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STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 1.1 1.1 1.2 1.2
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 8.00 8.00 8.00 8.00
CHANNEL TOP WIDTH (FT)@ d 3.84 3.42 3.84 3.42
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0 2.0 2.0
d (FLOW DEPTH IN FT) 0.46 0.35 0.46 0.35
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 4:1 6:1 4:1 6:1
A (AREA IN SQ. FT.) 1.34 0.96 1.34 0.96
R (HYDRAULIC RADIUS) 0.33 0.27 0.33 0.27
S (BED SLOPE, FT/FT)* 0.0130 | 0.0130 0.0130 0.0130
VEGETATIVE LINING RETARDANCE - B - B .
n (MANNING’S COEFFICIENT)** 0.0550 | 0.0500 0.0550 0.0500
V (AT FLOW DEPTH d, CFS) 1.04 1.46 1.04 1.46
Q (AT FLOW DEPTH d, CFS) 1.40 1.40 1.40 1.40
Q. (REQUIRED CAPACITY) CFS - - - -
S (CRITICAL SLOPE) 0.0673 | 0.0592 0.0673 0.0592
TS 0.0471 | 0.0471 0.0471 0.0471
1.3S; 0.0875 | 0.0875 0.0875 0.0875
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.04 1.15 1.04 1.15
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 1.50 1.50 1.50 1.50
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS V/S VIS V/S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 5.0 35 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.37 0.29 0.37 0.29
1.55 1.55 1.55 1.55

17, (MAX ALLOWABLE SHEAR STRESS) LB/FT?

* Slopes may riot be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

.. conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 1.3 1.3

: Unveg Veg
PROTECTIVE LINING ** S§75 Grass
CHANNEL TOP WIDTH (FT)@ D 10.00 | 10.00
CHANNEL TOP WIDTH (FT)@ d 4.49 4.39
CHANNEL SIDE SLOPES (H:V) 2 -2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0
d (FLOW DEPTH IN FT) 0.62 0.60
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1
A (AREAIN SQ. FT.) 2.02 1.91
R (HYDRAULIC RADIUS) 0.42 0.41
S (BED SLOPE, FT/FT)* 0.0170 | 0.0170
VEGETATIVE LINING RETARDANCE - B
n (MANNING’S COEFFICIENT)** 0.0520 | 0.0500
V (AT FLOW DEPTH d, CFS) 2.03 2.15
Q (AT FLOW DEPTH d, CFS) 4.10 4.10
Q; (REQUIRED CAPACITY) CFS - -
S:(CRITICAL SLOPE) 0.0559 { 0.0522
7S, 0.0391 | 0.0365
1.3S, 0.0875 | 0.0879
STABLE FLOW? (Y/N) Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - -
FREEBOARD BASED ON STABLE FLOW FT 1.38 1.40
MINIMUM REQUIRED FREEBOARD FT ' 0.5 0.5
D (TOTAL DEPTH) FT 2 2
dsy STONE SIZE (IN) - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V., (ALLOWABLE VELOCITY) FPS 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.66 0.63
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

™ Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS(0902

LOCATION: Salem Township

PREPARED BY. GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 2.1 2.1 2.2 2.2
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S756 Grass
CHANNEL TOP WIDTH (FT)@ D 8.00 8.00 12.00 12.00
CHANNEL TOP WIDTH (FT)@ d 3.78 3.36 3.83 3.33
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0 20 2.0
d (FLOW DEPTH IN FT) 0.44 0.34 0.46 0.33
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 5:1 6:1 4:1 6:1
A (AREAIN SQ. FT.) 1.28 0.91 1.33 0.89
R (HYDRAULIC RADIUS) 032 1 0.32 0.33 0.33
S (BED SLOPE, FT/FT)* : 0.0130 | 0.0130 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)** 0.0550 § 0.0500 0.0550 0.0500
V (AT FLOW DEPTH d, CFS) 1,01 1.43 0.83 1.24
Q (AT FLOW DEPTH d, CFS) 1.30 | 1.30 1.10 1.10
Q. (REQUIRED CAPACITY) CFS - - - -
S: (CRITICAL SLOPE) 0.0678 | 0.0599 0.0674 0.0602
7S, 0.0475 | 0.0419 0.0472 0.0472
1.3S; 0.0881 | 0.0779 0.0876 0.0783
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.06 1.45 1.04 1.47
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 1.50 1.50 1.50 1.50
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS | VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.36 0.28 0.29 0.21:
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

™" Minimum Freeboard,F, is 0.5 ft.

” Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



- STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

[LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10

CHECKED BY: LGB DATE: 10/27/10

FCHANNEL OR CHANNEL SECTION 3.1 3.1 32 3.2

Unveg Veg Unveg Veg

PROTECTIVE LINING ** S75 Grass. S75 Grass
CHANNEL TOP WIDTH (FT)@ D 12.00 | 12.00 10.00 10.00
CHANNEL TOP WIDTH (FT)@ d ‘ 6.30 6.20 4.44 413
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 4.0 4.0 2.0 2.0
d (FLOW DEPTH IN FT) 0.58 0.55 0.61 0.53
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 7:1 7:1 3:1 4:1
A (AREAIN SQ. FT.) 2.97 2.81 1.6 1.63
R (HYDRAULIC RADIUS) 0.45 0.43 0.41 0.37
S (BED SLOPE, FT/FT)* _ 0.0100 | 0.0100 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - B - B

n (MANNING’S COEFFICIENT)** 0.0530 | 0.0500 0.0540 0.0500
V (AT FLOW DEPTH d, CFS) 1.62 1.71 1.28 1.53
Q (AT FLOW DEPTH d, CFS)- . 4.80 4.80 2.50 2.50
Q, (REQUIRED CAPACITY) CFS - - - -

S (CRITICAL SLOPE) 0.0556 | 0.0501 0.0606 0.0537
7S, 0.0389 | 0.0351 0.0424 0.0698
1.3S, 0.0876 | 0.0651 0.0788 0.0376
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.42 1.45 1.39 1.47
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT : 2.0 2.0 2.0 2.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING © V/S V/S VIS V/S
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (S)

V. (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.36 0.34 0.38 0.33 .
12 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

" Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for .
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP _ DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 3.3 3.3 3.4 3.4
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 12.00 | 12.00 15.00 15.00
-| CHANNEL TOP WIDTH (FT)@ d 6.27 6.18 | 5.70 5.65
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 4.0 4.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.57 0.54 0.68 0.66
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 7:1 7:1 5:1 5:1
A (AREA IN SQ. FT.) | 297 2.77 2.94 2.87
R (HYDRAULIC RADIUS) ' 0.45 0.43 0.49 0.48
S (BED SLOPE, FT/FT)* 0.0330 | 0.0330 0.0330 0.0330
VEGETATIVE LINING RETARDANCE - B - B
n {(MANNING’S COEFFICIENT)** 0.0530 | 0.0500 0.0510 0.0500
V (AT FLOW DEPTH d, CFS) 2.94 3.10 3.25 3.33
Q (AT FLOW DEPTH d, CFS) 8.57 8.57 9.57 9.57
Q. (REQUIRED CAPACITY) CFS - - - -
S. (CRITICAL SLOPE) 0.0558 | 0.0502 0.0508 0.0490
7S , 0.0391 | 0.0351 - 0.0356 0.0343
1.3S, 0.0725 | 0.0653 0.0660 - | 0.0637
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.43 1.46 2.32 2.34
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.0 2.0 3.0 3.0
ds; STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS /S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 1.17 112 1.39 1.37
. (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

™ Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902
LOCATION: Salem Township

PREPARED BY. GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 35 3.5 3.6 - 3.6
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 13.00 | 13.00 14.00 14.00
CHANNEL TOP WIDTH (FT)@ d 453 4.62 5.00 4.87
CHANNEL SIDE SLOPES (H:V) 2 2 2 ‘ 2
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0, 2.0 2.0
d (FLOW DEPTH IN FT) 0.88 0.90 0.75 0.72
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) - 1.1 1:1 3:1 31
A (AREA IN SQ. FT.) 2.44 2.54 2.62 2.46
R (HYDRAULIC RADIUS) 0.49 0.50 0.49 0.47
S (BED SLOPE, FT/FT)* 0.0080 | 0.0080 0.0070 0.0070
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)* 0.0460 | 0.0500 0.0500 0.0500
V (AT FLOW DEPTH d, CFS) 1.76 1.69 1.45 1.54
Q (AT FLOW DEPTH d, CFS) 4.30 4.30 3.80 3.80
Q; (REQUIRED CAPACITY) CFS - - - -
S, (CRITICAL SLOPE) 0.0426 | 0.0500 0.0494 0.0500
7S 0.0298 | 0.0350 0.0346 0.0350
1.3S. 0.0554 | 0.0650 0.0642 0.0650
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 2.12 2.10 2.25 2.28
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 3.0 3.0
dsp STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS V/S - VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.44 0.45 0.33 0.31
12 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns. '
" Minimum Freeboard,F, is 0.5 ft. ,
™ permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10

CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 3.7 3.7 3.8 3.8
Unveg Veg Unveg Veg

PROTECTIVE LINING ** S75 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 14.00 | 14.00 19.00 19.00
CHANNEL TOP WIDTH (FT)@ d 5.17 5.03 7.47 7.92
CHANNEL SIDE SLOPES (H:V) - 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0 3.0 3.0

d (FLOW DEPTH IN FT) 0.79 0.76 1.12 1.23
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 31 3:1 31
A (AREA IN SQ. FT.) 2.84 2.67 5.85 6.72
R (HYDRAULIC RADIUS) ‘ 0.51 0.49 0.73 0.79
S (BED SLOPE, FT/FT)* 0.0050 | 0.0050 0.0050 | 0.0050
VEGETATIVE LINING RETARDANCE - B - B

n (MANNING’S COEFFICIENT)* 0.0490 | 0.0500 0.0410 | 0.0500
V (AT FLOW DEPTH d, CFS) 1.23 1.31 2.07 1.80
Q (AT FLOW DEPTH d, CFS) 3.50 3.50 12.10 12.10
Q; (REQUIRED CAPACITY) CFS - - - -

S (CRITICAL SLOPE) 0.0468 | 0.0493 0.0291 0.0423
7S, 0.0328 | 0.0345 0.0204 0.0296
1.3S. 0.0608 | 0.0641 0.0378 0.0550
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - . . .
FREEBOARD BASED ON STABLE FLOW FT 2.21 2.24 2.88 2.77
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT , 3.0 3.0 4.0 4.0
dsy STONE SIZE (IN) A - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (S)

V, (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.25 0.24 0.35 0.38
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

" Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slcpe.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 4.1 4.1 4.2 42

' Unveg Veg Unveg Veg

PROTECTIVE LINING ** 8§75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 14.00 | 14.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 5.44 5.51 5.31 5.23
CHANNEL SIDE SLOPES (H:V) : 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) . 2.0 2.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.86 0.88 0.58 0.56
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 21 2:1 5:1 5:1
A (AREA IN 8Q. FT.) 3.20 3.30 2.40 2.29
R (HYDRAULIC RADIUS) 0.55 0.56 0.43 0.42
S (BED SLOPE, FT/FT)* 0.0110 | 0.0110 0.0120 0.0120
VEGETATIVE LINING RETARDANCE - B - B

n (MANNING’S COEFFICIENT)** 0.0470 | 0.0500 0.0530 0.0500
V (AT FLOW DEPTH d, CFS) 219 2.12 1.71 1.79
Q (AT FLOW DEPTH d, CFS) 7.00 7.00 4.10 4.10
Q, (REQUIRED CAPACITY) CFS - - - -
S.(CRITICAL SLOPE) ’ 0.0423 | 0.0476 0.0570 0.0512
TS ' 0.0296 | 0.0333 0.0399 0.0358
1.3S, 0:0550 | 0.0619 0.0741 0.0666
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 2.14 2.12 1.42 1.44
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 2.0 2.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS V/S V/S VIS
PERMISSIBLE VELOCITY (V) OR SHEAR ‘

STRESS (S)

V., (ALLOWABLE VELQOCITY) FPS 5.0 3.5 5.0 35
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.59 0.60 ) 0.43 0.42
Ta (MAX ALLOWABLE SHEAR STRESS) LB/FT? | 155 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

™ Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptablé for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 4.3 4.3 44 . 4.4
Unveg Veg Unveg Veg
PROTECTIVE LINING ** : S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 9.00 9.00 9.00 9.00
CHANNEL TOP WIDTH (FT)@ d 2.47 2.34 2.26 2.14
CHANNEL SIDE SLLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0 1.0 1.0
d (FLOW DEPTH IN FT) 0.37 0.33 0.31 0.28
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1 31 3:1
A (AREA IN SQ. FT.) 064 | 0.56 0.51 0.44
R (HYDRAULIC RADIUS) 0.24 0.22 0.21 0.20
S (BED SLOPE, FT/FTy* 0.0180 | 0.0180 0.0200 0.0200
VEGETATIVE LINING RETARDANCE - B - B
n {(MANNING’S COEFFICIENT)** 0.0550 | 0.0500 0.0550 0.0500
V (AT FLOW DEPTH d, CFS) 1.25 1.44 1.17 1.35
Q (AT FLOW DEPTH d, CFS) - 0.80 0.80 0.60 0.60
Q, (REQUIRED CAPACITY) CFS ' - - - -
S (CRITICAL SLOPE) 0.0757 | 0.0640 0.0786 0.0666
7S, 0.0530 | 0.0448 0.0550 0.0466
1.3S, 0.0984 | 0.0832 0.1022 0.0866
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.63 1.67 1.69 1.72
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.0 2.0 2.0 2.0
dsp STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ V/S VIS VIS /S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V., (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.41 0.37 0.39 0.35
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.65 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary hnlngs and vegetated
cenditions in separate columns. \

™ Minimum Freeboard,F, is 0.5 ft.

* Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 4.5 4.5 46 4.6
- Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D ‘ 9.00 9.00 15.00 15.00
CHANNEL TOP WIDTH (FT)@ d 2.46 2.35 6.46 6.55
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.36 0.34 0.86 0.89
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1 4.1 4:1
A (AREA IN SQ. FT.) 0.63 0.56 4.09 4.24
R (HYDRAULIC RADIUS) 0.24 0.22 0.60 0.61
S (BED SLOPE, FT/FT)* : 0.0330 | 0.0330 0.0060 0.0060
VEGETATIVE LINING RETARDANCE - ‘B - B
n (MANNING’S COEFFICIENT)** 0.0550 | 0.0500 0.0470 0.0500
V (AT FLOW DEPTH d, CFS) 1.74 1.95 1.71 1.65
Q (AT FLOW DEPTH d, CFS) 1.10 1.10 7.00 7.00
Q; (REQUIRED CAPACITY) CFS ' - - - -
S: (CRITICAL SLOPE) 0.0759 | 0.0639 0.0406 0.0457
7S, 0.0531 | 0.0447 0.0284 0.0320
1.3S, 0.0987 | 0.0831 0.0528 0.0594
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.64 166 | 2.14 2.1
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.0 2.0 3.0 3.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS V/S VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (8)
V, (ALLOWABLE VELQOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.75 0.69 0.32 0.33
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

" Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. .Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 47 4.7 4.8 4.8
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D : 14.00 14.00 14.00 14.00
CHANNEL TOP WIDTH (FT)@ d 5.10 5.09 5.58 5.68
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) _ 2.0 2.0 2.0 2.0
d (FLOW DEPTH IN FT) 0.78 0.77 0.90 0.92
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 31 3:1 2:1 2:1
A (AREA IN SQ. FT.) 2.75 2.74 3.40 3.53
R (HYDRAULIC RADIUS) 0.50 0.50 0.57 0.58
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0060 0.0060
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)** 0.0490 | 0.0500 0.0460 0.0500
V (AT FLOW DEPTH d, CFS) 1.89 1.90 1.68 1.61
Q (AT FLOW DEPTH d, CFS) 5.20 5.20 5.70 570
Q; (REQUIRED CAPACITY) CFS ‘ e - - -
S {CRITICAL SLOPE) 0.0471 | 0.0491 0.0401 0.0470
7S¢ ' : 0.0330 | 0.0344 0.0281 0.0329
1.3S, 0.0612 | 0.0638 0.0521 0.0611
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - oo - -
FREEBOARD BASED ON STABLE FLOW FT 2.22 2.23 2,10 2.08
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 3.0 3.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 50 |- 35 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.48 0.48 0.34 0.34
T2 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.65 1.55

* Slopes may not be averaged. .

** For vegetated channels, provide data for temporary linings and vegetated

_ conditions in separate columns.

Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPL.S0902

L.OCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION ' 4.9 49
Unveg Veg
PROTECTIVE LINING ** S75 | Grass
CHANNEL TOP WIDTH (FT)@ D 10.00 | 10.00
CHANNEL TOP WIDTH (FT)@ d . 1 4.42 4.22
CHANNEL SIDE SLOPES (H:V) _ 2 2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0
d (FLOW DEPTH IN FT) 0.61 0.55
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 4:1 4:1
A (AREA IN SQ. FT.) 1.94 1.72
R (HYDRAULIC RADIUS) 0.41 0.38
'S (BED SLOPE, FT/FT)* 0.0100 | 0.0100
VEGETATIVE LINING RETARDANCE - B
n (MANNING’S COEFFICIENT)** 0.0530 | 0.0500
V (AT FLOW DEPTH d, CFS) 1.39 1.57
Q (AT FLOW DEPTH d, CFS) ’ 2.70 2.70
Q, (REQUIRED CAPACITY) CFS - -
S (CRITICAL SLOPE) 0.0585 | 0.0532
7S 0.0410 | 0.0372
1.3S, 0.0761 | 0.0692
STABLE FLOW? (YIN) Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - -
FREEBOARD BASED ON STABLE FLOW FT 1.39 1.45
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5
D (TOTAL DEPTH) FT 2.0 2.0
dso STONE SIZE (IN) - -
DESIGN METHOD FOR PROTECTIVE LINING ™ /i VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (8S)
V, (ALLOWABLE VELOCITY) FPS 50 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.38 0.35
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

" Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 5.1 5.1 5.2 5.2

. Unveg | Veg Unveg Veg
PROTECTIVE LINING ** S75 | Grass s75 Grass
CHANNEL TOP WIDTH (FT)@ D 15.00 | 15.00 23.00 23.00
CHANNEL TOP WIDTH (FT)@ d 5.45 5.29 8.47 9.41
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.61 0.57 1.37 1.60
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 5:1 5:1 61 2:1
‘A (AREA IN SQ. FT.) 2.59 2.37 7.84 9.95
R (HYDRAULIC RADIUS) 0.45 0.43 0.86 0.98
S (BED SLOPE, FT/FT)* 0.0080 | 0.0080 0.0080 0.0080
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)** 0.0530 | 0.0500 0.0360 0.0500
V (AT FLOW DEPTH d, CFS) 1.35 1.48 3.33 2.62
Q (AT FLOW DEPTH d, CFS) 3.50 3.50 26.10 26.10
Q; (REQUIRED CAPACITY) CFS . - - -
S, (CRITICAL SLOPE) 0.0561 | 0.0508 0.0214 0.0396
7S, 0.0393 | 0.0356 0.0150 0.0277
1.3S, 0.0761 | 0.0660 0.0278 0.0515
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.39 1.43 3.63 3.40
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 20 | 20 5.0 5.0
ds, STONE SIZE (IN) - . - -
DESIGN METHOD FOR PROTECTIVE LINING VIS VIS VIS V/S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 35
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.31 0.29 0.68 0.80
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

. conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed

¢

stope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10

CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION , 53 53

Unveg Veg

PROTECTIVE LINING ** . S75 Grass
CHANNEL TOP WIDTH (FT)@ D 9.00 9.00
CHANNEL TOP WIDTH (FT)@ d 3.16 3.06
CHANNEL SIDE SLOPES (H:V) 2 2
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0
d (FLOW DEPTH IN FT) 0.54 0.51
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) - 21 2.1
A (AREA IN SQ. FT.) 1.12 1.04
R (HYDRAULIC RADIUS) 0.33 0.32
S (BED SLOPE, FT/FT)* ' 0.0150 | 0.0150
VEGETATIVE LINING RETARDANCE - B
n (MANNING’S COEFFICIENT)** 0.0540 | 0.0500
V (AT FLOW DEPTH d, CFS) 1.52 1.63
Q (AT FLOW DEPTH d, CFS) 1.70 1.70
Q; (REQUIRED CAPACITY) CFS - -
S (CRITICAL SLOPE) 0.0665 | 0.0577
7S, , , 0.0466 | 0.0404 .
1.3S; 0.0865 | 0.0750
STABLE FLOW? (Y/N) Y Y
FREEBOARD BASED ON UNSTABLE FLLOW FT - -
FREEBOARD BASED ON STABLE FLOW FT 1.46 1.49
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5
D (TOTAL DEPTH) FT » 2.0 2.0
ds; STONE SIZE (IN) - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (8)

| Va (ALLOWABLE VELOCITY) FPS 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.50 0.48
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.65 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

" Minimum Freeboard,F, is 0.5 ft. .

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10

CHECKED BY: LGB DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 6.1 6.1 6.2 6.2

Unveg Veg Unveg Veg

PROTECTIVE LINING ** S75 Grass S§75 Grass
CHANNEL TOP WIDTH (FT)@ D 9.00 9.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 2.89 2.70 5.62 5.25
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.47 042 | 0.66 0.56
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 5:1 5:1 5.1 5:1
A (AREAIN SQ. FT)) ' 0.92 0.79 2.83 2.31
R (HYDRAULIC RADIUS) 0.29 0.27 0.48 0.42
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0090 0.0090
VEGETATIVE LINING RETARDANCE - B - B

n (MANNING’S COEFFICIENT)** 0.0550 | 0.0500 0.0620 0.0500
V (AT FLOW DEPTH d, CFS) 1.09 1.27 127 1.56
Q (AT FLOW DEPTH d, CFS) : 1.00 1.00 3.60 3.60
Q. (REQUIRED CAPACITY) CFS - - - -
S:(CRITICAL SLOPE) 0.0713 | 0.06804 0.0756 0.0511
7S, 0.0499 | 0.0423 0.0529 0.0358
1.3S8. 0.0927 | 0.0785 0.0983 0.0664
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.53 1.58 1.34 1.44
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.0 2.0 2.0 2.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS V/S VIS
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (8S) .

V, (ALLOWABLE VELQOCITY) FPS 5.0 3.5 5.0 35
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.29 0.27 0.37 0.32
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

" Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP | DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 6.3 6.3 6.4 6.4
Unveg Veg Unveg Veg
PROTECTIVE LINING ** 875 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 9.00 9.00 13.00 13.00
CHANNEL TOP WIDTH (FT)@ d 3.48 3.26 4.79 4.93
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL. BOTTOM WIDTH (FT) 1.0 1.0 1.0 1.0
d (FLOW DEPTHINFT) 0.62 0.59 0.95 0.98
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 1:1 1:1 2:1 2:1
A (AREAIN SQ. FT.) 1.39 1.28 2.74 2.91
R (HYDRAULIC RADIUS) . 0.37 0.35 0.52 0.54
S (BED SLOPE, FT/FT)* 0.0120 | 0.0120 0.0130 0.0130
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)** 0.0530 | 0.0500 0.0450 0.0500
V (AT FLOW DEPTH d, CFS) 1.51 1.64 _2.41 2.27
Q (AT FLOW DEPTH d, CFS) 2.10 2.10 6.60 6.60
Q, (REQUIRED CAPACITY) CFS - - - -
S (CRITICAL SLOPE) 0.0619 [ 0.0558 0.0400 0.0489
.78 ' 0.0433 | 0.0391 0.0280 0.0342
1.3S, 0.0805 | 0.0725 0.0520 0.0636
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.38 1.41 2.05 2.02
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT ' 2.0 2.0 3.0 3.0
ds, STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ V/S V/S VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V., (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.46 0.44 0.77 0.80
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.
" Minimum Freeboard,F, is 0.5 ft.
™ Permissible velocity lining design method is not acceptable for channels with a bed
- slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design methed
may be used for any channel bed slope.



STANDARD WORKSHEET #21
~ Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY. GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 6.5 6.5 6.6 6.6
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)}@ D 16.00 | 16.00 9.00 9.00
CHANNEL TOP WIDTH (FT)@ d 7.35 7.45 3.53 3.43
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 4.0 4.0 1.0 1.0
d (FLOW DEPTH IN FT) - 0.84 0.86 0.63 0.61
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 5:1 5:1 2:1 2:1
A (AREAIN SQ. FT.) 4.75 4.94 1.43 1.34
R (HYDRAULIC RADIUS) 0.61 0.63 0.37 0.36
S (BED SLOPE, FT/FT)* 0.0090 | 0.0090 0.0185 0.0185
VEGETATIVE LINING RETARDANCE - B - B
n {(MANNING’S COEFFICIENT)** 0.0470 | 0.0500 0.0520 0.0500
V (AT FLOW DEPTH d, CFS) 2.15 2.06 , 1.96 2.08
Q (AT FLOW DEPTH d, CFS) 10.20 | 10.20 2.80 2.80
Q; (REQUIRED CAPACITY) CFS - - - -
S: (CRITICAL SLOPE) 0.0399 | 0.0448 0.0593 0.0554
TS 0.0279 | 0.0314 0.0461 0.0388
1.38 0.0519 | 0.0582 0.0855 0.0720
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 2.16 2.14 1.37 1.39
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT : 3.0 3.0 2.0 2.0
dso STONE SIZE (IN) ' - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS V/S VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR '
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS ' 5.0 3.5 5.0 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.47 0.48 0.73 0.70
72 (MAX ALLOWABLE}SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary lmmgs and vegetated
conditions in separate co!umns

™ Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902
LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 67 | 67 6.8 6.8
Unveg Veg Unveg Veg
PROTECTIVE LINING ** 875 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)\@D 9.00 9.00 12.00 12.00
CHANNEL TOP WIDTH (FT)@ d 3.17 3.07 6.12 6.02
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) : 1.0 1.0 4.0 4.0
d (FLOW DEPTH IN FT) : 0.54 052 | 0.53 0.51
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 2:1 2:1 8:1 8:1
A (AREA IN SQ. FT.) 1.13 1.05 269 2.53
R (HYDRAULIC RADIUS) 0.33 0.32 0.42 0.40
S (BED SLOPE, FT/FT)* 0.0200 | 0.0200 0.0200 0.0200
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING'S COEFFICIENT)* 0.0664 | 0.0500 0.0589 0.0500
V (AT FLOW DEPTH d, CFS) ' 1.77 1.90 2.16 2.29
Q (AT FLOW DEPTH d, CFS) 2.00 2.00 5.80 5.80
| Q, (REQUIRED CAPACITY) CFS - - - -
S, (CRITICAL SLOPE) | 0.0664 | 0.0576 0.0589 0.0512
7S, 0.0465 | 0.0403 0.0412 0.0358
1.3S, 0.0863 | 0.0749 0.0766 0.0666
STABLE FLOW? (Y/N) Y Y Y - Y
FREEBOARD BASED ON UNSTABLE FLOW FT - . - -
FREEBOARD BASED ON STABLE FLOW FT | 1.46 1.48 1.47 1.49
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 05 0.5
D (TOTAL DEPTH) FT : 2.0 2.0 2.0 2.0 .
dso STONE SIZE (IN) - B . -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS \V/iS V/S VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.68 0.65 . 066 | 063
1. (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged. :
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.
" Minimum Freeboard,F, is 0.5 ft.
™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design methaod
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10

CHECKED BY: LGB DATE: 10/27/10

| CHANNEL OR CHANNEL SECTION 6.9 69 | | 6.10 6.10

: Unveg Veg Unveg Veg

PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 15.00 | 15.00 10.00 10.00
CHANNEL TOP WIDTH (FT)@ d 6.54 6.68 4.51 4.31
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 2.0 2.0
d (FLOW DEPTH IN FT) 0.89 0.92 0.63 0.58
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 31 31 31
A {(AREA IN SQ. FT.) 4.22 4.45 2.05 1.82
R (HYDRAULIC RADIUS) 0.61 0.63 0.43 0.40
S (BED SLOPE, FT/FT)* 0.0150 | 0.0150 0.0135 0.0135
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING'S COEFFICIENT)** , 0.0460 | 0.0500 0.0530 0.0500
V (AT FLOW DEPTH d, CFS) 2.82 2.67 1.66 1.87
Q (AT FLLOW DEPTH d, CFS) 11.90 | 11.90 3.40 3.40
Q, (REQUIRED CAPACITY) CFS - - - -
S (CRITICAL SLOPE) 0.0387 | 0.0453 0.0580 0.0526
.78, 0.0271 | 0.0317 0.0406 0.0368
1.38, _ : 0.0503 | 0.0589 0.0754 0.0684
STABLE FLOW? (Y/IN) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 2.11 2.08 1.37 1.42
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 2.0 2.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS | VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S) .

V, (ALLOWABLE VELOCITY) FPS 5.0 3.5 50 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.83 0.86 0.53 0.49
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? - 1.55 1.55 1.55 1.65

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.

™ Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend. PPLS0902
LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 8.1 8.1 8.2 8.2
Unveg | Veg Unveg Veg
PROTECTIVE LINING ** S75 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 9.00 8.00 14.00 14.00
CHANNEL TOP WIDTH (FT)@ d 3.37 3.25 5.15 5.30
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0 2.0 2.0
d (FLOW DEPTH IN FT) 0.59 0.56 0.79 0.83
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 2:1 2:1 5:1 51 °
A (AREA IN SQ. FT.) ‘ 1.29 1.20 2.81 3.01
R (HYDRAULIC RADIUS) 0.35 0.34 0.51 0.53
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0080 0.0080
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)* 0.0530 | 0.0500 0.0450 0.0500
V (AT FLOW DEPTH d, CFS) 1.39 1.50 1.85 1.73
Q (AT FLOW DEPTH d, CFS) 1.80 1.80 5.20 5.20
Q, (REQUIRED CAPACITY) CFS - - - -
S (CRITICAL SLOPE) 0.0626 | 0.0564 0.0396 0.0483
7S, 0.0438 | 0.0395 0.0277 0.0338
1.3S, _ 0.0814 | 0.0733 0.0515 0.0628
STABLE FLOW? (Y/N) | Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.41 1.44 2.21 2.17
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 05
D (TOTAL DEPTH) FT 1 20 2.0 3.0 3.0
ds, STONE SIZE (IN) R - - -
DESIGN METHOD FOR PROTECTIVE LINING ™~ VIS VIS VIS V/S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 5.0 35 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.41 0.39 0.39 0.41
72 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns,

™ Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for .
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LLOCATION: Salem Township

PREPARED BY: GMP ' DATE: 10/22/10
CHECKED BY: LGB ' DATE: 10/27/10
CHANNEL OR CHANNEL SECTION 8.3 8.3 8.4 8.4
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 10.00 | 10.00 9.00 9.00
CHANNEL TOP WIDTH (FT)@ d 4.43 4.33 2.82 2.66
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0 1.0 1.0
d (FLOW DEPTH IN FT) 0.61 0.58 0.45 0.42
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1 2:1 2:1
A (AREAIN SQ. FT.) 1.96 1.84 0.87 0.76
'R (HYDRAULIC RADIUS) 0.41 0.40 0.29 0.27
S (BED SLOPE, FT/FT)* ' 0.0300 | 0.0300 0.0280 0.0280
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)** 0.0530 | 0.0500 0.0550 0.0500
V (AT FLOW DEPTH d, CFS) 2.66 2.83 1.85 2.10
Q (AT FLOW DEPTH d, CFS) 5.20 5.20 1.60 1.60
Q. (REQUIRED CAPACITY) CFS - - - -
S (CRITICAL SLOPE) ' 0.0584 | 0.0525 0.0720 0.0607
78 0.0409 | 0.0368 0.0504 0.0425
1.3S, 0.0759 | 0.0638 0.0936 0.0789
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.39 1.42 1.55 1.58
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.0 2.0 2.0 2.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S) »
V. (ALLOWABLE VELOCITY) FPS 5.0 3.5 5.0 3.5
14 (SHEAR STRESS AT FL.OW DEPTH d) LB/FT? 1.14 1.09 0.79 0.73
7a (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.
" Minimum Freeboard,F, is 0.5 ft.
™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPL80902 _
LOCATION: Salem Township

PREPARED BY: GMP DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 9.1 9.1 9.2 9.2

Unveg |- Veg Unveg Veg

PROTECTIVE LINING ** §75 Grass §75 Grass
CHANNEL TOP WIDTH (FT)@ D 15.00 | 15.00 13.00 13.00
CHANNEL TOP WIDTH (FT)@ d 4.19 4.41 4.35 4.43
CHANNEL SIDE SLOPES (H:V) 2 2 2 -2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 1.0 1.0
d (FLOW DEPTH IN FT) 0.88 0.91 0.84 0.86
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 31 3:1 1:1 1.1
A (AREA IN SQ. FT.) 4.19 4.41 2.24 2.33
R (HYDRAULIC RADIUS) 0.60 0.62 0.47 0.48
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - B - B

n (MANNING’S COEFFICIENT)** 0.0460 | 0.0500 0.0470 0.0500
V (AT FLOW DEPTH d, CFS) 2.29 2.17 1.87 1.80
Q (AT FLOW DEPTH d, CFS) 9.60 9.60 4.20 4.20
Q, (REQUIRED CAPACITY) CFS - - - -

S: (CRITICAL SLLOPE) 0.0388 | 0.0454 0.0451 0.0507
7S, 0.0272 | 0.0318 0.0316 0.0355
1.3S, 0.0504 | 0.0590 0.0586 0.0659
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - ' - -
FREEBOARD BASED ON STABLE FLOW FT 2.12 2.09 2.16 2.14
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 3.0 3.0
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (S)

V. (ALLOWABLE VELOCITY) FPS 5.0 3.5 50 ° 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.55 0.57 0.52 0.54
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.
™ Minimum Freeboard,F, is 0.5 ft.
" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed siope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: GMP

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION 9.3 9.3 9.4 9.4
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 15.00 | 15.00 27.00 27.00
CHANNEL TOP WIDTH (FT)@ d 6.53 6.62 12.17 13.09
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 7.0 7.0
d (FLOW DEPTH IN FT) 0.88 0.91 1.29 1.52
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1 7:1 5:1
A (AREA IN SQ. FT.) 4.20 4.36 12.38 15.30
R (HYDRAULIC RADIUS) 0.60 0.62 0.97 1.11
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0070 0.0070
VEGETATIVE LINING RETARDANCE - B - B
n (MANNING’S COEFFICIENT)** 0.0470 | 0.0500 0.0470 0.0500
V (AT FLOW DEPTH d, CFS) 2.24 2.16 3.29 2.66
Q (AT FLOW DEPTH d, CFS) 9.40 9.40 40.70 40.70
Q, (REQUIRED CAPACITY) CFS - - - .
S (CRITICAL SLOPE) 0.0405 | 0.0455 0.0212 0.0371
7S. 0.0284 | 0.0319 0.0148 0.0260
1.3S. 0.0527 | 0.0592 0.0276 0.0482
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 2.12 2.09 3.71 2.48
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 5.0 5.0
ds, STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ V/S VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 5.0 35 5.0 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.55 0.56 0.56 0.67
1.55 1.55 1.55 1.55

7. (MAX ALLOWABLE SHEAR STRESS) LB/FT?

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

. conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




Trapezoidai Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description; POI 1 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
N Lo A (203
Manning’s Equation:  _ 1486 (.—— ) + /s
- n P
. N Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data; Swale 1.1 Check Check Chadk
-Discharge, Q= 1.40 1.40 1.40 cfs
Left Side Stope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 20 2.0 2.0 feet
Bed slope, s= 0.0130 0.0130 0.0130 fi/ft
Available depth of channel: 1.50 1.50 1.80 feet
(OPTIONAL)  Input Manning's 'n": 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B . B

Calculate Flow Depth:

Flow depth, d= 0.46 0.35 0.35 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.04 1.15 1.15 feet
Calculated Velocity, V= 1.04 1.46 1.46 fps
Flow Top Width, T= 384 342 3.42 feet
Flow Area, A= 1.34 0.96 0.96 sq ft
Wetted Perimeter, P= 4.05 3.58 3.568 feet
Hydraulic Radius, R= 0.33 0.27 0.27 feet
Shear stress on channel bottom, = 0.37 0.29 0.29 Ibs/sf
Critical Slope, S¢= 0.0673 0.0592 0.0592 fu/ft
Flow stable? (no if .75, < § < 1.38,)= yes yes yes
Required Freeboard= 05 0.5 0.5 feet
Altowable Velocity for Lining Material= 35 3.5 3.5 fps

‘Conclusions
A temporary erosion control blanket (ECB) is needed.

(\PROJECTS\PPLS\PPLS0302-Bell 8end Land Development\ANALYTICALICALCULATIONS\SWALE CALCS\PERMANENT\[Swales.xis}Swale 1.1

rs



Trapezoidai Channel Analysis - Open Channel Flow (w/ Manning's Eq}

Client/Subject: PPL Bells Bend
Description: POI 1 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
*Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on £E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
. o 14 A (213
Manning's Equation: _ 1.486 . A (— ) . \/g'
n P
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 1.2 | Creck Check Chock
Discharge, Q= 1.40 1.40 1.40 cfs
Left Side Slope = 20 2.0 2.0 HAV
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0130 0.0130 0.0130 ft/ft
Available depth of channel: . 1.50 1.50 1.50 feet
(OPTIONAL) input Manning's 'n" 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

' Flow depth, d= 0.46 0.35 0.35 feet
Caiculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.04 1.45 1.15 feet
Calculated Velocity, V= 1.04 1.46 1.46 fps
Flow Top Width, T= 3.84 3.42 3.42 feet
Flow Area, A= 1.34 0.96 0.96 sq ft
Wetted Perimeter, P= 4.05 358 3.58 feet
Hydrauiic Radius, R= 0.33 0.27 0.27 feet
Shear stress on channel bottom, 1= 0.37 0.29 0.29 bs/sf
Critical Slope, Sc= 0.0673 0.0592 0.0592 f/ft
Flow stable? (no if .78, < s.< 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

L\PROJECT S\PPLSVPPLS0S02-Belt Bend Land DevelopmentANALYTICALNCALCULATIONS\SWALE CALCS\WPERMANENTY{Swales xisiSwale 1.2



Trapezoidal Channel Analysis - Open Channe! Fiow (w/ Manning's E£q)

Clien/Subject: PPL. Bells Bend
Description: POl 1 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by.

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0} channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum aillowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
st IS 4 A (23
Manning's Fquatlon. Q= 1.486 - (__ ) . /S
n P
. . Bare - Velocity Grass - Velocily Grass - Capacity
Given Input Data: Swale 1.3 Check Check Check
Discharge, Q= 4.10 4.10 410 cfs
Left Side Slope = 2.0 2.0 20 H:1V
Right Side Slope = 2.0 2.0 2.0 H.1V
Base width of Channei, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0170Q 0.0170 0.0170 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n": 0.0520 0.0500 0.0500 ‘
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calcuiate Flow Depth:

Flow depth, d= 0.62 0.60 0.60 feet

Calcutated Results: Design Acceptable? Yes Yes Yes :
Freeboard, f= 1.38 1.40 1.40 feet
Calculated Velocity, V= 2.03 215 2.15 fps
Flow Top Width, T= 449 4.39 4.39 feet
Flow Area, A= 2.02 1.91 1.91 sq ft
Wetted Perimeter, P= 479 4.67 4.67 feet
Hydrautic Radius, R= 0.42 0.41 : 0.41 feet
Shear stress on channel bottom, 1= 0.66 0.83 0.63 Ibs/sf
Critical Slope, S.= 0.0559 0.0522 0.0522 ft/ft
Flow stable? (no if .75, < s < 1.3S,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity fgr Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

I\PROJECTS\PPLSWPLE0902-Bell Bend Land DevelopmenANALYTICAL\CALCULATIONSISWALE CALCS\WERMANENT{Swales.xis)Swaie 1.3



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description; POl 2 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Proj’ect #: PPL0S02
Date: 14 Oct 10 Checked by,

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangutar (b=0) channel. By inputting the channel characteristics, the
fiow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manuai guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manuali for reference.
sy Lo 1.48 A (23
Manning’s Equation: . _ 1486 _ (_.. ) “fs
n P
. R Bare - Velocity — Grass - Velocity ~ Grass - Capacily
Given Input Data: Swale 2.1 Check Check Check
Discharge, Q= 1.30 1.30 1.30 cfs
Left Side Slope = 2.0 2.0 2.0 H1V
Right Side Slope = 20 2.0 2.0 H:1V
Base width of Channel, b= - 20 2.0 2.0 feet
Bed slope, s=  0.0130 0.0130 0.0130 ft/ft
Available depth of channel: 1.50 1.50 1.50 feet
{OPTIONAL) Input Manning's 'n': 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.44 0.34 0.34 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 1.06 1.16 1.16 feet
Calculated Velocity, V= 1.01 1.43 1.43 fps
Flow Top Width, T= 3.78 3.36 3.36 feet
Flow Area, A= 1.28 0.91 0.91 sq ft
Wetted Perimeter, P= 3.99 3.582 3.52 feet
Hydraulic Radius, R= 0.32 026 0.26 feet .
Shear stress on channel bottom, 1t = 0.36 0.28 0.28 Ibs/sf
Critical Slope, Sc= 0.0678 0.0599 0.0599 fuft
Flow stable? (no if .75, < s < 1.35;)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
’ A temporary erosion control blanket (ECB) is needed.

