Slope = 00% Hydrauliclength = Oft

Tc method = USER Time of conc. (Tc) = 18.40 min
Total precip. = 5.60in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

WS 10
QA(EtE) Hyd. No. 3 - 25 Year (i)
18.00 ———— Y - ————— 18.00
).00 I —— ——— 15.00
12.00 +—— ‘-— ———+ 12.00
8.00 - — 9.00
6.00 —— ~- 6.00
3.00 - \—\ ——F+——- 3.00
} \____—__ L
0.00 | 0.00
0 3 6 12 15 18 21 24 27
Time (hrs)
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Friday, Dec 10, 2010

Hyd. No. 4
RSVR 100
Hydrograph type = Reservoir Peak discharge = 2.620 cfs
Storm frequency = 25 yrs Time to peak = 13.90 hrs
Time interval = 3 min Hyd. volume = 1.946 acft
Inflow hyd. No. =3-WS10 Max. Elevation = 4591t
Reservoirname = RSVR 100 Max. Storage = 0.713 acft
Storage Indication method used.
RSVR 100
Gi(ets) Hyd. No. 4 -- 25 Year Q)
18.00 — 2 e S e A 18.00
15.00 — - - - 15.00
12.00 +——— ———H— —t—F—+ 12.00
9.00 +—— — —— - — —t——+——+ 9.00
6.00 —— - - — 6.00
3.00 — R e — 1 300
\
\\

0.00 - - o 0.00

0 3 6 9 12 15 18 21 24 27 30

Time (hrs)

=== Hyd No. 4

== Hyd No. 3

| Total storage used = 0.713 acft
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I Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
5. type flow interval | peak volume hyd(s) elevation strge used description
{origin) {cfs) (min) (min) (acft) (ft) (acft)
1 SCS Runoff 13.20 3 726 1.332 N N WS 20
2 Reservoir 3.027 3 765 1.332 1 5.01 0.357 RSVR 200
3 SCS Runoff 22.27 3 735 2564 | - SHEEE o WS 10
4 Reservoir 3.344 3 831 2.564 3 4.92 1.01 RSVR 100

Dry Area_exist_final-r.gpw Return Period: 50 Year Friday, Dec 10, 2010
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Friday, Dec 10, 2010

Hyd. No. 1
WS 20

Hydrograph type = SCS Runoff Peak discharge = 13.20 cfs

Storm frequency = 50 yrs Time to peak = 12.10 hrs

Time interval = 3 min Hyd. volume = 1.332 acft
Drainage area = 14.940 ac Curve number = 48

Basin Slope =00% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 9.50 min

Total precip. = 6.30in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

WS 20
Q= Hyd. No. 1 -- 50 Year Q(cfs)
14.00 — F— - - - —- - — 14.00
12.00 — — —— 12.00
10.00 - — S | — — ——— 10.00
8.00 |— ~ =iy B I N N
6.00 4+—m—+—— — - R —— 6.00
4.00 +— - — —_— 4.00
2.00 -+ — — K . 2.00
N
S —
0.00 { J - — —- 0.00
0 3 6 12 15 18 21 24 27
Time (hrs®

= Hyd No. 1
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Friday, Dec 10, 2010

Hyd. No. 2
RSVR 200
Hydrograph type = Reservoir Peak discharge = 3.027 cfs
Storm frequency = 50 yrs Time to peak = 12.75 hrs
Time interval = 3 min Hyd. volume = 1.332 acft
Inflow hyd. No. = 1-WS 20 Max. Elevation =
Reservoirname = RSVR 200 Max. Storage = 0.357 acft
Storage Indication method used.
RSVR 200
o) Hyd. No. 2 -- 50 Year H(Eis)
14.00 — — —— - - - 14.00
00 - ~ e e 12.00
10.00 —— 1§ —— - 10.00
8.00 - — - — 8.00
6.00 —mMmmF—F———1 — — - 6.00
4.00 - — -— 4.00
2.00 -— ~ ~——————+ 2.00
0.00 ] 0.00
0 3 6 9 12 18 21 24 30
Time (hrs)

) = Hyd No. 2 = Hyd No. 1

| Total storage used = 0.357 acft
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Friday, Dec 10, 2010

Hyd. No. 3
WS 10
Hydrograph type = SCS Runoff Peak discharge = 22.27 cfs
Storm frequency = 50 yrs Time to peak = 12.25 hrs
Time interval = 3 min Hyd. volume = 2.564 acft
Drainage area = 18.520 ac Curve number = 54
Basin Slope = 00% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 18.40 min
Total precip. = 6.30 in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
WS 10
QIED) Hyd. No. 3 -- 50 Year RHeIE)
24.00 — —— ———— 24.00
20.00 —————+————+ 20.00
16.00 +—Ff—— —— : — - 16.00
12.00 +—F— — — - - — 12.00
8.00 — = - — - - { 8.00
400 +—m—+—— — - \\ 1 4.00
\‘___——

0.00 - - — A\ - 0.00

0 3 6 9 12 15 18 21 24 27

Time (hrs’
= Hyd No. 3
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Friday, Dec 10, 2010