IWPROJECTS\PPLS\PPLS0902-Bell Bend Land DevelopmenMANALYTICALICALCULATIONSISWALE CALCSIPERMANENTSwales xIs)Swale 2.1



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: PCI 2 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS ) Project #: PPLO902
Date: 14 Oct 10 [Checked by:
’ M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Ergsion and Sedimentation Controt Manuai for reference.
PR I 1.486 213
Manning's Equation: = R ) N /S
n
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 2.2 Check Check Chock
‘ Discharge, Q= 1.10 1.10 1.10 cfs
. Left Side Slope = 2.0 2.0 2.0 H:1Vv
‘ Right Side Slope = 2.0 2.0 2.0 H:A1v .
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fuft
Available depth of channel; 1.50 1.50 1.50 feet
(OPTIONAL) Input Manning's 'n: 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.46 .33 0.33 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.04 1.17 1.17 feet
Calculated Velocity, V= 0.83 1.24 1.24 fps
Flow Top Width, T= 3.83 3.33 3.33 feet
Flow Area, A= 1.33 0.89 0.89 sqg ft
Wetted Perimeter, P= 4.05 3.49 3.49 feet
Hydraulic Radius, R= 0.33 0.25 0.25 feet
Shear stress on channel bottom, © = 0.29 0.21 0.21 Ibs/sf
Critical Slope, S= 0.0674 0.0602 0.0602 ft/ft
Flow stable? (no if .7S, < s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 3 Print Date: 6 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by.

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular {(b=0) channel. By inputting the channel characteristics, the
flow depth wili be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
[ FUUTSI 1.486 A (23
Manning’s Equation: _ 1.4886 ‘A (_ ) /s
n P :
. . Bare - Velocity, Grass - Velocity  Grass - Capacity
Given Input Data: Swale 3.1 - Check Check Check
Discharge, Q= 4.80 4.80 4.80 cfs
Left Side Slope = 20 2.0 2.0 H: 1V
Right Side Slope = - 2.0 20 2.0 H1V
Base width of Channel, b= 4.0 40 _ 4.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 200 feet
(OPTIONAL) Input Manning's 'n'": 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.58 0.55 0.55 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.42 1.45 1.45 feet
Calculated Velocity, V= 1.62 1.71 1.71 fps
Flow Top Width, T= 6.30 6.20 6.20 feet
Flow Area, A= 2.97 2.814 2.81 sq ft
Wetted Perimeter, P= 6.57 6.46 6.46 feet
Hydraulic Radius, R= 0.45 0.43 0.43 . feet
Shear stress on channel bottom, 1= 0.36 0.34 - 034 ibs/sf
A Critical Siope, S.= 0.0556 0.0501 0.0501 fi/it
Flow stable? (no if 7S, < s < 1.38.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description; POI 3 Print Date; 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by.
M. Fenick

Objective: :
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0} channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The tast
line calculates the maximum aliowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
ing' ion: 1.486 A\
Manning's Equation: . _ 1486 (— ) /s
n P
. . Bare - Velocity.  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 3.2 Check ok Check
Discharge, Q= 2.50 2.50 2.50 cfs
Left Side Slope = 2.0 2.0 X 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 HV
Base width of Channel, b= 2.0 2.0 20 feet
Bed slope, s= 0.0100 - 0.0100 0.0100 - fuft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL) Input Manning's 'n>  0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: 8 B

Calculate Flow Depth:

Flow depth, d= 0.61 . 0.53 0.53 feet
Calculated Resuits: ' Desian Acceptable? Yes Yes Yes
Freeboard, f= 1.39 1.47 1.47 feet
Calculated Velocity, V= 1.28 1.53 1.53 fps
Flow Top Width, T= 4.44 © 413 413 feet (
Flow Area, A= 1.96 1.63 163 ~  sqft
Wetted Perimeter, P= 472 4,38 4,38 feet
Hydraulic Radius, R= 0.41 0.37 0.37 feet
Shear stress on channel bottom, ¢ = 0.38 0.33 0.33 Ibs/sf
Critical Slope, Sg= 0.0606 0.0537 0.0537 f/ft
Flow stable? (no if .7S; < s < 1.3S.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Conclusions

A temporary erosion control blanket (ECB) is needed.

Bescription: POI 3 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet wilt calculate the amount of flow through
a trapezoida! or triangular {(b=0) channel. By inputting the channel characteristiqs, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
‘* Method: See PA Erosion and Sedimentation Control Manual for reference.
|
. Lo 1.48 A \ 23
Manning's Equation: 1486 _ (-*- ) /s
n P ‘
. . Bare - Velocity  Grass - Velocity Grass - Capacity
Given Input Data: Swale 3.3 Check Check Check
’ Discharge, Q= 8.57 8.57 8.57 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0330 0.0330 0.0330 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL}  Input Manning's 'n" 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.57 0.54 0.54 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.43 1.46 1.46 feet
Calculated Velocity, V= 2.94 3.10 3.10 fps
Fiow Top Width, T= 6.27 6.18 6.18 feet
Flow Area, A= 2.91 2.77 2.77 sq ft
Wetted Perimeter, P= 6.54 6.43 6.43 feet
Hydraulic Radius, R= 0.45 0.43 0.43 feet
Shear stress on channel bottom, ©= 1.17 1.12 1.12 Ibs/sf
Critical Stope, S¢= 0.0558 0.0502 0.0502 fuft
Flow stable? (noif .78, <s < 1.3S.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend ‘
Description: POI 3 Print Date: & Nov 10 10:11 AM

Prepared by ATS . Prq’ecl #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective: :
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelings. The fast
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.

Manning's Equation: 148 (ﬁ )2/3 . \/S_
n P
Given Input Data: ' Swale 3.4 Bare—c-h\e/;zl(ocity Gras-(sl;_e.vgilocily Graszﬁ;a;aci(v
Discharge, Q= 9.57 9.57 9.57 cfs
Left Side Slope = 2.0 2.0 2.0 H:V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 3.0 3.0 3.0 . feet
Bed slope, s= 0.0330 0.0330 0.0330 fit
Available depth of channel: 3.00 3.00 - 3.00 feet
{OPTIONAL)  Input Manning's 'n". 0.0510 0.0500 (.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Dépth:

Flow depth, d= 0.68 0.66 0.66 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.32 2.34 2.34 feet
Calculated Velocity, V= 3.25 3.33 3.33 fps
Flow Top Width, T= 570 5.65 5.65 feet
Flow Area, A= 2.94 2.87 2.87 sq ft
Wetted Perimeter, P= 6.02 5.97 5.97 feet
Hydraulic Radius, R= 0.49 0.48 0.48 feet
Shear stress on channel bottom, 1 = 1.39 1.37 1.37 lbs/sf
Critical Slope, S.= 0.0508 0.0490 0.0490 ft/ft
Flow stable? (noif . 7S, < s < 1.3S.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 35 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 3 - Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA £E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
’ i P ] 1486 A 23
Manning's Equation: o= =0 . (_. ) . \/S
: n P
. A Bare - Velocity  Grass - Velocity Grass - Capacity
Given Input Data: Swale 3.5 Chock Check Chack
Discharge, Q= 4.30 4.30 4.30 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H: 1V
Base width of Channel, b= - 1.0 1.0 1.0 feet
Bed slope, s= £.0080 0.0080 0.0080 ft/ft
Available depth of channel: ~ 3.00 ©3.00 3.00  feet
{OPTICNAL)  Input Manning's 'n": 0.0460 0.0500 0.0500
Lining Type: ECB CGrass Grass
Retardance Factor for Grass Cover: ' B B

Calculate Flow Depth:

Flow depth, d= 0.88 0.90 0.0 feet

Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 212 2.10 2.10 feet
Calculated Velocity, V= 1.76 1.69 1.69 fps
Flow Top Width, T= 453 462 462  feet
Flow Area, A= 2.44 2.54 2.54 sq ft
Wetted Perimeter, P= 4.94 5.05 5.05 feet
Hydraulic Radius, R= 0.49 0.50 0.50 feet
Shear stress on channel bottom, 1= 0.44 0.45 0.45 bs/sf
_ Critical Slope, S.= 0.0426 0.0500 0.05C0 fuft
Flow stable? (no if 7S, < s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Materiai= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POI 3 v T o
Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by: |
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
- Lo A (23
Manning's Equation: _ 1.486 “p (__ ) . \/S
: n P
. . Bare - Velocity — Grass - Velocity Grass - Capacity
Given Input Data: Swale 3.6 Check Check Check
Discharge, Q= 3.80 3.80 3.80 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0070 0.0070 0.0070 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL)  [nput Manning's 'n.  0.0500 0.0500 0.0500
Lining Type: ECB Grass Grass

Retardance Factor for Grass Covetr: B B

Calculate Flow Depth:

Flow depth, d= 0.76 0.72 0.72 feet
Calculated Results: Design Acceptable? Yes Yes Yes
’ Freeboard, f= 2.25 2.28 2.28 feet
Calculated Velocity, V= 1.45 1.54 . 154 fps
Flow Top Width, T= 5.00 4.87 4.87 feet
Flow Area, A= 2.62 2.46 2.46 sq ft
Wetted Perimeter, P= 5.35 521 5.21 feet
Hydraulic Radius, R= 0.49 0.47 0.47 feet
Shear stress on channel bottom, 1 = 0.33 0.31 0.31 los/sf
Critical Stope, S.= 0.0494 0.0500 0.0500 fi/ft
Flow stable? (no if .75, < s < 1.38, )= yes yes " yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Apalysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 3
Prepared by: ATS
Date: 14 Oct 10

Print Date: 5 Nov 10 10:11 AM

Project #: PPL0S0Z

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
- . 213
Manning's Equation: - 1_‘:]8.6 A ) . \/—S_
Given Input Data: Swale 37 Baregib\;—;lsoci:v Gras;g\gocity Grassﬁacity
Discharge, Q= 3.50 3.50 3.50 cfs
Left Side Slope = 20 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed siope, s= 0.0050 0.0050 0.0050 fuft
Available depth of channel: 3.00 3.00 3.00 feet
(opTioNAL)  Input Manning's 'n': 0.0490 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: . B B
Calculate Flow Depth:
Flow depth, d= 0.79 0.76 0.76 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.21 2.24 2.24 feet
Calculated Velocity, V= 1.23 1.31 1.31 fps
Flow Top Width, T= 5.17 5.03 5.03 feet
Flow Area, A= 2.84 2.67 2.67 sq ft
Wetted Perimeter, P= 5.55 5.39 5.39 feet
Hydraulic Radius, R= 0.51 0.49 0.49 feet
Shear stress on channei botiom, © = 0.25 0.24 0.24 bs/sf
Critical Slope, S.= 0.0468 0.0493 0.0493 fuft
Flow stable? (no if .73, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 35 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI! 3 _ Print Date:  $ Nov 10 10:11 AM
Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
S I 48 A (273
Manning's Equation: 5 _ 1.486 A (— ) /s
n P
Given Input Data: Swale 3.8 Barec-h\éiLocity Grasz;e\ﬁlocity GrassCheC:;acity
Discharge, Q=  12.10 1210 1210 cfs
Left Side Slope = .20 2.0 2.0 Hv
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s=  0.0050 0.0050 0.0050 ft/ft
Available depth of channei: 4,00 4.00 4.00 feet
(opTioNAL)  Input Manning's 'n'; 0.0410 0.0500 0.0500
' Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 1.12 1.23 1.23 feet
Calculated Results: Design Acceptable? Yes Yes Yes
_ Freeboard, = 2.88 2.77 2.77 feet
Calculated Velocity, V= 2.07 1.80 1.80 fps
Flow Top Width, T= 7.47 7.92 7.92 feet
Flow Area, A= 5.85 6.72 . 6.72 sq ft
Wetted Perimeter, P= 8.00 8.50 8.50 feet
Hydraulic Radius, R= 0.73 0.79 0.79 feet
Shear stress on channel bottom, 1= 0.35 0.38 0.38 lbs/sf
Critical Slope, S.= 0.0291 0.0423 0.0423 ft/ft
Flow stable? (noif .7S. < s < 1.38.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Man'm’nq's Eq)

Client/Subject: PPL Bells Bend

Description: POI 4 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: "PPLO9C2
Date: 14 Oct 10 Checked by:
: M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
s .o 1.488 213 )
Manning's Equation: = =R ) . \/S
n
. . Bare - Velocity ~ Grass - Velocity ~ Grass - Capagity
Given Input Data: Swale 4.1 Check Check Check
Discharge, Q= 7.00 7.00 7.00 cfs
Left Side Slope = 2.0 2.0 2.0 H.1V
Right Side Slope = 2.0 2.0 2.0 H:1Vv
Base width of Channel, b= 2.0 2.0 20 feet
Bed slope, s= 0.0110 0.0110 0.0110 fH/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.86 0.88 0.88 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 214 212 2.12 feet
Calculated Velocity, V= 2.19 2.12 2.12 fos
Flow Top Width, T= 5.44 5.51 551 feet
Flow Area, A= 3.20 3.30 3.30 sq ft
Wetted Perimeter, P= 5.85 5.93 5.93 feet
Hydraulic Radius, R= 0.55 0.56 0.56 feet
Shear stress on channel bottom, 1= 0.59 0.60 0.60 * Ibs/sf
Critical Slope, S.= 0.0423 0.0476 0.0476 i/t
Flow stabie? (no if .78, < s < 1.3S,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions

A temporary erosion control bianket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 4 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPL0O902
Date: 14 Oct 10 '

| Checked by:
M. Fenick

Obijective: .
Using Manning's equation, this spreadsheet wili calculate the amount of flow through
a trapezoidat or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
., . 1 A (213
Manning’s Equation: _ 1480 (—- ) /s
n P _
Given Input Data: Swale 4.2 Barei:-h\ég:(ocity Gras(s”-le\eiilocﬂ Grassc;‘ecifacitv
Discharge, Q= 4.10 4.10 4.10 cfs
Left Side Slope = 2.0 2.0 2.0 H1V
Right Side Slppe = 2.0 2.0 2.0 H.1V
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s= 0.0120 0.0120 0.0120 fuft
Available depth of channel; 2.00 2.00 2.00 feet
(CPTIONAL) input Manning's 'n" 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.58 0.56 0.56 feet .
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.42 1.44 1.44 feet
Calcuiated Velocity, V= 1.71 1.79 1.79 fps
Flow Top Width, T= 5.31 523 5.23 feet
Flow Area, A= 2.40 2.29 2.29 sq ft
Wetted Perimeter, P= 5.58 5.49 5.49 feet
Hydraulic Radius, R= 0.43 0.42 0.42 feet
Shear stress on channel bottom, t= 0.43 0.42 0.42 (bs/sf
Critical Slope, S;= 0.0570 0.0512 0.0512 f/ft
Flow stable? (no if .75, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 05 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channe! Flow {w/ Manning's Eq)

Client/Subject: PPL Belis Bend
Description: POl 4 ’ Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will caiculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are aiso computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference,
— N 48 A (23
Manning's Equation: _ 1.486 ‘A .(_ ) . \/S
n P
. . ’ Bare - Velocity ~ Grass - Velocity Grass - Capacity
Given Input Data: Swale 4.3 Check Check Check
Discharge, Q= 0.80 0.80 0.80 cfs
Left Side Slope = 2.0 2.0 2.0 HAV
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed siope, s= 0.0180 0.0180 0.0180 fi/ft
Available depth of channe!: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n’: 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: ‘B B

Caiculate Flow Depth:

Flow depth, d= 0.37 _ 0.33 0.33 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.63 1.67 1.67 feet
Caiculated Velocity, V= 125 1.44 1.44 fps
Flow Top Width, T= 2.47 2.34 2.34 feet
Flow Area, A= 0.64 0.56 0.56 sq ft
Wetted Perimeter, P= . 2.64 2.49 2.49 feet
Hydraulic Radius, R= 0.24 0.22 0.22 feet
Shear stress on channel bottom, 1t = 0.41 0.37 0.37 Ibs/sf
Critical Slope, S¢= 0.0757 0.0640 0.0640  fYft
Flow stable? (no if .7S, < s < 1.38,)= yes yes yes
' Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq) ‘

Clieny/Subject: PPL Bells Bend
Description: POl 4 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS | TRt o
Date: 14 Oct 10 Checked by:

M. Fenick

Obiective:
Using Manning'’s equation, this spreadsheet will caiculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
., . 1486 A \23 -
Manning’s Equation: 0= =2 «p (_ ) *\/S
n P
. . Bare - Velogity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 4.4 Check Check Check
Discharge, Q= 0.60 0.60 0.60 cfs
Left Side Slope = 20 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H.1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, 5= 0.0200 0.0200 0.0200 fft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL) Input Manning's 'n": 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.31 0.28 0.28 feet

Calculated Results: Desiqn Acceptable? Yes Yes Yes
Freeboard, f= 1.69 1.72 1.72 feet
Calculated Velocity, V= 1.17 1.35 1.35 fps
Flow Top Width, T= 2.26 2.14 2.14 feet
Flow Area, A= 0.51 0.44 0.44 sq ft
Wetted Perimeter, P= 2.41 2.27 - 2.27 feet
Hydraulic Radius, R= 0.21 0.20 0.20 feet
Shear stress on channel bottom, 1= 0.39 0.35 0.35 tbsist
Critical Slope, S¢= 0.0786 0.0666 0.0666 fuft:
Flow stable? (no if .7S. < s < 1.38.)= yes - yes yes
Required Freeboard= 0.5 0.5 ‘ 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB} is needed.

IAPROJECTS\PPLSWPPLS0S02-Bell Bend Land DevelopmentANALYTICALICALCULATIONSISWALE CALCSWPERMANENT{Swales.xls|Swale 4.4



Trapezoidal Channel Analysis - Open Channei Flow (w/ Manning's Ea)

Client/Subject: PPL Beils Bend
Description: POl 4 Print Date: 5 Nov 10 10:11 AM

Prepared by ATS Project #: PPLOYS02
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channet characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
.y s 1.486 A \23
Manning's Equation: _ L2909 « A (— ) *\/S
n P \
. . Bare - Velocity — Grass - Velocity  Grass - Capacity
Given Input Data: Swale 4.5 Check Chack Check
Discharge, Q= 1.10 1.10 1.10 cfs
Left Side Slope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 Hv
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed siope, s= 0.0330 0.0330 0.0330 fi/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0550 0.0500 0.0500 .
Lining Type: ECB Grass Grass

Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.36 0.34 0.34 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 1.64 1.66 1.66 feet
Calculated Velocity, V= 1.74 1.95 1.85 fps
Flow Top Width, T= 2.46 2.35 2.35 feet
Flow Area, A= 0.63 0.56 0.56 sq ft
Wetted Perimeter, P= 2.63 2.51 2.51 feet
Hydraulic Radius, R= 0.24 0.22 0.22 feet
Shear stress on channel bottom, 7 = 0.75 0.69 0.69 tbs/sf
Critical Slope, S.= 0.0759 0.0639 0.0639 fi/ft
Flow stable? (no if .7S; <s < 1.38.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

Conclusions ,
A temporary erosion control blanket (ECB) is needed.

IA\PROJECTS\PPLS\PPILS0302-Bell Bend Land DevelopmenANALYTICALICALCULATIONS\SWALE CALCS\PERMANENTYSwaies. xls)Swale 4.5



Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq) ’

Client/Subject: PPL Bells Bend
Description: POl 4 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #; PPL0S02
Date: 14 Oct 10

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channei characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
.. A 1.486 A (213
Manning's Equation: 0= =2 «p (__ ) *\/S
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 4.6 Creck Check Check
Discharge, Q= 7.00 7.00 7.00 ¢ofs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s= 0.0060 . . 0.0060 0.0060 ft/ft
Availabte depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0470 0.0500 .~ 0.0500
‘ Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.86 0.89 0.89 - feet
Caiculated Resulits: Desian Acceptable? Yes ' Yes Yes
Freeboard, f= 2.14 2.11 2.11 feet
Calculated Velocity, V= 1.71 1.65 1.65 fps
Flow Top Width, T= 6.46 6.55 6.55 feet
Flow Area, A= 4.09 4.24 4.24 sq ft
Wetted Perimeter, P= 6.87 6.97 6.97 feet .
Hydraulic Radius, R= 0.60 0.61 0.61 feet
Shear stress on channel bottom, 1 = 0.32 0.33 0.33 ibs/sf
Critical Slope, S.= 0.0406 0.0457 0.0457 fut
Flow stable? (no if .7S, < s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion controt blanket (ECB) is needed.

IPROJECTSIPPLSIPPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCSWERMANENT\{Swales.xis|Swate 4.6



Trapezoidal Channel Analysis - Open Channe! Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POl 4 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: pPLO9C2
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calcufate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
s P 1.486 213
Manning's Equation: - 0L ) . /S
n
. R Bare - Velocity ~ Grass - Velogity  Grass - Capacity
Given input Data: Swale 4.7 Check Check Check
Discharge, Q= 520 520 5.20 cfs
Left Side Slope = 2.0 2.0 2.0 HV
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 20 2.0 20 feet
Bed slope, s= 0.0100 0.0100 0.0100 ftsft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0490 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B 8
Calculate Flow Depth:
Flow depth, d= 0.78 0.77 0.77 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.22 2.23 2.23 feet
Calculated Velocity, V= 1.89 1.90 1.90 fps
Flow Top Width, T= 5.10 5.09 5.09 feet
Flow Area, A= 2.75 2.74 2.74 sq ft
Wetted Perimeter, P= 5.47 5.46 5.46 feet
Hydraulic Radius, R= 0.50 0.50 0.50 feet
Shear stress on channel bottom, 1 = 0.48 0.48 0.48 Ibs/sf
Critical Slope, S.= 0.0471 0.0491 0.0491 ft/ft
Flow stable? (no if 7S, < s < 1.38,)= yes yes ~yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject; PPL Bells Bend

Description; POl 4 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS | Project #: PPLOS02
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channei characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
' P A ’i.486 A 23
. Manning's Equation: 1480, (m ) . \/S
! . n P
' . . Bare - Velocity — Grass - Velocity  Grass - Capacity
- Given Input Data: Swale 4.8 Check Check Check
Discharge, Q= 570 5.70 570 cfs
Left Side Slope = 2.0 2.0 2.0 H.1V
‘ Right Side Slope = 2.0 2.0 2.0 H:1V
‘ Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= ) 0.0060 0.0060 - 0.0060 f/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL)  Input Manning's 'n". 0.0460 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.90 0.92 0.92 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.10 2.08 2.08 feet
Calcutated Velocity, V= 1.68 1.61 1.61 fps
Flow Top Width, T= 5.58 5.68 568 feet
Flow Area, A= 3.40 3.53 3.53 sq ft
Wetted Perimeter, P=  ~ 6.01 6.11 6.11 feet
Hydraulic Radius, R= 0.57 0.58 0.58 feet
Shear stress on channel bottom, © = 0.34 0.34 0.34 Ibs/sf
Critical Slope, S.= 0.0401 0.0470 0.0470 fu/ft
Flow stable? (no if .75, <s < 1.35.)= yes yes : yes
Required Freehoard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB} is needed.

INPROJECTSWPPLS\PRLS0902-Beli Bend Land DevelopmentANALYTICALICALCULATIONSISWALE CALCS\PERMANENT\[Swates.xis|Swale 4.8



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's £q)

Client/Subject. PPL Bells Bend
Description: POl 4 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet wiil calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation:  _ 1486 (ﬁ )2/3* Js
n P
) Given Input Data: Swale 4.9 Barec-hﬁocitv Gras;—';-g\-/gzlocitv Grassg_—ng—ca;acity
Discharge, Q= 2.70 2.70 2.70 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 T 20 H:1V
Base width of Channel, b= 2.0 2.0 20 feet
Bed siope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.61 0.55 0.55 feet
Caiculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.39 1.45 1.45 feet
Cailcuiated Velocity, V= 1.39 1.57 1.57 fps
Flow Top Width, T= 4.42 422 4,22 feet
Flow Area, A= 1.94 1.72 1.72 sq ft
Wetted Perimeter, P= 4.71 4.48 .4.48 feet
Hydraulic Radius, R= 0.41 0.38 0.38 feet
Shear stress on channel bottom, 1 = 0.38 0.35 0.35 lbs/sf
Critical Slope, S.= 0.0585 0.05632 0.0532 ft/ft
Flow stable? (no if .78, < s < 1.38,)= yes yes yes
‘ Required Freeboard= 05 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Fiow {w/ Manning's Eq)

~ Client/Subject: PPL Bells Bend :
Description: POl 5§ Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by-

M. Fenick

Objective:
Using Manning's equation, this spreadsheet wiil calculate the amount of flow through

a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Controt Manual for reference.
ing's Equation: 1.486 ANRB
Manning's Equation: . _ 14%0 , (~— ) /s
n P
. . Bare - Velocity . Grass - Velocity  Grass - Capacity
Given Input Data; Swale 5.1 ‘ Check Check Check
Discharge, Q= 3.50 3.50 3.50 cfs
Left Side Slope = 2.0 2.0 20 H:1V
Right Side Slope = 2.0 2.0 2.0 H1V
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s= 0.0080 0.0080 0.0080 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.61 0.57 0.57 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.39 1.43 1.43 feet
Caiculated Velocity, V= 1.35 1.48 1.48 fps
Flow Top Width, T= 545 5.29 529 feet
Flow Area, A= 2.59 2.37 2.37 sq ft
Wetted Perimeter, P= 5.74 5.55 5.55 feet
Hydraulic Radius, R= 0.45 0.43 0.43 feet
Shear stress on channel bottom, ©= 0.31 0.29 0.29 Ibs/sf
' Critical Slope, S,= 0.0561 0.0508 0.0508 fit
Flow stable? (no if .7S; <s < 1.38.)= yes yes -yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POt § Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The fast
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
N o A (203
Manning's Equation: Q= 1.486 * A (— ) ¥ \/S
n P ’
. . Bare - Velocity — Grass - Velocity  Grass - Capacity
Given input Data: Swale 5.2 Check Check Check
Discharge, Q= 26.10 26.10 26.10 cfs
Left Side Slope = 2.0 2.0 2.0 H:1Vv .
Right Side Slope = 2.0 2.0 2.0 H:AAV
Base width of Channel, b= " 30 3.0 3.0 feet
Bed slope, s= 0.0080 0.0080 0.0080 ft/ft
Available depth of channel: 5.00 5.00 5.00 feet
(OPTIONAL) {nput Manning's 'n": 0.0360 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 1.37 1.60 1.60 feet
* Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 3.63 3.40 3.40 feet
Calcutated Velocity, V= 3.33 2.62 2.62 fps
Flow Top Width, T= 8.47 g.41 9.41 feet
Flow Area, A= 7.84 9.95 9.95 sq ft
Wetted Perimeter, P= 9.11 10.17 10.17 feet
Hydraulic Radius, R= 0.86 0.98 0.98 feet
Shear stress on channel bottom, © = 0.68 0.80 0.80 Ibs/sf
Critical Slope, S;= 0.0214 0.0396 0.0396 f/ft
Flow stable? (no if .7S, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions :
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq) *

ClienySubject: PPL Bells Bend
Description: POl 5 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
ing" ion: 1.486 A3
Manning's Equation:  _ 140 (-— ) N
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: . Swaled3 Check Check Check
Discharge, Q= 1.70 1.70 - 1.70 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 20 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0150 0.0150 0.0150 fr/it
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n': 0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.54 : 0.51 0.51 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.46 1.49 1.49 feet
Calculated Velocity, V= 1.52 1.63 1.63 fps
Flow Top Width, T= 3.16 3.06 3.06 feet
Flow Area, A= 1.12 1.04 1.04 sq ft
Wetted Perimeter, P= 3.4 3.30 3.30 feet
Hydraulic Radius, R= 0.33 0.32 0.32 feet
Shear stress on channel bottom, 1 = 0.50 0.48 0.48 Ibs/sf
Critical Slope, 8= 0.0665 0.0577 0.0577 ft/ft
Flow stable? (no if .7S, < s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend _
Description: POI 6 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manuat guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
- — A 273
Manning's Equation:  _ 1486 (-— ) /s
n P
. . Bare - Velocity ~— Grass - Velocity  Grass - Capacity
Given Input Data: Swale 6.1 Check Check Check
Discharge, Q= 1.00 1.00 1.00 cfs
Left Side Slope = 2.0 2.0 2.0 H:V
Right Side Slope = 20 2.0 2.0 H:AV
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 f/ft
Available depth of channel: 2.00 2.00 ~2.00 feet
(OPTIONAL)  Input Manning's 'n’. 0.0550 . 0.0500 0.0500
Lining Type: EC8 Grass Grass
Retardance Factor for Grass Cover: B B

Calcujate Fiow Depth:

Flow depth, d= 0.47 0.42 0.42 teet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.83 1.58 1.68 feet
Calculated Velocity, V= 1.09 1.27 1.27 fps
Flow Top Width, T= 2.89 L 2.70 2.70° feet
Flow Area, A= 0.92 0.79 0.79 sq ft
Wetted Perimeter, P= 3.1 2.90 2.90 feet
Hydraulic Radius, R= 0.29 0.27 0.27 feet
Shear stress on channel bottom, = 0.29 0.27 0.27  lbs/sf
Critical Slope, S;= 0.0713 0.0604 0.0604 f/ft
Flow stable? (no if .78, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

. Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 6 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project#: ~ PPLO902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
‘Using Manning's equation, this spreadsheet will calculate the amount of flow through .
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The tast
line caiculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference..
A L 1.486 A 203 ’
Manning's Equation: Q= —* ) (__ ) * \/S
n P
. X Bare - Velocity ~ Grass - Velocity Grass - Capacity
Given Input Data: Swale 6.2 Check Creck Check
Discharge, Q= 3.60 3.60 3.60 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H.1Vv
Base width of Channel, b= 3.0 3.0 . 3.0 feet
Bed slope, s= 0.00%80 0.0090 0.0090 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL) Input Manning's 'n': 0.0620 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.66 0.56 0.56 feet
Calculated Resuits: Design Acceptable? Yes - Yes Yes
Freeboard, f= 1.34 1.44 1.44 feet
Calculated Velocity, V= 1.27 1.56 1.66 fps
Flow Top Width, T= 562 5.25 525 feet
Flow Area, A= 2.83 2.31 2.31 sq ft
Wetted Perimeter, P= 593 5561 5.51 feet
Hydraulic Radius, R= 0.48 0.42 0.42 feet
Shear stress on channel bottom, 1= 0.37 0.32 0.32 lbs/sf
Critical Slope, S¢.= 0.0756 0.0511 0.0511 ft/ft
Flow stable? (no if .75, <'s < 1.3§;)= yes yes yes
Reguired Freeboard= 05 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channe! Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 6 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0OS02
Date: 14 Oct 10 Checked by:

M. Fenick

Obijective: :
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidat or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum afiowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Fa gt . 1.486 A (23
Manning's Equation:  _ 1480 , (_ ) "N
‘ n P
! s - _ Bare - Velocity  Grass - Velocity  Grass - Capacity
i Given Input Data: Swale 6.3 Check Check Check
g Discharge, Q= 2.10 2.10 210 cfs
‘ Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 20 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0120 0.0120 0.0120 ft/ft -
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL) Input Manning's ‘n" 0.0530 0.0500 0.0500
' Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.62 059 0.59 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.38 1.41 1.41 feet
Calculated Velocity, V= 1.51 1.64 1.64 fps
Flow Top Width, T= 348 3.36 3.36 feet
Flow Area, A= 1.39 1.28 1.28 sq ft
Wetted Perimeter, P= 3.78 3.63 3.63 feet
_ Hydraulic Radius, R= 0.37 0.35 0.35 feet
Shear stress on channel bottom, = 0.46 0.44 0.44 Ibs/sf
Critical Slope, S.= 0.0619 0.0558 0.0558 fu/ft
Filow stable? (no if . 7S, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 05 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion controi blanket (ECB) is needed.

I\PROJECTS\PPLSIPPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONSISWALE CALCSIPERMANENT(Swales xIs]Swale 6.3



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 6 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0S02
Date: 14 Oct 10

Checked by:
M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calcutates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
- _— : A \23
Manning's Equation: _ 1.486 A (— ) /s
n P
. . Bare - Velocity ~ Grass - Velocity Grass ~ Capacity
Given Input Data: Swale 6.4 Chock Check  Check
Discharge, Q= 6.60 6.60 6.60 cfs
Left Side Slope = 2.0 20 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0130 0.0130 0.0130 ft/t
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL)  Input Manning's 'n’; 0.0450 0.0500 0.0500 '
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.95 0.98 0.98 feet
Calculated Results: Design Acceptabie? Yes Yes Yes
Freeboard, f= 2.05 2.02 2.02 feet
Calculated Velocity, V= 2.41 2.27 2.27 fps
Flow Top Width, T= 479 4,93 4.93 feet
Flow Area, A= 2.74 2.91 291 sq ft
Wetted Perimeter, P= 5.23 5.39 5.39 feet
Hydraulic Radius, R= 0.52 0.54 0.54 feet |
Shear stress on channel bottom, 1= 0.77 0.80 0.80 Ibs/sf
Critical Slope, S.= 0.0400 0.0489 0.0489 f/ft
Flow stable? (noif .7S, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

1\PROJECTS\PPLS\PPL S0802-Bell Bend Land DevelopmenlANALYTICALICALCULATIONS\SWALE CALCSWWERMANENT\Swales xis)Swale 6.4



Trapezoidal Channel Analysis - Open Channel Fiow {(w/ Manning's £Eq)

Client/Subject: PPL Bells Bend
Description: POl & Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by

M. Fenick

Obiective: :
Using Manning's equation, this spreadsheet will caiculate the amount of flow through

a trapezoidal or triangular {b=0} channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
sl s 1.486 A (213
Manning's Equation: Q= =¥ . (_ ) N /S
n P
. . Bare - Velocity — Grass - Velocity Grass - Capacity
Given Input Data: Swale 6.5 Check Check Chack
Discharge, Q= 10.20 10.20 10.20 cfs
Left Side Slope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 20 2.0 2.0 H:V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0090 0.0090 0.0080 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
(oPTIONAL)  Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Fiow depth, d= 0.84 0.86 0.86 feet
Calculated Results: Desian Acceptable? Yes Yes Yes'
Freeboard, f= 2.16 2.14 2.14 feet
Calculated Velocity, V= 2.16 2.06 . 2.06 fps
Flow Top Width, T= 7.35 7.45 7.45 feet
Flow Area, A= 475 4.94 4.94 sq ft
Wetted Perimeter, P= 7.74 . 7.86 - 7.86 feet
Hydraulic Radius, R= 0.61 0.63 0.63 feet
Shear stress on channel bottom, © = 0.47 0.48 0.48 Ibs/sf
Critical Slope, S.= 0.0399 0.0448 0.0448 ft/ft
Flow stable? (no if .7S, < s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet

Allowabie Velocity for Lining Materia(= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 6 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS ’ Project #: PPL0302
Date: 14 Oct 10

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manhal for reference.
. I 1486 A (213
Manning's Equation: o= =2 s p (~_ ) * \/S
n P
. . : Bare - Velocity — Grass - Velocity. Grass - Capacity
Given Input Data: Swale 6.6 Check Check Check
Discharge, Q= 2.80 2.80 2.80 cfs
Left Side Slope = 2.0 20 . 2.0 H:1V
Right Side Slope = 2.0 2.0 20 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s=  0.0185 0.0185 0.0185  fi/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0520 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: . B B

Calculate Flow Depth:

Flow depth, d= 0.63 0.61 0.61 feet
. Calculated Results: Design Acceplable? Yes Yes Yes
Freeboard, f= 1.37 1.39 1.39 feet
Calculated Velocity, V= 1.96 2.08 2.08 fps
Flow Top Width, T= 3.53 3.43 3.43 feet
Flow Area, A= 1.43 1.34 1.34 sq ft
Wetted Perimeter, P= 3.83 3.72 3.72 feet
Hydraulic Radius, R= 0.37 0.36 0.36 feet
Shear stress on channel bottom, t= 0.73 0.70 0.70 [bs/sf
Critical Slope, S.= 0.0593 0.0554 0.0554 ft/ft
Flow stable? (no if .7S, <'s < 1.3S,)= yes yes ' yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

EAPROJECTS\PPLSPPLS0902-Bell Bend Land DevelopmentANALYTICALNCALCULATIONSISWALE CALCS\PERMANENT\{Swales.xIsjSwale 6.6



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eg)

Client/Subject: PPL Belils Bend
Description: POi 8 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 - Checked by:

M. Fenick

Obiective:
Using Manning's equation, this spreadsheet will calculate the amount of fiow through

a trapezoidal or triangular {(b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Controt Manual for reference.
P o 1.486 A 23
Manning's Equation:  , _ 2.=90 “ A (.._ ) N /S
n P
R . Bare - Velocity Grass - Velocity  Grass - Capacity,
Given Input Data: Swale 6.7 Check Check Check
Discharge, Q= 2.00 2.00 2.00 cfs
Left Side Slope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0200 0.0200 0.0200 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
(oPTIONAL)  Input Manning's 'n"; 0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.54 0.52 0.52 feet
Calculated Resuits:
Freeboard, f= 1.46 1.48 1.48 feet
Calculated Velocity, V= 1.77 1.90 1.90 fps
Flow Top Width, T= 3.17 3.07 3.07 feet
Flow Area, A= 1.13 1.05 1.05 sq ft
Wetted Perimeter, P= 342 3.32 3.32 feet
Hydraulic Radius, R= 0.33 0.32 0.32 feet
Shear stress on channel bottom, © = 0.68 0.65 0.65 Ibs/st
Critical Slope, S.= 0.0664 0.0576 0.0576 fuft
Flow stable? (no if .7S; < s < 1.38.)= yes yes yes
_ Required Freeboard= - 0.5 0.5 05 feet
Allowable Velocity for Lining Material= 35 .35 3.5 fps

Conclusions )
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning’s Eq)

Client/Subject: PPL Bells Bend

Description: POI 6 : Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #; PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
.y . 1.486 A (23
Manning's Equation:  _ 1486 (— ) N \E
n p
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: Swale 6.8 Check Check Check
Discharge, Q= 5.80 5.80 5.80 cfs
Left Side Slope = 2.0 20 20 H:AV
Right Side Slope = 2.0 2.0 2.0 H:1Vv
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s=  0.0200 0.0200 0.0200  fuft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.53 0.51 0.51 feet
Calculated Resulits: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.47 1.49 1.49 feet
Calculated Velocity, V= 2.16 2.29 2.29 fps
Flow Top Width, T= 6.12 6.02 6.02 feet
Flow Area, A= 2.69 2.53 2.53 sq ft
Wetted Perimeter, P= 6.38 6.26 6.26 feet
Hydraulic Radius, R= 0.42 0.40 0.40 feet
Shear stress on channel bottom, 1= 0.66 0.63 0.63 Ibs/sf
Critical Slope, S;=  0.0589 0.0512 0.0512  fuft
Flow stable? (no if .7S. < s < 1.38y)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channetl Analysis ~ Open Channel Flow (w/ Manning's Eq)

Ciient/Subject: PPL Beils Bend :
Description: POI 6 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS . Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calcuiated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
L i A 23
Manning's Equation: _ 1486 . A (-— ) - \/S
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 6.9 Check Check Check
Discharge, Q= 11.90 11.90 1190 cfs
Left Side Slope = 2.0 20 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s= 0.0150 0.06150 0.0150 fi/ft
Available depth of channel: 3.00 3.00 3.00 . feet
(OPTIONAL) Input Manning's 'n": 0.0460 0.0500 0.0500
Lining Type: ECB Grass CGrass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

. Flow depth, d= 0.89 0.92 0.92 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.1 2.08 2.08 feet
Calculated Velocity, V= 2.82 2.67 2.67 fps
Flow Top Width, T= 6.54 6.68 6.68 feet
Flow Area, A= 422 445 4.45 sq ft
Wetted Perimeter, P= 6.96 7.142 7.12 feet
Hydraulic Radius, R= 0.61 0.63 0.63 feet
Shear stress on channel bottom, 1= 0.83 0.86 0.86 Ibs/sf
Critical Siope, 8= 0.0387 0.0453 0.0453 ft/ft
Flow stable? (noif .7S; < s < 1.38;)= yes yes yes
Required Freeboard= 05 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POI 6 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: - PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line caiculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
P A A 273 ‘
Manning's Equation: o 1486 (-—— ) /s
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: Swale 6.10 Check Check Check
Discharge, Q= 3.40 3.40 3.40 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H: 1V
Base width of Channel, b= 20 2.0 2.0 feet
Bed slope, s= 0.0135 0.0135 0.0135 fuft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL) input Manning's 'n". 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.63 0.58 0.58 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.37 1.42 1.42 feet
Calculated Velocity, V= 1.66 1.87 1.87 fps
Flow Top Width, T= 4.51 4.31 ’4.31 feet
Flow Area, A= 2.05 1.82 1.82 sq ft
Wetted Perimeter, P= 4.81 4.58 4,58 feet
Hydraulic Radius, R= 0.43 0.40 0.40 feet
Shear stress on channel bottom, 1 = 0.53 0.49 0.49 Ibs/sf
Critical Slope, S.= 0.0580 0.0526 0.0526 fi/ft
Flow stable? (no if .78, < s < 1.38,)= yes yes yes
‘ Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB} is needed.
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Trapezoidal Channel Analysis - Open Channel] Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 8 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on £E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
st Lo 1. A (23
‘Manning's Equation:  _ 1486 , (_) /s
n P
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 8.1 Check Check Check
Discharge, Q= 1.80 1.80 1.80 cfs
Left Side Slope = 2.0 2.0 20 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0110 ’ 0.0110 0.0110 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n": 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.59 0.56 0.56 feet
Calculated Results: Design Acceplable? Yes Yes Yes
Freeboard, f= 1.41 1.44 1.44 feet
Calculated Velocity, V= 1.38 : 1.60 1.50 fps
Flow Top Width, T= 3.37 3.25 3.25 feet
Flow Area, A= 1.29 1.20 1.20 sq ft
Wetted Perimeter, P= 3.64 3.52 3.52 feet
Hydraulic Radius, R= 0.35 0.34 0.34 feet
Shear stress on channel bottom, 1 = 0.41 0.39 0.39 Ibs/sf
Critical Slope, S;=  0.0626 0.0564 0.0564  fuft
Flow stable? (no if .7S, < s < 1.3S,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 35 fps

Conclusions
: A temporary erosion control blanket (ECB) is needed. -
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: PO 8 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS ' Project # PPLO902
Date: 14 Oct 10

Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of fiow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum aliowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
ing’ ion: 1.486 AN
Manning's Equation: _ ‘A (— ) /s
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacily
Given Input Data: Swale 8.2 Chedk Check Check
Discharge, Q= 5.20 5.20 5.20 cfs
Left Side Slope = 2.0 2.0 : 2.0 H:V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 2.0 ‘ 2.0 2.0 feet
Bed slope, s= 0.0080 0.0080 0.0080 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
{OPTIONAL) Input Manning's 'n". 0.0450 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.79 0.83 0.83 feet
Calculated Results: Desian Acceptable? Yes Yes Yes :
Freeboard, f= 2.21 2.17 2.17 feet
Calculated Velocity, V= 1.85 1.73 1.73 fps
Flow Top Width, T= 5.15 5.30 5.30 feet
Flow Area, A= 2.81 3.01 3.01 sq ft
Wetted Perimeter, P= 562 5.69 5.69 feet
Hydraulic Radius, R= 0.51 0.53 0.53 feet
Shear stress on channel bottom, 1 = 0.39 0.41 - 0.41 Ibs/sf
Critical Slope, S.= 0.0396 0.0483 0.0483 fuft
Flow stable? (no if .7S, <s < 1.35.)= yes yes yes
Required Freeboard= 0.5 05 0.5 feet
Allowable Velocity for Lining Material= .35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Belis Bend
Description: POI 8 Print Date: 5 Nov 10 10:11 AM

Prepared by. ATS Project #: PPLOYO0Z
Date: 14 Oct 10 Checked by

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
N . A N23
Manning's Equation:  _ 1486 (— ) /s
n- p
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 8.3 Check Check Check
Discharge, Q= 520 520 5.20 cfs
Left Side Siope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 20 2.0 H:1V
Base width of Channel, b= 2.0 20 2.0 feet
Bed slope, s= 0.0300 0.0300 0.0300 fi/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL)  Input Manning's 'n". 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.61 0.58 0.58 feet
Calculated Results: Design Acceptable? Yes Yes . Yes
Freeboard, f= 1.39 1.42 1.42 feet
Calculated Velocity, V= 2.66 2.83 2.83 fps
Flow Top Width, T= 443 4.33 4.33 feet
Flow Area, A= 1.96 1.84 1.84 sq ft
Wetted Perimeter, P= 472 4.60 460 feet
Hydraulic Radius, R= 0.41 0.40 0.40 feet
Shear stress on channel bottom, 1 = 1.14 1.09 1.09 Ibs/st
Critical Slope, S.= - 0.0584 0.0525 0.0525 f/ft
Flow stabie? (no if . 7S, < s < 1.3S,)= yes yes yes
Required Freeboard= 0.5 0.5 05 feet
Allowable Velocity for Linihg Material= 35 35 3.5 fps

Conclusions
A temporary erosion control blanket {(ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 8 Print Date; 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowabie velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference. -
., L 4 A 23
Manning's Equation:  _ 1486 (— ) /s
n P
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 8.4 Chedk Check Chock
Discharge, Q= 1.60 1.60 1.60 cfs
Left Side Slope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0280 0.0280 0.0280 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTICNAL) Input Manning's 'n'; 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Caiculate Flow Depth:

Flow depth, d= 0.45 0.42 0.42 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.55 1.58 1.58 feet
Calculated Velocity, V= 1.85 2.10 2.10 fps
Flow Top Width, T= 2.82 2.66 2.66 feet
Flow Area, A= 0.87 0.76 0.76 sq ft
Wetted Perimeter, P= 3.03 2.86 2.86 feet
Hydraulic Radius, R= 0.29 0.27 027 feet
Shear stress on channel bottom, 1= 0.79 0.73 0.73 Ibs/sf
Critical Slope, S.= 0.0720 0.0607 0.0607 fuft
Flow stable? (noif .78, < s < 1,35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IAPROJECTSIPPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCSWERMANENT\{Swales.xis}Swale 8.4



Trapezoidal Channel Analysis - Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POL @ Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS . Project #: PPL0902
Date: 14 Qct 10 Checked by:
M. Fenick
Obiective:

Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channe! characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method; See PA Erosion and Sedimentation Control Manual for reference.
e P ¢ A 3
Manning's Equation: _ 1486 (—) «/s
N P
. . Bare - Velocity ~ Grass - Velocity Grass - Capacity
Given Input Data: Swale 9.1 Check Check Check
Discharge, Q= 9.60 9.60 9.60 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Siope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 3.00 3.00° 3.00 feet
(OPTIONAL)  Input Manning's ‘n": 0.0460 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B.

Calculate Flow Depth:

Flow depth, d= 0.88 0.91 0.91 feet
Calculated Results: Design Acceptable? Yes Yes Yes .
Freeboard, f= 2.12 2.09 2.09 feet
Calculated Velocity, V= 2.29 2.17 217 fps
Flow Top Width, T= 6.52 6.66 6.66 feet
Flow Area, A= 4.19 4.41 4.41 sq ft
Wetted Perimeter, P= 6.94 .7.09 7.09 feet
Hydraulic Radius, R= 0.60 0.62 0.62 feet
Shear stress on channel bottom, 1 = 0.55 0.57 0.57 Ibs/sf
Critical Slope, S.= 0.0388 0.0454 0.0454 ft/ft
Flow stable? (no if .75, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IPROJECTSIPPLSWPLS0902-Bel Bend Land DevelopmentANALYTICALICALCULATIONSISWALE CALCS\PERMANENT“XSWZ!ESXIS]S\V&\‘@ 9.1



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 9 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date; 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: - See PA Erosion and Sedimentation Control Manuai for reference.
N . : 4 A \23
Manning's Equation: | 1.486 A (__ ) . \/S—
n P
. . Bare - Velocity ~ Grass - Velocity ~ Grass - Capacity
Given Input Data: Swale 9.2 Cheok Check Check
Discharge, Q= 4.20 4.20 4.20 cfs
Left Side Slope = 2.0 20 2.0 H:1V
Right Side Slope = 2.0 20 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 f/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass

Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.84 0.86 0.86 feet
Calculated Results: Design Acceptable? Yes Yes Yes
v Freeboard, f= 2.16 2.14 2.14 feet.
Calculated Velocity, V= 1.87 1.80 1.80 fps
Flow Top Width, T= 4,35 443 443 feet
Flow Area, A= 2.24 2.33 2.33 sq ft
Wetted Perimeter, P= 475 4.84 4.84 feet
Hydraulic Radius, R= 0.47 0.48 0.48 feet
Shear stress on channel bottom, = 0.52 0.54 0.54 Ibs/sf
Critical Slope, S= 0.0451 0.0507 0.0507 fi/ft
Flow stable? (no if .7S. < 5 < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

1\PROJECTS\PPLS\PPLS0902-Bell Bend Land DevelopmentANALY TICALCALCULATIONS\SWALE CALCSIPERMANENTY Swales. xIsjSwale 9.2



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Belis Bend
Description: POl 9 . Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO90Z2
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical stope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
. s 1486 A (23
Manning's Equation: _ 1260 , (—— ) /s
‘ n P
‘ . . Bare - Velocity — Grass - Velocity  Grass - Capacity
% Given Input Data. Swale 9.3 Chock Check Chack
L Discharge, Q= 9.40 9.40 9.40 cfs
‘_ Left Side Slope = 20 20 - 2.0 HAV
» Right Side Slope = 2.0 2.0 20 H:AV
Base width of Channel, b= 3.0 3.0 3.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
{OPTIONAL)  Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass

Retardance Factor for Grass Cover: B B

Caiculate Fiow Depth:

Flow depth, d= 0.88 0.91 0.91 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.12 2.09 2.09 feet
Calculated Velocity, V= 2.24 2.16 2.16 fps
Flow Top Width, T= 6.53 6.62 6.62 feet
Flow Area, A= 420 4.36 4.36 sq ft
Wetted Perimeter, P= 6.94 7.05 7.05 feet
Hydraulic Radius, R= 0.60 0.62 0.62 feet
Shear stress on channel bottom, 1= 0.55 0.56 0.56 Ibs/sf
Critical Slope, S.= 0.0405 0.0455 0.0455 Uit
Flow stable? (no if 7S, <s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

PPROJECTS\PRLS\PPLSCS02-Bell 8end Land DevelopmentANALYTICALV\CALCULATIONSISWALE CALCS\PERMANENT\Swales xisjSwale 8.3



Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's EqQ)

Client/Subject: PPL Bells Bend
Description: POI 9 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the-critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
L . 1.486 A 213 )
Manning's Equation: a= =2 (__ ) *\/S
n p
. s Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: Swale 9.4 Check Check Chedk
Discharge, Q= °~ 40.70 40.70 40.70 cfs
Left Side Slope = 2.0 2.0 2.0 H:1v
Right Side Slope = 2.0 2.0 2.0 H.1V
Base width of Channel, b= 7.0 7.0 7.0 feet
Bed slope, s= 0.0070 0.0070 0.0070 ft/ft
Available depth of channel; 5.00 5.00 5.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0370 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 1.29 _ 1.52 1.52 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 3.71 3.48 3.48 feet
Calculated Velocity, V= 3.29 2.66 2.66 fps
Flow Top Width, T= 12.17 13.09 13.09 feet
Flow Area, A= 12.38 15.30 15.30 sq ft
Wetted Perimeter, P= 12.78 13.81 ' 13.81 feet
Hydraulic Radius, R= 0.97 1.1 1.1 feet
Shear stress on channel bottom, 1 = 0.66 0.67 0.67 ibs/sf
Critical Slope, S¢c= 0.0212 0.0371 0.0371 fi/ft
Flow stable? (noif .7S; < s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IPROJECTS\PPLSIPPLS0902-Beli Bend Land DevelopmentANALYTICAUCALCULATIONS\SWALE CALCS\PERMANENTY(Swales.xis|Swale 9.4



Trapezoidal Channel Analysis - Open Channel Flow {(w/ Manning's £q)

Client/Subject: PPL Bells Bend
Description: PO1 9 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902Z
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other fiow characteristics are also computed, including
the critical siope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: ., _ 1486 (—pl )2/3 . \/g—
n P
Given Input Data: Swale 9.5 Bareﬁocitv Gras—zﬁocitv GrassiC;@C_cakgacity
Discharge, Q= 4.00 4.00 4.00 .cfs
Left Side Slope = 2.0 2.0 20 . H:1V
Right Side Slope = 2.0 2.0 2.0 H1V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s=  0.0100 0.0100 0.0100  fuft
Available depth of channel: = 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.53 0.50 0.50 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.47 1.50 1.50 feet
Calculated Velocity, V= 1.50 1.61 1.61 fps
Flow Top Width, T= 6.10 5.99 5.89 feet
Fiow Area, A= 2.66 2.49 2.49 sq ft
Wetted Perimeter, P= 6.35 6.23 6.23 feet
Hydraulic Radius, R= 0.42 0.40 0.40 feet
Shear stress on channel bottom, 1 = 0.33 0.31 0.31 Ibs/sf
Critical Slope, S¢= 0.0591 0.0514 0.0514 fi/ft
Flow stable? (no if .78, <s < 1.38,)= yes yes yes
Required Freeboard= 05 0.5 _ 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions

A temporary erosion control blanket {ECB) is needed.

E\PROJECTSIPPLSWPPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONSISWALE CALCS\PERMANENT\[Swales.xis|Swale 9.5



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POl 10 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPL0S02
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidat or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
-~ - 1486 A (203
Manning's Equation:  _ 1486 (-— ) /s
n ‘ P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data; Swaie 10.1 Chedk. Check Chock
Discharge, Q= 13.60 13.60 13.60 cfs
Left Side Slope = 20 - 20 2.0 H:AV
Right Side Slope = 2.0 2.0 2.0 H.1V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0150 0.0150 0.0150 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.85 0.88 0.88 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.15 2.12 212 feet
Calculated Velocity, V= 2.80 _ 2.69 2.69 fps
Flow Top Width, T= 7.40 7.52 7.52 feet
Flow Area, A= 4.85 5.06 5.08 sq ft
Wetted Perimeter, P= 7.81 7.93 7.93 feet
Hydraulic Radius, R= 0.62 0.64 0.64 feet
Shear stress on channel bottom, 1= 0.80 - 0.82 0.82 Ibs/sf
Critical Slope, S.= 0.0397 0.0446 0.0446 fyft
Flow stable? (no if .7S.<s < 1.38.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 ) 3.5 fps

Conclusions
A temporary erosion control blanket {(ECB) is needed.

HPROJECTSWPPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\WPERMANENT\Swales xisjSwale 10.1



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Ea)

Client/Subject: PPL Bells Bend

Description: PO! 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #:
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0} channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
P L 1.486 A (23 '
Manning'’s Equation: Q= =22 . (__ ) *\/S
n P
. . Bare - Velocily  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 10.2 ek py— Crack
Discharge, Q= 12.00 cfs
Left Side Slope = 2.0 H:1V
Right Side Stope = 2.0 H:1Vv
Base width of Channel, b= 20 feet
Bed slope, s= 0.0100 fuft
Available depth of channel: 4.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0280
Lining Type: = R-2
Calculate Flow Depth:
Flow depth, d= 0.89 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 3.11 feet
Calculated Velocity, V= 3.589 fps
Flow Top Width, T= 5.55 v feet
Flow Area, A= 3.34 sq ft
Wetted Perimeter, P= 5.96 _ feet
Hydraulic Radius, R= 0.56 ' feet
Shear stress on channel bottom, © = 0.55 , ibs/sf
Critical Slope, S;=  0.0149 fuft
Flow stable? {no if .7S. < 5 < 1.38,)= yes
Required Freeboard= 0.5 feet

Allowable Velocity for Lining Material= 4.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

INPROJECTS\PPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONSISWALE CALCSIPERMANENTYSwales xis]Swale 10.2
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Trapezoidal Channel Analysis - Open Channel Fiow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS ' Project #: PPL0O202
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characleristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference‘
_— . 213
Manning's Equation: _ 1.486 “p (A ) /s
n P
. . Bare - Velocity ~ Grass - Veloclly  Grass - Capacity
Given Input Data: Swaie 10.3 Check Check Check
Discharge, Q= 9.20 _ cfs
Left Side Slope = 2.0 H: 1V
Right Side Slope = 2.0 ERAY;
Base width of Channel, b= 3.0 ‘ ' feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0470
Lining Type: R-2

Calculate Flow Depth:

Flow depth, d= 0.87 feet
Calculated Results: Design Acceptable? Yes
' Freeboard, f= 2.13 feet
Calculated Velocity, V= 2.23 - fps
Flow Top Width, T= 6.48 feet
Flow Area, A= 413 sq ft
Wetted Perimeter, P= 6.90 feet
Hydraulic Radius, R= 0.60 feet
Shear stress on channel bottom, t = 0.54 Ibs/sf
Critical Slope, S.= 0.0406 fuft
Flow stable? (no if .75, < s < 1.35;)= yes
Required Freeboard= 0.5 _ feet
Allowabie Velocity for Lining Material= 4.5 fps

Conclusions ‘
A temporary erosion control blanket (ECB) is needed.

PROJECTSWPLS\PPLS0902-8ell Bend Land DevelopmenANALY TICAL\CALCULATIONSISWALE CALCS\PERMANENTSwales.xis|Swale 10.3



‘Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Belis Bend
Description: POI 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOY02
Date: 14 O¢t 10 Checked by:

M. Fevnick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
ing’ jon: 1.486 AN
Manning's Equation: a= ~ A (__ ) “/s
n P
. . Bare - Velocity — Grass - Velocity  Grass - Capacity
Given Input Data: . Swale 10.4 Chock Check Check
Discharge, Q= 5.20 - cfs
Left Side Slope = 2.0 H.1V
} ) Right Side Slope = 2.0 H: 1V
‘ Base width of Channel, b= 2.0 feet
Bed slope, s= 0.0100 . fuft
Available depth of channel: 3.00 feet
(OPTIONAL)  Input Manning's 'n" 0.0490
; Lining Type: R-2
:
Calculate Flow Depth:
Flow depth, d= 0.78 feet
Calculated Resulits: Design Acceplable? Yes
Freeboard, f= 2.22 feet
Calculated Velocity, V= 1.89 fps
Flow Top Width, T= 5.10 feet
Flow Area, A= 275 sq ft
Wetted Perimeter, P= 5.47 feet
Hydraulic Radius, R= 0.50 feet
Shear stress on channel bottom, © = 0.48 ibs/sf
. Critical Slope, S¢= 0.0471 fi/ft
Flow stable? (no if . 7S, <s < 1.38,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 4.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IVWPROJECTS\PPLS\PPL S0902-Bell Bend L.and Development\ANALYTICAL\CALCULATIONS\SWALE CALCSWPERMANENT\{Swales. xis|Swale 10.4



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 10 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS _ Project #: PPLO902
Date: 14 Oct 10

Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or trianguiar(b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characterisfics are also computed, including
the critical slope and required freeboard based on £&S manual guidelines. The last
line caiculates the maximum ailowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
. . 4 A 213
Manning's Equation: _ 1486 (-— ) /s
n P
. . Bare - Velocity  Grass - Velocity,  Grass - Capacity
Given Input Data: Swale 10.5 Check Check Check
Discharge, Q= 4.60 4.60 4.60 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fut
Available depth of channel: 3.00 3.00 3.00 feet
{opTionaL)  Input Manning's 'n": 0.0500 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.74 0.72 0.72 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.26 2.28 2.28 feet
Calculated Velocity, V= 1.80 1.84 1.84 fps
Flow Top Width, T= 495 4.90 4.90 feet
Flow Area, A= 2.56 2.50 2.50 sq ft
Welted Perimeter, P= 5.30 5.24 5.24 feet
“ Hydraulic Radius, R= 0.48 0.48 0.48 feet
Shear stress on channel bottom, © = 0.46 0.45 0.45 Ibs/sf
Critical Slope, S.= 0.0496 0.0498 0.0498 f/ft
Flow stable? (no if .7S; < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 05 feet
Allowabie Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

LPROJECTSIPPLSIPPLS0902-Belt Bend Land DevelopmenANALYTICALICALCULATIONSISWALE CALCSWERMANENT\Swales xisjSwale 10.5



Trapezoidat Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POI 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will caicutate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critica! siope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing’ ion: 1.486 nr=
Manning's Equation: = 20 L ) “\/s
n
. R Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swele 10.6 Chock Chack Check
Discharge, Q= 3.50 3.50 ‘3,50 cfs
Left Side Slope = 2.0 2.0 2.0 HAV
Right Side Slope = 2.0 2.0 2.0 H1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fuft
Available depth of channel: 3.00 3.00 3.00 feet
(orTIONAL) [nput Manning's 'n*: 0.0490 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Fkl)w Depth:
Flow depth, d=  0.79 0.78 0.78 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.21 2.22 222 feet
Calculated Velocity, V= 1.73 1.76 1.76 fps
Flow Top Width, T= 4.15 4.11 4.11 feet
Flow Area, A= 2.02 1.99 1.99 sq ft
Wetted Perimeter, P= 4.52 4.48 4.48 feet
Hydraulic Radius, R= 0.45 0.44 0.44 feet
Shear stress on channel bottom, 1= 0.49 0.49 0.49 {bs/sf
Critical Slope, S.= 0.0498 0.0520 0.0520 fift
Flow stable? (no if 7S, < s < 1.38;)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidat Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Belis Bend
Description: PO} 10 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPLO02
Date: 14 Oct 10

Checked by:

M. Fenick

Obijective: -
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are aiso computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum zallowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
o L, 486 A (23
Manning's Equation: _ 1486 A (— ) /s
: n P
. ) Bare - Velocity  Grass - Velocity.  Grass - Capacity
Given Input Data: Swale 10.7 Check Check Chock
Discharge, @=  55.00 55.00 55.00  cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Stope = 20 2.0 2.0 H:1V
Base width of Channel, b= 9.0 9.0 9.0 feet
Bed slope, s= 0.0050 0.0050 0.0050 ft/ft
Available depth of channel: 6.00 . 6.00 6.00 “feet
(OPTIONAL) Input Manning's 'n": 0.0340 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 1.42 1.75 1.75 feet
Calcuiated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 458 4.25 425 feet
Calculated Velocity, V= 3.28 2.51 2.51 fps
Flow Top Width, T= 14.67 16.01 16.01 feet
Flow Area, A= 16.79 21.93 21.93 sq ft
Wetted Perimeter, P= 15.34 16.84 16.84 feet
Hydraulic Radius, R= 1.09 1.30 1.30 feet
Shear stress on channel bottom, t = 0.44 0.55 0.55 Ibs/sf
Critical Slope, S;= = 0.0171 0.0351 0.0351  f/ft
Flow stable? {(no if .7S, < s < 1.3S8,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: PO! 10 ~ PrintDate: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:

M. Fenick

Obiective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channe! characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on £E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning’s Equation:  _ 1486 , (ﬁ )2’3 . \/;
n P
Given Input Data: Swale 10.8 Bareg-ﬂgocitv Grasz:_é;gilocity Graszﬁpaciﬂ
Discharge, Q= 47.40 47.40 47.40 cfs
Left Side Slope = 2.0 2.0 2.0 H:v
Right Side Siope = 2.0 2.0 20 H.1V
Base width of Channel, b= 6.0 6.0 . 6.0 feet
Bed slope, s= 0.0050 "~ 0.0050 0.0050 ft/ft
Available depth of channel: . 6.00 6.00 6.00 feet
(OPTIONAL)  Input Manning's 'n'" 0.0320 "~ 0.0500° 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.52 1.92 1.92 feet
Calculated Results: Design Acceplable? Yes Yes Yes
Freeboard, f= 4.48 408 4,08 fest
Caiculated Velocity, V= 3.44 2.50 2.50 fps
Flow Top Width, T= 12.09 13.70 13.70 feet
Flow Area, A= 13.78 18.96 18.96 sq ft
Wetted Perimeter, P= 12.81 14.61 14.61 feet
Hydraulic Radius, R= 1.08 1.30 1.30 feet
Shear stress on channel bottom, © = 048 0.60 0.60 Ibs/sf
Critical Slope, S.= 0.0154 0.0356 0.0356 fi/ft
Flow stable? (no if 7S, < s < 1.3S;)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's EqQ)

Client/Subject: PPL Bells Bend

Description: POl 10 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be cailculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: - _ 1486 (ﬁ )2’3* \/S—
n P
Given Input Data: Swale 10.9 Barz-h\glekocitv Gras;sc-r-@\:zocitv Grassg-'lg;;acitv
Discharge, Q= 27.40 27.40 27.40 cfs
Left Side Stope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fut
Available depth of channel; 5.00 5.00 5.00 feet
(OPTIONAL) Input Manning's 'n’: 0.0380 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
| Flow depth, d= 1.23 1.41 1.41 feet
Calculated Resuits: Design Acceptabie? Yes Yes Yes
Freeboard, f= 3.77 3.59 3.59 - feet
Calculated Velocity, V= 3.46 2.84 2.84 fps
Flow Top Width, T= 8.91 9.65 9.65 feet
Flow Area, A= 7.93 9.64 9.64 sq ft
Wetted Perimeter, P= 9.49 10.32 10.32 feet
Hydraulic Radius, R= 0.84 0.93 0.93 feet
Shear stress on channel bottom, 1= 0.77 0.88 0.88 fbs/sf
Critical Slope, S¢= 0.0238 0.0398 0.0398 ft/t
Flow stable? (noif .7S, < s < 1.38,)= yes yes yeé
Required Freeboard= 0.5 0.5 0.5 feet
Allowabie Velocity for Lining Material= 35 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Suhject: PPL Bells Bend .
Description: POi 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOY02
Date: 14 Oct 10 Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channef characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: 1.486 A (_‘AL )2’3, \/S_
n P
Given Input Data: Swale 10.10 Bareglé;(ﬁocitv Gras;_;@\f;ocitv Grasﬁécitv
Discharge, Q= . 16.60 16.60 16.60 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 20 H:1V
Base width of Channel, b= 40 40 4.0 feet
Bed slope; s= 0.0100 0.0100 0.0100 ft/ft -
Available depth of channel: 4.00 ~4.00 4.00 feet
(OPTIONAL)  [nput Manning's 'n": 0.0430 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.01 1.09 1.09 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.99 2.81 ' 2.91 feet
Calculated Velocity, V= 2.74 2.48 2.48 fps
Flow Top Width, T= 8.03 8.34 8.34 feet
Flow Area, A= 6.06 8.70 6.70 sq ft
Wetted Perimeter, P= 8.50 8.85 8.85 feet
Hydraulic Radius, R= 0.71 0.76 0.76 feet
Shear stress on channel bottom, t = 0.63 0.68 . 0.68 Ibs/sf
Critical Siope, S¢g= 0.0319 0.0424 0.0424 ft/ft
Flow stable? (no if . 7S, < s < 1.38,)= yes yes yes
Required Freeboard= 05 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 35 ' 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

~ Client/Subject. PPL Bells Bend
Description: POl 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by.

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will caiculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
. , . . 1.486 A 213
Manning's Equation: Q= —2 4 (— ) « \/S
: n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 10.11 Chook Check Check
Discharge, Q= 12.70 12.70 12.70 cfs
Left Side Siope = 2.0 2.0 20 H.1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 4.0 40 - 4.0 feet
. Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 4.00 4.00 4.00 feet
(OPTIONAL) Input Manning's 'n"; 0.0460 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.90 0.94 0.94 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, = 3.10 3.06 3.06 feet
Calculated Velocity, V= 2.42 2.28 2.28 fps
Flow Top Width, T= 7.62 7.78 7.78 feet
Flow Area, A= 5.26 5.56 5,56 sq ft
Wetted Perimeter, P= 8.05 8.22 8.22 feet
Hydraulic Radius, R= 0.65 0.68 0.68 feet
Shear stress on channel bottom, t = 0.56 0.59 0.59 Ibs/sf
Critical Slope, Sc= 0.0375 0.0438 0.0438 ft/ft
Flow stable? (no if .7S. < 5 < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channe'l Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: PO! 10 Print Date: 5 Nov 10 10:11 AM
Prepared by ATS P(oject #: PPL0902
Date: 14 Oct 10 Checked by.
M. Fenick

Objective:
Using Manning's equation, this spreadsheet wiil calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, inciuding
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velogity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
A s 1.486 A 23
Manning’s Equation: 1880 , (- ) /s
. n P
. . Bare - Velocity  Grass - Velocity Grass - Capagcity
Given Input Data: Swale 10.12 Check Chack Check
Discharge, Q= 3.20 _ 3.20 3.20 cfs
Left Side Slope = 2.0 2.0 2.0 H:1v
. Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0300 0.0300 0.0300 fi/ft
Available depth of channet: 2.00 2.00 2.00 feet
{oPTIONAL)  Input Manning's 'n" 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.34 0.32 0.32 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.66 1.68 1.68 feet
Calculated Velocity, V= 1.99 2.19 2.19 fps
Flow Top Width, T= 5.37 5.26 5.26 feet
Flow Area, A= 1.61 1.46 1.46 sq ft
Wetted Perimeter, P= 5.53 5.41 541 feet
Hydraulic Radius, R= 0.29 0.27 0.27 feet
Shear stress on channel bottom, = 0.64 0.59 0.59 Ibs/sf
Critical Slope, S.= 0.0685 0.0578 0.0579 futt
Flow stable? (no if .78, < s < 1.35.)= yes yes yes
Required Freeboard= - 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0S02
Date: 14 Oct 10 “Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable veiocity as indicated by the PA E&S manual.

Method: . See PA Erosion and Sedimentation Control Manual for reference.
A N 1. A (23
Manning's Equation: Q= 1.486 A (M ) N
n P
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: ) Swale 10,13 Chock Check Check
Discharge, Q= 7.00 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H1V
Base width of Channel, b= 2.0 feet
Bed slope, s= 0.0300 fuft
Available depth of channel: 3.00 feet
{OPTIONAL) Input Manning's 'n": 0.0480
Lining Type: R-5

Calculate Flow Depth:

Flow depth, d= 0.67 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 2.33 feet
Calculated Velocity, V= 3.1 fps
' Flow Top Width, T= 4.69 feet
Flow Area, A= 2.25 sq ft
Wetted Perimeter, P= 501 feet
Hydraulic Radius, R= 0.45 feet
Shear stress on channel bottom, ¢ = 1.26 {bs/sf
Critical Slope, S.= 0.0468 ft/ft
Flow stable? (no if .75, <s < 1.38,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 1.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0S02
Date: 14 Qct 10 Checked by:

M. Fenick

Obijective: .
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidat or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are alsc computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum aflowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Controt Manual for reference.
Manning's Equation: _ 1486
n
Given Input Data: Swale 10.14 Barec—h\é:Locity Grass - Velocity  Grass - Capacity
Discharge, Q= 20.00 cfs
Left Side Slope = 2.0 H:V
Right Side Slope = 2.0 H.1V
* Base width of Channel, b= 4.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 4.00 feet
(OPTIONAL) Input Manning's 'n": 0.0330 .
Lining Type: R-3
Calculate Flow Depth:
Flow depth, d= 0.96 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 3.04 feet
Calculated Velocity, V= 3.50 fps
Flow Top Width, T= 7.86 feet
Flow Area, A= 5.72 sq ft .
Wetted Perimeter, P= 8.31 feet
Hydraulic Radius, R= 0.69 " feet
Shear stress on channel bottom, © = 0.860 Ibs/sf
Critical Slope, S.= 0.0190 fi/it
Flow stable? (no if .7S, <5 < 1.38.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 6.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Clien/Subject: PPL Bells Bend

Description: PO1 10 , Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #; PPL0S02
Date: 14 Oct 10 Checked by:
M. Fenick

Objective: .
Using Manning’s equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.

Manning's Equation: _ 1.486 | A (—A— )2/3 . \/;
n P
Given Input Data: Swale 10.15 Bamc_-h\é_i::dt,v Gras;?-l-;—/iocity Grasa;alfacitv
Discharge, Q= 20.00 cfs
Left Side Slope = 20 H:1V
Right Side Slope = 20 H.1V
Base width of Channel, b= 4.0 feet
Bed slope, s= 0.0100 fUft
Available depth of channel: 4.00 feet
(OPTIONAL) input Manning's 'n": 0.0330
Lining Type: R-3

Cajculate Flow Depth:

Flow depth, d= 0.96 feet
Calculated Results: Desian Acceptable? Yes
. Freeboard, f= 3.04 feet
Calculated Velocity, V= 3.50 fps
Flow Top Width, T= 7.86 feet
Flow Area, A= 572 ‘ sq ft
Wetted Perimeter, P= 8.31 feet
Hydraulic Radius, R= 0.69 feet
Shear stress on channel bottom, t = 0.60 (bs/sf
Critical Slope, S.= 0.0190 ' fi/ft
Flow stable? (no if .7S, < s < 1.35,)= yes ‘ ,
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 6.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Beils Bend
Description: POl 10 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS . Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual”

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: 4 _ 1486 | A (ﬁ )2’3, \/S-
n P
Given Input Data: Swale 10.16 Bar{eg-b;/gsocity ) Gras;—r-ﬁocim Grass—cﬁfachv
Discharge, Q= 7.60 cfs
Left Side Siope = 2.0 H: 1V
Right Side Slope = 20 HV
Base width of Channel, b= 2.0 feet
Bed siope, s= 0.0300 fft
Available depth of channel: 3.00 feet
(OPTICNAL)  Input Manning's 'n" 0.0500 )
Lining Type: R-3
Calculate Flow Depth:
Flow depth, d= 0.72 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 2.28 feet
Calculated Velocity, V= 3.09 fps
Flow Top Width, T= 4.87 _ feet
Flow Area, A= 2.46 sq ft
Wetted Perimeter,.P= 5.21 feet
Hydraulic Radius, R= 0.47 feet
Shear stress on channel bottom, © = 1.34 Ibs/sf
Critical Slope, S¢= 0.0500 f/ft
Fiow stable? (no if .7S. < s < 1.38,)= yes
Required Freeboard= 0.5 ’ feet
Allowable Velocity for Lining Material= 6.5 fps

Canclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Mannind's Eq)

Client/Subject: PPL Bells Bend

Description: POI 10 . Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPLOY02
Date: 14 Oct 10 Checked by:
' M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are alsoc computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: - See PA Erosion and Sedimentation Control Manual for reference.
P . 1. A \23
Manning's Equation: _ 1486 (—— ) N
n P
. . Bare - Velocity ~ Grass - Velocity ~ Grass - Capacity
Given Input Data: Swale 10.17 Check Check Check
Discharge, Q= 1.50 1.50 . 1.50 cfs
Left Side Slope= . 2.0 2.0 2.0 MV
Right Side Slope = 2.0 2.0 2.0 H:1V
N Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 - 0.0100 0.0100 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n' 0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= . 0.56 0.53 0.53 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 1.44 1.47 1.47 feet
Calculated Velocity, V= 1.26 1.37 1.37 fps
Flow Top Width, T= 3.25 3.13 3.13 feet
Flow Area, A= 1.19 1.10 1.10 sq ft
Wetted Perimeter, P= 3.51 3.38 3.38 feet
Hydraulic Radius, R= 0.34 0.32 0.32 feet
Shear stress on channel bottom, t= 0.35 0.33 0.33 Ibs/sf
Critical Slope, S5.= 0.0658 0.0572 . 0.0572 ft/ft
Flow stable? (no if .78, < s < 1.38.)= yes yes yes
" Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velacity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis ~ Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 10 Print Date:  § Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0O902
Date: 14 Oct 10 Checked by,

M. Fenick

Objective:
Using Manning's equaticn, this spreadsheet will calculate the amount of flow through.

a trapezoidal or triangular {b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guideiines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
., N 1.486 A (213
Manning's Equation: Q= =2 «p (M ) » \/S
n P
\ . Bare - Velocity ~ Grass - Velocity ~ Grass - Capacity.
Given Input Data: Swale 10.18 Srack Crack Check
Discharge, Q= 1.30 1.30 1.30 cfs
Left Side Slope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
‘Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n’; 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.53 0.50 0.50 feet

Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.47 1.50 1.50 feet
Calculated Velocity, V= 1.18 1.30 1.30 fps
Flow Top Width, T= 3.13 3.00 3.00 feet
Flow Area, A= 1.10 1.00 1.00 sq ft
Wetted Perimeter, P= 3.38 3.24 3.24 feet
Hydraulic Radius, R= 0.32 0.31 0.31 feet
Shear stress on channel bottom, 1 = 0.33 0.31 0.31 Ibs/sf
Critical Slope, S.= 0.0692 0.0581 '0.0581 fift
Flow stable? (no if .7S, < s < 1.38,)= yes yes yes
Required Freehoard= 05 0.5 05 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

I\PROJECTS\PPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCSIPERMANENT\Swales.xis)Swale 10.18



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: PO 11 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10. Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangutar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
N . 1.486 A 23
Manning's Equation:  _ 1280 (— ) /s
n P
. . Bare - Velocity,  Grass - Velocity  Grass - Capacity
Given input Data: Swale 11.1 Check Chack Chack
Discharge, Q= 0.80 0.80 0.80 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H: 1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fuft
Available depth of channel: 2.00 2.00 2.00 . feet
(oPTIoNAL)  Input Manning's 'n": 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.43 0.38 . 0.38 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.57 1.62 : 1.62 feet
Calculated Velocity, V= 1.01 1.18 1.18 fps
Flow Top Width, T= 2.71 2.54 2.54 feet
. Flow Area, A= 0.79 0.68 0.68 sq ft
Wetted Perimeter, P= 2.91 2.72 2.72 feet
Hydraulic Radius, R= 0.27 0.25 0.25 feet
Shear stress on channel bottom, 1= 0.27 0.24 0.24 Ibs/sf
Critical Slope, S.= 0.0730 0.0619 0.0619 fi/it
Flow stabie? (no if . 7S, <s < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 . 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

INPROJECTSIPPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENT\{Swales. xls)Swale 11.1



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: PO1 12 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will caicutate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are aiso computed, including
the critical slope and required freeboard based on E&S manual guidelines. The fast
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

1 Method: See PA Erosion and Sedimentation Control Manuat for reference.
: Manning's Equation: . 1486 (ﬁ )2/3*\/—3»
‘ n P
) Given Input Data: Swale 12.1 Bareﬁocxtv Grasz};ﬂ;/_czlocuy Grassc-}’——gcaa_ga<;|tv
Discharge, Q= 10.40 10.40 10.40 cfs
Left Side Slope = 2.0 2.0 2.0 H:1v
Right Side Siope = 2.0 20 2.0 H:1V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
{OPTIONAL) Input Manning's 'n". 0.0480 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= - 0.83 0.85 0.85 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 217 2.15 2.15 feet
Calculated Velocity, V= 2.21 2.15 2.15 fps
" Flow Top Width, T= 7.32 7.39 7.39 feet
Flow Area, A= 4.71 4.83 4.83 sq ft
Wetted Perimeter, P= 7.72 7.79 7.79 feet
Hydraulic Radius, R= 0.61 0.62 0.62 feet
Shear stress on channel bottom, 1= 0.52 0.53 0.563 Ibs/sf
Critical Slope, S;=  0.0417 0.0450 0.0450 ft/ft
Flow stable? (no if .78, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IPROJECTS\PPLS\PPLS0902-Belt Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\PERMANENT\ Swales.xis]Swale 12.1



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 12 Print Date: 5 Nov 10 10:11 AM

Prepared by:'ATS : Project #: PPL0902
Date: 14 Oct 10 - Checked by:

M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
I . AA2/3
Manning's Equation: . 1486 , (—- ) /s
’ n P
. . Bare - Velocity  Grass - Velocity ~Grass - Capacity
Given Input Data; Swale 12,2 Chodk Check Chack
Discharge, Q= 2.90 2.90 2.90 cfs -
Left Side Slope = 2.0 2.0 2.0 H:1v.
Right Side Slope = 20 2.0 2.0 H1v
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL) Input Manning's 'n'; 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.63 0.57 0.57 feet
Calculated Results: Design Acceplable? Yes Yes Yes
Freeboard, f= 1.37 1.43 1.43 feet
Calculated Velocity, V= 1.43 1.60 1.60 fps
Flow Top Width, T= 4.50 4.30 4.30 feet
Flow Area, A= 2.03 1.81 1.81 sq ft
Wetted Perimeter, P= 4.80 457 4.57 feet
Hydraulic Radius, R= 0.42 .40 0.40 feet
Shear stress on channel bottom, = 0.39 0.36 0.36 - ibs/st
Critical Slope, S;= 0.0580 0.0527 0.0527 fifft
Flow stable? (noif 7S, < s < 1.35.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

HPROJECTSIPPLSIPRLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONSISWALE CALCS\PERMANENT\(Swales. xisjSwale 12.2



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

ClienV/Subject: PPL Bells Bend .
Description: POl 12 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0OY02
Date: 14 Oct 10 Checked by.

M. Fenick

Obiective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channei. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
: Manning's Equation:  _ 1486 (f.\_ )2’3 . \/S_
n P
: Given Input Data: Swale 12.3 Ba'eéiég(?Ci‘V Gms&g“‘ﬂ G'as‘;ﬁadw
Discharge, Q= 2.70 2.70 2.70 cfs
Left Side Slope = 2.0 2.0 2.0 HAV
Right Side Slope = 2.0 2.0 2.0 H1V
Base width of Channel, b= 2.0 20 - 2.0 feet
‘Bed slope, s= 0.0100 0.0100 0.0100 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL} .Input Manning's 'n": 0.0530 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.61 0.55 0.55 feet
Calculated Results: Desian-Acceptable? Yes Yes Yes
Freeboard, f= 1.39 1.45 1.45 feet
Calculated Velocity, V= 1.39 1.57 1.57 fps
Filow Top Width, T= 4.42 422 422 feet
Flow Area, A= 1.94 1.72 1.72 sq ft
Wetted Perimeter, P= 471 4.48 : 4.48 feet
Hydraulic Radius, R= 0.41 0.38 0.38 feet
Shear stress on channel bottom, 1= 0.38 0.35 0.35 Ibs/sf
Critical Slope, S.= 0.0585 0.0532 0.0532 fi/ft
Flow stable? {(no if . 7S, < s < 1.3S )= yes yes yes
Required Freeboard= 0.5 05 0.5 feet

Allowable Velocity for Lining Material= 35 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

PROJECTSIPPLSIPPLS0902-Belt Bend Land DevelopmentANAL YTICALICALCULATIONSISWALE CALCSIPERMANENTSwales xis|Swale 12.3



Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POl 12 oot Date.SHor D 0
Prepared by: ATS Project #: PRL0902
Date: 14 Oct 10 Checked by:
M. Fenick

Objective: l
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.