Hyd. No. 4
RSVR 100
Hydrograph type = Reservoir Peak discharge = 3.344 cfs
Storm frequency = 50 yrs Time to peak = 13.85 hrs
Time interval = 3 min Hyd. volume = 2.564 acft
Inflow hyd. No. = 3-WS10 Max. Elevation = 492 ft
Reservoir name = RSVR 100 Max. Storage = 1.012 acft
Storage Indication method used.
RSVR 100
Q (cfs) Hyd. No. 4 -- 50 Year AR
24.00 - - — — — 24.00
b.00 — - 20.00
16.00 —— 4 —+ 16.00
12.00 - - - — - ————+F 12.00
8.00 - —- 8.00
4.00 b \ - — 4.00
\
\_________-

0.00 e 0.00

0 3 6 9 12 15 18 21 24 27 30

Time (hrs)

——— Hyd No. 4 = Hyd No. 3 | Total storage used = 1.012 acft
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Hyd. | Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph l
No. type flow interval | peak volume hyd(s) elevation strge used description
{origin) (cfs) (min) (min) (acft) (ft) (acft)

1 S5CS Runoff 19.77 3 726 1.802 - e e WS 20

2 Resarvoir 4.358 3 759 1.802 1 RSVR 200

3 SCS Runoff 30.05 3 735 3.331 e Wws 10

4 Reservoir 4.078 3 837 3.331 3 RSVR 100

1oo- Yeae
FuooD

Dry Area_exist_final-r.gpw

Return Period: 100 Year

Friday, Dec 10, 2010
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Hyd. No. 1

WS 20

Hydrograph type = SCS Runoff Peak discharge = 19.77 cfs
Storm frequency = 100 yrs Time to peak = 12.10 hrs
Time interval = 3 min Hyd. volume = 1.802 acft
Drainage area = 14.940 ac Curve number = 48

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (T¢) = 9.50 min

Total precip. = 7.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

WS 20
Qi{ets) Hyd. No. 1 -- 100 Year Sl(ELS)
21.00 ——mp——— ———— 21.00
§-00 ~ — 18.00
1500 Il T B —_— — _— S (— — E— TEE——— 1500
12.00 4—m—A—— — — B 12.00
9.00 +—m—— — —— 9.00
6.00 —— ————+ 6.00
3.00 +— - — ~ 3.00
A
0.00 - 1 — A 0.00
0 3 6 9 12 15 18 21 24 27
Time (hrs)
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Hyd. No. 2

RSVR 200

Hydrograph type = Reservoir Peak discharge = 4.358 cfs

Storm frequency = 100 yrs Time to peak = 12.65 hrs

Time interval = 3 min Hyd. volume = 1.802 acft
Inflow hyd. No. =1-WS20 Max. Elevation = 513 ft
Reservoirname = RSVR 200 Max. Storage = 0.523 acft

Storage Indication method used.

RSVR 200
Gr(ers) Hyd. No. 2 -- 100 Year Qi)
2100 —mMm ——F—— — ———— 21.00
18.00 {—— — ~ 18.00
15.00 +——— — — — —+ 15.00
12.00 - — — - 12.00
9.00 +—mF—— | L L 900
6.00 - — - 6.00
3.00 -—4F 3.00
0.00 - | e 0.00
0 3 6 9 12 15 18 21 24 27 30
Time (hrs’

y

= Hyd No. 2 = Hyd No. 1 LT Total storage used = 0.523 acft
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Hyd. No. 3
WS 10
Hydrograph type = SCS Runoff Peak discharge = 30.05 cfs
Storm frequency = 100 yrs Time to peak = 12.25 hrs
Time interval = 3 min Hyd. volume = 3.331 acft
Drainage area = 18.520 ac Curve number = 54
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (T¢c) = 18.40 min
Total precip. = 7.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
WS 10

Q (cfs) Hyd. No. 3 -- 100 Year Eh(ets)
35.00 —— o . e — _ - 3500
9.00 +——— - —” —— 30.00
250 44— j—M8FH— 1 ‘ — +— - —— 25.00
20.00 — 4t H— — — ————+ 20.00
15.00 | V— —_— . - - 1500
10.00 ——F—— 11— = 10.00
5.00 —— - - —3 1 5.00
0.00 j — AS 0.00

0 3 6 9 12 15 18 21 24 27

Time (hrs)



Hydrograph Report Y

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Friday, Dec 10, 2010

Hyd. No. 4
RSVR 100
Hydrograph type = Reservoir Peak discharge = 4.078 cfs
Storm frequency = 100 yrs Time to peak = 13.95 hrs
Time interval = 3 min Hyd. volume = 3.331 acft
Inflow hyd. No. =3-WS10 Max. Elevation = 5.25ft
Reservoirname = RSVR 100 Max. Storage = 1.407 acft
Storage Indication method used.
RSVR 100
Q (cfs) Hyd. No. 4 -- 100 Year QN(ES)
35.00 T e — — - — 35.00
30.00 f—— — 30.00
2500 +——fF———— = L1 2500
2000 — — T - 20.00
1500 +———F———— 1— ———f+———+ 15.00
'I
10.00 ’ — — 10.00
5.00 = —f— 5.00
.--_-_-

0.00 -. — e . 0.00

0 3 6 9 12 15 18 21 24 27 30 33

Time (hrs’

- Hyd No. 4 === Hyd No. 3 Total storage used = 1.407 acft