Manning's Equation: ~ ,_ 1486 (»A~ )2/3* Js
n P
Given Input Data: Swale 12.4 Bara\é;l“"“ Graszr;_:gik’c“v G'asﬁfﬂl
Discharge, Q= 4.00 4.00 4.00 cfs
Left Side Slope = 20 20 2.0 H:1V
Right Side Siope = 20 - 20 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fuft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n". 0.0480 0.0500 0.0500
' Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.83 0.83 0.83 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 217 2.17 2.17 feet
Calculated Velocity, V= 1.82 1.82 1.82 fps
Flow Top Width, T= 4.31 4.31 4.31 feet
Flow Area, A= 2.20 2.20 2.20 sq ft
Wetted Perimeter, P= 4,70 4.71 4.71 feet
Hydraulic Radius, R= 0.47 0.47 0.47 feet
Shear stress on channel bottom, © = 0.52 0.52 0.52 Ibs/sf
Critical Slope, S.= 0.0471 0.0511 0.0511 fuft
Flow stable? (no if .7S; <s < 1.38.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Materiai= 3.5 3.5 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

PROJECTSWPLSWPPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONSISWALE CALCS\PERMANENTYSwales.xis|Swate 12.4



Trapezoidaf Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Clien/Subject: PPL Bells Bend
Description: POl 12 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: ‘PPL0902 .
Date: 14 Oct 10 Checked by:

M. Fenick-

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: ., _ 1486 (ﬁ )2/3* \/g—
n P
Given Input Data: Swale 12.5 ,Bareg-&ocity Grasa.;/iocity Grassgi‘;:zf_acitv
Discharge, Q= 5.30 5.30 . 5.30 cfs
Left Side Siope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 1.0 1.0 1.0 . feet
Bed slope, s= 0.0100 0.0100 0.0100 fu/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL}  [nput Manning's 'n”: 0.0480 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.92 0.94 0.94 feet
Calculated Resuits: Desion Acceptable? Yes Yes Yes
Freeboard, = 2.08 2.06 2.06 feet
Calculated Velocity, V= 2,03 1.95 1.95 tps
Flow Top Width, T= 4.68 4.77 4.77 feet
Flow Area, A= 2.61 2.71 2.71 sq ft
Wetted Perimeter, P= 511 5.21 521 feet
Hydraulic Radius, R= 0.51 0.52 0.52 feet
Shear stress on channel bottom, 1 = 0.57 0.59 0.59 fbs/sf
Critical Slope, S.= 0.0421 0.0495 0.0495 ft/ft
Flow stable? (no if .78, < s < 1.38.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IPROJECTS\PPLS\PPLS0902-8ell Bend Land DevelopmentANALYTICALCALCULATIONSISWALE CALCSIPERMANENT\(Swales. xis|Swale 12.5



Trapezoidal Channel Analysis - Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Belis Bend
Description: POI 12 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 [Checked by:

M. Fenick

Obiective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
sy . . 1.486 A (23
Manning's Equation: Q= 2 «p (__ ) .\ /S
. . Bare - Velocity Grass - Velocity  Grass - Capacity
Given Input Data: Swale 12.6 Check Check Chock
Discharge, Q= 4.40 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 1.0 : feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0470
Lining Type: R-1

Calculate Flow Depth:

Flow depth, d= 0.86 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 2.14 : feet
Calculated Velocity, V= 1.90 fps
Flow Top Width, T= 442 feet
Flow Area, A= 2,32 ' sq ft
Wetted Perimeter, P= 4.82 feet
Hydraulic Radius, R= 0.48 feet
Shear stress on channel bottom, 1= 0.53 bs/sf
Critical Slope, S¢= 0.0448 fuft
Flow stable? (no if 7S, < s < 1.38)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 25 fps

Conclusions ‘
A temporary erosion control blanket (ECB) is needed.

IPROJECTS\PPLS\PPLSOS02-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTYSwales. xis|Swale 12.6



Trapezoidal Channel Analysis - Open Channel Fiow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 12 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective: , \
Using Manning's equation, this spreadsheet will caiculate the amount of flow through

a trapezoidal or triangular (b=0) channe!l. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the criticat slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum aliowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
N . 1.4 A 23
Manning's Equation: _ 1486 _ (_ ) /s
n P
. . Bare - Velocity  Grass - Velocity — Grass - Capacity
Given Input Data: Swaie 12.7 Check Check Check
Discharge, Q= 6.70 6.70 6.70 cfs
Left Side Slope = 2.0 2.0 20 HAV
Right Side Slope = 2.0 . 2.0 2.0 H1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed siope, s= 0.0100 0.0100 0.0100 fi/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL)  Input Manning's ‘n". 0.0440 0.0500 0.0500
Lining Type: ECB Grass Grass *
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 1.00 1.05 1.05 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.00 1.85 1.95 feet
Calculated Velocity, V= 2.23 2.06 2.06 fps’
Flow Top Width, T= 5.00 5.20 5.20 feet
Flow Area, A= 3.00 3.26 3.26 sq ft
Wetted Perimeter, P= 5.47 570 570 feet
Hydraulic Radius, R= 0.55 0.57 0.67 feet
Shear siress on channel bottom, 1= 0.62 0.66 0.66 ibs/sf
Critical Slope, Sc;= - 0.0377 0.0480 0.0480 fuft
Flow stable? (no if .7S. <'s < 1.38,)= yes yes yes
Required Freeboard= 05 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 35 35  fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IVPROJECTS\PPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCSIPERMANENT[Swales xisjSwale 12.7



Trapezoidal Channe! Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POI 12 , Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPLOSO2
Date: 14 .Oct 10 Checked by:
M. ‘Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
P . 1.486 A 23
Manning's Equation: Q= =R .4 (w ) . \/S
n P
. . Bare - Velocity " Grass - Velocity Grass - Capacity.
Given Input Data: Swale 12.8 Check Check Chack
Discharge, Q= 10.40 10.40 10.40 cfs
Left Side Slope =~ 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 4.0 4.0 4.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0480 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calcuiate Flow Depth:

Flow depth, d= 0.83 © 085 0.85 feet
Calculated Results: Design Acceplable? Yes . Yes Yes
Freeboard, f= 217 215 2.15 feet
Calculated Velocity, V= 2.21 2.15 2.15 fps
Flow Top Width, T= 7.32 7.39 7.39 feet
Flow Area, A= 4.71 4.83 4.83 sq ft
Wetted Perimeter, P= 7.72 7.79 7.79 feet
Hydraulic Radius, R= 0.61 0.62 0.62 feet
Shear stress on channel bottom, 1= 0.52 0.53 0.53 Ib§/sf
Critical Slope, S.= 0.0417 0.0450 0.0450 ft/ft
Flow stable? (no if .75, < s < 1.38,)= yes - yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= . 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IWPROJECTS\PPLSWPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\PERMANENT\{Swales.xIs]Swale 12.8



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI1 12
Prepared by: ATS
Date: 14 Oct 10.

Print Date: 5 Nov 10 10:11 AM

Project #: PPL0902

Checked by:
M. Fenick

Obiective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guideiines. The last
line calculates the maximum ailowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
S ; 2/3
Manning's Equation: - -14—”86 “a ) i \/S_
Given Input Data: Swale 12.9 Bareci\eiz’lsocity Graszﬁocitv Grasz—nec—f—kpacity
Discharge, Q= 1.30 1.30 1.30 cfs
left Side Slope = 2.0 2.0 20 H:1V
Right Side Slope = 2.0 20 2.0 HAv
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 . 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n': 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.53 0.50 0.50 feet
Calculated Results: Design Acceplable? Yes Yes Yes
Freeboard, f= 1.47 1.50 1.50 feet
Calculated Velocity, V= 1.19 1.30 1.30 fps
Flow Top Width, T= 3.13 3.00 3.00 feet
Flow Area, A= 1.10 1.00 1.00 sq ft
Wetled Perimeter, P= 3.38 3.24 3.24 feet
Hydraulic Radius, R= 0.32 0.31 0.31 feet
Shear stress on channel bottom, t= 0.33 0.31 0.31 Ibs/sf
Critical Slope, S¢= 0.0692 0.0581 0.0581 fuft
Flow stable? (no if .75, <s < 1.38;)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

Conclusions

A temporary erosion control blanket (ECB} is needed.

MPROJECTSIPPLS\PPLS0802-Bell Bend Land DevelopmenhANALYTICALICALCULATIONS\SWALE CALCSIPERMANENT\{Swales.xis)Swale 12.9



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend )
Description: PO112 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS | Frofee g o
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.

Manning's Equation:  _ 1486 (A )2/3 . \/;
n P
Given Input Data: Swale 12.10 Barcﬁq:'l\;:—:socitv Grashsql-l;/getloci!v Gras.sg-ﬂ———g;;(pacitv
Discharge, Q= 1.40 1.40 1.40 cfs
Left Side Siope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 .0.0100 fi/it
Available depth of channel 2.00 2.00 2.00 feet
(OPTIONAL)  [nput Manning's 'n": 0.0540 0.0500 0.0500
Lining Type: ECB CGrass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.54 0.52 0.52 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.46 1.48 1.48 feet
Calculated Velocity, V= 1.23 1.33 1.33 fps
Flow Top Width, T= . 3.18 3.06 3.06 feet
Flow Area, A= 1.14 1.05 1.05 sq ft
Wetted Perimeter, P= 3.44 3.31 3.31 feet
Hydraulic Radius, R= 0.33 0.32 0.32 feet
Shear stress on channel bottom, 1= 0.34 0.32 0.32 Ibs/sf
Critical Slope, S.= 0.0663 0.0576 0.0576 ft/ft
Flow stable? (no if 7S. <5 < 1.3S,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IWPROJECTS\PPLSPPLS0902-Bell Bend Land DevelopmentANALY TICALICALCULATIONSISWALE CALCSWERMANENTSwales.xIs]Swale 12.10



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POl 12 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Qct 10 Checked by:
‘ M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channe! characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical siope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowabie velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing’ ion: 1.486 A3, —
Manning's Equation: o= =2 «p (_ ) *\/s
n P
. . Bare - Velocity  Grass - Velocity Grass - Capacity
Given Input Data:; Swale 12.11 Check Check Check
Discharge, Q= 2.30 2.30 2.30 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 20 H: 1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n": 0.0520 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Ftow Depth:
Flow depth, d= 0.67 0.64 0.64 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 1.33 1.36 1.36 feet
Calculated Velocity, V= 1.47 1.59 1.59 fps
Flow Top Width, T= 3.67 3.54 3.54 feet
Flow Area, A= 1.56 1.45 1.45 sy ft
Wetted Perimeter, P= 3.99 . 3.84 3.84 feet
Hydraulic Radius, R= 0.39 0.38 0.38 feet
Shear stress on channel bottom, © = 0.42 0.40 0.40 ibs/sf
Critical Slope, S.= 0.0584 0.0547 0.0547 ft/ft
Flow stable? (no if .78, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps
Conclusions

A temporary erosion control blanket (ECB) is needed.

IAPROJECTS\PPLS\PPLS0802-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\WERMANENT)Swales xis)Swaile 12.11



Trapezoidat Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description; POl 12 T s
Propared by: ATS ‘ Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The fast
line caiculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
ing’ ion: 1.486 AN
Manning's Equation: Q- * A (-— ) N
n P
. . Bare - Velocity ~ Grass - Velocity Grass - Capagity
Given Input Data: Swale 12.12 Check Check " Gheck
Discharge, Q= 8.10 8.10 8.10 cfs
Left Side Slope = 2.0 20 2.0 H1V
Right Side Slope = 2.0 20 2.0 H:1V
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fi/ft
Available depth of channel: 3.00 3.00 3.00 feet
"(OPTIONAL)  Input Manning's 'n': 0.0450 0.0500 - 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.92 0.97 0.97 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 2.08 2.03 2.03 feet
Calculated Velocity, V= 2.27 2.14 2.14 fps
Flow Top Width, T= 5.70 5.86 5.86 feet
Flow Area, A= 3.56 3.79 3.79 sq ft
Wetted Perimeter, P= 6.14 6.32 6.32 feet
Hydraulic Radius, R= 0.58 0.60 0.60 feet
Shear stress on channel bottom, © = 0.58 080 - 0.60 Ibs/sf
Critical Slope, S= 0.0381 0.0465 0.0465 fUft
Flow stable? (no if .75, <5 < 1.38.)= yes yes yes
Required Freeboard= 0.5 - 0.5 0.5 feet

Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions |
A temporary erosion control blanket (ECB) is needed.

IPROJECTSIPPLSWRPLS0902-Bell Bend Land DeveIopmem\ANALYTICAL\C/\LCUFATIONS\SWALE CALCS\PERMANENT\|Swales.xis|Swale 12.12



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Ea)

Client/Subject: PPL Bells Bend
Description: POl 12 Print Date: 5 Nov 1010111 AM

Prepared by: ATS Frofect® e
Date; 14 Oct 10 Checked by:

M. Fenick

Obiective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The {ast
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
ey M . 1.486 A (23
Manning’s Equation: Q= = . a (— ) . \/S
n P
. . Bare - Velocity  Grass - Velocity ~ Grass - Capacity
Given Inppt Data: Swale 12.13 Check Check Check
Discharge, Q= 2.40 2.40 2.40 cfs
Left Side Slope = 2.0 2.0 20 H:1V
Right Side Slope = 2.0 2.0 2.0 H: 1V
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n'; 0.0540 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.60 0.52 0.52 feet
Calculated Results: {Design Acceptable? Yes Yes Yes
Freeboard, f= 1.40 1.48 1.48 feet
Calculated Velocity, V= 1.26 1.51 1.51 fps
Flow Top Width, T= 4.39 4.09 408 feet
Flow Area, A= 1.91 1.59 1.59 sq ft
Wetted Perimeter, P= 468 433 433 feet
Hydraulic Radius, R= 0.41 0.37 0.37 feet
Shear stress on channel bottom, 1= 0.37 0.33 0.33 tos/sf
Critical Slope, S.= 0.0609 0.0539 0.0539 f/ft
Flow stable? (no if .7S; <s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet

Allowable Velocity for Lining Material= 35 - 3.5 35 fps

Conclusions
A temporary erosion control bianket (ECB} is needed.

FPROJECTSIPPLSWPLS0802-8ell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\PERMANENTY Swales xls)Swale 12.13



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: PO1 13 ‘ Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calcuiated. Other flow characteristics are also computed, including
-the critical slope and required freeboard based on E&S manual guidelines. The last
tine calcuiates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Controt Manual for reference.
o . . . 1.486 A 23
Manmng s Equation: o= =2 . p (_ ) N /S
n P
y . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 13.1 Check Chock Chack
Discharge, Q= . 2.60 2.60 2.60 cfs
Left Side Slope = 2.0 2.0 2.0 H. 1V
Right Side Slope = 2.0 2.0 20 H:1V
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 fUft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL)  Input Manning's 'n": 0.0540 0.0500 0.0500
Lining Type: - ECB ~ Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.62 0.54 0.54 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 1.38 1.46 1.46 feet
Calculated Velocity, V= 1.29 1.55 1.55 fps
Flow Top Width, T= 4.48 4.18 4.18 feet
Flow Area, A= 2.01 1.68 1.68 sq ft
Wetted Perimeter, P= 477 443 . 443 feet
Hydraulic Radius, R= 0.42 0.38 0.38 feet
Shear stress on channel bottom, 1= 0.39 0.34 0.34 ibs/sf
Critical Slope, S.= 0.0603 0.0534 0.0534 fu/ft
Flow stable? (noif .75, < s < 1.35.)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IAPROJECTS\WPPLSWPLS0302-Bell Bend Land DeveIépmenl\ANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENT\{SwaIes.xis]Swale 131



" Objective:

Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description; POl 13 Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manuai.

Method: See PA Erosion and Sedimentation Control Manual for reference.
s, I 1.4 A (213
Manning's Equation:  ,_ 1486 (__. ) . \/S—
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: Swale 13.2 Check Check Chack
Discharge, Q= 4.70 4.70 4.70 cfs
Left Side Stope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1Vv
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s=  0.0100 0.0100 0.0100  fuft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: _ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.88 0.90 0.90 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.12 2.10 2.10 feet
Calculated Velocity, V= 1.93 1.88 1.88 fps
Flow Top Width, T= 4.52 4,59 - 4.59 feet
Flow Area, A= 2.43 2.50 2.50 sq ft
Wetted Perimeter, P= 4.94 501 501 feet
Hydraulic Radius, R= 0.49 0.50 0.50 feet
Shear stress on channel bottom, 1= 0.55 0.56 0.56 Ibs/sf
Critical Slope, S.= 0.0445 0.0501 0.0501 fuit
Flow stable? (no if .75, <5 < 1.35,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet

Allowable Velocity for Lining Materiai= 35 3.5 3.5 fps

Conclusions

A'temporary erosion control blanket (ECB) is needed.

HPROJECTSWPPLSWPPLS0302-Beit Bend Land DevelopmenhANALYTICALICALCULATIONSISWALE CALCSIPERMANENTSwales xisjSwate 13.2



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 13 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channei. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Eresion and Sedimentation Controi Manual for reference.
S Lo 1.486 A (23
Manning's Equation: _ * A (_ ) “ \/S
n P
; . Bare - Velocity Grass - Velocity. Grass - Capacity
Given Input Data: Swale 13.3 Check Check Chock
Discharge, Q= 6.40 6.40 6.40 cfs
Left Side Slope = 2.0 2.0 20 HAV
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
{(OPTIONAL)  Input Manning's 'n" 0.0440 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.98 1.03 1.03 feet
Calculated Results: v Desian Acceptable? Yes Yes Yes
Freeboard, f= 2.02 1.97 1.97 feet
Calculated Velocity, V= 2.20 2.02 2.02 fps
Flow Top Width, T= 4.92 513 5.13 feet
Flow Area, A= 2.90 3.16 3.16 sq ft
Wetted Perimeter, P= 5.39 5.62 5.62 feet
Hydraulic Radius, R= 0.54 0.56 0.56 feet
Shear stress on channel bottom, © = 0.61 0.64 0.64 Ibs/sf
Critical Slope, S.= 0.0379 0.0483 0.0483 fr/t
Flow stable? (no if .75, < s < 1.38)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions :
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 13 Print Date: 5 Nov 10 10:11 AM

repared by ATS : Project #: PPLO902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The Jast
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: . _ 1.486 A (.’1.\. )2’3 . \/S_ , -
: n P .
Given Input Data: Swale 13.4 .Barec-h\ézLocity Grasz;‘gﬁl_ggi_t_y_ Grassc-hgipacitv
Discharge, Q= 1.30 1.30 1.30 cfs
Left Side Slope = 2.0 - 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 H:AV
Base width of Channel, b= 1.0 1.0 1.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel; 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.53 0.50 0.50 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.47 1.50 1.50 feet
Calculated Velocity, V= 1.19 1.30 1.30 fps
Flow Top Width, T= 3.13 3.00 3.00 feet
Flow Area, A= 1.10 1.00 1.00 sq ft
Wetted Perimeter, P= 3.38 3.24 3.24 feet
Hydraulic Radius, R= 0.32 0.31 0.31 feet
Shear stress on channel botiom, 1= 0.33 0.31 0.31 Ibs/sf
Critical Slope, S.= 0.0692- 0.0581 0.0581 ft/it
Flow stable? (no if .75, < s < 1.38)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.

IAPROJECTSIPPLSWPPLS0S02-Bell Bend Land DavelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTY[Swales xIs|Swale 13.4



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: POl 16 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS : ' Project #: PPL0902
Date: 14 Oct 10 Checked by-
M. Fenick

Objective: -
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manuai guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
., .o 1486 S, A \23
Manning's Equation: 1450 (— ) *\/S
' n P
. . Bare - Velocity  Grass - Velocity Grass - Capacity
Given Input Data: Swale 16.1 Check Check Check
Discharge, Q= 2.80 2.80 2.80 cfs
Left Side Slope = 2.0 2.0 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 H.1V
Base width of Channel, b= 20 2.0 2.0 feet
Bed slope, s= 0.0370 0.0370 0.0370 f/ft
Available depth of channel: 2.00 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n". 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.43 0.39 0.39 feet
Calculated Results: Design Acceptable? Yes Yes Yes
‘ Freeboard, f= - 1.57 1.61 1.61 feet
Calculated Velocity, V= 2.25 2.57 2.57 fpos
Fiow Top Width, T= 3.74 3.57 3.57 feet
Flow Area, A= 1.24 1.09 1.08 sq ft
Wetted Perimeter, P= 3.94 3.75 3.75 feet
Hydraulic Radius, R= 0.32 0.29 0.29 feet
Shear stress on channel bottom, = 1.00 0.90 0.90 [bs/sf
Critical Slope, S.= 0.0682 0.0578 0.0578 fU/ft
Flow stable? (no if .75, < s < 1.38,)= yes yes yes
~ Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions , _
: A temporary erosion control blanket (ECB} is needed.

I\PROJECTSWPPLSPPLS0802-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\PERMANENTY Swales.xls)Swale 16.1



Trapezoidal Channef Analysis - Open Channei Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend ‘
Description: PCI 16 Print Date: 5 Nov 10 10:11 AM

Prepared by ATS Project #: PPLO’02
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
_flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: . _ 1.486 A (f.\_ )2/3* \/’S—
n P
Given Input Data: Swale 16.2 Bara\g/zlkocity Gras&/;locity Grasz—h——;a’::acitv
Discharge, Q= 3.40 3.40 3.40 cfs
Left Side Slope = 2.0 20 2.0 Hv
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 2.0 2.0 2.0 feet
Bed slope, s= 0.0370 0.0370 0.0370 ft/ft
Available depth of channel: 2.00 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n" 0.0550 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.47 0.44 0.44 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 1.53 1.56 1.56 feet
Calculated Velocity, V= 2.45 2.71 2.71 fps
Flow Top Width, T= 3.88 3.75 3.75 feet
Flow Area, A= 1.38 1.25 1.25 sq ft
Wetted Perimeter, P= 4.11 3.95 3.95 feet
Hydraulic Radius, R= 0.34 0.32 0.32 feet
Shear stress on channel bottom, 1= 1.09 1.01 1.01 lbs/sf
Critical Slope, S.= 0.0669 0.0563 0.0563 ft/ft
Flow stable? (no if .7S. < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Aliowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB} is needed.

PROJECTSWPPLS\PPLS0902-Boll Bend Land DevelopmenANALYTICALICALCULATIONSISWALE CALCSIPERMANENTY{Swales. xis|Swale 16.2



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's £q)

Client/Subject: PPL Bells Bend

Description: POi 18 Print Date: 5 Nov 10 10:11 AM
Prepared by: ATS Project #: PPLOYO2
Date: 14 Oct 10 Checked by:
: M. Fenick

Objective: : .
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: - See PA Erosion an'd Sedimentation Control Manual for reference.
L . 1486 A 213
Manning's Equation:  , _ 1490 , (—— ) /s
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: Swale 18.1 Check Check Creck
Discharge, Q= 31.00 31.00 31.00 cfs
Left Side Slope = 2.0 2.0 2.0 HAv
Right Side Slope = 2.0 2.0 2.0 HAV
Base width of Channel, b= 4.0 4.0 4.0 feet -
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 4.00 4.00 4.00 feet
(OPTIONAL) Input Manning's 'n"; 0.0410 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 1.36 1.50 1.50 feet
Calculated Results: Desian Acceptable? Yes Yes Yes
Freeboard, f= 2.64 2.50 2.50 feet
Calculated Velocity, V= 3.39 2.94 2.94 fps
Flow Top Width, T= 9.45 10.01 10.01 feet
Flow Area, A= 9.15 10.53 10.53 sq ft
Wetted Perimeter, P= 10.09 10.72 10.72 feet
Hydraulic Radius, R= 0.91 0.98 098 . feet
Shear stress on channel bottom, 1 = 0.85 0.94 0.94 Ibs/sf
Critical Slope, S¢.= 0.0270 0.0392 0.0392 ft/it
Flow stable? (no if .7S. < s < 1.38.)= yes yes yes
Required Freeboard= 0.5 05 0.5 feet
Allowable Velocity for Lining Material= " 35 3.5 35 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject. PPL Bells Bend
Description: POI 18 Print Date: 5 Nov 10 10:11 AM

prepared by: ATS . Project #: PPL0S02
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidetines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Lo I 1 A (23
Manning's Equation:  ,_ 1486 , (.w ) /s
n P
R . Bare - Velocity ~ Grass - Velocily  Grass - Capacity
Given input Data; Swale 18.2 Cheok Check Check
Discharge, Q= 12.30 12.30 12.30 cfs
Left Side Slope = 2.0 2.0 2.0 H1V
Right Side Slope = 2.0 2.0 20 HA1V
Base width of Channel, b= 50 5.0 5.0 feet
. Bed slope, s= 0.0100 0.0100 . 0.0100 fuft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL) Input Manning's 'n": 0.0480 0.0500 . 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.82 0.83 0.83 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.18 2.17 2.17 feet
Calculated Velocity, V= 2.26 2.21 2.21 fps
Flow Top Width, T= 8.28 8.33 8.33 feet
Flow Area, A= 545 5.56 5.56 sq ft
Wetted Perimeter, P= 8.67 8.73 8.73 feet
Hydraulic Radius, R= 0.63 0.64 0 0.64 feet
Shear stress on channel bottom, © = 0.51 0.52 0.52 Ibs/sf
Critical Slope, S.= 0.0410 0.0443 0.0443 ft/ft
Flow stable? (noif .7S. < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB} is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POl 20 _ PrintDate: 5 Nov 10 10:11 AM
Prepared by: ATS i Project #: PPL0902
Date: 14 Oct 10

Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (bh=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
e . N 1.486 A (23
Manning's Equation: Q= “ER ., (u ) *\/S
n P
< . Bare - Velocily ~ Grass - Velocily  Grass - Capacity
Given Input Data: Swale 20.1 Chock ek Check
Discharge, Q= 19.30 19.30 19.30 cfs
Left Side Slope = 2.0 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 5.0 5.0 50 feet
Bed slope, s= 0.0200 0.0200 0.0200 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass.
Retardance Factor for Grass Cover: B B

Calculate Fiow Depth:

Flow depth, d= 0.86 0.89 0.89 feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, f= 2.14 ’ 2.1 2.1 feet
Calculated Velocity, V= 3.36 3.21 3.21 fps
Flow Top Width, T= 8.43 8.65 8.65 feet
~  Flow Area, A= 5.76 6.00 6.00 sq ft
Wetted Perimeter, P= 8.84 8.96 8.96 feet
Hydraulic Radius, R= 0.65 0.67 0.67 feet
Shear stress on channel bottom, 1= -1.07 1.11 1.1 ibs/sf -
Critical Slope, Sg= 0.0389 0.0436 0.0436 - ftit
Flow stable? (no if .78, < s < 1.35.)= yes yes yes
Required Freeboard= 0.5 0.5 05 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description: POI 20 _ Print Date: 5 Nov 10 10:11 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:

M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
. flow depth will be caiculated. Other flow characteristics are also computed, including

the critical slope and required freeboard based on E&S manual! guidelines. The last

line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
., Lo 1.486 A (23
Manning's Equation: ., _ 146 (—- ) N \/S
n P
. . Bare - Velocity — Grass - Velocity  Grass - Capacity
Given Input Data: Swale 20.2 Check Chock Chook
Discharge, Q= 12.80 12.80 12.80 cfs
Left Side Slope = 2.0 20 2.0 H: 1V
Right Side Slope = 2.0 2.0 2.0 H:1V
Base width of Channel, b= 50 50 5.0 feet
Bed slope, s= 0.0100 0.0100 0.0100 ft/ft
Available depth of channel: 3.00 3.00 3.00 feet
{OPTIONAL) Input Manning's 'n": 0.0470 0.0500 0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.83 0.85 085 = feet
Calculated Results: Design Acceptable? Yes Yes Yes
Freeboard, = 2.17 2.15 2.15 feet
Calculated Velocity, V= 232 224 2.24 fps
Flow Top Width, T= 8.32 8.41 8.41 feet
Flow Area, A= 552 5.72 572 sq ft
Wetted Perimeter, P= 8.71 8.81 8.81 feet
Hydraulic Radius, R= 0.63 0.65 0.65 feet
Shear stress on channel bottom, t = 0.52 0.53 . 0.53 Ibs/sf
Critical Slope, S.= 0.0392 0.0441 0.0441 ft/ft
Flow stable? (no if .75, < s < 1.38,)= yes yes yes
Required Freeboard= 0.5 0.5 0.5 feet

Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Rational Equation Stormwater Caiculations L T
APennoni’
Client: PPL0902 R
Project: POL 1 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation. Q= K C 1 A (wherek = 1 for english units)
Description: SWALE 1.1 ' Structure: -
Route: -
Station: -
STEP 1: Calcufate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(AB.C.D) Use Slope C {acres) {acres)
Impervious 095 . 0013 0.012
Lawn 040
Cultivated 0.25 o

Total A* C: 0.27235 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Fiow / Ground Cover n Slope (ft) (fi/s) {min) Method
i v r Shallow Concentrated v
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ., ............ : Enter Vaiue Manning's €q or other
Channel or Pipe Flow ... ........ Enter Vaiue k Manning's Eq or other
Calculated Total Time of Concentration, T 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall Intensity for i Use Te = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 1.4

PPLSWPPLS0902-Bell Bend Land DevelopmentANALY TICALICALCULATIONS\SWALE CALCS\PERMANENT{PPLS0902-Rational Method-Conveyance. xism]Swale 1.1



Rational Equation Stormwater Calculations

Crient: PPL0902

APennoni’

Project: POI 1 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: i Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1 A (where x = 1 for english units)
Description:.  SWALE 1.2 Structure: -
' Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A.B,C,0) Use Slope C (acres) {acres)
Impervious 0.95
Lawn 0.40 0.710 0.284
Cutvated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground. Cover

Total A“C: 0.284 acres

Channef or Pipe Flow . ... ... .
Channel or Pipe Flow _..............

Channel or Pipe Flow

STEP 3: Caiculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency {years):

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
n Slope (ft) (fi/s) {min) Method
v
5 Shallow Concentrated v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calcuiation for Te? @ ves O o Te= 5.0
UseT.= 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
14
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Rational Equation Stermwater Calgulations

Client: PPL0802

APennoni’

Project: POI 1 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C i A (where k = 1 for english units)
Description:  SWALE 1.3 Structure: -
) Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{A.B,C,D) Use Slope C (acres) (acres)
Impervious 0.85 Q40 0.390
s . i | 1070 e
) Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Total A*C: 0.8175 acres

Channetor Pipe Flow ., ..,.........
Channetor Pipe Flow ... ... ...
Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years).

Flow Average Time of Velocily
Manning's Average Length Velocity  Concentratn Calcuiation
n Slope (ft) {ft/s) {min) Method
Shallow Concentrated
Enter Vaiue Manning's £q or other
Enter Value Manning's £q or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calculation for Te? @ ves O No Te= 5.0
Use T, = 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
41
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Rational Equation Stormwater Calcuiations et T
Pennoni’
Client: PPL0902 T e
Project: POI 2 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
. Governing Equation: @ = K C T A (where k = 1 for english units)
Description: SWALE 2.1 Structure: -
Route: -
Station: -
STEP 1: Calcuiate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group LLand Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) {acres)
Impervious 0.95 0.190 0.181
Lawn 0.40 0.210 B L 0.084
Cullvated 0.25

Total A* C: 0.2645 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calcuiation
Type of Flow / Ground Cover n Stope (ft) (ft/s) (min) Method
o o v v
A4 Shaitow Concentrated v
N ~
Channel or Pipe Flow .. ............ ' Enter Value Manning's £q or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow . ,........... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfali Intensity, I: Override calculation for T¢? @ ves O nNo Te = 5.0
Rainfail Intensity for Use T, = 5.0 minuies

Storm Recurrence frequency (years) 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, @ (cfs)= 1.3

PPLSWPPLS0902-8ell Bend Land Development\ANALYTICALNCALCULATIONS\SWALE CALCSWWERMANENTYPPLS0902-Rational Methed-Conveyance. xlsm]Swale 2.1



Rationai Equation_ Stormwater Calculations

e L :\
APennoni’
Client: PPL0902
Project: POI 2 Print Date: 5 Nov 10 10:37 AM
Propared by: ATS Checked by: Project #: PPLO302
Date: 14 Oct 10 . M. Fenick
Governing Equation. Q= K C 1A (wherek = 1 for english units)
Description: SWALE 2.2 ) Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C {acres) {acres)
impervious O.‘?S 0.210 0.200
lan 040 0.040 0.016
Cullvaleg 025

Total A* C. 0.2155 acres

STEP 2: Calculate Time of Concentration:

Flow Average - Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (fi/'s) {min) Method

Shallow Concentrated

Channel or Pipe FIO\; _______________ Enter Value . Manning's Eq of other
Channel or Pipe Flow ., ... ......... Enter Value Manning's Eq or ather
Channel or Pipe Flow ... ...... ... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O no Te= 5.0
Rainfal! lniensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4. Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs)= 1.1

PPLS\PPLSE902-Bell Bend Land Development\ANALY TICALICALCULATIONS\SWALE CALCS\WPERMANENTPPLS0902-Rational Method-Conveyance.xlsm)Swale 2.2



Rational Equation Stormwater Calculations

Client: PPL0S02

" Y
APennani

Project: POI 3 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project &: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation:. @ = K G 1A (where k = 1 for english units)
Description: SWALE 3.1 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{(A.B,C.D) Use Slope C (acres) (acres)
Impervious 0.85 0.460 0.437
Lawn 040 1.270 0.508
Cultivated 0.25 . )

STEP 2: Calculate Time of Concentration:

Total A* C: 0.945 acres

Rainfall Intensity for

Storm Recurrence frequency (years):

25 year

. Flow Average Time of Velocity
Manning’s  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) (min) Method
‘v Shaliow Concentrated v
| v
Channel or Pipe Flow ... .. ......... Enter Value Manning's Eq or other
Channel or Pipe Flow __............. Enter Value Manning’s Eq or other
Channel or Pipe Flow . _............ Enter Vaiue Manning's Eq or other
Caliculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I: Override calculation for T¢? @ ves O no Te= 5.0
Use T, = 50 minutes

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
4.8
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Rational Equation Stormwater Calculations N
APennoni’
Client: PPLO902
Project: POI 3 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wheek=1for english units)
Description.  SWALE 3.2 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soif Group Land Land Coefficient, Area, A A*C
(AB.C.DY Use Slope Cc (acres) (acres)
Impervious 0.95 0.500 0.475
0.40 0.060 o 0.024
Culivated 0.25 -

STEP 2: Calculate Time of Concentration:

Total A* C: 0.499 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calcuiation
Type of Flow / Ground Cover n Slope () {ft/s) (min) Method
L.
; Shallow Concentrated ik
| -
Channel or Pipe Flow . ., ... . ... Enter Value Manning's Eq or other
Channel or Pipe Flow ... .. ... .. -Enter Value Manning's Eq or other
Channel or Pipe Flow .._............ Enter Value Manning’s Eq or olher
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, |: Override caiculation for T¢? @ ves O no Te= 50
Use T, = 5.0 minutes

Rainfall Intensity for

25 year

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 2.5

?PLS\PPLSOSO.?—BeIi Bend Lénd DevelopmentANALY TICALMCALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance. xismjSwale 3.2 .




Rationat Equation Stormwater Calculations RN
Pennoni’
Client: PPL0O902 SO
Project: POI 3 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by Project #: PP10302
Date: 14 Oct 10 M. Fenick
Governing Equation: @& = K C i A where k= 1 for english units)
Description:  SWALE 3.3 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
' Hydroiogic . Runoff
| Soil Group Land Land Coefficient, Area, A A*C
(A.B.C,D) Use Slope C (acres) (acres)
Impenvious 0.95 0.100 0.095
Lawn 040 0.260 0.104
X Cullivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow ...
Channel or Pipe Flow ...............
Channel or Pipe Flow ... ... ...

STEP 3: Calculate Rainfall intensity, I

Rainfall Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A*C: 0.199 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity Concentratn Calcutation
n Slope (ft) (ft/s) (min) Method
' Shallow Concentrated v
| -
Enter Value Manning's Eq or other
Enter Value Manning's £q or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calculation for Tc? @ ves O o Tc= 5.0
Use T, = 5.0 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

1.0
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Rational Equation Stormwater Calculations

[Pennoni’/
Client: PPL0S02
Project: POI 3 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: , Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q@ = K C 1 A (where x = 1tor engtish units)
Description:  SWALE 3.4 . Structure; -
Route: -
Station: -
N . ”
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C (acres) (acres)
impervious 0.95 0.140 . 0.133
Lawn 0.40 _ 0.160 e 0.064
Cultivated 025

Total A* C: 0.197 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) {f/s) {min) Method
v l
v {Sha!lovg Concentrated v
v ...
Channelor Pipe Flow _.............. Enter Value Manning's E£q or other
Channel ot Pipe Flow ..,............ . Enter Vailue Manning's Eq or other
Channef or Pipe Flow _.............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STER 3: Calculate Rainfall Intensity, I: Override calculation for Tc? ® ves O no Tc= 5.0
Rainfall Intensity for . Use T, = 5.0 minutes

Storm Recurrence frequency {years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs) = 1.0

PPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTPPLS0802-Rational Method-Conveyance.xdsm)Swale 3.4



Rational Equation Stormwater Calculations o

Pennoni/
Client: PPL0902 '
Project: POI 3 . Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C 1A (wherek = 1 for english units)
Description:  SWALE 3.5 Structure: -
Route: -
Station: -
STEP 1: Calcuiate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(AB.C.D) Use Slope C (acres) {acres)
Impervious 0.95 0.490 0.466
§ Lawa 0.40 0.950 .. 0380

Cultivated 0.25

Totat A * C: 0.8455 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentrain Calcuiation
Type of Flow / Ground Cover n Slope (ft) (ft/s) (min) Method
] - l %
v ] , Shallow Concentrated
t v . :
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow .............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's £q or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te?. @ ves O no Te= 50
Rainfall Intensity for : Use T, = 5.0 minutes

Storm Recurrence frequency (years). 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: - Q=kCiA

25 year
Calculated Flow, Q (¢fs) = 4.3

PPLS\PPLS0902-Bell Bend Land Development\ANALYTICALI\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0802-Rational Method-Conveyance xlsmjSwale 3.5



Ratienal Equation Stormwater Calculations et .>
[Pennoni
Client: PPL0902 e e
Project: POI 3 Print Date: § Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #; PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation;: Q@ = K C i A (where k=1 for english units)
Description: SWALE 3.6 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydroiogic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C (acres) (acres)
Impetvious 095 0580 e 0.513
Lawn o 0610 0.244
" Cullivated Q25 T

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow ...............
Channel or Pipe Flow _..............

Channet or Pipe Fiow ... S

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

Total A*C: 0.757 acres

Flow Average Time of Veiocity
Manning's Average Length Velocity  Concentratn Calculation
n Slope () (ft/s) {min) Method
f :
l Ly
Shallow Concentrated ‘v
fw
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Tc? @ ves O no Te= 5.0
Use T, = 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=KCiA

Calculated Flow, Q (cfs) =

25 year
3.8
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Rational Eguation Stormwater Calculations

L N
Pennoni’
Client: PPL0802 S e
Project: POI 3 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C i A (where k = 1 for english units)
Description:.  SWALE 3.7 Structure: -
Route: -
Station: -
STEP 1: Calcuiate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group ~ Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Siope C (acres) (acres)
Impervicus 0.95 0.530 0.504
- Lawn 0.40 0.490 0.196
Cuitivated 0.26

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow
Channel or Pipe Flow .

Channel or Pipe Fiow .,

STEP 3: Calculate Rainfall Intensity, I:

Rainfall intensity for

Storm Recurrence frequency {years):

STEP 4: Calculate Peak Rate of Runoff, Q:

TotalA* C: 0.6995 acres

Flow Average Time of Veiocity
Manning's  Average Length Velocity  Concentratn Calcutation
n Slope (ft) ) {ft/s) (min) Method
; b 4
 Shatlow Concentrated v
: L 4
Enter Vatue Manning's Eq or other
Enter Value Manning's Eq or other
Enfer Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for T¢? @ ves O No Te= 50
Use T, = 50 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
3.5
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Rational Equation Stormwater Calculations

i
Aennony’
Clienl: PPL0S02 S e
Project: POI 3 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project#; . PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k=1 for english units)
Description:  SWALE 3.8 Structure: -
Route: -
Station: -
STEP 1: Calcuiate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*'C
(A.8,C.D) Use Slope C (acres) (acres)
Lawn 2.850 1.140
Cifvated 025 )

Total A* C: 2.4035 acres

12

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) {ft/s) {min) Method

v E;ShatIOW Coﬁéén&aied v
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's £q or other
Channel or Pipe Flow .. ............ Enler Value Manning’s Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I Override calculation for T¢? @ ves O wo . Te = 5.0
Rainfall Intensity for Use T, = 50  minutes

Storm Recurrence frequency (years): 285 year

STEP 4. Calculate Peak Rate of Runoff, Q: ) Q=kCiA

25 year
Calculated Flow, Q (cfs) = 121

PPLSWPL50802-Bell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\WWERMANENTYPPLS0902-Rational Method-Conveyance. xismjSwale 3.8



Rational Equation Stormwater Calculations - ;>
APennoni

Client: PPL0902

Project: POl 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick

Governing Equation: @ = K C 1A  (where k = 1 for english units)

Description: SWALE 4.1 Structure; -
Route: -
Station: -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrolcgic . Runoff
Soil Group Land Land Coefficient, Area, A } A*C
(A,B,C.D) Use Slope [%] (acres) (acres)
Impervious 095 0,670 o637
T tawn 040 1870 0.748
Cullivated 0.25

Total A* C: 1.3845 acres

STEP 2: Calcuiate Time of Concentration:
R Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow { Ground Cover n Slope (i) . {fs) (min) Method
———————— A 4
v i Shallow Concentrated
v
Channel or Pipe Flow ... ............ Enter Value Manning's Eq or other
Channel or Pipe Flow Enter Value Manning's Eq or other
Channel or Pipe Flow Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0

Rainfail Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 7.0

PPLS\PPLS0902-Bel Bend Land DevelopmentANALYTICAL\CALCULATIONSISWALE CALCS\WPERMANENTYRPLS0902-Rational Method-Conveyance. xlsm]Swalg 4.1




Rational Equation Stormwater Calculations

Client: PPL0902

APennoni’

Project: POI 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1A (where k= 1 for english units)
Description:  SWALE 4.2 Structwre: -
Roule: -
Station: -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A,B.C,D) Use Slope [ (acres) (acres)
Impervious 0.95 0540 8513
o Lavn i 0.40 0.370 0.148
Culfivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

ChannelorPipe Flow ...............
Channel or Pipe Flow _._............

Channel or Pipe Flow ...............

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A*C: 0.661 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentrain Calcuiation
n Slope (ft) (ft/s) {min}) Method
-
Shallow Concentrated v
v
Enter Value Manning's £q or other
Enter Value Manning’s Eq or other
Enter Value Manning’s £q or other
Calculated Total Time of Concentration, T.: 5.0 minutes
Override calculation for T¢? @ ves O no Tc= 5.0
Use T, = 5.0 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
3.3

PPLS\PPLS0902-Bell Bend Land Development\ANALY TICAL\CALCULATIONSISWALE CALCSIPERMANENT\PPLS0902-Rationat Method-Conveyance. xism)Swale 4.2




Rational Equation Stormwater Calculations - ~
' APennoni’
Client: PPL0%02 T T
Project: POI 4 Print Date; 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0S02
Date: 14 Oct 10 M. Fenick
Governing Equation. @ = K C 1 A (where k = 1 for english units)
Description:. SWALE 4.3 ‘ Structure: -
Route: -
Staticn: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land tand Coefficient, Area, A A*C
(A.8.C.0) Use Slope C (acres) (acres)
Impervicus 0.95 0.130 0.124
Lawn 640 0.110 0.044

i B 0 25

Total A* C; 0.1675 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length  ° Velocity Concentratn Calcutation
Type of Flow / Ground Cover n Slope {ft) (ft/s) (min) Method

Shallow Concentrated

Channel orP!pe Flow .............. Enter Value Manning's Eq or other
Channel or Pipe Flow _............. Enter Value Manning’s €q or other
Channel or Pipe Flow ,_............. . Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I Override calculation for Tc? ® ves O No Tc= 5.0
Rainfall intensity for Use T, = 5.0 minutes

Storm Recurrence frequency {years) 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

. 25 year
Calculated Flow, Q (cfs)= 0.8

PPLSWPPL.S0902-8eli Bend Land Development\ ANALYTICALICALCULATIONSISWALE CALCSWERMANENTYPPLS0902-Rational Method-Conveyance. xism]Swale 4.3



Rational Eqguation Stormwater Calculations -

;Ffennoqi)
Client: PPL5902
Project: POl 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #; PPL0O902
Date: 14 Oct 10 M. Fenick '
Governing Equation: @ = K C i A (where k = 1 for english units)
Description:  SWALE 4.4 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C (acres) (acres)
Impervious 09 0.090 . ooss

P | 0.. 40 . R o . [V 0_0,40

Culivated ' 025

Total A*C: 0.1255 acres

STEP 2: Calcufate Time of Concentration:

Flow Average Time of Velocity
Manning's _Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Covet n Slope (ft) (f/s) {min) Method
v | v]
v éé;{;uow Concgntrated ; v
o Channel or Pipe Flow .. ............ Enter Value Manning's Eq or other
Channel or Pipe Fiow Enter Vatue Manning's Eq or other
Channel or Pipe Flow .. ............ ~ Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfail Intensity, I: Override calculation for Tc? @ ves O no Te = 5.0
Rainfall Intensity for Use T = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calcuiate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q {cfs)= 0.6

PPLS\PPLS0902-Bell Bend Land Development\ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTPPLS0902-Rational Method-Conveyance. xism]Swale 4.4



Rationai Equation Stormwater Calcudations e

- -)
Pennoni’
Client: PPL0902 ' R
Project: POl 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOSO2
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = K C 1 A (where k = 1 for engiish units)
Description: SWALE 4.5 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D} Use Slope C (acres) {acres)
fmpervious 0.85 0.140 0.133
Lawn a0 _ 0.200 0.080
Cullivated 0.25

Total A*C: 0.213 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Stope {ft) (f/s) {min) Method

{ Shallow Concentrated

i

a4

Channel o-r;ipe Flo;v‘ Enter Vaiue Manning's Eq or other
Channel or Pipe Flow ............... Enter Vaive Manning's Eq or other
Channel or Pipe Flow ... ......... Enter Vaiue Manning's Eq or other
Calculated Total Time of Concentration, T,: ‘ 5.0 minutes .
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O po Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 1.1

PPLSWPPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\WPERMANENTYPPLS0902-Rational Method-Conveyance. xlsm]Swale 4.5




Rational Equation Stormwater Calculations

Y
APennoni’
Client: PPL0902 :
Project: POl ¢4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1 A (wherek = 1 for english units)
Description. SWALE 4.6 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land .and Coefficient, Area, A A*C
(A,B.C,D) Use Slope C (acres) (acres)
Impervious 0.95 . o820 0.779
B Lawn ) 040 1.520 0.608

Cuuwa(ed | 658

Total A* C: 1.387 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (f) (ft/s) (min) Method

Shallow Concentrated

Channel or Pipe Flow ., ........... Enter Value Manning's Eq or other

Channel or Pipe Flow ... ......... Enter Value Manning's Eq or other
Channel or Pipe Flow ... .. ... ... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I: Override calculation for T¢? @ ves O no Te= 50
Rainfall Intensity for UseT.= 50 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 7.0

PPLS\PRLS0802-Bell Bend Land DevelopmentANALY TICALCALCULATIONS\SWALE CALCSWERMANENTYPPLS0902-Rational Method-Conveyance.xlsmiSwale 4.6



Rational Equation Stormwater Calculations TN
APennoni
Client: PPL0902 T
Project: POl 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (whereks1forenglish units)
Description: SWALE 4.7 . . Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(AB.C,D) ' Use Slope C (acres) {acres)
Impervious 0.95 0.600 0.570
Lawn 0.40 1.470 0468
Cutlivated 0.25

Total A*C: 1.038 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of . Velocity
Manning's  Average Length Velocity  Concentrain Calculation
Type of Fiow / Ground Cover n Slope (ft) (ft/s) (min) Method
1 A 4 - v
. v i Shallow Concentrated v
v { v
Channel or Pipe Flow . .. Enter Value Manning's Eq or other
Channel or Pipe Flow . . Enter Value Manning's Eq or other
Channei or Pipe Flow fnter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3. Calculate Rainfall Intensity, I Override calculation for Tc? @ ves O no Tc= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

: 25 year
) Calculated Flow, Q (cfs})= 5.2

PPLS\PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\F’ERMANENT\{PPLSOSOZ-Ra(iOnéI Method-Conveyance.xlsm]Swale 4.7




Rational Equation Stormwater Calculations N
Aennoni’
Client: PPL0902 e
Project: POl 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Praject #: PPLOY02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (wherek = 1 for english units)
Description:  SWALE 4.8 Structure: -
Route: -
Station: -~
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C,D) Use Slope C {acres) (acres)
Impervious 085 0.810 0.770
040 0.880 0.352
0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow

Channel or Pipe Flow

Channelor Pipe Flow ,..............

STEP 3: Calculate Rainfall Intensity, I:

Rainfail Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

TotalA* C: 1.1215 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
n Slope (ft) (f/s) {min) Method
-
Shailow Concentrated v
v]
Enter Value Manning's Eq or other
Enter Value Manning's £q or other
Enter Vaiue Manning's £q or other

Calcutated Total Time of Concentration, T,:

Override calculation for Tc? @ ves O no

25 year

Use T, =

Q=kCiA

5.0

5.0 minutes

Te = 5.0

minutes

Calculated Flow, Q (cfs) =

25 year

5.7

PPLS\PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCSWPERMANENT\PPLS0902-Rational Method-Conveyance.xism]Swale 4.8




Rational Equation Stormwater Calculations -

Pennoni’
Client: PPL0902 S
Project: POI 4 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOSO2
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A  (wherek= 1 for engish units)
Description: SWALE 4.9 ' Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
Impervious 0.95 0.400 0.380
Lawn 0.40 ~ 0.410 0.164
Cullivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow

Channel or Pipe Flow ...............

Channel or Pipe Flow

STEPR 3: Calculate Rainfall Intensity, I

Rainfall Intensity for

Storm Recurrence frequency (years).

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 0.544 acres

Fiow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
n Slope (ft) (f/s) {min) Method
iw
Shailow Concentrated v
T
Enter Value Manning's Eq or other
Enter Value Manning's £q or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
Override calculation for Te? @ ves O No Te= 5.0
Use T, = 5.0 minutes

25 year

~Q=kCiA

Calculated Flow, Q (cfs) =

25 year
2.7

2PLSWPLS0802-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCSWERMANENTYPPLSC902-Rational Method-Conveyance. xlsm]Swale 4.9




Rational Equation Stormwater Caiculations

Client. PPL0902

APennoni’

Project: POI § Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO90Z
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA {where k = 1 for english units)
Description:  SWALE 5.1 Structsre: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C {(acres) (acres)
Impervious 0.95 0.360 , 0.342
Lawn 0.40 0.870 0.348
Cullivated 0.25 j

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow

Channel or Pipe Flow

Channel or Pipe Flow ...............

STEP 3: Calculate Rainfall intensity, :

Rainfall Intensity for

Storm Recurrence frequency (years):

Total A* C: 0.69 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Caiculation
n Slope (f1) (ft/s) {min) Method
| v
| Shailow Concentrated v
! v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calcuiation for Te? ® ves O no Te= 5.0
Use T, = 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

3.5

PPLS\PPLS0902-8ell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\WERMANENT{PPLS0902-Rational Method-Conveyance xlsm)Swale 5.1



Rational Equation Stormwater Calcuiations ,,-—-'"'"“"‘:\}
Pennoni
Client: PPL0302 e
Project: POl 5 Print Date: 5 Nev 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description:.  SWALE 5.2 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land tand Coefficient, Area, A A*C
(A,B.C.D) Use Slope C {acres) (acres)
Impervious 0.95
Lawn 0.40 11.200 4.480
""" Cullvaled 025

Total A* C: 4.48 acres

STEPR 2: Calculate Time of Concentration:

Flow Average - Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
Ju— . e -
i ‘v ‘
v ?{Shallow Concentrated
{w
Channel or Pipe Flow .._.._......... Enter Value Manning's £q or other
Channel or Pipe Flow .., ............ Enter Value Manning's £q or other
Channet or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, f: Override calcuiation for Tc? @ ves O no Te= 50
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 22.6

2PLS\PPLS0902-Bell Bend Land Development ANALYTICALCALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance.xism)Swaie 5.2




Rational Equation Stormwater Calculations ,“->
APennoni
Client: PPL0302 - A
Project: POI 5 ’ . Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0O902
Date: 14 Oct 10 M. Eenick :
Goveming Equation: @ = K C i A (wherek = 1 for engiish units)
Bescription:  SWALE 5.3 . Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff '
Soil Group Land Land Coefficient, Area, A A*C
(A,B.C,D) Use Slope C (acres) (acres)
Impenvious 095 . 0260 . 0.247
Lo 040 0230 . 0092
P S ,

Total A* C: 0.339 acres

STEP 2: Calculate Time of Concentration:

Flow Average . Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow ! Ground Cover n Slope (ft) (ft/s) {min) Method

v {

Shaliow Concentrated

<

[
t

: v |
Chanr;wehl'";r Pipe Flow ............... Enter Value Manning’s Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq ar other
Channel or Pipe Flow ............... Enter Value . Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, |: Override calculation for Tc? @ ves O no Te= 5.0
Rainfail intensity for Use T, = 50 minutes 4

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=KkCiA

25 year
Calculated Flow, Q (cfs)= 1.7

PPLS\WPPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance.xismjSwale 5.3



Rational Eguation Stormwater Calculations

Client: PPL0902
Project: POl 6

T
APennoni’

Print Date: 5 Nov 10 10:37 AM

Prepared by: ATS Checked by: Project #; PPLOSO2
Date: 14 Oct 10 M. Fenick
Governing Equation: Q@ = K C 1A (where k= 1 for english units)
Description: SWALE 6.1 Structure: -
Route: -
Station: - ,
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope c (acres) (acres)
Impervious 0.95 0.160 0.152
Lawn 0.40 0.130 0.052
Cullvated 0.25

STERF 2: Calculate Time of Concentration:

Type of Flow { Ground Cover

4

Channel or Pipe Flow .,.............

Channel or Pipe Flow

Channei or Pipe Flow ...

STEP 3: Calculate Rainfall Intensity, I:

. Rainfall Intensity for

):

Storm Recurrence frequency (years

STEP 4: Calculate Peak Rate of Runoff, Q:

Totat A* C: 0.204 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
n Stope (ft) (f/s) (min) Method
R
i Shallow Concentrated ' v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Vaiue Manning's Eq or other
Calculated Total Time of Concentration, T, 5.0 minutes
Override calculation for Te? @ ves O no Te= 5.0
minutes

Use T, = 5.0

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
1.0

PPLS\PPLS0902-8ell Bend Land Development\ANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0802-Rational Method-Conveyance. xism|Swale 6.1



Rational Equation Stormwater Calcuiations

Client: PPL0902
Project: POI 6
Prepared by: ATS
Date: 14 Oct 10

Checked by:

M. Fenick

N
Pennoni’/

Print Date: 5 Nov 10 10:37 AM
Project #: PPRLOS02

Governing Equation: Q= K C i A (where k = 1 for english units)

Description:.  SWALE 6.2 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C (acres) (acres)
Impeivious 0.95 0.420 0399
Lawn 040 0.800 0.320
Cultivated ] 625 ) )

STEP 2. Calculate Time of Concentration:

Total A* C: 0.719 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calcutation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method

Channel or Pipe Flow ;

............... Enter Value
Channelor Pipe Flow ............... Enter Value
Channet or Pipe Flow ............... Enter Vajue

Shallow Concentrated

;
|
l
s

Manning’s Eq or other
Manning's Eq or other

Manning's Eq or other

Calculated Total Time of Concentration, T,:

Override caifculation for Tc? @ ves O o
Use T, = 5.0

STEP 3: Calculate Rainfall lintensity, IR

Rainfall intensity for

Storm Recurrence frequency (years): 25 year

5.0 minutes

Te= 5.0

minutes

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

25 year
Calculated Flow, Q {(cfs}= 3.6

PPLSWPPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Methed-Conveyancs xism)Swale 6.2




Rational Equation Stormwater Calculations

Client: PPL0OZ02
Project: POl 6

e
Aennoni’

Print Date: 5 Nov 10 10:37 AM

Prepared by: ATS Checked by: . Project #: PPLOS02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = K C 1 A (where k = 1 for english units)
Description: SWALE 6.3 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff .
Soil Group Land Land Coefficient, Area, A A*C
{A,B,C,D) Use Slepe C (acres) {acres)
impervious 0.95 0.320 0.304
Lawn 0.40 ‘ ~o2r0 ) 0.108
Culivated 0.25

Total A*C: 0.412 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity -
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow f Ground Cover n Slope (ft) {f/s) {min) Method
~ ]
hd Shaflow Concentrated 71
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow .,............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manmning's £q or other
Calculated Total Time of Concentration; T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc¢? @ ves O no Te= 5.0
Rainfall intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):

25 year

STEP 4: Caiculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calcutated Flow, Q {c¢fs)= 2.1

PPLS\PPLS0902-Bell Bend Land Development ANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rationai Method-Conveyance.xlsm)Swale 6.3



Rational Eguation Stormwater Cajculations

—
APennoni’
Client: PPL0902 L
Project: POI 6 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS0Z
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1A  (wherek =1 for english units)
Description:  SWALE 6.4 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff ‘
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
. TIREIVIOUS 0.95 0650 e 0618
Lawn 0.40 1.740 0696
77777777 Cultivated 025 -

STEP 2: Calculate Time of Concentration:

Total A*C: 1.3135 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flaw / Ground Cover n Slope {ft) (fi/s) {min) Method
v gvéhallow é;r;c;.ntrated ;
Channel or Pipe Flow ... Enter Value Manaings Eqorotmer
Channel or Pipe F-Iow ,,,,,,,,,,,,,,, Enter Value Manning's Eq or other
Channel or Pipe Flow ... ... . Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, |: Override calculation for Tc? @ ves O no Tec= 5.0
Rainfall Intensity for Use T, = 50 _° minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 6.6

PPLS\PPLS0802-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance xismjSwale 6.4
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APennoni’

Rational Equation Stormwater Calculations

Client: PPL0902
Print Date: 5 Nov 10 10:37 AM

Project: POL6
Prepared by: ATS Checked by Project #: PPLOS0Z
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description: SWALE 6.5 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group f.and Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope [ (acres) (acres)
Impervious 095
Lawn 0.40 5.050 2.020

Cultivated 0.25

Total A* C: 2.02 acres

STEP 2: Caiculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calcutation
Type of Flow / Ground Cover n Slope (f1) {f/s) {min} Method
‘v
: J
} - Shaflow Concentrated
‘w
Channel or Pipe Flow ... ...... . Enter Value Manning's £q or other
Channel or Pipe Flow . ... ....... Enter Value Manning's Eq or other
Channel or Pipe Flow _.............. Enter Value Manning's £q or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, : Override calculation for Tc? ® ves O o Te= 5.0
Rainfall intensity for Use T, = 50 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q {cfs)= 10.2

PPLS\PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONSISWALE CALCSYPERMANENTYPPLS0902-Rational Method-Conveyance.xlsm)Swale 6.5




Rational Equation Stormwater Calculations N
' Pennoni’
Client: PPL0902 e
Project: POl 6 Print Date: 5 Nov 10 10:37 AM
Prepared by. ATS Checked by: Project #: " PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wherex=1forenglish units)
Description:  SWALE 6.6 Structure; -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C (acres) : (acres)
" lmpervious 0.95 0.380 0381
lawn 0.40 0500 ) 0.200
Eulﬁvaled 0.25

Total A*C: 0.561 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Calculation
Type of Flow / Ground Cover n Stope (f1) {ft/s} {min) Method
e o
v hallow Concentrated b
= :
Channel or Pipe Flow ............... Enter Value Manning's £q or other
Channel or Pipe Flow ... ......... ) Enter Value Manning's £q or other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I Override calculation for Te? @ ves Ono Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4. Calculate Peak Rate of Runoff, Q: Q=KkCiA

25 year
Calculated Flow, Q (cfs)= 2.8

PPLS\PPLS0902-Bell Bend Land DevelopmentWWNALY TICALICALCULATIONS\SWALE CALCSIPERMANENTYPPLS0902-Rational Method-Conveyance. xism)Swale 6.6




Rational Equation Stormwater Caiculations

Client: PPL0902

TN
APennoni’

Project: POl 6 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0S02
Dale: 14 Oct 10 M. Fenick
Governing Equation: @ = K C i A (where k = 1 for english units)
Description: SWALE 6.7 Structure: -
Route: -
Station: -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land L.and Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
Impervious 0.95 0.230° 0.219
Lawn 0.40 0.460 0.184
~Cultvated 0.25 i

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Total A* C: 0.4025 acres

Channe! or Pipe Flow

Channel or Pipe Flow ..,
Channel or Pipe Flow ...............

STEP 3: Calculate Rainfall Intensity, I

Rainfall intensity for

Storm Recurrence frequency {years):

STEP 4. Calculate Peak Rate of Runoff, Q:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Caiculation
n Slope (ft) {fUs) (min) Method
v
Shallow Concentrated (v
v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eg or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Tc? @ ves O No Tec= 5.0
Use T, = 5.0 minutes
25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

2.0

PPLS\PPLS0902-Bell Bend Land DevelopmenANALYTICAL\CALCULATIONSISWALE CALCS\PERMANENTYPPLS0802-Rational Method-Conveyance. xismjSwale 6.7



Rational Equation Stormwater Calculations

Client: PPL0902

APenn

2
oni-

Project: POl 6 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOYD2
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C 1A (where k = 1 for english units)
Description: SWALE 6.8 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C,D) Use Slope C (acres) (acres)
__Impenvious 0.95 0.590 0.561
e Lawn 040 1500 0.600
0.25 i
Total A* C: 1.1605 acres
STEP 2: Caiculate Time of Concentration:
Flow Average Time of Velocity
Manning’s  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
[ T i H
H v ! v
v ' Shallow Concentrated v
Channel or Pipe Flow _.............. Enter Value Manning's €q or other
Channel or Pipe Flow .. ........ ... Enter Value Manning's £q or other
Channel or Pipe Flow __............. Enter Vaiue Manning's Eq or other
- Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, |: Override calculation for T¢? ® ves O no Te= 5.0
Rainfall intensity for Use T, = 50 minutes

Storm Recurrence frequency (years):

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
5.8

PPLS\WPLS0902-8Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Methad-Conveyance. xlsm)Swale 6.8




Rational Equation Stormwater Calculations

Client: PPL0302

(Pe

,,,,,,,,,,,,, -
nnoni’

—

Project: POI B Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k= 1 for english units)
Description:. SWALE 6.9 Struclure; -~
’ Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrolegic Runoff
Soil Grotip Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C (acres) (acres)
Impervious 0.85 1.290 1.226
Lawn ~0.40 2.850 1.140
Cullivated 0.25

STEP 2: Calculate Time of Concentration:

Total A* C: 2.3655 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (it/s) {min}) Method
. ‘ v =
hd EShaItow Concentrated v
‘w ' v
Channel or Pipe Flow ... ......... Enter Vaiue Manning's Eq or other
Channelor Pipe Flow ....,.......... Enter Value Manning's £q or other
Channel or Pipe Flow ... ... ... Enter Value Manning’s Eq of other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O no Tc= 5.0
Rainfail lntensity for Use T = 5.0 minutes

25 year

Storm Recurrence frequency (years):

STEP 4: Calcuiate Peak Rate of Runoff, Q: Q=kCiA
25 x»ear
Calculated Flow, Q (cfs)= 11.9

2PLSVPPL S0902-8ell Bend Land DevelopmentANALY TICALACALCULATIONS\SWALE CALCS\PERMANENTYPPLS0802-Rational Method-Conveyance xism}Swale 6.9



Rational Equation Stormwater Calculations N
APennoni’
Client: PPL0902
Project: POl 6 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q=kCiA (where k = 1 for english units)
Description: SWALE 6.10 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Scil Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C (acres) (acres)
Impenvious 0.95
Lawn 040 1700 0.680

Total A*C: 0.68 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flaw { Ground Cover n Slope (ft) (ft/s) (min) Method

éShalIow Concentrated

4

Channe%ﬂgr Pipe Flow ___________ Enter Value Manning's Eq or other
Channel or Pipe Flow ... ............ Enter Value Manning's Eq or other
Channel or Pipe Flow _,............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O no Te= 5.0
Rainfall intensity for Use T = 5.0 minutes

Storm Recurrence frequency {years). 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 3.4

PLS\PPLS0902-8ell Bend Land CevelopmentANALYTICALVCALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance.xism]Swale 6.10



Rational Equation Stormwater Calculations e T
APennont’
Client: PPLO902
Project; POI 8 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO%02
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C i A (where k= 1 for english units)
Description:  SWALE 8.1 Structure: -
Rou_te: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
{A.B,C,D) Use Slope C (acres) (acres)
Impervious 0.95 0.300 0.285
tamn - 0.40 0.180 0.072
Cuih‘vated 0.25 o

Total A*C: 0.357 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) {ft/s) {min) Method
; F
: '__J : 4
; ‘w : Shallow Concentrated v
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ... ... .. Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfail Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 vear
Calculated Flow, Q (cfs) = 1.8

PPLS\WPPLS0902-Bell Bend Land Development\ANALYTlCAL\CALCULATIONS\SWALE CALCS\PERMANENT{PPLS0902-Rational Method-Conveyance.xlsm]Swale 8.1



Rational Equation Stormwater Calculations RN
: APennoni’
Client: PPL0902 T
Project: POI 8 Print Date: S Nov 10 10:37 AM
Prepared by: ATS Checked by Project f: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i1 A (whessk= 1 for english units)
Description:  SWALE 8.2 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{(A.B,C,D) Use Slope C (acres) {acres)
Impervious 0.95 ) 0.390 0.371

Cultivated

Total A* C: 1.0225 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Vetocity
- Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
- S S g
J
il
i
e 2 SR
Channel or Pipe Flow ... ... ... .. Enter Value Manning's Eq or other
Channel or Pipe Flow _..........._. Enter Value Manning’s Eq or other
Channel or Pipe Flow _............. ) Enter Value Manning's Eq of other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O no Tc= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4. Calculate Peak Rate of Runoff, Q: Q=zkCiA

25 year

Calculated Flow, Q (cfs)= 5.2

PPLS\PPLS0902-Bell Bend Land Developmen\ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENT{PPLS0902-Rational Method-Conveyance.xism}Swale 8.2



Rationat Equation Stormwater Calculations

Client: PPL0902

Pennoni/

Project: POI 8 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q@ = K C i A (wherex = 1 for english units)
Descriplion: SWALE 8.3 Structure: -
Route: -
Station: -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrofogic . Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C,D) Use Slope C (acres) (acres)
Impervious 0.85 0.390 0.371
Lawn 0.40 1830 0852
Cultivated 0.25
Total A* C: 1.0225 acres
STEP 2: Calculate Time of Concentration:
Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentraln Calculation
Tvpe of Flow / Ground Cover n Slope (ft) (f/s) {min) Method

t Shallow Concentrated

il

H
H
i

Channel or Pipe Flow _..............
Channel or Pipe Flow _..............
Channel or Pipe Flow ,..,...........

Enter Value
Enter Value

Enter Value

" Manning's Eq or other
Manning's Eq or other

Manning's Eq or other

Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfalt intensity, I; Override calculation for T¢? @ ves O no Te= 50
Rainfall intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):

25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
25 year
Calculated Flow, Q (cfs)= 5.2

PPLS\WPPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONSISWALE CALCS\PERMANENTYPPLS0502-Rational Method-Conveyance xismjSwatle 8.3



Rational Equation Stormwater Calculations

Client: PPL0902

Pennoni’

Project: PO!I 8 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation; Q=kCiA (where k = 1 for english units)
Description: SWALE 8.4 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C ) {acres) (acres)
impervious 0.95 0.160 0.152
Lawn 0.40 0.430 0172
Cutiivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Caover

Channel or Pipe Flow .. ......... ...
Channel or Pipe Flow

Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfali Intensity for

Storm Recurrence frequency (years):

Total A* C: 0.324 acres

Flow Average Time of Velocity
Manning’s  Average Length Velocity  Concentratn Caiculation
n Slope (fl) (f/s) {min} Method
v
Shallow Concentrated !
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Tc? @ ves O no Tec= 5.0
Use T, = 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 ysar

1.6

PPLS\PPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONSISWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance. xismjSwale 8.4



Rational Equation Stormwater Calculations T
[Pennoni’
Client: PPL0902
Project: POI 9 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation:. @ = K C i A  (where k= 1 for english units)
Description: SWALE 9.1 ) Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C,0) Use Slope [ (acres) . (acres)
Impervious ) 0.95
Lawn 040 3.140 1256
Cultivated 0.25 2.630 0.658

Total A*C: 19135 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow { Ground Cover n Stope [{0) (f/s) {min) Method
i - i ;
g ‘ Shallow Concentrated v
~ ~
Channel or Pipe Flow ... ......... Enter Value Manning's £q or other
Channel or Pipe Flow _.............. Enter Value Manning's £q or other
Channel or Pipe Flow ..._........... Enler Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):

STEP 4: Caiculate Peak Rate of Runoff, Q: Q=kCiA

. 25 year
Calculated Flow, Q {cfs}= 9.6

PPLS\PPLS0902-Beli Bend Land Development ANALYTICALICALCULATIONS\SWALE CALCSWERMANENTPPLS0902-Rational Method-Conveyance xlsm]}Swale 9.1



Rational Equation Stormwater Calculations N
APennoni’
Client: PPL0902 . e
Project: PO1 9 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOY02
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C 1 A (where k= 1for english units)
Descripion: SWALE .2 Structure: -
Route: -
Station; -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D} Use Slope C {acres) (acres)
Impervious 0.95 0.460 i R 0.437
Lawn 0.40 1000 T p400
Colivated 0.25

Total A* C: 0.837 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning'’s Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) (fUs) {min) Method
|
v H v
v 3 Shallow Concentrated v
v -
Channel or Pipe Flow Enter Value Manning's £q or other
Channel or Pipe Flow Enter Value Manning’s Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq of other
Calculated Total Time of Concentration, T: - 5.0 minutes
STEP 3: Calculate Rainfall Intensity, {: Override calculation for Tc? @ ves O o Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 4.2

PPLS\PPLS0902-Bell Bend Land Development ANALYTICALA\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0802-Rational Method-Conveyance.xlsmjSwale 8.2



Rational Equation Stormwater Caiculations TN
JPennoni’
Client: PPL0S02
Project: POI 9 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS ‘Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCIA (week=tior english uni{s)
Description:  SWALE 9.3 Structure: -
Route: -
Statien: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runo#f
Soil Group L.and Land Coefficient, Area, A A*C
(A.B.C.D) Use Siope C (acres) (acres)
Impervious 0.95 1.330 1.264
Lawn 0.40 0.580 0.232
Cultivated 0.25 1.440 0360
Total A* C: 1.8555 acres
STEP 2: Calculate Time of Concentration:
Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) {fi/s) {(imin} Method
‘v i Shaliow Concentrated v
v : iw
Channel or Pipe Flow ............... Enter Value Manning’s Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ... ... Enter Value Manning's Eq or other

STEP 3: Calculate Rainfall intensity, I:

Rainfall intensity for

Storm Recurrence frequency (years):

Calculated Total Time of Concentration, T.:

Override calculation for Te? @ ves O no
Use T, = 50

25 year

5.0 minutes

Te= 5.0

minutes

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
9.4

PPLSWPLS0S02-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\WERMANENTYPPLS0902-Rational Method-Conveyance.xism]Swale 9.3



Rational Equation Stormwater Calculations LT
[Pennoni’
Client: PPL0902
Project: POI 9 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0S02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1 A (wherek = 1 for english units)
Description: SWALE 9.4 Struclure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff :
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C,D) Use Siope C (acres) (acres)
impenious 0% 289 2746
Lown 040 1.710 0,684
Culivated ) 025 0.160 0.040

STEP 2: Calculate Time of Concentration:

Type of Flow ! Ground Cover

Total A* C: 3.4695 acres

Channel or Pipe Flow _..............
Channel or Pipe Flow ...............

Channet or Pipe Flow ... ...........

Flow Average Time of Velocity
Manning's  Average tength Velocity  Concentratn Calculation
n Slope {ft) {fi/s) {min) Method
: SR ,v
Shallow Concentrated v
v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's £q or other

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

Calculated Total Time of Concentration, T:

Override calculation for Tc? @ ves O no

25 year

Use T, =

50

5.0 minutes

Tec = 50

minutes

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
17.5

PPLSWPPLS0902-Bell Bend Land DevelopmenttANALYTICALICALCULATIONS\SWALE CALCS\WPERMANENTYPPLS0902-Rational Method-Conveyance.xism{Swale 9.4



Rational Equation Stormwater Calculations P o
APennoni’
Client: PPL0202
Project: POI 9 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO302
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = KkKCiA {where k = 1 for english units)
Description:  SWALE 9.5 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic ’ Runoff
Sail Group Land Land Coefficient, Area, A A*C
(A.8.C.D) Use Siope C (acres) (acres)
Impervious 0.95 0.100 o 0.095
Lawin 0.40 - 0.930 0.372
Cultivated 0.25 1.290 0.323

Total A* C: 0.7885 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (f/s) {min) Method
v
L 4 i Shallow Concentrated v
- :
Channel or Pipe Flow ..........._... Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ... ............ Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calcuiate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 50
Rainfall Intensity for Use T, = 5.0 minutes

25 year

):

Storm Recurrence frequency (years

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 4.0

PPLS\PPLS0902-Bell Bend Land Development\ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENT{PPLS0902-Rational Method-Conveyance. xlsm}Swale 8.5




Rational Equation Stormwater Calculations

Client: PPL0902

APennoni’

Project: POl 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k = 1 for engiish units)
Description:  SWALE 10.1 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C,D) Use Siope C {acres) {acres)
impervious 0.95 1.580 1.501
Lawn 0.40 2.970 1188
Cultivated 0.25
Total A* C: 2.689 acres
STEP 2: Calculate Time of Concentration:
Flow Average Time of Velocity
Manning's  Average Length Velocity Concentratn Calculation
Type of Flow / Ground Cover n Siope (ft) (ft/s) {min) Method
v * Shallow Concentrated vl
Channel or Pipe Flow ... ... .:....... Enter Value Manning's Eq or other
~Channel or Pipe Flow _.............. Enter Value Manning's Eqor other
Channel or Pipe Flow .. ...... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfail Intensity, |: Override calcuiation for T¢? @ ves O o Tec= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

13.6

PLS\PPLS0902-Bell Bend Land DevelopmentANALYTICALN\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance.xism]Swale 10.1



Rational Equation Stormwater Calculations o TN
Pennoni’
Client: PPL0902 S e
Project: PO1 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project # PPLDS02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wherek=1ror english units)
Description:.  SWALE 10.2 Structure:  ~
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefﬁcient, Area, A A*C
(A,B,C,D) Use Slope C {acres) {acres)
Impervious 0.95 2.510 2.385
Stone 0.85 i o
Cullivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow .........: e
Channel or Pipe Flow ...............
Channel or Pipe Flow _..............

STEP 3: Calculate Rainfall Intensity, 1:

Rainfall intensity for

Storm Recurrence frequency (years):

Total A* C: 2.3845 acres

25 year

" Flow Average Time of Velocity
Manning's Average Length Velocity  Cencentratn Calculation
n Slope (ft) (ft/s) (min) Method
v
{ Shatlow Concentrated ' A
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, Tt 5.0 minutes
Override calculation for Tc? @ ves O no Tec= 50
UseTc= 50  minutes

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
12.0

PLS\PPLS0902-Bell Bend Land Development ANALYTICAL\CALCULATIONS\SWALE CALCS\WPERMANENTYPPLS0902-Rational Method-Conveyance.xism]Swale 10.2




Rational Equation Stormwaler Calculations

APennoni’
Client: PPL0302 T e
Project: POI 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOY02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KC 1A  (whewk=1ror english units}
Description: . SWALE 10.3 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group tand Land Coefficient, Area, A A“C
(A.B.C.D) Use Slope C {acres) (acres)
i Impervious 095 ..
Stone 0.85 2,150 1828
CCulfvaled 0.25

Total A* C: 1.8275 acres
STEP 2: Calculate Time of Concentration:
Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calcuiation
Type of Flow / Ground Cover n "Slope (ft) (fs) (min}) Method
! iw
: Shallow Concentrated :w
~

Channel or Pipe Flow

Channel or Pipe Flow ...............

Channel or Pipe Flow .. ......... ...

Enter Value
Enter Value

Enter Value

Manning's Eq or other
Manning’s Eq or other

Manning's Eq or other

Calculated Total Time of Concentration, T.: 5.0 minutes

STEP 3: Calculate Rainfall Intensity, I: Qverride calculation for Te? ® ves O no Te= 5.0

Rainfall intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):

25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
25 year
Calculated Flow, Q (cfs) = 9.2

PLS\PPLS0802-Bell Bend Land DevelopmentANALY TICALYCALCULATIONS\SWALE CALCSWPERMANENT\PPL.S0902-Rational Method-Conveyance.xismiSwale 10.3



Rational Equation Stormwater Calculations - N
APennoni’
Client: PPL0902 e
Project: POL 10 Print Date: 5 Noy 10 10:37 AM
Prepared by: ATS Checked by Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation; Q= K C i1 A (where k = 1 for english units)
Description: SWALE 10.4 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient,” Area, A A*C
(A,B.C.D) Use Slope C (acres) {acres)
Impervious o 0.95
Stone 0.85 1.220 1.037
Cullivated oz2s T

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow ... ............

Channef or Pipe Flow
Channet or Pipe Flow

STEP 3: Calculate Rainfall Intensity, i:

. Rainfall Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 1.037 acres

Flow Average Time of Veiocity
Manning's  Average Length Velocity  Concentratn Calcutation
n Slope (fl) . (fus) {min) Method
iw
Shallow Concentrated v
v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calculation for T¢? @ ves O no Te= 5.0
Use T, = 5.0 minutes

25 year

Q=kCiA

Calculated Flow, Q {(cfs} =

25 year
5.2

PLS\PP(.S0902-Befl Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\WPERMANENT{PPLS0902-Rational Method-Conveyance xism}Swale 10.4



Rational Equation Stormwater Calculations T
APennonit’
Client: PPL0902
Project: POl 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO302
Date: 14 Oct 10 M, Fenick
Governing Equation: Q= K C i A (where k= 1 for english units)
Description:  SWALE 10.5 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.8,C,D) Use Slope C {acres) (acres)
- Impervious 0.95

. 040 R e S 0929_

Cuttivated N 0.25

Total A*C: 0.92 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) {ft/s) {min) Method
v H
v Shaliow Concentrated v
SO v B
" Channel or Pipe Flowm:‘.m. ............ : Enter Value ' “'Manning's Eq or ather
Channel or Pipe Flow .., ............ Enter Value Manning's Eq_ or other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I Override calculation for Tc? ® ves O no Te= 5.0
Rainfalf intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calcuiate Peak Rate of Runoff, Q: Q=kCiA

26 year
Calculated Flow, Q (cfs)= 4.6

PLS\PPLS0902-Bell Bend Land Development ANALYTICALYCALCULATIONS\SWALE CALCS\PERMANENTYPPLS0802-Rational Method-Conveyance xism]Swale 10.5



Rationai Equation Stormwater Calculations

Client: PPL0S02
Project: POl 10

o~

APennoni’
Print Date: 5 Nov 10 10:37 AM

Prepared by: ATS Checked by:

Date: 14 Oct 10

M. Fenick

Project #: PPLOSC2

Governing Equation:. @ = KC i A

{where k = 1 for english units)

Description:  SWALE 10.6 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff )
Soil Group Land Land Coefficient, Area, A A*C
(A.8,C.D) Use Slope C (acres) - (acres)
Impervious 095
 Lavn 0.40 1.740 0.696
Culivated 0.25 ]

STEP 2: Caiculate Time of Concentration:

Total A*C: 0.696 acres

Flow Average Time of Velocity
Manning’s  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Stope (ft) (f/s) {min} Method
..... = .
fw ¢ Shallow Concentrated
v L
Channel or Pipe Flow .. _............ Enter Value Manning's €q or other
Channet or Pipe Flow ... ... Enter Value Manning's Eq or other
Channei or Pipe Flow ............... Enter Value _ Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Tec= 5.0
Rainfall Intensity for Use T, = 5.0 minutes
Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 yéar
3.5

PLSWPLS0902-Bell Bend Land DevelopmentANALY TICALICALCULATIONS\SWALE CALCS\PERMANENT{PPLS0902-Rational Method-Conveyance.xlsm]Swale 10.6




Rational Equation Stormwater Calculations

APennoni’
Client: PPL0902 T e
Project: PO1 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOSO2

Date: 14 Oct 10 M. Fenick

' Governing Equation: Q= K C 1A (wnerek = 1tor english units)

Description: SWALE 10.7 Structure: -
Route: ~

! ) Station: -

STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:

Hydrologic . Runoff .
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C (acres) {acres)
impervious 0.95

Lawn 040 - 0.160 0084

Cultivated o 0.25

Total A* C: 0.064 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Caover. n Slope (ft) (ft/s) {min) Method

‘Shallow Concentrated

!
!

Channel or Pipe Flow ............... Enter Value Manning's £q or other

Channel or Pipe Flow _.............. Enter Value Manning's £q or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q {cfs) = 0.3

PLS\PPLS0902-8ell Bend Land Development ANALYTICAL\CALCULATIONS\SWALE CALCSIPERMANENT{PPLS0802-Rational Method-Conveyance xismiSwale 10.7
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Rational Equation Stormwater Calcuiations PRt y
[Pennoni’
Client: PPL0902 e e
Project: POI 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = kCiA {where k = 1 for english units)
Description:  SWALE 10.8 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.8,C.0) Use Slope C (acres) (acres)
impervious 0.85 )
Lawn 0.40 0.065 0.026
Cultivated 0.25 i

Total A*C. 0.026 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentrain Calcutation
Type of Flow / Ground Cover n Slope (ft) (fi/s) (min) Method
{w ] :
vl Shallow Concentrated
- ;
C;{annei or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow .,............. Enter Value Manning's Eq or other
Channel or Pipe Fiow ... _........... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T;: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, k: Qverride calculation for Tc? @ ves O no Te= 50
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kKCiA

25 year
Calculated Flow, Q (cfs)= 0.1

PLS\PPLS0902-8ell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTY{PPLS0902-Rational Method-Conveyance.xismjSwale 10.8



Rational Equation Stormwater Calculations T
APennoni’
Client; PPL002 I
Project: POI 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Eenick
Governing Equation: @ = K C i A (where k = 1 for english units)
Description:  SWALE 10.9 Structure: -
Route: -
! Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C {acres) (acres)
Impervious 095 0.290 0.276
e e O e YT 5
085 .. A% e 1,522

Total A* C: 2.133 acres

STEP 2: Calculate Time of Concentration:

Flow ‘Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope () {f/s} {min) Method

Shallow Concentrated

Channel or Pipe Flow ..,.,.......... : Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow .............. i Enter Value Manning's £q or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Caiculate Rainfall intensity, I Override calculation for Tc? @ ves O no Te= 50

Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 10.8

PLS\PPLS0902-8ell Bend Land Development\ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0202-Rational Method-Conveyance xism]Swaie 10.9



Rational Equation Stormwater Calculations L N
APennoni’
Client: PPL0S02
Project. PO! 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k = 1 for english units)
Description:  SWALE 10.10 Structure: -
Route: -
Slation; -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
f Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
impervious 0.95 0.180 0.171
Lawn 0.40 1.500 0.600
Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow ... ............
Channel or Pipe Flow

Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfall intensity for

Storm Recurrence frequency (years):

Total A*C: 0.771 acres

Flow Average Time of Velocity
Manning's Average tength Velocity  Concentratn Calculation
n Slope {ft) (fUs) {min) Method
.:
Shatlow Concentrated v
=
Enter Vaiue Manning's Eq or other
Enter Vaiue Manning's Eq or other
Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Te? @ ves O no Te= 5.0
Use T, = 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

286 year
3.9

LS\PPLS0902-Bell Bend Land DevelopmentAWNALYTICAL\CALCULATIONS\SWALE CALCS\WPERMANENTPPLS0802-Rational Method-Conveyance.xism)Swale 10,10




Rational Equation Stormwater Calculations N
Pennoni’
Client: PPL0902 e e
Project: PO! 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0O902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wheek=1for english units)
Description:.  SWALE 10.11 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrolegic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
__Impervious 0.95 0.086
- e " i
 Cultivated 0.25 o

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow ..., ...
Channel or Pipe Flow ...............

Channel or Pipe Flow .._...........

STEP 3: Caiculate Rainfall intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years);

Total A*C: 0.5015 acres

Flow Average Time of Velocity
M,anning's Average Length Velocity Concentratn Calculation
n Slope (ft) (ft/s) (min) Method
Shaflow Concentrated
Enter Value Manninbg's Eq or other
Enter Vailue Manning's Eq or other
Eater Value Manning's Eq or other
Calculated Total Time of Concentration, T.: - 5.0 minutes
Override calculation for Te? @ ves O no Te= 5.0
Use T¢= 5.0 minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
25

LS\PPLS0902-Bell Bend Land DevelopmentANALY TICALYCALCULATIONS\SWALE CALCS\PERMANENT\PPLS0902-Rational Me(hod-Conveyance.xlsm]Swale 10.11




Rational Equation Stormwater Calculations N
Pennoni/
Client: PPL0902 e
Project: PO! 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C i A (where k= 1 for engiish units)
Description:  SWALE 10.12 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic ’ Runoff
Soil Group Land Land Coefficient, Area, A A*C
{A.8.C.D) Use - Slope C (acres) {acres)
Impervious 0.95 0.130 0.124
_Lawn 0.40 1300 ) ) 0.520
Culivated 025

Total A* C; 0.6435 acres

STEP 2: Caicuiate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calcutation
Type of Fiow / Ground Cover n Slope (ft) (fYs) (min) Method
"""" v v
v Shallow Concentrated v
(Y v):
Channel or Pipe Flow _.......... ... Enter Value Man;nngsE:}orother ‘
Channel or Pipe Flow ............... Enter Vaiue Manning's £q or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ vas O No Tc= 5.0
Rainfall Intensity for : Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (¢fs) = 3.2

LS\PPLS0902-Belt Bend Land Development\ANALY TICALN\CALCULATIONS\SWALE CALCS\WWERMANENTPPLS0902-Rational Method-Conveyance. xlsm]Swale 10.12



Rational Equation Stormwater Calculations )
Aennoni
Client: PPLD902 T e
Project: POI 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS02
Date: 14 Oct 10 M. Fenick '
Governing Equation: Q= K C i A (where k=1 for english units)
" Description:.  SWALE 10.13 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic " Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,.C.D) Use Slope C (acres) (acres)
- Impervious 095 0.210 200
‘ Lawn 0.40 )
Stone 0.85w . 1.190

Totat A*C: 1.3895 acres

STEP 2: Calculate Time of Concentration:

Fiow Average Time of Velocity
Manning’s Average Length Veiocity  Concentratn Calcutation
Type of Flow / Ground_Cover n Stlope {ft) (fi/s) (min} Method
l v Shallow Concentrated
fw
Channel or Pipe Flow ... ... ... Enter Value Manning's Eq or other
Channel or Pipe Flow ... ... ... . Enter Value Manning's Eq or other
Channel or Pipe Flow .............. Enter Value Manning's Eq or other
Calcuiated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, |: Override calculation for Tc? @ ves O no Tc= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 vear
Calculated Flow, Q {cfs}= 7.0

LS\PPLS0802-Bell Bend Land Development ANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENT\(PPLS0902-Rational Method-Conveyance.xlsm]Swale 10.13




Rational Equation Stormwater Calculations

Client: PPL0902

0
[Pennoni’

Project: PO1 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0S02
Dale: 14 Oct 10 : M. Fenick
Governing Equation: Q= kCiA {where k = 1 for english units)
Description: SWALE 10.14 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrotogic Runoff
Soil Group Land Land Coefficient, A*C
(A.B,C.D) Use Slope C . {acres)
- Impervious 0.95 2.955
Lawn 0.40
o Stone 085 ! 1.012

STEP 2: Calcuiate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow ..., ... ST
Channel or Pipe Flow ...............
Channel or Pipe Flow ...............

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years)

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 3.966 acres

o

Average Time of Velocity
Manning's Average Velocity  Concentratn Caiculation
n Slope {ft/s) {min} Method
, ™
Shallow Concentrated 1w |
; o ]
Enter Value Manning's Eq or other
Enter Vaiue Manning's Eq or other
Enter Value Manning's £q or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calculation for T¢? @ ves O no Tes= 5.0

25 year

Q=kCiA

5.0 minutes

Calculated Flow, Q (cfs) =

25 year

20.0

L.S\PPLS0902-Bell Band Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCSWERMANENTYPPLS0902-Rational Method-Conveyance.xlsmiSwale 10.14



Rational Equation Stormwater Calculations

Client: PPL0O902
Project: POI 10

Prepared by: ATS
Date: 14 Oct 10

Checked by:

M. Fenick

Governing Equation; Q=kCiA

(where k = 1 for english units)

APennoni/
Print Date: 5 Nov 10 10:37 AM
Project #: PPL0OS02

Description,  SWALE 10.15 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Ltand Coefficient, Area, A A*C
(A,B,C,D) Use Slope C (acres) (acres)
. Impervious 0.95 PR 1L 2.955
Lawn 64@
 Slone T oss 1190 1012

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

4

Channel or Pipe Flow ...............
Channel or Pipe Flow ...............
Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfall intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 3.966 acres

. Flow Average Time of Velocily
Manning’s  Average Length ~  Velocily Concentratn Calcutation
n Slope (ft) {fi/s) {min) Method
iw
Shaltow Concentrated v
Enter Value Manning's Eq or other
Enler Value Manning's Eq or other
Enter Value Manning's Eq or other

Calculated Total Time of Concentration, T,:

Override calculation for T¢? @ ves O no
Use T, = 50

25 year

Q=kCiA

5.0 minutes

Tc= 5.0

minutes

Calculated Flow, Q (éfs) =

25 year
20.0

LS\PPLS0902-Bell Bend Land DevelopmentANALY TICALA\CALCULATIONS\SWALE CALCS\PERMANENT{PPLS0902-Rational Method-Conveyance.xlsm]Swale 10.15



Rational Equation Stormwater Calculations e N
' APennoni’
Client: PPL0902 [
Project: POI 10. Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C 1 A (where k =1 for engiish units)
Description:. SWALE 10.16 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff .
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C,D) Use Slope C . (acres) (acres)
impervious 0.95 0.250 0.238 .
Lawn 0.40
Stone 0.85 1.500 T s

Total A* C: 1.5125 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover . n Slope (f) (ft/s) (min) Method
S I
----- lw ' Shallow Concentrated [
Channel or Pipe Flow .............. Enter Value ‘Mannings Eqorother
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ... ... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O wo Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):  25year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q {cfs)= 7.6

LS\PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance. xismiSwale 10.16



Rational Equation Stormwater Calculations N
APennoni/

Client; PPL0902

Project: POL 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: . Project #: PPL0S02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q=kCiA (where k = 1 for english units)
Description:  SWALE 10.17 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic ~ Runoff
Soil Group Land Land Coefficiert, Area, A A*C
(A.8.C.D) Use Slope C {acres) {acres)
Impervious 0.95 0.310 0295
~ Lawn 040

Total A* C: 0.2945 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
. Manning's  Average Length Velocity  Cencentrain Calculation
Type of Flow / Ground Cover n Slope (ft) {ft/s) {min) Method
lw “ Shatlow Concentrated
i A 4 ‘w ;
Channel or Pipe Flow ... ............ Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning’s Eq or olher
Channel or Pipe Flow .. ........ ... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O o Te = 5.0

5.0 minutes

Rainfall Intensity for Use T, =

Storm Recurrence frequency (years): 25 year

STEP 4: Caiculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs) = 1.5

LSWPPLS0902-Bell Bend Land Oevelopmenl\ANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance .xism}Swale 10.17



Rational Equation Stormwater Calcuiations e oS
APennoni’
Client: PPL0S02 T e
Project: POI 10 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOSOZ
Date: 14 Oct 10 M. Fenick
Govermning Equation: Q = KCiA (wherek=1rorengish units)
Description: SWALE 10.18 Structure: -
Route: -
Station: -
" STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Ltand Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C (acres) {acres)
Impervious 0.95 0.270 0.257
Lawn _ 0‘440
Cullivated 0.25

Total A*C: 0.2565 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Caver n Slope (ft) (f/s) {min) Method
o 4 i L 4
v . Shaitow Concentrated i
iw iw
Channel or Pipe Flow ....... Enter Value w]\./‘lanning’s Eq or other
Channet or Pipe Flow Enter Value Manning's Eq or other
Channel or Pipe Flow Enter Value Manning's £q or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Caiculate Rainfall Intensity, I Override calculation for Tc? ® ves O no Te= 5.0
Rainfall intensity for Use T, = 5.0 'minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: : Q=kCiA

25 year
Calculated Flow, Q (cfs}= 1.3

LS\PPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONSISWALE CALCS\PERMANENT{PPLS0902-Rational Methed-Conveyance.xism]Swaie 10.18




Rational Equation Stormwater Calculations LT
Pennoni’
Client: PPL0902 T e
Project: POl 11 Print Date: § Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (wnere k= 1tor english units)
Description:  SWALE 11.1 . Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land tang Coefficient, Area, A A*C
{A.B,C.0) Use Slope c (acres) {acres)
Impervious _ 095

Lawn 040 0410 .0

Cullvated 025

Total A* C: 0.164 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning’s  Average Length Velocily  Concentratn Caiculation
Type of Flow / Ground Cover n Stope ' {ft) (fUs) (min) Method
...... v { S =

[ Shallow Concentrated

A 4
Channel or Pipe Flow Enter Value Manning's Eqorcther
Channel or Pipe Flow . ... ... Enter Value Manning's Eg or other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, [: Override calculation for Tc? @ ves O no Tec= 5.0
Rainfall Intensity for Use T, = 50  minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 0.8

PLS\PPLS0902-8¢ll Bend Land DevelopmentANALYTICALICALCULATIONSV\SWALE CALCSIPERMANENT\{PPLS0902-Rational Method-Conveyance xism)Swale 11.1



Rational Equation Stormwater Calculations T T
APennoni/
Client: PPL0902 S e
Project: PO112 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO9O2
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCIiA (wherex=1forengiish units)
Description:  SWALE 12.1 Structure: -
) Route: -
Station: -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C {acres) (acres)
e PpENOYS - 095 0.870 0.827
Lawn 0.40 3.080
Culliveted 0.25

Total A* C: 2.0585 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
: Manning's  Average tength" Velocity Concentratn - Calcutation
Type of Flow / Ground Cover n Slope (f) (f/s) (min) Method
| ‘v i v
‘ o v Shallow Concentrated v
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow .............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O wno Te= 50
Rainfalt Intensity for Use T, = 50 minutes

Storm Recurrence frequency {years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: . Q=kCiA

25 year
Calculated Flow, Q {cfs)= 10.4

PLS\PPLS0902-Bell Bend Land DevelopmentANALY TICALICALCULATIONSISWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance.xism]Swale 12.1



Rational Equation Stormwater Calculations ")
Pennoni
Client: PPL0S02 S e
Project: POl 12 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Eenick
. Governing Equation: Q= kCiA (where k = 1 for engiish units)
Description: SWALE 12.2 Structure: -
Route; -
Stafion: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land | Land Coefficient, Area, A A*C
(A,B.C.D) Use Slope C (acres) {acres)
Impervious 095 ~
N Lawn 0.40 1450 0580
Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow
Channel or Pipe Flow _,.............
Channel or Pipe Flow _..............

STEP 3: Calculate Rainfall Intensity, I:
Rainfall Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A C. 0.58 acres

Flow Average Time of Velocity
Manning's Average  Length Velocity Concentratn: Caicuiation
n Slope {ft) {fUs) {min) Method
Shallow Concentrated A
| h 4
Enter Value Manning’s £q or other
Enter Value Manning's £q or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calculation for Tc? @ ves O no Tec= 5.0
minutes

Use T, = 5.0

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

2.9

PLS\PPLS0802-Bell Bend Land DevelopmentWNALY TICALVCALCULATIONS\SWALE CALCS\WERMANENTPPLS0902-Rational Method-Conveyance xism}Swale 12,2
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Rational Equation Stermwater Calcutations e R
APennoni/
Client: PPL0902 e e
Project: POI 12 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wherek=1torenglish units)
Description:  SWALE 12.3 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic ) Runoff
Soil Group Land Land Coefficient, Area, A A*C
{A,8,C,D) Use Slope C (acres) {acres)
’ Impervious 0.95 0.090 0.086
O tn 040 1,150 0.460
_____________ Cultivated 0.25

Totat A* C: 0.5455 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentrain Calculation
Type of Flow / Ground Cover n Slope - {ft) (ft/s) (min) Method

Shaltow Concentrated

i

idle

Channet or Pipe Flow Enter Value Manning's Eq or other
Channef or Pipe Flow Enter Value : Manning's £q or other
Channel or Pipe Flow . Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T : 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ vyes O no Tc= 5.0
Rainfall intensity for UseT.= 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs) = 2.7

PLS\PPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONSISWALE CALCSIPERMANENTYPPLS0902-Rational Method-Conveyance xlsm)Swale 12.3



Rational Equation Stormwater Calculations

Client: PPL0902
Project: POI 12

APennoni’

. Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description:.  SWALE 12.4 ' Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C,D) Use Slope C (acres) (acres)
Impervious . ..0.85 0 U o . 2
o h G PR e
) Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Total A* C. 0.8 acres

Flow Average Tine-of _ Velocity
Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (f) {ft/s} (min) Method

Channel or Pipe Flow ...............

Enter Value
Channel or Pipe Flow

Enter Value
Channel or Pipe Flow

Enter Value

Shallow Concentrated

<

Manning's Eq or other
Manning's Eq or other

Manning's Eq or other

Calculated Total Time of Concentration, T.:

STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ vyes O no

Rainfall Intensity for Use T, = 50

Storm Recurrence frequency (years).

25 year

5.0 minutes

Tc= 5.0

minutes

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
25 year
Calculated Flow, Q (cfs)= 4.0

PLS\PPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENT\{PP1.50902-Rational Method-Conveyance xism]Swale 12.4
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Rational Equation Stormwater Calculations

Pennoni’
Client: PPL0902 , . T
Project: PO 12 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
M. Fenick
Date: 14 Oct 10
Governing Equation: Q = K C i A (where k = 1 for english units)
Description:  SWALE 12.5 Structure: -
Route: -
Station: -
i STEP 1: Calculate Drainage Area, A and Runoff Coefficient, G:
Hydrologic ) Runoff
‘ Soil Group Land Land Coefficient, Area, A A*C
(AB,C.D) Use Slope C (acres) {acres)
Impervious 0.95 ] 0.270 0.257
tawn 0.40 1.980 _ 0.792
Stone 0.85 ]

Total A* C. 1.0485 acres

STEP 2: Calculate Time of Concentration:

Flow Average Tinie of Velocity
Manning's Average Length Velocity Concentratn Calculation
Type of Fiow / Ground Cover n Slope (ft) (fi/s) (min) Method
v |
] ‘v  Shallow Concentrated
v ﬁ
Channel or Pipe Flow _.............. Enter Value Manning's €q or other
Channel or Pipe Flow ,.............. Enter Value ' Manning's Eq or other
Channel or Pipe Flow ... ... .. Enter Value Manning's £q or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O o Te= 50
v Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) = 6.3

PLS\PPLS0802-Bell Bend Laﬁd DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENT\(PPLS0302-Rational Method-Conveyance. xismjSwale 12.5




Rational Equation Stormwater Calculations

APennoni/
Client: PPL0902 R
Project: POt 12 Print Date: 5Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #. PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = kCiA {where k = 1 for english units)
Description: SWALE 12,6 . Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{AB,C,D) Use Slope C (acres) {acres)
. . mpenious - ....098
Lavn I A 0.864
T 025

STEP 2: Calculate Time of Concentration:

Total A*C: 0.864 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calcuiation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
£ Shallow Concentrated
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ... .. ... . Enter Value Manning's Eq or other
Channel or Pipe Flow _.__........... Enter Value Manning's Eq or other

Calculated Total Time of Concentration, T:

STEP 3. Calculate Rainfall Intensity, I:
Rainfall Intensity for Use Ty = 5.0

Override calculation for 7¢? @ ves O no

Storm Recurrence frequency (years): 25 year

5.0 minutes

Tc

minutes

5.0

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

: 25 year
Calculated Flow, Q (cfs) = 4.4

PLS\PPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0802-Rationat Method-Conveyance.xismjSwale 12.6
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APennoni/

Rational Equation Stormwater Calculations

Client: PP1.0902

Project: POI 12 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KkCiA (wherek=1rorenglish unis)
Description: SWALE 12.7 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group . Land Land Coefficient, Area, A A*C
{A,B,C,0) Use Slope C (acres) (acres)
Impervious 0.95 1.170 1.112
Lawn 0.40 0.540 - 0.216
Cullivated 0.25 o

Total A*C: 1.3275 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
. Manning's  Average Length Velocity  Concentratn Calcutation
Type of Flow / Ground Cover n Slope (1) (ft/s) {min) Method
Tel -
- ! Shaflow Concentrated ;
v i iw
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ., _,.......... Enter Value Manning's £q or other
Channel or Pipe Flow ... ... ... Enter Vaiue Marning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfalil Intensity, !: Override calculation for Te? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 6.7

PLS\PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCSWPERMANENT{PPLS0902-Rational Method-Conveyance.xismjSwale 12.7




Rational Equation Stormwater Calculations T
APennoni’
Client: PPL0902 S e .
Project: POI 12 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PP1.0802
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wherex=1t0r english units)
Description:  SWALE 12.8 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group tand Land Coefficient, Area, A A*C
(A.8,C.D) Use Slope C {acres) {acres)
Impervious 0.95 1410 1.340
Lawn 0.40 1.810 0.724
Cultivated 0.25 -

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channef or Pipe Flow ...............

Channel or Pipe Flow

Channetl or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

Total A* C: 2.0635 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity - Concentratn Calculation
n Siope 1t) {ft/s) {min) Method
: Shallow Concentrated
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other

Calculated Total Time of Concentration, T:

Override calculation for T¢? @ ves O no

25 year

Use T, = 5.0

5.0 minutes

Te = 5.0

minutes

e«

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

28 year

10.4

PLS\PPLS0902-8ell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance.xism]Swale 12.8



Rational Equation_Stormwater Calculations N
~Pennoni’
Client: PPL0902
Project: POl 12 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902

Date: 14 Oct 10 ' M. Fenick

Governing Equation: Q=kCiA (where k = 1 for english units).
Description: SWALE 12.9 . Structure:
i Route:
Station:

s

STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:

Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A ) A*C
{A,B,C.D) Use Slope C (acres) (acres)
o Impervious 0.95 . 0.100 0.095
Lawn 7 0.40 0.410 0.164
Stone 0.85

Total A*C: 0.259 acres

STEP 2: Caiculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocily  Concentratn Calculation
Type of Flow / Ground Cover n Slope () (ft/s} . {min) Method

~ ~
‘w Sﬁ;i!ow Concentrated v
M i o~

Channel or Pipe Flow .............. ‘ Enter Value . Manning's Eq or olherm“

Channel or Pipe Flow .__._.......... Enter Value Ménning‘s €q or other

Channel or Pipe Flow ............... Enter Value Manning’s Eq or other

Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs) = 1.3

PLS\PPLSOQOZ-BeiE Bend Land Development ANALYTICALI\CALCULATIONSISWALE CALCSWERMANENTPPLS0902-Rational Method-Conveyance.xismiSwale 12.9




Rational Equation Stormwater Calculations

Client: PPL0902

APennoni/

Print Date:

Project: POI 12 S Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k= 1 for english units)
Description:  SWALE 12.10 Structure: -
Route: -
Station: -,
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Ltand Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C {acres) (acres)
Impervious . obes 0120 0.114
Lawn 0.40 0390 G156
Stone _- 085

STEP 2: Calculate Time of Concentration:

Totat A* C: 0.27 acres

Flow Average Time of Velocity
Manning's Average Length Velocity ~ Concentratn Calcuiation
Type of Flow / Ground Cover n Slope {ft) (ft/s) {min) Method
v Shallow Concentrated v
) Channel or Pipe Flow _ _~ Enter Vaiue ) Manning's Eq or other
Channel or Pipe Flow ._....... Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, Tg: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O no Tec= 50
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

Calculated Flow, Q (cfs)= 1.4

LS\PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTPPLS0802-Rational Method-Conveyance.xlsm]Swale 12.10




Rational Equation Stormwater Calculations

Cilient: PPL0902

LT
APennoni’

Project: POl 12 Print Date: § Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS02
Dale: 14 Oct 10 M. Fenick
Goveming Equation: Q= K C i A  (wherek= 1 for engiish units)
Description:  SWALE 12.11 Structure: -
' Route: -
Station: -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
Impervious. 0.95 0.180 0.171
Lawn 0.40 0.710 0.284
Slone 0.85

STEP 2: Calculate Time of Concentration:

Total A “ C: 0.455 acres

Flow Average Time of Velocity
Manning's  Average Length Velocily  Concentratn Calculation
Type of Flow / Ground Cover n Slope (f1) (fi/s) {min) Method
v Shallow Concentrated 'w
= | i
Channel or Pipe..?iéw ,,,,,,,,,,,,,,, Enter Value Manning's €q ormot.r;;r
Channel or Pipe Flow ., ............ Enter Value Manning's £q or other
Channel or Pipe Flow ............... Enter Value Manning's £q or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 50
Use T. = 5.0 minutes

Rainfall Intensity for

Storm Recurrence freguency (years):

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
2.3

LS\PPLS0902-Bell Bend Land DevelopmenBANALYTICAL\CALCULATIONS\SWALE CALCSPERMANENT\(PPLS0902-Rational Method-Conveyance. xism]Swale 12.11



Rational Equation Stormwater Calculations Y
APennoni’
Clignt: PPL0902 : T e
Project: POJ 12 Print Date: § Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS02
Date: 14 Oct 10 M. Fenick
Governing Equation;: Q@ = K C i A (where k = 1 for english units)
Description:. SWALE 12.12 Structure: -
Route: -
Station: -
STEP 1: Calculate D‘rainage Area, A and Runoff Coefficient, C:
Hydrologic - Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope (] (acres) 3 (acres)
impervious 095 0.530 0504
Lawn 040 . 2740 o 1096
Sone . ......085 I

Total A* C: 1.5995 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Calculation
Type of Flow / Ground Cover n Slope (f) (f/s) (min) Method
v
v E:YS:;allow Concentrated
Channe! or Pipe Flow ... “ Enter Value Manning's Eq or other )
Channel or Pipe Flow .. _........... Enter Value Manning's Eq or other
Channel or Pipe Flow _.............. Enter Vaiue Manning's £q or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O o Te= 50
Rainfall Intensity for Use T, = 5.0 minuies

Storm Recurrence frequency {years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q {efs)= 8.1

LSWPPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCSIPERMANENT\{PPLS0902-Rational Method-Conveyance xlsm}Swale 12.12



Rational Equation Stormwater Calculations - T
APennoni’/
Client: PPL0902 e
Project: POI 12 ' _ Print Date: 5 Nov 10, 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wherek=1forenglish units)
Description:  SWALE 12.13 ’ Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
' Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D)} Use Slope C (acres) (acres)
Impervious 0.95 i e
Lawn 0.40 1.180 0.476
Cultivated 025

Total A*C: 0.476 acres

STEP 2: Calcufate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Siope (ft) (f/s) {min} Method
v “Shallow Concentrated
z v |
Channel or Pipe Flow ... ............ Enter Vaiue Manning’s Eq or other
Channel or Pipe Flow ............... Enter Vailue Manning's Eq or other
Channel or Pipe Flow ... ............ Enter Value Manning's £q or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, i Override calculation for T¢? @ ves O no Tec= 5.0
Rainfalf Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4. Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q {cfs}= 24

LS\PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance.xism]Swale 12.13



Rational Equation Stormwater Calculations SN
APennoni’
Client: PPLO302 e
Project: POI 13 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS02
Date: 14 Qct 10 M. Fenick
Governing Equation; Q = K C I A.  (where k = 1 for english units)
Description:  SWALE 13.1 . ) Structure: -
. Route: -
Station: -
STEP 1: Caicuiate Drainage Area, A and Runoff Coefficient, C:
Hydrotogic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{A.B,C.D) Use Slope C (acres) (acres)
~ Impervious 095 3
Lawn . 0.40 ) 1.310
Cultivated o 0.25

Total A*C: 0.524 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Calcufation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method

v
| Channei.ﬂ;:i;i.b;;lbw ............... Enter Value » Manning’s Eq or other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... . Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 2.6

PLS\PPLS0902-Bell Bend Land DevelopmenMANALYTICAL\CALCULATIONS\SWALE CALCSWERMANENTYPPLS0902-Rational Method-Conveyance.xism}Swale 13.1



Rational Equation Stormwater Calculations e A
APennoni’
Client: PPL0902 T e
Project: POt 13 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1 A (where k = 1 for english units)
Description: SWALE 13.2 . Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
impervious 0.95
Cullvated 0.25

Total A* C: 0.94 acres

STERP 2: Calculate Time of Concentration:

: Fiow Average Time of Velocity
Manning's . Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) {ft/s) {min) Method
v
iw : Shallow Concentrated
v !
Channel or Pipe Flow Enter Vaiue Manning's £q or other
Channel or Pipe Flow . Enter Value Manning's £q or other
Channel or Pipe Flow Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, 1: Override calculation for Tc? @ ves O no Te= 50
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years); 25 year

STER 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 4.7

PLSWPPLS0802-Bell Bend Land Development ANALYTICALVCALCULATIONS\SWALE CALCSIPERMANENT\[PPLS0902-Rational Method-Conveyance. xism}Swale 13.2




Rational Equation Stormwater Caiculations LT
APennoni’
Clent: PPLO902 T e

Project. PO 13 : Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0902
Date: 14 Oct 10 M. Fenick

Governing Equation: Q= kCiA (where k = 1 for english units)
Description:  SWALE 13.3 Structure: -
Route: -
Station: -

STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:

Hydrologic Runoff ,

Soit Group Land Land Coefficient, Area, A A*C

(A.B,C.D) Use Slope C (acres) (acres)
mpenious . 0.95 0510 . )

 Culivated 025

Total A* C: 1.2765 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average f.ength Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) * (ft/s) (min) Method
i v haliow Concentrated v
v ‘
Channel or Pipe Flow . .............. Enter Value Manning's Eq or other
Channeloc Pipe Flow . _........... Enter Value Manning’s Eq of other
Channel or Pipe Flow ............... Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, Override calculation for T¢? @ ves O no Te = 5.0
Rainfall Intensity for Use T = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of‘Runoff, Q: Q=kCiA

2§.yg_a_r
Calculated Flow, Q (cfs})= 6.4

PLS\PPLS0902-8ell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0802-Rational Method-Conveyance. xism]Swale 13.3



Rational Eguation Stormwater Calculations

Client: PPL0902
Project: PO113

APennoni’

Print Date: 5 Nov 10 10:37 AM

Prepared by: ATS Checked by: Project #: PPLOS02
Date: 14 Oct 10 M. Fenick
Governing Equation: @Q = K C i A (where k= 1tor english unils)
Description: SWALE 13.4 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C {acres) {acres)
* [mpenvicus 0.95 0.190 0.181
...... Lawn 040 1.450 0.580
Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Total A* C: 0.7605 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity Conceniratn Calculation
Type of Flow / Groung Cover n Slope (f1) (ft/s) (min) Method
v
: Shallow Concentrated v !
- >
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other

Calculated Total Time of Concentration, T.:

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

25 year

Override calculation for Te? @ ves O o
Use T, =

5;0 minutes

Te= 5.0

5.0 minutes

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
25 year '
Calculated Flow, Q (cfs)= 3.8

PLS\WPPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONSISWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance xism}Swale 13.4



Ratignal Equation Stormwater Calculaticns e T e
APennoni’
Client: PPL0902 '
Project: POIi 16 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description: SWALE 16.1 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff .
Soit Group Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C (acres) {acres)
Impervious 095 0230 e 0.219
Lawn 040 . 0850 ,~_034O
Stone ) 0.85 o

Total A*C;' 0.5585 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Veitocity Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) (min) Method
: v Shallow Concentrated v
. b R i
Channel or Pipe Flow .............. Enter Value Manning's Eq or other
Channet or Pipe Flow _.............. Enter Value ) Manning's Eq or other
Channel or Pipe Flow ..., ........ Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T; 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O na Te= 5.0
Rainfall intensity for ’ Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs} = 2.8

PLS\WPPLS0902-Bell Bend Land Development\ANALY TICALMCALCULATIONS\SWALE CALCS\PERMANENTPPLS0902-Rational Method-Conveyance xlsm}Swale 16.1



~

Rational Equation Stormwater Calculations . i Y
[APennoni-
Client: PPL0902 e
Project: POl 16 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLOS02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description.  SWALE 16.2 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope [ {acres) (acres)
impervious 0.95 0.330 0314
Lawn 0.40 . 0.890 0.356
) Colivaled 0.25

Totat A* C: 0.6895 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity Concentratn Calcuiation
Type.of Flow / Ground Cover n - Slope {ft) (fi/s) {min) Method _
i : Shallow Concentrated v
‘w : v
Channel or Pipe Flow . Enter Value Manning's Eq or other
Channel or Pipe Flow Enter Value I Manning's Eq of other
Channel or Pipe Flow ... ... ... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I: Override calcufation for T¢? @ ves O no Tc= 50
Rainfall Intensity for Use T, = 50  minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

Calculated Flow, Qt (¢fs)= 3.4

PLS\PPL.80902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0902-Rational Method-Conveyance. xism)Swale 16.2



Rational Equation Stormwater Calculations

APennoni’
Client: PPL0902 T e
Project: POI 18 . Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: _ Project #: PPLO902
Date: 14 Oct 10 " M. Fenick
Governing Equation: Q=kCiA {where k = 1 for english units)
Description:  SWALE 18.1 Structure: -
Roule: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
...\ Mpenvious ' 095 e O ..0.989

Lawn 040 6.830 2.732

Cultivated i 025

Total A* C: 3701- acres

STEP 2: Calculate Time of Concentration:

’ Fiow Average Time of Velocity
Manning's  Average tength Velocity  Concentratn Calcutiation
Type of Flow / Ground Cover n Slope . {ft) (fi/s) {min) Method

Channel or Pipe Flow

Channel or Pipe Flow

Channel or Pipe Flow

STEP 3: Caiculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

Enter Value
Enter Value

Enter Vaiue

Shallow Concentrated

Manning's Eq or other
Manning's Eq or other

Manning's Eq or other

Calculated Total Time of Concentration, T.:

Override calculation for Te? @ ves O no
Use T, = 5.0

23 year

5.0 minutes

Tc

minutes

5.0

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q {cfs} =

25 year .

18.7

PLS\PPLS0902-Bell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\PERMANENTYPPLS0802-Rational Methog-Conveyance.xlsm]Swale 18.1



Rational Equation Stormwater Calculations e N
APennoni’
Client: PP1.0902 e
Project: POI 18 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPL0S02
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description: SWALE 18.2 Structure: -
Route: -
. Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic RQnoff
Soit Group Land Land Coefficient, Area. A A*C
(A.B,C.D) Use Siope C {acres) {acres)
_________ Impervious 0.95
Lawn 040 6.080 24
Cultivated ‘ 0.25 )

Total A*C: 2,432 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentrain Calculation
Type of Flow / Ground Cover n Slope (fl) (ft/s) {min) Method
v _ ‘v
4 Shallow Concentrated hd

~ | ~
' Channel or Pipe Flow ... ... Enter Value Manning's Eq or other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value ‘ Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 50 minutes

Storm Recurrence frequency (years): 25 year

STEP 4. Calculate Peak Rate of Runoff, Q: ‘ Q=kCiA

25 year
Calculated Flow, Q (cfs}= 123

PLS\PPLS0902-Bell Bend Land Development\ANALY TICAL\CALCULATIONS\SWALE CALCSYPERMANENT\PPLS0902-Rational Method-Conveyance.xlsm]Swale 18.2




Rational Equation Stormwater Calculations T
APennoni-
Clienl: PPL0902 T e
Project: POI 20 Print Date: 5 Nov 10 10:37 AM
Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description:  SWALE 20.1 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydralogic Runoff
Soil Group Land Land Coefficient, _ Area, A ] A*C
{A.B.C.D) Use Siope C (acres) (acres)
. Impervious 0.95 0.650 0.618
S 0.40 1.680 | 0672
 Cultvaled 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channet or Pipe Flow ., ............

Channel or Pipe Flow

Channel or Pipe Flow ...............

STEP 3: Calculate Rainfall Intensity, {:

Rainfall Intensity for

Storm Recurrence frequency (years):

Total A* C: 1.2895 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calculation
n Slope (1) (fi/s) (min) Method
i R
i Shallow Concentrated N
i v
Enter Vaiue Manning's £q or other
Enter Value Manning's Eq or other
Enler Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Tc? @ ves O no Tc= 50
Use T, = 5.0 minutes
25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
6.5

PLS\PPL.S0902-Bell Bend Land Development\ANALY TICAL\CALCULATIONSISWALE CALCS\PERMANENTPPLS0802-Rational Method-Conveyance.xlsm]Swale 20.1



Rational Equation Stormwater Calculations

Client: PPL0902
Project: POI 20

TN
[Pennoni/

Print Date: 5 Nov 10 10:37 AM

Prepared by: ATS Checked by: Project #: PPLO902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q=kCiA {(where k = 1 for english units)
Description: SWALE 20.2 Structure: -
Route: -
Station:, -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Caefficient, Area, A A*C
(A.B.C.D} Use Slope C {acres) {acres)
Impervious 0.85 0.080 0.086
Lawn 0.40 6.160 2.464
) Cullivated 0.25

STEP 2: Calculate Time of Concentration:

Total A* C: 2.5495 acres

Flow Average Time of Velocity
Manning’'s  Average Length Velocily  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (fUs) {min) Method
K L 4 4 i
A 4 :Shallow Concentrated
-
Channel or Pipe Flow ... ... ... .. Enter Vaiue Manning's Eq o.r other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall intensity for ' Use T¢ = 50 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
25 year
Calculated Flow, Q (cfs)= 12.8

PLS\PPLS0902-Bell 8end Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\PERMANENT\PPLS0902-Rational Method-Conveyance.xism}Swale 20.2



[Naith Amenican Green - ECMDS Versian 4.3 T 672572010, 111,50 AMILOMPUTED BY, GMP

IPROJECT NAME: PPLS 0302 . . . e oo oo - CAOJECT ND.: Swele1.1 N .
iFROM STATION/REACH:, . . JTO STATION/REACH: IDRAINAGE AREA: [DESIGN FREQUENLY:
HYDRAULIC RESULTS
- - : $75 [n=0.055)
Dischaige | Peak Flow {Velocity (fps)| Atea (sq.ft) | Hydraulic Nomal >
{cls) Period [frs) Radius{t] | Depth i)
1.4 24.0 1.33 1.05 0.28 0.38
. Botlom
20 Width = 2.00 ft 20
LINER RESULTS Mot to Seale
Matting Type Vegetation Characlenstics .
Reach Stability Analysis Permissible Calculated Safely Factor Rematks
Staple Patlemn Phase] Ulass | Type |Densiy] Sheat Stess { Shear Stiess
[psf} [pst}
Straight §75 Unvegetated 1.55 0.3 502 STABLE
Staple D




Noih Ameioan Bieen - ELMDS Veision 4.3 T 072572010 §12.00 PMCOMPUTED BY. GMP ..

PROJECT NAME: PPLS 0902 ‘ oo (PRCJECT NG Swole2 .
FAOM STATION/BEACH: ... . 4T0 STATION/REACH: _iDRAINAGE AREA: | JDESIGN FREQUENCY:
HY‘DRAULIC RE SULTS A §75 [n=0.055)
Discharge | Peak Flow [Velority (fps)] Area (sq.fi} | Hydraulic Normal *
[cfs) Period [hrs) Radus(ft) { Depih (f) ‘ !
h4 24.0 1.33 1.08 (.28 0.38

Bottom -
20 Width = 2.00 ft 20
LINER RESULTS Notto Scale
Matling Type Vegetation Characteristics
Reach Stability Analysis Peimissible Calculated Safety Factor Remarks
Staple Pattemn | Phase | Class | Type [Densiy Sheer Stess | Shear Stiess
- {psf} [psf)
Straight 575 Unvegelated 1.55 tH 5.02 SYAQLE
Staple D




Noith Amaric_an_G:g:n -ECMDS Version 4.3

[10/2572010 [i2.01 PMIEOMPUTED BY. GMP

PROJECT MAME: PPLS0S0Z . . ...

JPROJECT NO.: Swale 1.3

FROM STATIONZREACH. —— Ji0 STATIONGREACH: —IDRAINAGE AREA e IBESIGN FREQUENCY:
HYDRAULIC RESULTS
. - - 575 (n=0.052)
Discharge | Peak Flow [Velocily (fps)] Atea [sqft) | Hpdiaulic | MNomal .
{cfs} Petiod (hrs) Radius(ft) { Depth (i}
41 24.0 2.07 1.5 0.42 .61
LINER RESULTS Not to Scale
Matting Type Vegetalion Charscteristics
Reach Stability Analpsis|® Permissible Calculated Safely Factor Rematks
Staple Pattern Phase ] Class | Type |Densiy] Shear Sliess | Shear Stiess
{psf] (psf)
- Straigh 578 Unvegelaled 1.58 0.65 238 STABLE
Staple D




Noith American Gieen - ECMD__S Yersion 4.3

1072572010 [12.02 PM|COMPUTED BY: GMP

PROJECT NAME: PPLS 0302 .

PB0JECT NO.: Swale 21

~{ORAINAGE AREA:

FROM STATION/REACH: . FTD STATION/REACH:
HYDRAULIC RESULTS
Discharge | Peak Flow {Velocity fips)] Area {sq.) | Hydraulic Nowmal
[cfs} Period [hrs) Radius(ft] § Depth (it}
1.3 240 1.30 1.00 D27 0.37

IDESIGN FREQUENTY.
575 (n=0.055)

 Bottom
2.0 Width = 2.00 ft 2.0
LINER RESULTS Notla Scale

Matling Type . Vegetation Characteristics .
Reach Stability Anslysis Peimissible Calculated Safety Factor Remarks

Staple Pattern Phase | Class | Type |Density] SheatStress | Shear Stiess :

{psi) (psf)
Straight 875 Unvegelated 1.58 0.30 5.23 STABLE
Staple O




INorth Ametican Gieen - ECMDS Version 4.3

1072572010 [12.03 PMILOMPUTED BY; GMP _

PPACJECT NAME: PPLS 0902, . .. . .

JPHOJECT NO.: Swale2.2

[FROM STATIONJREACH: 7D 6TATION/REACH: “IDRAINAGE AREA | ““IDESIGN FREGUENLY:
HYDRAULIC RESULTS §75 (n=0.0551
Discharge { Peak Flow [Velocity [fps)] Aea {sq.ft) | Hydraulic Noimsl n=0.05
{cfs] Perod [hrs) Radius{ft] { Depth{f} \ I
K 240 113 0.97 0.27 .36
§=0.0100
1 1
Bottom
29 Width = 2.00 ft 20
LINER RESULTS Not lo Scale
Matting Type Vegetation Chatacteristics
Heach Siability Analysis| Permissible Calculated Safely Factos Femarks
Siaple Pattein Phase | Class ] Type [Densiy] Shear Stess Sheat Stiess
(psf) {psf) _
Slraight 579 Unvegetated 1.58 n.22 6.33 STABLE
Slaple D




Naith American Gieen ELMOS Versonds .o . T [0/95/2010 J12:04 PHICOMPUTED BY: GMP_ .. ... .

PROJECT NAME: PPLS 0302 oo . JPROJECTNO. Swaledl e
FROM STATION/BEACH: . .. 70 STATION/REACH; . IDRAINAGE AREA. . ... DESIGN FREQUENCY: . .
HYDRAULIC RESULTS $75 0,053
Discharge | Peak Flow |Velscily [ips)| Area [sq.ft} } Hydraulic Normal (n=0.053)
[cis]__} Period fhis) Redus(ll) | Depth {1 l '
k.8 24.0 1.83 2.84 0.45 n.67

11
Boltam _.J

20 Widlh =4.00 it 20
LINER RESULTS ) : Not to Scale
Matting Type Vegetation Chatacteristics ‘
Reach Stability Analysis, Permissible Calculated Safely Factar Remarks
Staple Patten Phase | Class | Tppe [Densilg] Shear Stiess | Shear Stress
[psf) {psf}
Straight 575 Unvegetated 185 - 0.36 4.34 STABLE
Staple D




Noith Ametican Greeri - ECMDS Version 4.3

“[1672572011 §12:06 PMICOMPUTED 8Y GMP

{PADJECT NAME: PPLS 0902

3PROJECT ND.; Swale 3.2

IDEETBN EREQUENEY-

FROM GTATION/REACH, - WO STATIONREACH: ——  IDRAINAGE AREA:
HYDBAULIC RESULTS =
> . _ 575 {r=0.054]
Discharge [ Peak Flow [Velocity (fps)] Arsa (sa.ft] | Hydrsulic Normal *
(cis) Period [his) Radius{ft) 1 Depth it} ] l
25 24.0 1.46 1.71 0.38 n.5s
)
S Bott
70 Widih =200 1 70
LINER RESULTS Not to Scale
Matting Type Vegetation Chatactedistics
Reach Stability Analysis Permissible Calculated Salety Factor Remarks
Staple Pattern Phase | Class | Type [Density Shear Stress | Shear Slress
, {psf) (psl)
Skaight S Unvegelated 1.55 0.34 4,50 * STABLE
Staple D ‘




Noith American Green - ECMDS Veision 4.3

1072572010 [12.06 PMICOMFUTED BY. GMP

PROJECT NAME: PPLS 0302

“JPROJECT ND... Swale 3.3

FROM STATION/REACH: . [10 STATION/REACH: SRAINAGE AHEA " DESIGN FREQUENCY:
HYDRAULIC RESULTS .
. - - - 575 {h=0.053)
Discharge | Peak Flow |Velocity (fps)] Area (sa.it} | Hydiaufic | Normal :
{efs) Petiod f{hus} Radius{fiy | Depth{it) ‘ '
8.6 240 | 29 2.92 (145 0.57
5 =0.0330
p
Bottom
2.0 Width = 4.00 it 20
- LINER RESULTS Not to Scale
Matting Type Yegetation Characteristics
Reach Stability Analysis Permissible Calculated Safety Factor Aemarks
Staple Pattern Phase | Class | 1ype |Densily| Sheer Sliess | Shear Sliess
(psh} {psf)
Shaight §75 Unvegelated 1.55 117 1.33 STABLE
Staple D




Noith Ametican Green - ECMDS Version 4.9, . . . . .. .. Ji0/25/2010412:07 Ph [COMPUTED BY: GMP. . o o

PROJECT NAME: PPLS 0902 | _ JPROJECT NO.; Swale 3.4

FAGM STATIONREACH: . IO STATION/REACH: —  DDRAINAGE AREA. T T IDESIGN FREQUENTY:
HYDRAULIC RESULTS

75 [n=0.051
Discharge { Peak Flow [Velocity (fps)] Area (sq.ft) | Hydiaulic Wormal 572 [0-0.051}
[eFs) Petiod fhis) Badius{ft] | Depth (it}
Be 24.0 327 2.93 0.49 0.67
‘J 1
Bottom —
20 Widlh = 3.00 &t ]
LINER RESULTS | Mot to Scale
Matting Type Vegetation Chatacteristics
Reach Stabifity Analysis Permissible Calculated Safely Factor Remarks
Staple Pattern Phase | Class | Type [Densiy] Shea: Sless | Shear Suess
{psf) [psf)
Shraight S75 Unvegetated 1.56 1.39 1.12 STABLE
Steple D




Noith American Green - ECMDS Version 4.3 T T 1072672610 412:08 PMCOMPUTED BY: GMP

PROJECT NAME: PPLS 0802 N - . JPROJECTND. Swaledb . . . = e
FROM STATION/REALH: 170 STATION/REACH: {DRAINAGE AREA: {DESIGN FREQUENCY:
HYDRAULIC RESULTS $75 e
Dischaige | Peak Flow {Velocity (fps)] Area [sq.it) | Hydiaulic | Nomal (n=0045)
{cfs) Petiod {his) Radiusf) | Depth i) ! )
43 - 24.0 1.78 242 049 0.68

L

Bot
75 Width = 1,00 f 7D

LINER RESULTS ' _ Nat o Sicale
Matting Type Yegetation Charactetistics ‘
Reach Stability Analysis Permissible Calculaled Safety Factor Rematks
Stapie Patten Phase | Class | Tupe JDensity] Shear Stiess | Shear Shess
17 s tosh]
Siraight 575 Unvegelsted 1.55 044 354 STABLE
Staple D




Noith American Green - ECMDS Vesion 4.3 _ _ 410725/2010 {12:08 PM {COMPUTED BY: GMP

PROJECY NAME: PPLS D92 . T T TIPROJECT ND-: Swale 3.6

FHDM STATION/PEACH: O STATION/REACH ~ DRAINAGE AREA: ~IDESTEH FREOUENCY.

HYDRAULIC RESULTS
575 [n=0.050)

Discharge | Peck Flow [Melocity fps)] Area (sq.] | Hydiaulic Normal
{cts) Period {his) Radiuslit) 1 Deplh (ft)
a8 24.0 1.52 250 .48 072
LINER RESULTS ) Mot lo Scale

Matting Type Vegetation Charactetistics

Reach Stability Analysis Permissible Calculated Safety Factor Remarks
Staple Pattern Phase{ Class | Type [Density Shear Sliess | Shear Shiess

(osf) {psf]
Straight S75 Unvegelated 1.55 0.32 - 480 STABLE
Staple D




Noith American Green - ECMDS Version 4.3 T [{0/2572010 [12.03 PMICOMPUTED BY. GMP

PROJECT NAME: PPLS 0802 | e N JPROJECT ND.; Swaled7 . S
IFROM STATION/REACH. {70 STATION/REACH: DRAINAGE AREA; 4DESIGN FREQUENCY:
HYDRAULIC RESULTS
- - > $75 {n=0.049)
Discharge | Pesk Flow [Velocity {ips)| Area {sq.ft) § Hudraulic Noimal -
(cfs) Periad [hrs) Aadius{it) | Depth{ft)

ps 240 1.33 2.64 0.43 875

Bottom
20 Width = 2.00 #t 20
LINER RESULTS Not 1o Scale

Malting Type Vegetation Characterstics
Reach Stability Analysis Peimissible Caiculated Safety Faclor FRemarks

Staple Pattem Phase | Class | Type |Density] Shear Stiess | Shear Stiess

’Jp [psf) fpsf)
Suraight 875 Unvegetasted 1.55 B.23 6.60 STABLE
Staple D




Noith American Gieen - ELMDS Version 4.3 110/25/2010 {1210 PM,’[-CUFMPUTED BY: GMP
PROJECT NAME: PPLS 0302 e o JPROJECTNG. Swaledg .~ e
FROM STATION/REACH: JTO STATION/REACH:; IDRAINAGE AREA: | IDESIGN FREQUENCY:
HYDRAULIC BRESULTS
- - - : 575 (n=0.041)
Discharge | Peak Flow {Veloctty fpsil Asea {sq.ft) | Hydraulic Namal -
{cfs) Period [hrs) - Radius(ft) | Depth{ly) I ;
21 240 208 5.83 0.73 1
!
" Boltem
20 Width = 3.00 ft 20
LINER RESULTS Not ta Scale
Matting Type Vegetation Characteristics
Reach Stability Analpsis Permissible Calculated Safety Factor Remarks
Staple Pattem Phase | Class ] Type |Densily} ShearSliess | Sheas Stress
. Ips) Ipsf]
Straight 575 Unvegetated 1.55 0.35 448 STABLE
Slaple D




Woith Ameiican Green - ELMDS Version 4.3

~{10725/2010 12:15 PMICOMBUTED BY.. GMP

PROJECTMAME. PRABOS02 o IPROJECTNO. SGwale 41 e e e s a -
FROM STATION/REALCH: . JTD STATION/REACH: DRAINAGE AREA: JDESIGN FREQUENLY:
HYDRAULIC RESULTS
- - - . . 575 [n=0.047)
Discharge | Peak Flow {Velocily [fps)] Aiea (sq.ft) | Hydraulic Koimal :
[efs) Peiiod [his) Radius(ft) | Depth (it} |
.0 240" 2.2 317 054 . 085
]
Bott
70 Width=2.00 f P
LINER RESULTS Not i Scale
Matting Type Vegelation Characteristics
Reach Stability Analysis Peimissible Calculated Safety Faclor Rematks
Staple Pattern Phase | Class | Type [Density| ShearStress | Shear Slress
{psf) {psh)
Staight 575 Unvegelsted 1.55 0.59 264 STABLE
Staple D




Noith American Green - ECMDS Version 4.3 _ ) 110725/2010 11216 PMICOMPUTED BY: GMP

PROJECT NAME: PPLS 0302 e .. . APROJECT NO.: Swale 4.2 ..
FROM STATION/REACH: .. |TOSTATION/REACH: . IDRAINAGE AREA. .. IDESIGN FREGDENCY:
HYDRAULIC RESULTS
- - - _ 575 (n=0.053}
Discharge | Peak Flow [Velocily (fps)] Area {sq.lt) | Hydraulic Noimal *
{cls] Perind {hrs} Hadius{i] | Depth (ft)
41 24.0 1.73 2.37 043 0.57
Bott
70 Width ~ 3,00 f 70
LINER RESULTS Not to Soale
Matting Type Vegetation Characteristics !
Reach Stabilily Analpsis i Peumissible Calculated Safely Facto Femarks
Staple Paltemn Phase ] Class | Type |Density She?‘;ssnuess Shea(;i:}ress
Straight 575 Unvegetated 1.55 0.43 362 STABLE
g Staple D



Moith American Gieen - ECMDS Version4.3 .

T TBo5/2010 1217 PMICOMPUTED B GMP o o

PROJECT NAME: PPLS 0902

IPROJECT NO.- Swale 43

[FAOM STATION/REACH: . 11D STATION/REACH: ~DRAINAGE AREA: “IDESIGN FREGUENCY:
HYDRAULIC RESULTS .
- - : 579 (n=0.055)
Discharge | Peak Flow (Velocity [fps)| Area [sq.lt) | Hydiaufic Nommal T
{cfs] Period (his) Radiusiit} | Depth (It}
08 24.0 1.36 0.58 0.23 0.38
S =D.0180
Bottom
20 Width =1.00 1t 20
LINER RESULTS Notlo Scale
Matting Type Vegetation Characteristics :
Aeach Stahility Analysis Permissible Calculated Safety Factos FAemarks.
Staple Pattern Phase | Class | Type |Densiy] ohear Stiess | Shear Shiess
[psf) fpsf}
Straight 575 Unvegetaled 1.55 0.3 398 STABLE
Staple D




Noith American Green - ECMDS Version 4,9 o . 110/25/2000 {1218 PM{COMPUTED BY: GMP

PROJECT NAME: PPLS 0902 . . . oo o JPROJECTND.: Swaledd e
FROM STATION/REACH: . iTO STATION/REACH: iDRAINAGE AREA: IDESIGN FREQUENCY:
HYDRAULIC RESULTS :
u » i . . 575 (n=0.055}
Discharge | Peak Flow [Velocity {fps)] Area (sq.ft) | Hydraulic Normal
fciy) Penod {hrs] Radius(fl] § Depth [IY ( 1
313 240 1.31 0.46 020 0.23

'l
—_ Bottom
240 Width = 1.00 ft 2.0
LINER RESULTS , ' Mol to Seele

latting Type Vegetation Characteristics !
Reach Stability Analysis Permissible Calculated Safely Factar Rematks

Staple Pattesn Phase ] Llass | Type |Density Shear Stress | Shear Stiess

(psh} {ps)
Stiaight 574 Linvegetated 1.55 0.36 427 STABLE
Staple D




North Amsrican Green - ECMDS Version4.3 . . Ho/252010 112:1B PM{COMPUTED BY: GMP

PROJECT NAME: PPLS D302 oo APROJECT NO: Swaled§ ..

JFADM STATION/REACH. IO STATION/BEACH: TSRAINAGE AREA. ~IGESIGN FREQUENCY:
HYDRAULIC RESULTS
e ———————— 575 (n=0,055)

Discharge | Peak Flow |Velocity (Ips)] Aiea{sq.it] | Hydiaulic Normal
[cfs) Period [hts} Radius(ft) | Depth {it} { l
1.1 24.0 1.85 0.53 923 0.35
L
’ Boltom
20 Widlh = 1.00 #t 20
LINER RESULTS Not la Scale

Matling Type Vegetation Characteristics

Reach Slability Analysis . Peimissible Caleulated Safety Factor Remarks
Staple Pattern Phase | Class | Type |Density] Sheat Stress | Sheas Stress
i {psf) [psf}

Straight S75 Unvegetated 1.55 0.72 215 STABLE

Staple D




North American Green - ECMDS Veision 4.3

PROJECT NAME: PPLS5D0S02 .

PROJECT NO.. Swale 4.6

FROM STATION/REACH: .. JT0 5IATION/REACH: . " ISRAINAGE AREA;
HYDRAULIC.RESULTS ‘
- ~ : 575 n=0.G47}
Dischaige | Peak Flow {Velocity {fps]] Area (sq.ft} | Hudiautic Noimat
[cfs) Pericd {his) Radius(ft) { Depth (it} ’ ‘
) 24.0 1.73 405 059 0.86
5 = 0.0060
'L
- Botiom
20 Width = 3.00 ft 20
LINER RESULTS Mot o Seale
Matling Type Vegetation Chatacteristics
Reach Stabiility Arialpsis Permissible Calculated Safety Factar Remaks
Staple Pattern Phase | Class | Type |Densily| Shea Stess | Sheat Skess :
{psf} [psh)
Straight §75 Unvegetated 1.55 0.32 483 STABLE
Staple D

. 1i0/25/2010 1209 PMICOMPUTED BY: GMP . . o -

T IOESIGN FREQUENTY. ¢




Naith American Green - ECMDS Version 4.3

o 41072572010 112:20 PMACOMPUTED BY: GMP

PROJECT NAME: PPLS 0302

JPROJECT NO.._Swele 4.7

FROM STATION/REACH: . {TO STATION/REACH: IDRAINAGE AREA: DESIGN FREQUENLY:
HYDRAULIC RESULTS
- T s 575 in=0.849)
Bischaige | Peak Flow [Velocily lfps)| Area [sqft] | Hpdiauic | Noimal —
{cfs) Period [his) Rediusift) | Depth (it} ‘ ’
B2 24.0 1.81 2.72 0.50 0.77 :
S=00100
1 1
Bottom
2.0 Width = 2.00 it 20
LINER RESULTS Notto Scale
Matting Type Yegelation Characteristics .
Reach Stability Analpsis Permissible Calculated Safety Factos Remarks
Slaple Pattemn Phase | Class | Tgpe [Densitp] Shear Stess | Shear Stess
fpsf) {psf)
Straight 578 Unvegetated 1.58 0.48 323 STABLE
Staple D




Noith Ametican Green - ECMDS_ Version 4.3

{10/25/2010°

{12:21 PMJCOMPUTED AY: GMP

PROJECT NAME: PPLS 902

{PROJECT ND.: Swale 48

[FRDM STATICN/HEACH: . {TD STATION/REACH: IORAINAGE ARES: TIPESTGN FREQUENCY:
HYDRAULIC RESULTS
. : - . 575 in=0.046)
Discharge § Peak Flow |Velocity fps)] Area (sq.ft) | Hydiaulic Notmal *
[cfs) Period (his} Radius(ft] { Depth[it] | l
b7 2.0 1.70 335 055 0.69
S = 0.0060
1
Bott —
78 Width = 2001t 50
LINER RESULTS Notla Scale
Matting Type Vegetation Characteristics
Reach Stability Analysis] Pemissible Caleulated Safely Fatlot Remarks
Staple Pattein Phase | Class | Tupe [Density ShS?Fr,s?;)tress' Shea{;‘ifl}ress ‘ |
Staight 575 Unvegelated 1.58 0.33 4.66 STABLE
Staple D :




Noith Ametican Green - ELMDS Verson 4.3 (1072572010 [12 22 PMICOMPUTED BY GMP

; PROJECTNAME: PPLSOS02 o .. APROJECTND.: Swaledd . .o o
: " JFROM STATION/REACH: 3TD STATION/REACH: . DBAINAGE AREA: iDESIGN FREQUENCY:
‘ HYDRAULIC RESULTS
3 - _ ; . 575 [n=0.053)
Discharge | Peak Flow [Velocily (ips)] Aiea [sq.t) | Hydraulic Normal *
(cfs) Period [his) 1 Readiusift] | Depth {ft} I ’
27 24.0 1.50 1.80 0.38 0.57

Bottom
70 widih = 200 1 20
LINER RESULTS : Notto Seale
. Matting Type Vegetation Characleristics :
Reach Stability Analysis ) Peimissible Calculated Salety Factor Aemarks
Staple Pattern Phase | Class | Type |Density] Sheai Stiess | Shear Stiess
Ipsf) {pst)
Straight s75 Unvegetaled 1.55 0.36 4.34 STABLE
Staple D




INoth Ametican Green - ECMDS Version4.3

1072572010 §12:22 PMICOMPLITED BY: GMP

PROJECT NAME: PPLS 0802

 PROJECT ND.: Swele81

FROM STATION/REACH: . . 110 STATION/REACH. . “IPRAINAGE AREA: “IDESIEN FREQUENCY:
HYDRAULIC RESULTS
- - . $75(n=0.053)
Dischatge | Peak Flow [Velosity (fps)] Area [sa.ft] | Hydraulic Normal r .
[efs) Period [hrs) Radius(it} | Depth (it} | ’
i Rs 24.0 1.44 2.44 0.43 0.58
5 =0.b080
Bott
Vi Widif = 3.00 0 70
LINER RESULTS Notto Scale
Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Calculated Safety Faclor Remarks
o] ShearSkess | Shear Stiess
Staple Pattemn Phase | Class | Type |Density oo e
Skaight 575 Unvegetated 155 . 0.29 531 STABLE
Staple D




North American Green - ECMDS Version 4.3

13072572010 [12:23 PMICOMPUTED BY- GMP |

PROJECT NAME: PPLS 0902

“PRCJECT ND. Swele5.2 . .

[FROM STATION/REACH: . . 1O STATION/REACH ~IDRAINAGE AREA:. ~TDESIGN FREQUENCY:
HYDRAULIC RESULTS
- . - , 575 {n=0.036)
Discharge | Peak Flow [Velooty {fps)] Area (sa.ft) | Hydraulic Normal -\
(cfs} Petiod {hrs) Radiusit) § Depth[it) } ,
PE1 24.0 337 7.75 0.85 .1.36
f B
Bottam
20 Width = 3.00 ft 2.0
LINER RESULTS Notto Scale
Matting Type Vegelation Characteristics
Reach Stability Analysis Permissible Calculated Safety Facla Aemarks
Staple Paltein Phase | Class | Type |Density] Shear Stiess | Shear Stress
(ps) (psf) ,
Stiaight 575 Unvegetated 1.55 0.88 228 STABLE
Slaple D




Marth American Green - ECMDS Versiond.3 - .. 11D/25/2010 {12:24 PM{COMPUTED BY: GMP

PROJECT NAME: PPLS 0807 ' ) ~FROJECT NO.. Swels 5.3

FROM STATIGNAREAGH.. o JT0 STATIDN/REACE DRANAGEARER: " JDESIGN FREGUENCY - o

HYDRAULIC RESULTS :
- . y 575 {n=0.054)
Dischaige § Peak Flow {Velocity (fpsi] Area fsq.ft) | Hydradic | Nomal l '

{cls) Petiod {hrs) Radius(it] | Depth{lt)

1.7 24.0 1.57 1.08 032 0.53 /

'L
2D

_J1

Bottom
Widh=1.00ft . 20
LINER RESULTS : Not to Scale
Matling Type Vegetation Characteristics
Reach Stability Analysis} Permissible Caleulated Salety [Factor Remarks
Glaple Pal ) i} ShearStiess | Sheat Stress
aple Palterm Phase} Class | Type |Densily (osh osh)
Shaight 575 Unvegetated 1.55 0.49 314 STABLE
Staple D '




Noith American Green - ELHMDS Verson 4.3 . o 072572010 [1275 PMICOMPUTED BY: BMP_

PROJECT NAME: PPLS G302 i .. PROJECT NO.: Swale81 = _ e
FROM STATION/REACH: . . 110 STATIDN/REACH: .. iDRAINAGE AREA: ... .JDESIGN FREQUENCY:
HYDRAULIC RESULTS
- - - 575 [n=0.055)
Dischaige | Pesk Flow {Velocily (fps)f Area (st} | Hydisulic Nomal
{cfs) Period (his} Radius(ft} | Depth ift) ’ }
.o 240 117 0.85 028 0.45

5=0.0t00

} Lf
Boltom
p 0 Width = 1.00 ft 20
LINER RESULTS Not to Scale

Malting Type Vegetation Chaactenstics
Reach Stability Analpsis " Peimissible Calculated Safety Factor Remarks

Staple Pattern Phase] Class | Type |Density| ShearSess | Shear Stess

(pst) [psf)
Straight 575 Unvegelated | - 1.55 028 - 5.51 STABLE
Staple D




INoith American Green - ECMDS Version 4.3 1072572010 112:25 PMICOMPUTED BY: GMP

PROJECT NAME: PPLS 0302 . _ _ T PHOJECT NO.: Swale 5.2 .
FROM STATION/REACH: 0 STATION/REACH: " IDRAINAGE AHEA: .. IDESIGN FREQUENCY: |
HYD _ T

RAULIC RESULTS $75 [n=0.053)

{cfs) Period {hrs) Radius(ft) § Depth (it)
36 24.0 1.5 238 .43 058 -

Discharge | Peak Flow [Velocity (ipsll Area (sq.f) | Hydiauic Noimal I ’

_Bottorm
20 Width = 3.00 ft 20
LINER SULTS Not to Scale

Matting Type Vegetation Characteristics
Reach Stabilily Analysis Pemissible | Calculaled | Safety Factor Remarks

Staple Pattern Phase ] Class | Type |Density] Shear Stiess | Shear Sliess

(psh} [psf]
Skaight 575 Unvegetated 1.58 0.32 479 5TABLE
Staple D




Noith American Green - ECMDS Version4.3 ] )  §10725/2010 J12:26 PMJCOMPUTED BY: GMP

PROJECT NAME: PPLSOS02 . T JPROJECT ND.: Swele 5.3 e
'{FHDM STATION/REACH: {70 STATION/REACH: DRAINAGE AREA: ‘ JDESIGN FREQUENCY:
HYDRAULIC RESULTS
- - - : 575 [n=0.053}
Discharge | Peak Flow [Velocity [fps)] Area [sq.ft) | Hydraulic Normal *
{cfs) Period {hrs) Radius(fi} | Depth (it}
21 24.0 1.57 1.34 0.36 0.67
Bottom
20 Width = 1.00 it 2.0
LINER RESULTS | . Nat to Scale
Maling Type Vegelation Characteristics
Reach Stability Analysis ' Permissible Calcudated Safety Factor Remarks
Staple Pattemn Phase] Class | Type [Densily| Sheai Stiess | Shear Stess
» Y (pst) (psi)
Straight 575 Unvegetated 1.55 B.45 342 5TABLE
. Staple D




Noith Ametican Green - ECMDS Veision 4.3

110/25/2010 112:27 PM{COMPUTED BY: GMP

PROJECT NAME: PPLS 0902

{PROJECT NO.. Swale 5.4

; FROM GTATION/REACH: O STATION/REACH: ISRAINAGE AREA: “IDESIEN FREQUENLY.
! HYDRAULIC RESULTS
; - - - 575 [n=0.045}
i Dischaige | Peak Flow [Velocity (Ipsif Area (sq.ft) | Hpdraulic Nomat
: (efs] | Period (hrs) Aadust) | Deplh () i l
6.6 24.0 244 2N (.52 0.94
5=00130
Bott
P Widih=1.00 ft 20
LINER RESULTS Netlo Scale
Matting Type Vegetation Chaiaclenstics
Reach Stability Analysis Pemissible Calculated Safety Factot Hematks
Staple Patten Phase | Class | 1ype |Densiy| Sheat Stiess | Shear Shess
{psf) ]
Straight 579 Unvegetated 1.55 0.76 203 STABLE
Staple D




Noith American Gieen - ECMDS Version 4.3 Ji/25/2010 0131 PMICOMPUTED BY: GMP.__
PROJECT NAME: PPLSD802 . IPROJECT NO.: Swale85 e .
FROM STATION/REACH; {TO STATION/REACH: DRAINAGE AREA: DESIGN FREQUENCY: .
HYDRAULIC RESULTS -
- - _ 575{n=0.047)
Discharge Pealk Flow {Velocity (fps)] Area (sa.] | Hydiaufic Normal *
{cfs) ] Period (hus) Radius{ty | Depth () ' ’
ho.2 24.0 215 475 0.51 0.B4
Bottom
20 Width = 4.00 ft 20
LINER RESULTS Not o Scale
Matting Type | Vegetalion Characteristics
Reach Sability Analysis] Permissible Calculated Safety Factar Remarks
t =1 Shear Stress | Shear Stress
Staple Pattern Phase | Class | Type |Densily (o3l (051
Stiaight S75 Unvegetated 1.55 0.47 330 STABLE
Staple D




Noith American Green - ECMDS Version 4.3 I | 72573010, }D1:32_PM'§CDMPUTED BY: GMP.

PROJECT NAME: PPLS 0302 {PROJECT.ND.; Swale 5.6

FROM STATION/BEACH: . IO STATION/REACH: — {DRAINAGE AREA: " ISESIGN FREQUENCY:
HYDRAULIC RESULTS .
- . ' 575 [n=0.052)
Dischaige | Peak Flow [Velocity (fps)f Avea (sq.ft] | Hydraulic Nomal *
{cfs) Peiiod (his) Radiusift] | Depth (Y ’ |
pe 240 2.0D 1.40 0.37 D62
5=0018%
'L
— Bott
70 widh=1.001 20
LINER RESULTS Netto Scale
Matling Type Vegetation Charactetistics '
Reach Stability Analysis Peimissible Cateulated Safety Factor Rematks
Staple Pattemn Phase| Class | Type |Density] ShearStiess | Shear Stiess
{pst] (pst)
Straight $75 Unvegetaled 1.55 0.72 218 STABLE
Staple D




Noft,h American Green ;_ECMDS Vérsipn 4.3

~[i0/25/2010 [01: 33 PM LOMPUTED BY. GMP__

PROJECT NAME: PPLS 0302 e e e .. AF?H.DJE.CT.,ND.; Swale 5.7
FROM STATION/REACH: . . {TO STATION/REACH: DRAINAGE AREA; JDESIGN FREQUENCY:
HYDRAWULIC RESULTS
- - - S75 [n=0.054)
Discharge | Peak Flaw |Velotity fips)] Atea (sqft] | Hydraulic Normal =
{cfs) Period [hrg) Radius(ft] | Depth (it) : ( [
20 24.0 1.83 1.09 0.32 0.53
S =0.0200
Bott
i Widih = 1.00 70
LINER RESULTS Notla Scale
Matting Type | Vegelation Characteristics
Reach Stabifity &nalysis Permissible Calculated Sefety Factar Remalks
Staple Paltein Phase [ Class | Type [Densiy Shear Suess | Shear Sliess
(psf) [psf)
Straight $75 Unvegetaled 1.55 D.66 2.34 STABLE
Staple D




Noith American Green - EEMDS Vession 4.3

_]10/25/2010:J01:33 PMICOMPUTED BY: GMP

PROJECT NAME. PPLS 0502

JPROJECT NO.: Swale 5.8

FROM STATION/REACH: D STATIONREACH: — —  IDRAINAGE ARIEA.
HYDRAULIC RESULTS :
: - - 575 {n=0.054)
Discharge § Pesk Flow {Velocity (fps)} Area {sq.it) | Hydraulic Neymal -
[cfs] Period [hvs) Radius(ft] | Depth (1Y) [ |
b8 24.0 217 267 0.42 B.53
1 1
Bottom
2.0 © Width =400t 20
LINER RESULTS Not lo Scale
Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Celculated Salety Faclos Hemarks
Stapie Patt T tu] ShearSuess | Sheat Sliess
aple Pattern Phase | Class | Type |Densily o) (osh)
Straight 575 Unvegetated 1.58 [.66 2.35 STABLE
Staple D




Noith Ametican Green: ECMDS Version 4.3 50)35/3010 01,34 PMICOMPUTED BY: GMP

PAOJECT NAME: PPLSOSOZ " {PRUJELT NO.. Swele 6.8 , o
FROM STATION/REACH: .. [TO STATIDN/REACH. . . .. IDRAINAGE AREA: T IDESIGN FREQUENCY:.
HYDRAULIC RESULTS
. - , 575 (n=0.048)
DBischaige | Peak Flow [Velocity (fps)] Aiea [sq.f | Hydraulc Normal I *
(cfs) Period {hrs) Radius(it) | Depth{iy l l
119 240 282 4.22 0,61 0.89

1 1
Boltom
70 Widih = 300 ft 70
LINER RESULTS Not to Scale

Matting Type Vegelalion Characteristics

Reach - Stability Analysis : Permissible Calculated Safety Factor Remarks
Tt Shear Stress | Shear Stress

Staple Patteirn Phase | Class | Type [Densily (051 (ps)

Siraight 575 Unvegetated 1.55 0.63 1.87 STABLE
Staple D



iNoith American Green - ELMDS Version 4.9

_110/25/2010 jD1:35 PM [COMPUTED BY: GMP

PROJECT NAME: PPLS 0502

JPRDJECT NO.: Swale 6.10

FROM STATION/REACH: . 11D STATION/REACH: T IORAINAGE AREA; T IDESTGN FREGUENCY.
HYDRAULIC RESULTS
— - - 575 (n=0.053)
Dischiarge | Pesk Flow [Velociy (fps)} Ares (sq.ft) | Hydraulic Mormal *
{cts) Period {his) . Radius(it} | Depth[fY) I l
B.4 24.0 1.79 190 0.41 0.59
5=00135
I
. Botto
75 Widih = 2.00 it 70
LINER RESULTS Nolta Scale
Matling Type Vegetation Chatacteri#lics
Reach Stability Analysis Permissible Calculated Salety Factor Rematks
i iyt ShearStess | Shear Stiess
Staple Pattern Phase | Class { Type {Densily osh] e
Straight 575 Unvegetated | 155 0.50 3.18 STABLE
Staple D




INoih American Green - ECMDS Version 4.3 .

1072572010, 10735.PM ICOMPUTED BY: GIAP.

PROJECT NAME. PPLS 0907

o APROJECT NO. SwaleB1
FROM STATION/REACH, . TOSTATION/BEACH: DRAINAGE AREA: . . IDESIEN FREQUENCY:
HYDRAULIC RESULTS
T - p - S75 {n=0.053}
Dischaige | Pezk Flow {Velocity {ips)f Atea [sq.it] § Hydiaulic Normal -
{cfs} Period [his) Radius{it] | Depth {ft} ’ ,
1.8 24.0 1.45 1.24 035 0.58
§$=00110
1 ‘ 1
Belt
70 Widh=T100R 20
LINER RESULTS Not la Seale
Matting Type Vegetalion Chasarteristics
Reach Stabifity Analysis| Pemmissible Calculated Salely Factor Remarks
Staple Paltein Phase | Class | Type |Densily] Shear Sliess Shear Stiess
{psf) {psf)
Straight 575 Unvegetated 1.85 0.40 391 STABLE
Staple D




Nonh American Green - ECMDS Version 4.3 '

" [§672572010 J01:36 PMICOMPUTED BY. GMP

PROJECT NAME: PPLS 0802

PROJECT ND,: Swale 82

FROM STATION/REACH: _ {TO STATIOM/REACH:
HYD RAULIC RESULTS
Discharge { Peak Flow [Velocily (Ips)f Area {sa.ft) { Hydraulic Normal
{cfs} Period [his) Radius(ft) § Depth [ft)
B.2 24.0 1.91 272 052 D.94

JORAINAGE AREA: ' fDESIGN FHEQUENCY:

575 (n=0.045}

| |

5 =0.0080

_Battom
2.0 Width =1.00 It 2.0
LINER RESULTS Natto Scale

Matting Type Yegetation Characleristics .
Reach Stability Analysis Peimissible Calculated Rafely Faclor Remarks

Staple Pattern Phase | Class | Type [Density] Sheer Stiess | Shear Stiess

[psf} [psh)

Straight 575 Unvegetated 1.55 0.47 330 STABLE

Staple D




PROJECT NAME: PPLS 0302

T R0725/2010 JU1:35 PM ICOMPUTED BY. GMP.

i Noith American Green - ECMDS Version 4.3

“IFAOJECING. Swdlega o
{FROM STATIGN/REACH; ... . 410 STATION/REACH: DRAINAGE AREA: . DESIGN FREQUENCY:
HYDRAULIC RESULTS _ $75 [n=0.053)
i‘ Dischaige | Peak Flow {Velncity [fps)] Area [sq.ft] | Hydraulic Nomal o
N [cis) Period (his] RAadiusift} 1 Depth{it) ‘ ’
52 240 2.70 1,93 041 0.60
S =0.0300
Bottom
20 Width=2.00 1t 2.0
} Not to Scal
‘ LINER RESULTS otlovcale
Matting Type Vegetation Characteristics
Reach Stability Analysis; Permissible Calculated Satety Factor Remarks
Staple Pat P itu] ShearSuess | Shear Stress
aple Patten hase| Class | Type |Bensity (oSl psh)
Strzight 575 Unvegetated 1.58 1.13 1.38 STABLE
Staple B :




North American Gigen - ECMDS Version 4.3

072572010 16137 PMICOMPLITED BY. GMP

PROJECT NAME: PPLS 09D2

PROJECT ND.: Swale 84

FROM STATION/REACH: TG STATION/REACH: DHAINAGE AREA: TDESIGN FRELUENCY:
HYDRAULIC RESULTS
- - - 578 (n=0.055)
Discharge | Peak Flow {Velocity (fps)] Area (sq.ft) | Hydraulic Naime! T
(cfs) Petiad {tis} Radius{ft} | Depth i)
1.8 24.0 1.93 0.B3 428 0.44
Bottom
2.0 Width=1.00 ft 20
LINER RESULTS Nolta Scale
Matting Type Vegetation Chaacteristics
Reach Stabiliy Analysis Permissible Calculaled Safety Factor Remarks
Staple Pattem Phase | Closs | Type |Density] Sheat Shiess | Shear Stress
{psf) {psf}
Shaight §75 Unvegetated 1.55 0.77 2.00 . STABLE
Staple D




Noth American Green ECMDS Version 4.3 J10/35/3010 Jo1:38 PMJCOMPLITED BY: GMP_

PROJECT NAME: PPLS 0502 . e JPACJECT KD SwaleS1
FAOM STATION/BEACH, . {710 STATION/REACH: . IDRAINAGE AREA: ] ] iDESIGN FREQUENLY: . .
HYDRAULIC BESULTS $75 (1=0.046)
Discharge | Pesk Flow {Velocity (fpsj] Area {sq.ft) | Hydraulic Noimal (=00,
(cfs) Period [hrs) Radius(ft) | Depth (i
95 240 228 419 0.60 0.88
Bpttom
20 Width = 3.00 ft 20
LINER RESULTS Not to Scale
Matting Type Vegetation Chatacleristics
Reach - Stability Analysis Peimissible Calculated Salety Factor Remarks
- { Staple Pattern Fhase | Class | Type |Density] SheasStess | Shea Ghess
fpsf) [psf]
Straight 575 Unvegetated 1.55 0.55 282 STABLE
Staple D




North American Green - ECMDG Version 4.3 . o o o 072572018 o139 PMICOMPLTED BY, GMP

PROJECT NAME: PPLS 0802 =~ = o L _{PROJECT NO.: Swale 9.2 o
{FADM STATION/REACH: {TO STATIDN/REACH: . ADRAIMAGE AREA: ~ IDESIGN FREQUENEY:
HYDRAULIC RESULTS
- - : §75 {n=0.047)
Discharge | Peak Flow |Velocity (fps)} Arsa [sq.it) | Hydraulic Noimel *
(cfs] Period fhrs) Radiys[f) § Depth [f}) l ’
@2 24.0 1.88 2.22 0.47 0.83

Bottom

2.0 \Width = 1.00 # 20
LINER RESULTS Nol o Scale
Matting Typs Vegetation Chatactesistics
Reach Stabibty Analysis Pemmissible Calculaled Safety Factor Remarks
Staple Pattein Phase | Class | Type |Densty] Shear Stess | Shear Stiess
{psf) [psf)
Steaight 575 Unvegetated 1.55 0.52 298 STABLE
Staple D




North Amesican Green - ECMDS Version 4.3

... 410/25/2010 {0135 PMJCOMPUTED BY: GMP

PROJECT NAME: PPLE D302

PROJECT NO.: Swale 83

FROM STATION/FEACH: [0 STATION/REACH: . IDRAINAGE AREA . "~ BESIGN FAEQUENLY: .
HYDRAULIC RESULTS 575 n=0.047
Discharge | Pesk Flow {Velocily (Ips)] Area {sq.ft) | Hydraulic Normal n=0047)
(els) Peiiod {hrs] Radius{ft] | Depth {it) ‘
B.4 240 227 4.14 0.60 0.87
' 5 = 0.0100
Bolt -
70 Width = 300 ¢ pi]
LINER RESULTS Netto Scale
Matting Type Vegetation Characteristics
Reach Stability Arialysis Permissible Calculated Safety Factor Remarks
Staple Pattern Phase | Class | Type JDensiy Shear Stress | Shear Stress
{psf} (psf)
Shraight 575 Unvegelated 1.55 0.54 2.85 STABLE
Staple D




Noith American Green - ECMDS Version 4.3 , o o {10/25/2010 {13:38 PMICOMPUTED BY: GMP

PROJECT NAME: PPLS 0902 L . .. _IPRDJECT ND.: Swale 9.4 _
FROM STATION/BEAUH: ... ... [TDSTATION/REACH: {DAAINAGE AREA: IDESIGN FREQLIENCY:
HYDRAULIC RESULTS
, - : 5§75 (n=0.037)
Dischargs | Peak Flow |Velocity (fos)i Area (sqdt) | Hydraulic Nomal * )
[cls) Period {his] Radius{f] } Depih({l) l l
407 24.0 328 12.38 097 1.28

Boltom
2.0 Width = 7.00 ft 2.0
LINER RESULTS . Not to Scale
) Matting Type Yegetation Characleristics
Reach Stability Analysis Pemmissible Caiculaled Safety Factor Remarks
Staple Patlein Phase | Class | Type {Density Shear Sess | Shear Stiess
[pst} (psf} ‘
Straight §75 Unvegelated 1.55 0.56 275 STABLE
Staple D




Notth American Green - ECMDS Version 4.3 -

" [10/25/2010 J51:43 PM{COMPUTED BY. GMP

PROJECT NAME: PPLS 0502

“IPHOJECT ND., Swale 95

FROM STATION/AEAGH: . . O STATION/BEACH: —— ISHAINAGE AREA: IDESISN FREQUENTY:
HYDRAULIC RESULTS P
Dischaige | Peak Flow Velocity (Ips)] Area [sq.ft) | Hydraulic Nasmal (n=0054)
{cts] Period (his] Radius(ft] | Depthft)
4.0 24.0 1.52 263 042 D.52
1
Botlom
20 Width =4.00 1t 2.0
LINER RESULTS Not to Scale
Matting Type Vegetation Characleristics
Reach Stability Analysis| Peimissible Caleudated Ssfety Factar Remarks
Staple Pattem Phase] Class | Type JDensity] Sheat Stiess | Shear Stiess
é 17 s Ipsf)
Straight 575 Unvegelated 1.55 0.33 476 STABLE
Staple D




Noth American Gieen - ELMDS Veision 4.3 o T [{5725/5070 J0T44 PH COMEUTED BY. GMP

PROJECT NAME: PPLS 0302 e JPRDJECT ND.: Swale 101 e
FAOM STATIONJREACH: . ... 11D STATION/BEACH: [DRAINAGE AREA, [DESIGH FREQUENLY.
HYDRAULIC RESULTS
—— - _ _ 875 [n=0.047)
Discharge. { Pesk Flow |Velocity (fps)} 4rea (sq.fty | Hydiaulic Marmal +
{cts] Period {hs} Hadius{it} | Depth [ft)
136 24.0 2.81 4.84 0.62 0.85
LINER RESULTS Nalto Seale
Matling Type Vegelation Characteristics
Aeach Stability Analysis] - Peimissible Calculated Salely Factor Remarks
Staple Pattein Phase | Ulass | Type |Density] SheaiStess | Shear Stress
(s} Ipsf) .
Straight 575 Unvegetated 1.55 0.79 1.85 STABLE
Slaple D




Narth Ametican Green - ECMDS Veisiond.3 . . 410/25/2010 J01:45 PW COMPUTED BY: GMP. ... .

PROJECT NAME: PPLS 0502 . {PROJECT MD,; Swale 10.2

FROM STATION/REACH: . ITD STATION/REACH. IDRAINAGE AREA. - JGESIGN FREQUENCY:
HYDRAULIC RESULTS ' ‘

575 (n=0.042}

Dischaige { Peak Flow [Velocity [fps)] Area {sq.1] | Hydiaulic Normal
[cfsj ] Petiod {hrs) Radius{fi) | Deplh (i)
12.0 24,0 2.68 4.48 0.66 1.08
Bottom
70 Widh=2000 70
LINER RESULTS Not to Scale
Matting Type Vegetation Characteristics i
Reach . Stability Analysis, Permissible ‘Calculated . Safety Factor Remarks
Staple Pattern Phase | Class | Type |Density| SheaiStess | Shear Stress
_ (st} fpsf}
Staight 875 Unvegetated 1.55 0.67 230 STABLE
Steple D




{Norh American Gieen - ECMDS Version 4.1 T 0425/ 2010 40146 PMICOMPUT ED BY: GMP

IPEDJECT NAME. PPLS 0902 o PACUECTNO: Swele103 T
IFROM STATION/REACH: . {TO STATION/REACH: . IDRAINAGE AREA: IDESIGN FREQUENCY:
HYDRAULIC RESULTS
- - - 575 [n=0.047)
Dischaige | Peak Flow [Velocity (fps)] Atea [sq.it) | Hydraulic Nomal
{cfs) Peyiod (hrs] Badiusffit] | Depth (ft)
B2 24.0 225 4.09 0.60 0.86
Bottom
20 Width=3.00#t 20
LINER RESULTS Nat to Seasle
Matting Type . Vegetation Chaiacleristics
Reach Stabilily Analypsis Permissible Calculated Safety Factor Remarks
Staple Pattermn Phase | Class | Yype |Density] 3heerStiess | Shear Stiess
, {psf] (psf)
Straight 575 Unvegetated 1.55 0.54 287 STAHLE
Staple D




_ 110/25/2010 J01:46 PMICOMPUTED BY: GMP

PROJECT NAME: PPLS 0902

“IPROJECT NO.. Swale 104

FAOM STATIDN/AEACH: T S TATION/REACH DRAINAGE AREA: “TDESIGN FREQUENLY:
HYDRAULIC RESULTS 575 (no0.045
Discharge | Peak Flow {Velacily [fos]f Aea {sq.K]) | Hydiaulic Nomal : (n=0.043)
lefs} ) Pesiod [hs) Radusift) | Depth (1) , l
B2 240 1.91 2.72 0.50 0.77
. §=00100
Bottom
20 Width = 2.00 ft 2.0
LINER RESULTS Nol to Scale
Matling Type Vegetation Characteristics
Reach Stabilily Analysis Permissible Calculated Safely Factar Hemarks
Siaple Patlemn Phase| Class | Type [Density] Sheat Stiess Shear Shiess
{psf} {psf}
Stiaight 575 Unvegelated 1.55 0.48 323 STABLE
Staple D




Noith American Green - ECMDS Version 4.3 . e ._;i10/254‘2[l_10,fm;‘d_?_PM.;CDMEUTED,B_Y: GMP

PROJECT NAME: PPLSO902 s . _APROJECT ND.: Swale 105 e e
FROM STATION/REACH: . . 4T0 STATION/REACH: . i DRAINAGE AREA: - IDESIGN FREQUENLY:
HYDRAULIC RESULTS $75 (n=0.050)
Discharge | Peak Flow (Velncity {fps)} Area (sqft) | Hydraudic Nommal e
{cls) Period {his) Radius{ft} | Depth (ft)
4.6 24.0 1.83 2.52 0.48 0.73
Bott
70 Width = 2.00 R 20
LINER RESULTS Naot to Scale
Malling Type Yegetation Characteristics
Reach Stahilty Aralysis Permissible Calculated Sately Factor Remarks
Staple Pattein Phase | Class | Type |Density] Shear Sliess | Shear Stiess
o ® 4 {ps) fps)
Shaight 575 Unvegetated 1.55 D.45 3.41 STABLE
Staple D :




{Morth American Green - ECMDS Version 4.3

" .,4‘,,___'11,0[25/20_10 {07:48 PMICOMPUTED BY: GMP

[FROJECT NAME: PPLS D902

~IPROJECT ND.. Swale 10.6

[FROM STATION/REACH: .. . ITD STATION/REACH: ~IDRAINAGE AREA. IDESIGN FREQUENCY:
HYDBRAULIC RESULTS
> - . S75 (n=0.049)
Discharge | Peak Flow [Velocily (fips) Area [sq.ft} | Hydraulic Normal
{cfs) - | Penod {hrs) Raduus{it) | Depth(ity ) i
35 24.0 1.77 1.98 0.44 0.78
1 L )
Boltom
20 Width =1.00 ft 2.0
LINER RESULTS Not to Scale
Matling Tupe Vegelation Characternstics
Reach Stabifity Analpsis Permissible Caleulated Salety Factor Remarks
Staple Pattern Phase] Class | Type |Densiy] Shear Stiess | Shear Stress
(ps? fpsf)
Straight 575 Unvegetated 1.55 D.48 320 STABLE
Staple D




North American Gieen - ELMDG Version A o Ji0/25/2010 {0330 PM JCOMPLITED BY: BMP. .

PROJECT NAME, PPLSOG02 T ISROJECTNO. Swakl07 o
FROM STATION/REACH: .~ {TOSTATION/REACH: . IDRAINAGE AREA: iDESIGN FREQUENCY.. . .
HYDRAULIC RESULTS 575 (n=0.034]
Discharge | Peak Flow {Velocily (fps)] Avea [sq.ft} | Hydraulic Moimal =0,
fcfs) Period (his) Radius(il} { Depth (i)
B5.0 240 327 16.82 1.0 1.42
LINER RESULTS Nolta Seale
Malting Type Vegetation Charactenistics
Reach Stability Analysis , Permissible Catculated Safely Factor Remarke
Staple Patten Phase | Class | Tvpe |Densily| Shear Stiess Shear Stiess
fosf) [psf)
Suhaight 575 Unvegetated 155 0.44 3.50 STABLE
Staple D




Nonh_Amé:inantesn_: ECMDS Version 4.3

. $10/25/2010 {0335 P {COMPUTED BY. GMP

PROJECT NAME: PPLS Dap2

JPROJECT NO.: Swale 10.8

FROM STATION/REACH . . [TOSTATIDN/REACH. - . JDRAINAGE AREA. “IDESIEN FREQUENCY:
HYDRAULIC RESULTS
— _ : , 575 (n=0.032]
Discharge | Pesk Flow Nelocity [fps)] Area [sq.ft) | Hydisulic Nomal -
{cfs) Period {his) Radius(tt) | Depth {ity l I
47.4 24.0 3.45 1373 . 1.07 1.52
'
Bottom .
20 Width = £.60 it 2.0
LINER RESULTS Nat lo Scale
Malting Type Vegetation Characlesistics
Reach Stability Analysis} Permissible Caleulated Safety Factor Rematks
Staple Pattemn Phese | Class | Type |Density] Shear Stiess | Sheat Stress
[psf) {psi)
Strgight 575 Unvegetated 1.855 0.47 3,27 STABLE
Staple O :




Notl_hAA‘mel_ipanGleen -ECMDS Version 4.3 . {10/25/2010 {01:51 PM|COMPLUTED BY: GMP

PROJECT NAME: PPLS 0902 e PRDJECT 11D, Swale 108 T
FROM STATION/REACH: {70 STATION/REACH: - DRAIMNAGE AREA: . IDESIGN FREQUENCY:
HYDRAULIC RESULTS
- - - 575 {n=0.038)
Dischaige | Peak Flow [Velociy (fpsf Area (sqft} § Hydrsulic Normal .
{cfs) Period {his) Radiusft] | Depthift) ‘ J
7.4 24.0 344 7.97 084 1.23

Bott
70 Widh=4.00f 70
LINER RESULTS _ Not to Scale

Malting Type Vegelation Charactelistics
Reach Slability Analysis Pesmissible Calculated Safety Faclor Remarks

Staple Patlern Phase | Llass | Type [Densiy] ShearStiess | Shear Stress

(psf} {psh)
Straight 875 Unvegetated 1.55 077 2.02 STABLE
Staple D




North Amencan Green - ELMDS Version 4.3 o

. §10/25/2010 J01:52 PM{COMPUTED BY, GMP_

FROJECT NAME: PPLS 0902

IPROJECT ND.- Swale 1010

FAOM STATION/REACH: . ITO GTATION/AEACH: [DRAINAGE AREA. IDESIGN FREQUENCY:
HYBDRAULIC RESULTS
- - 576 {n=0.043)
Discharge ] Peak Flow {Velocily (fps)} Ares [sq.ft) | Hydraulic Narmal *
[cfs) Pesiod (his} Radius{it) | Depth{fY
16.6 240 2.713 5.08 an 1.01
5 =0.0100
_J
Bottom
20 Width = 4.00 it 2.0
NE ESULT Net to Scale
Matting Type Vegetation Characteristics
Reach Stability Analpsis Permissible Calculated Safety Factor Remarks
Staple Pattem Phase] Class | Tgpe |Density Shear Suess | Shear Stiess
(psh) [psh)
Straight $75 Unvegetated 1.55 063 2.46 STABLE
Staple D

.....




Noith American Gieen - EEMOS Version 4.3 s v ... 110/25/2010.401:53 PMCOMPUTED BY: GMP

PROJECT NAME: PPLS 0302 L » o APROJECT NG.: Swale 1811 . N
FROM STATION/REACH: . TTOSTATIDN/REACH: . 1DRAINAGE AREA: _IDERIGN FREQUENCY:
HYDRAULIC RESULTS -
- " ' 575 {n=0.046)
Discherge | Peak Flow [Velocity (fps)] Area [sn.ft) | Hydraulic Normal
(cfs) Period (his) Radiuslft) | Depth{fY)
127 240 243 5.23 0865 3.90
—_— Bott
20 Widh=4001 70
LINER RESULTS : Not o Scale
Malling Type Vegetation Characteristics ]
Reach Stability Analysis] " Permissible Calculated Safely Factor Remarks
Staple Pattein Phase | Class | Type [Density] Shear Stiess | Shear Stiess
(psf) {psf)
Steaight 575 Unvegetated : 1.55 0.56 2.76 STABLE
Staple D




North American Green - ECMDS Version 4.3 [10)36/5010 J01:54.PM [COMPOTED 87, BMP__

PROJECT NAME: PPL5 0902 . e . PROJECTND.; Swale1D12 .
FROM STATION/REACH: , [TO STATIDN/AEACH, DRAINAGE AREA: . IDESIGN FREQUENCY:
HYDRAULIC RESULTS .
- . . 575 {n=0.055)
Dischaige | Peak Flow {Velocity [fps) Area [sq.h} | Hudiaulie Notmal
[cls) Period {his] Radius{it) | Depth (I ! }
.2 24.0 2.03 1.58 0.29 0.34

Boll .
70 Widlh = 4.00 f 70
LINER RESULTS Notlo Scale

Matting Type Vegetation Charatteristics
Reach Stability Analysis Permissibla Calculsted Safety Factor Remaiks

Staple Pattem Phase | Class | Type |Densily Sheas Stress § Shear Stress

{psf) (psi}
Straight 575 Unvegelaled 1,55 0.63 248 STABLE
Staple D




[North American Gieen - ECMDS Version 4.3

T Fi0725/2010 107154 PMJCOMPUTED BY:‘GMP_

PROMECT NAME: PPLS 0302

PROJECT NO.. bwale 10.13_

FROM STATIONAREACH: . ITOSTATION/REACH: . IDPAINAGE AREA: IDESIGN FRE QUENLY:
HYDRAULIC RESULTS _
T . - 575 n=0.051}
Discharge | Peak Fiow [Velocily {{ps)] Atea [sa.ft) |} Hydraulic Noimal
[cfs) Pesiod (his) Radiusiit] § Depth (i) l
7.0 24.0 30 2.32 0.46 069
L
Baottom
2.0 Width = 2.00 ft 20
LINER RESULTS Not o Scale
Malting Type Vegetation Chearacteristics
Reach Stability Anialysis © Peimissible Calculated Safely Factor Remaiks
Staple Pattein Phase | Class | Type [Densty| ohear Stess [ Sheas Stress
{psf) {psh)
Straight 575 Unvegelated 1.55 1.29 1.20 STABLE
Staple D




Nosth Americen Green - ECMDS Version 4.3

. 1072572010 {015 PMICOMPUTED BY: GMP

PROJECT NAME: PPLS 0902

JPROJECT NO.: Swals 10,14

FROM.STATIONJREACH. . 110 STATIONJREACH: —  "IDRAINAGE AHEA ~IBESIEN FREGUENCY.
HYDRAULIC RESULTS
- - . S75 {n=0.042)
Dischaige | Peak Flow {Velociy [fps)} Avea (sq.ft) { Hydiaulic Notnal ; .
[efs) Period (his) Radiustft) | Depth (ft) ’ '
0.0 24.0 297 6.73 0.76 1.08
S =0.0100
Bott
70 Width = 4.00 70
LINER RESULTS Nolta Scale
Matting Type l Vegetalion Chatacleristics
Reach Stability Analysis| Peimissible Caleulated Salety Factos Remarks
Staple Paltern Phase | Class | Type |Densty] ohearStess | Shear Stress
(st} {pst)
Skaight §75 Unvegetated 1.58 0.68 2.28 STABLE
Slaple D




Noith American Green - ECMDS Version 4.3 R . {10/25/2010 |01:55 PMJCOMPUTED BY: GMP.

PROJECT MAME: PPLS 0902 o e ___3PROJECT NO.: Swale 10.15 e
FROM STATION/REACH: . [T0 STATION/BEACH: JDBAINAGE AREA: {DESIGN FREQUENCY:
Q
HYDRAULIC P\E..,ULTS’ ’ S75(n=0.042)
Bischarge { Peak Flow {Velocity fps)] Area (sq.ft) | Hydraulic Korrmat
[cfs) Period (hrs) Radiusfit) | Depth i) ’ J
roo 24.0 287 673 0.76 1.09

Boltom
20 Width = 4.00 ft 20
LINER RESULTS Not ta Scale

Matling Type Vepgetation Charactednstics
Reach Stability Analysis| Peimissible Calculsted. Safety Facto Remarks

Staple Paltem Phase | Class | Tepe |Density| Sheat Stiess | Shear Stress :

(psf} {psf)
Shiaight 575 Unvegetated 1.55 p.sa 2.28 STABLE
Staple D -




INoith American Green - ECMDS Verson d.a . Ji0/25/2010 {0156 PMICOMPUTED BY. GWP.

PROJECT NAME: PPLS D302 ] o o IPROJECT NO.: Swale 10.16 ) L .
FROM STATION/REACH: {70 STATION/REACH: JDRAINAGE AREA: {DESIGN FREQUENLY:
HYDRAULIC RESULTS
- - 875 {n=0.050)
Discharge | Peek Flow Velocily (fpsj| Area {sq.itf | Hydiauiic Nosmal *
{cfs) Period {hrs) Radius(ft] | Depthft)
s 240 311 245 047 an
Botlom
20 Width =2.00 ft 20
LINER RESULTS Not to Scale
Matting Type Vegetation Characteristics
Reach Stability Analysis Peimissible Calculated Safety Faclor Remarks
Staple Pattein Phase | Class | Type |Density] Shesr Stiess | Shear Stress
(psf] (psf}
Straight 575 Unvegetated 1.58 1.34 1.186 STABLE
Staple D )




Noith Amelican Green - ECMDS Version 4.3 ... .. T R0725/2010.J01.57 PMICOMPLTED BY: GMP .

PROJECT NAME: PPLSOSB2 _ o .. JPROJECTNO. Swaei037 ., .~~~ .
FROM.STATION/REACH: {TO STATIDN/REACH: DRAINAGE AREA: {DESIGN FREQUENCY:
HYDRAULIC RESULTS
- - - - 575 (n=0.094)
Discharge | Peak Flow (Velocity [Ips)] Area (sq.ft} | Hydiaulic Notmal
{cfs) Petiod [his) Radius() | Depth{ll) ’ ]
s 24.0 1.32 1.14 0.33 0.54

i

_Bottam —
0 \Width = 1.00 ft 2.0
LINER RESULTS Not to Scale
Matting Type Vegetation Chaiacteristics
Reach Stabilily Analpsis| Permissible Calculated Safely Factor Rematks
Slaple Patten Phase | Class | Type |Densily] Sheai Stiess | Sheas Stiess
: (psf} [psf)
Straight 575 Unvegetated | 1.55 0.34 4.56 STABLE
Staple D .




North American Green - ECMDS Version 4.3 . - . L j[1.]]/2_5/_2{]'11.'1ji}l'.i}:“j»B PMICOMPUTED BY: GMP_

PROJECTNAME: PPLSOSD2 o . oo . JPADJECTND.: Swale1018 oo
{FROM STATION/REACH: 410 STATION/REACH: o IDRAINAGE AREA; {DESIGN FREQUENCY:
HYDRAULIC RESULTS $75 (=005
Dischaige | Peak Flow [Velocity (ips)| Area [sq.ft] | Hydiaulic | Nommal (n~0.035]
{cls] Period [hts) Radius{ft} | Depth{it)
1.3 240 1.28 1.03 0.31 0.51
Bottom
20 Wigth =7.00 ft 20
LINER RESULTS : Notto Scale
‘ Malting Type Vegetation Characterislics
Reach Stability Analysis| Peimissible Calculated Safety Factor Remarks
Staple Pattem Phase | Llass | Type |Densiy| Shear Sliess { Shear Stress
- {ost] {psf)
Straight 575 Unvegetated 1.55 0.32 488 STABLE
Staple D




Norh Amerjcan GteenngCMDS Vession4.3

. .110725/2010 {02:06 PM;EOMPUTED BY GWP ..

PROJECT NAME: PPLS 0802

“IPROJECT NO.- Swale 11,3

FAOM STATION/REACH: . O STATION/REACH: ~ IDRAINAGE AREA: S SESGNFREQUENDY:
HYDRAULIC RESULTS 575 (n=0.055)
Discharge | Peak Flow {Velocty (fps)] Area{sq ft) | Hydraulic Nomal r L
{cls) Period {his] Radius{it] 1 Depth (ft) ' {
0.8 24.0 1.10 G.73 0.26 0.40
ni
Bottom -
2.0 Width = 1.00 ft 2.0
LINER RESULTS Notto Scale
Malling Type Vegelation Chasactetistics :
Reach Stability Analysis Peimissible Calculated Safely Factor Remarks
Staple Pattern Bhase | Llass 1 Type IDensiw] Sheat Stiess | Shear Stress
i * i (psf)
Shaight 575 Unvegetated 1.85 325 617 STABLE
Staple D :




Noith Amesican Green - ECMDS Version 4.3

... 110/25/2010 [02:07 PMACOMPUTED BY: GMP_.

PROJECT NAME: PPLS 0302

PROJECT ND.: Swale 121

FROM STATION/REACH: 7D STATION/REACH: ~IDRAINAGE AREA: “IDESIGN FREQUENCY:
BYDRAULIC RESULTS
- — - $75 [n=0.048)
Dischaige | Peak Flow Velocity {Ips)| Area (sgft) | Hydiaulic Normal
[cfs) Period {his) Radius{fy | Depth (it} i ’
no.4 24.0 223 4.65 0.61 .82
S=00100
1 /
t
=1 widh oot 70
LINER RESULTS Not to Scale
Matting Type Vegelation Characterislics
Reach Stability Analysis| Permissible Caleulated Safely Factor Remarks
Staple Patlem Phase ] Class | Type |Dersiy] SheasSliess | Sheat Stress
{psf) [pst)
Stisight 575 Unvegetated 1.55 051 3o STABLE
Staple D :




Narth &meiican Green - ECMDS Version 4.3,

PROJECT NAME: PPLS D902 .

JPRCJECT ND.: Swale12.2

FROM STATION/REACH: . . . [0 STATION/REACH: IDRAINAGE AREA: PESIGN FREGUENCY
HYDRAULIC RESULTS
; - ~ - S75 {n=0.053)
Discharge | Pask Flow [Veloily [fpsi] Area (safl) | Hydraulic Normal
(cfs) Period (his) Radius(fy | Depthiit)
2.8 24.0 1.54 1.88 0.41 0.58
: —_J i
: Bolt
70 Widn=200H P
LINER RESULTS Nol to Scale
Matting Type Vegetation Characleristics i
Reach Stability Analysis} Permissible Calculated Salety Faclot Remarks
Staple Pattein Phase | Class | Type |Density| Sheer Stiess § Shear Stress
(psf) (psf}
Straight 575 Unvegetated 1.55 0.37 420 STABLE
Staple D




Noith Americen Gigen - EEMOS Version 4.3 . . .. [10/26/2010 0208 PMICOMPUTED BY. GMP

PROJECT NAME: PPLSOR02 . {PROJECTNO. Swalei23 = .. ..o
FROM STATION/REACH: {70 STATION/REACH: |DRAINAGE AREA: {DESIGN FREQUENLY:
HYDRAULIC RESULTS §75 [n=0.053)
Dischaige | Peak Flow {Veloaiy (fps}} Area [sq.ft) | Hydrautc Noimal [n=0
(cfs} __} Peiied fhis) Badius{t] | Depth (1]
2.7 24.0 1.50 1.80 0.38 n.s?7
1
Bottam
2.0 Widlh =200 ft 0
LINER RESULTS Notto Scale
. Matting Type Vegetation Characteristics
Reach Stability Analysis Pesmissible Calculated Safety Factol Rematks
Staple Pattern Phase | Class ] Type |Density Sheat Stress | Shear Stiess
(psf) (psf}
Straight 575 Unvegelated 1.58 0.36 4.34 STABLE
Staple D




Noith American Green - ECMDS Version 4.3 . . —[10725/2610 102,08 PMICOMPUTED BY, GNP

PROJECT NAME: PPLSD902 = ... . JPROJECTNO.: Swale124 =~ o et e
FHOM STATION/REACH: . . {TOSTATIDN/REACH. . DRAINAGE AREA: {DESIGN FREQUENCY:
HYBRAULIC RESULTS .
- - : §75 (n=0.048)
Discharge | Peak Flow [Velocity (fps)f Atea {sq.it) | Hydiauic | Nommal *
{cfs) Period (hrs) Radius{it) | Depth{it)
40 24.0 1.86 215 0.46 0.82
LINER RESULTS | Notio Seale
Matting Type Vegetation Characteristics
Reach Stabifity Analysis Peimissible Calculated | Safety Factar Remarks
Shear Stiess | Shear Stress
Staple Pattein Phase | Class | Type |Density (osf) o]
Straight 575 Unvegelaled 1.55 0.51 3.04 STABLE
Staple D




Noith Ametican Gieen - ECMDS Veison4,3 _110/25/2010 J02:09 PM;COMPUTED BY: GMP

PROJECT NAME: PPLS 0902 - - e IPROJECT NO.: Swale125 e
FROM STATIDN/REACH:. . {TO STATION/REACH: DRAINAGE AREA: IDESIGN FREQUENCY:
HYDRAULIC RESULTS 575 el 46
Dischaige § Peak Flaw [Velocily {fps)} Area [sqft) | Hydiaulic | Nomal (n=0.046)
(cis) Period his) Redius(it] | Depthift} ' l
53" 24,0 207 2.57 051 0.91

Bottom
2.0 Width = 1,00 1t 20
LINER RESULTS Not to Scale
Matting Type Vegetation Charattesistics .
Reach Stability Analysis Permissible Calcdated Safety Factor Rematks
Staple Pattern Phase | Class | Type |Density] Sheer Stiess | Shear Stress :
Gl Rhd I )
Shiaight 575 Unvegetated 1.55 8.57 273 STABLE
Staple D




NﬁﬂhAme_u_icar_).G{een -ECMDS Versiocn4.3

1072572010 J02:10 PMICOMPUTED BY: GMP

PHOJECT NAME: PPLS 0902

APADJECT NO.: Swale 125

[FROM STATIONZREACH, [T 0 §TATION/REACH: DRAINAGE AREA. S IDESIGN FREQUENDY
HYDRAULIC RESULTS
- . _ $75{n=0.047)
Discharge | Peak Flow [Velocily {fps)] Area (sq.ft} | Hudraufic Noimat
fefs) Petiod (his) Radius(f) .| Depth [t} l ’
4.4 24.0 1.93 229 0.48 D.85 d
S =0.0100
.Bottom
2.0 Widlh =1.00 ft 20
LINER RESULTS Not to Seale
Matting Type Vegetation Chasacteristics
Reach Stability Analysis Pemissible Calculated Satety Factor Remarks
t M [ 5] T ito] Shear Stiess 1 Shear Stress
Staple Pattein ase } Class | Type |Density o) o5
Straight 575 Unvegetated 1.55 053 293 STABLE
Staple D




North Americon Gieen - ECMDS Version4.3 ) 1672572010 0210 PMICOMPUTED BY. GMP

PROJECTNAME PPLSOS02. —  — —  [AOJECT NO.: Swale 127 .
FROM STATION/REACH:. JTDSTATION/REACH: DAAINAGE AREA: IDESIGN FREQUENCY:
HYDBAULIC RESULTS
: - .. 575 [n=0.044)
Dischatge | Peak Flow [Velocity fips)| Area [sq.t] | Hydraulic | Nomal
{cfs] Period {his] Radiusiit) | Degth (#)
B7 240 226 296 0.54 099
Bottom
20 Width=1.00 it 28
LINER RESULTS Not o Scale
Matling Type Vegelation Characteristics
Reach Stability Analpsis Permissible Calculated Safety Factor Rematks
Staple Pattemn Phase | Class | Type [Density She?;ssf;'ess Shea{;’ift;ess
Straight | $75 Unvegetated 1.56 0.62 250 STABLE
Staple D




Narth American Gieen - ECMDS Yession 4.3 . ] _hi0/26/2010 {0211 PMICOMPUTED BY: GMP_ .
PROJECT NAME: PPLS 0302 ‘ ] L {PROJECT NO,: Swale 128 ] L
FACOM STATION/REACH. {TO STATION/REACH: . DRAINAGE AREA: {DESIGN FREQUENCY:
HYDRAULIC RESULTS .

. - - S75 (n=0.048)

Discharge | Peak Flow (Velocity {Ips)| Area [sq.it} § Hudraulic Monmal
{cfs) Period {hrs) Radius{ft] | Depth{ft) ! '
f10.4 24.0 2.23 4,66 0.61 0.82
‘ S =0.0100
1 L 1
lig
30 widh T oo pi
LINER RESULTS Notto Seale
Matting Type Vegetation Characteristics
Reach . Stability Analysis ) Permissible Calculated Salety Factor HAematks
Staple Paltern Phase | Class | Type {Density ShE?;Sf €s3 Shea[rp‘ift}ress
Stiaight . 575 Unvegetated . 1.55 0.51 3.01 STABLE

Staple D




J10726/2010 L0 AMICOMPUTED BY. GMP . ...

PROJECT NAME: PPLS 0902

“{PROJELT NO.: Swale 12.9

FROM STATION/REACH: | |
HYDRAULIC RESULTS

TG STATION/REACH:

DRAINAGE AREA:

IBESIGN FREQUENCY:
575 (n=0.055)

Discharge | Peak Flow [Velociy (fps)| Area tsqft) § Hydiaulic Narmal
[cfs} Period (hrs) : Radius{ft} § Depth (ft) . {
1.3 240 1.26 1.03 0.31 0.51
|> ]
Bottom
20 Width = 1.00 ft 20
LINER RESULTS ‘ Nett to Seale
Matting Type . Vegetation Chaiacleristics
Reach Stability Analpsis Peimissible Calculated Safety Factar Remarks
Staple Pattern Phase | Class | Type JDensty| ohear Stiess | Shear Stiess
Ipsf) (psf)
Straight 575 Unvegetated 1.55 032 4 B6 STABLE
Staple D




- Noith Ametican Gigen - ELMDS Vemion 4.3 J10/25/2010 J03-12 P COMPLITED BY. BWP.

FADJECT NAME. PPLS 0802 T “IPHOJECT NO.. Swale 12.10

HYDRAULIC RESULTS

FROM STATIONZREACH: . J10 STATION/REACH: CRAINAGE AREA: IDESIGN FREQUENTY:

875 (n=0.054
Dischaige | Peak Flow [Velachy (fps)} Ases {sq.ft) | Hydiaulic Normal (n=0.05)
{cfs) Period [his) Radiusiit] | Depth (i)
1.4 24.0 129 1.09 0.32 0.53
— Botlom
70 widlh = 1.00 ft 70
LINER RESULTS ‘ Nal to Scale
Matting Type Vegetalion Characteristics
Reach Stability Analysis Pemmissible Calculated Safety Factor Remaiks
Staple Pattern Phase | Class | Type |Densiy} ohear Stiess | Shear Stiess
(psf) {pst)
. Straight 575 Unvegetated 1.55 833 4,70 STABLE
Staple D ;



Noith American Green - ECMDS Version4.3 . . _11D/25/2010'102:13 PMICOMPUTED BY: BMP.

PROJECT NAME: PPLS 0902 ] L .- JPROJECT ND.: Swele 12.11 ¥ v e
FROM STATION/REACH; {T0 STATION/REACH. " IDRAINAGE AREA: " IDESIGN FREQUENCY:
HYDRAULIC RESULTS )
- - 575{n=0.052}
Discharge | Pesk Flow [Veloctty [fps)] Area (sa.ft) | Hydiaulic Normal i *
fcfs) | Pesiod {brs) Radius{tt] ] Depth{f) ’ [
B3 24.0 153 1.51 0.38 0.85

Boltom
20 Width = 1,00 ft 2.0
LINER RESULTS Notta Scale

Malting Type Vegetation Charactesistics
Reach Stability Analysis Permissible Calculated Safely Facto Remarks

Staple Paltein Phase | Class | Type |Densiy| ohear Shess | Shear Stress

{pst) Ipsf}
Siraight 575 Unvegetated 1.55 0.41 380 STABLE
Staple D




Narth Amedcan Gigen - ECMDS Version 4.3

~{i0/25/2010 10214 PM[COMPUTED BY. GMP

ROJECT NAME; PPLS 0502

. |PRADJECT NO.: Swale 1212

FROM STATION/REACH: . [TO STATION/REACH: IDRAINAGE AREA: “IOFSIGN FREQUENCY:
HYDRAULIC RESULTS .
- - : S$75 (n=0.045)
Discharge | Peak Flow {Vslocity [fps)] Area [sq.ft) | Hydiaulic Notmal :
[cfs) Pesiod {hrs] Radus{it) | Depth (it} ! :
8.1 240 2.28 . 356 0.58 082
- _—J 1
. Bottom
2.0 Width = 2.08 ft 20
LINER RESULTS Not o Scale
Matting Type ] Vegetalion Characteristics
Heach Stability Analysis Peimissible Calculated Safely Factor Remarks
Staple Patten Phase ] Llass | Tupe |Density] 2hear Stress | Shear Shiess
(psf} (psi]
Staight 574 Unvegetated 1.55 0.58 268 STABLE
Staple D




Noilh Ametican Green - ECMDS Version 4.3 T 10725/2010 |02 14 PMICOMPUTED BY. GMP

PROJECT NAME: PPLS 0802 e JPROJECT NO.: Swale 1213 e .
{FROM STATION/REACH: . ITO STATIDN/REACH: JORAINAGE AREA: DESIGN FREQUENLY:
HYDRAULIC RESULTS
- - : 575 (n=0.054]
Discharge | Peak Flow }Velocity (Ips)] Area (sq.ft) | Hudiaulic Noimat
{cis} Period [his) Radiuslft] | Depth{ll)
p.4 24.0 1.44 1.67 038 0.54

Bollom
20 Width = 2.00 it 20
LINER RESULTS Not to Scefe

Matting Type Yegetation Characleristics )
Reach Stability Analysis Permissible Calculated Safely Faclor Rematks

Staple Pattern Phase | Class | Type [Densiy Sheat Stiess § Shear Stress .

{psf} (pst)
Straight 575 | Unvegetated 1.58 0.34 4,58 STABLE
Staple D




N_n‘lthAmgrj_can_Gfeén-ECMDS Version 4.3 . e N (=100 D215 PMICOMPUTED BY: GMP_ .

PROJECT NAME: PPLS 0302 . L . JPROVECT ND.: Swale 13.1 o )
FROM STATIOK/REACH: ITO STATION/REACH: DRAINAGE AREA: {DESIGN FREQUENCY:
BYDRAULIC RESULTS
- - y 575 (n=0.054)
Discharge | Pesk Flow {Velocily {ips)] Area (sq.ft) | Hydraulic Narmal -
{cfs) Persiod [his] Hadius{ft] | Depth (ft) l '
X3 240 1.48 1.78 038 0.58

Bottom
A Width = 2.00 f 20
LINER RESULTS : Nolta Seale

Malting Type Vegetation Characteristics
Reach Stability Analysis Permissible Calculated Salety Factor Rematks

Staple Paltein Phase | Class | Type |Densiy} oheat Siess | Shear Stess

(psf} {psf)
Straight 578 Unvegelated 1.58 0.35 4.42 STABLE
Staple D '




NulIhAmE(icaﬁ Gieen - ECMDS Veision4.3 ] B _1{10125/2010,.302:,1S,PMsiCUMPUTED BY: GMP = ;

PROJECT MAME: PPLS 0802 e . PROJECT NO.: Swale 13.2 e
FROM STATION/REACH: ... . dTD STATION/REACH: DRAINAGE AREA: JDESIGN FHEQUENLCY:
HYDRAULIC RESULTS :
- » . §75 n=0.047}
Discharge | Peak Flow [Velocity lfps)] Area [sq it} | Hydraulic Naimal *
[cfs) Period (hrs) Radius(ft] ] Depth{ft)
4.7 24.0 197 2.38 0.43 0.97
Bott
20 Widih=1.00 1 20
LINER RESULTS Notto Seale
Matting Type Vegelation Chaiacteristics
HAeach Stability Analpsis, Peimissible Calculated Safety Facter Remarks
Staple Palt Fh i T Density] Shest Stiess | Shear Stress
aple Pattein ase | Class | Type [Densily osh) e
Straight 575 Unvegetated 1.58 0.54 286 STABLE
Staple D '




Neith American Gieen - ECMDG Version 4.3 . ~[iD725/2010 J62:19 PMJCOMPLTED BY: GMP

PROJECT NAME: FPLS D802 . T IPROJECT ND. Swale 133 - T
FROM STATIDN/REACH: {TO STATION/REACH: " IDRAINAGE AREA: JDESIGN FREQUENCY:
HYDRAULIC RESULTS
. : : 575 {n=0.044)
Discharge | Peak Flow [Velocity {fps)f Ares [sq.ft) | Hydiaulic Nomai +
{cls) Period (tus) Radus{ft) | Depth (f)
6.4 240 2.22 2.88 054 0.98
Boltom
70 Widih = 1.00 R 2D
LINER RESULTS Not to Seale
Matting Type Vegetation Charactesistics
Reach Stabifity Analysis| Permissible Calculated Satety Factor Rematks
Staple Pattein Phase | Class | Type |Densiy] ohear Stiess | Shear Stess
(psf) (psf)
Siraight §75 Unvegetated 1.55 0.61 2.54 STABLE
Staple D




[Noith Ametican Green - ECMDS Version 4.3 T 1672572010 {0220 PMJCOMPUTED BY. GMP

JPROJECT NAME: PPLS 0302 T JPROJECT NO.: Swale 13.4 -
IFROM STATION/REACH: ) {10 STATION/REACH: {DRAINAGE AREA: “JDESIGN FREQUENCY:
HYDRAULIC RESULTS
Discharge | Peak Flow {Velocily {fps)] Atea {suft} § Hydraulic | Normal 575 (n=0.055)
{cfs) Period [hs) Radius(ft] | Depth(f) ! ]
i3 24.0 1.26 1.03 0.3 0.51

Bottom
20 Width =1.00 ft 2.0
LINER RESULTS Not to Scale
Malting Type ] Vegetation Characteristics
Reach Stability Analysis| Permis.sible Calculated Satety Faclor Remearks
Staple Pattern Phase] Class | Type |Densily] ShearSless | Shear Shiess
(psf) lpsf) .
Staight 8§75 Unvegetated 1.55 0.32 4.86 STABLE
Staple D




Neith Amelican Gieen - ECMDS Yersion 4.3

e 1072572010 {02:20 PMICOMPUTED BY: GMP

—IPROJECT NO.. Swale 16,1

‘ PACJECT NAME: PPLS 0902

FROM STATION/REACH: . . [T0 STATION/REACH: IDRAINAGE AREA: “IDESIGN FREQUENCY:
H\.’DRAULIC RESULTS 4 §75 (0,055
Discharge } Peak Flow [Velocity (Ips)] 4tea (sadt} | Hydiaulic Noimal >
[cfs] Pesiod {hrs} Radiusiit) { Depth{ft) ’ {
28 24.0 236 1.18 031 0.42
5 = 0.0370
1 -1
Bottom
20 Width = 2.00 ft 20
LINER RESULTS Notto Scale
Matting Type Vegetstion Chaiacteristics
Heach Stability Analysis Permissible Calevlated Satety Factor Remarks
Staple Pattein Phase| Class | Type {Density She?;g;’ess Shealrpi';}l]r_ess
Straight 575 Unvegetated 1.58 087 - 1.61 STABLE
Staple D




[Noith American Gieen - ECMDS Version 4.3

"~ fi/25/2010 J02.21 PMICOMPUTED BY. GMP..

PHCJECT NAME: PPLS DI02 .

{PROJECT ND.: Swale 16.2

FEOM STATION/REACH: . 470 STATION/REACH: ~IDRAINAGE AREA: ISESIGN FREQUENCY:
H‘.KDRAUUC RESULTS . $75n=0.055)
Dischorge | Peak Flow [Velocity (fps}] Area (sqft) | Hydaulic Normal
[cfs) Period {his] Radius{it) | Depth{ll] I l
- 34 24.0 2.50 1.36 0.33 0.46
S =0.0370
1 L_ -—] 1
Bott
70 Width =200 50
LINER RESULTS Notto Scale
Matting Type Vegetalion Characteristics
Reach Stability Analysis| Peimissible Caleulated Salety Faclor Remaiks
=1 Shear Stress | Shear Stiess
Staple Pattern Phase | Class { Type {Density P s
Straight 575 Unvegetated 1,58 1.07 1.45 STABLE
] Staple D




North American Gieen - ECMDS Version 4.3

__110/25/2010 {02.22 PM{COMPUTED BY: GMP

IPROJECT NAME: PPLS 0302

JPROJELCT NO,: Swale 18.1

TOESIGN FREQUENY:

IFROM STATION/REACH: 170 STATION/REACH: DRAINAGE AREA:
HYDRAULIC BESULTS.
- " y 575 [n=0.041)
Dischaige | Pesk Flow [Velocity (fps)f Area [sq.ftj | Hpdiaulic | Nomel *
(cfs) Period thrs) Radius(ft) { Depth {f)
B1.0 24.0 4.38 7.08 0.78 1.13
tt
30 Widih = 4.00 B
LINER RESULTS Notto Seale
Matting Type Vegetation Characteristics .
Reach Stability Analysis Permissible Calcutated Salety Factos Remarks
Staple Patlein Phase| Class | Type |Densty| Sheai Stess | Shear Sliess
(psf) {psf}
Straight 875 Unvegetated 1.55 1.41 1.10 STABLE
Staple D




{Noith American Green - ECMDS Verson 4.3 .. . . . 672572010 [07.22 PHCOMPUTED BY: GMP_

PROJECT NAME: PPLS 0802 = | ... {PROJECT ND.: Swale18.2

FRAOM S1ATION/REACH: [ O STATION/REACH: DRAINAGE AREA: ~IDESIGN FREQUENCY:
HYDRAULIC RESULTS
575 (n=0.048)

Discharge | Peak Flow {Velocity {fps)] Atea [sq.ft) | Hydraulic Nosmal ( *

[cls) Period {hrs) Radius(fit} | Depth(it)
ha3 24.0 227 5.41 0.63 (.82

Bolt
70 Widlh = 5,00 f 70
LINER RESULTS Nol io Scale

Matlling Type Vegelalion Charactesistics
Reach Stability Analpsis| Petmissible Caleulated Safety Factor Rematks

Staple Pattern Phase | Class | Type |Density] 3hear Stress | Shear Stiess

{pst) (psf]
Straight 575 Unvegetated 1.5 0.51 304 STABLE
Staple D




Naith Amesican Gieeri - ECMDS Version 4.3 o ) i 0/25/2010 §02:23 PMICOMPLITED BY: GMP

PROJECT NAME: PPLS 0802 IPROJECT ND.; Swale 20.1

FROM STATIDN/REACH: .. |10 BTATION/REACH: IDRAINAGE AREA: T ISESIGN FREDUENTY:
HYDRAULIC RESULTS
- - - S75 (n=0.047}
Dischaige | Peak Flow Velocity (fps)] Atea {sq.f} | Hudraulic Normal -
[cfs} Pefiod [hts) Radius(f) § Depth (it) } ‘
19.3 24.0 336 574 0.65 0.86

5= 0‘0200/‘
!

Boltom
28 Width = 5.00 It 2.0
LINER RESULTS Notta Scale

' Matting Type Vegetaticn Characteristics :
Reach Slahility Analysis Permissible Calculated Safety Factor Remarks
: Staple Pattern Phase | Class 1 Type [Densily Sheat Stiess | Shear Stress

lpsf] [psf)
Straight 575 Unvegelated 1.55 107 - 1.45 STABLE
Staple D




Nosth American Gieen - ECMDS Version 4.3 R 0/25/72010 {0224 PM ICOMPUTED BY. BB

PROJECT NAME: PPLS 0802 . . . . PROJECTND.: Swale 202 T
FAOM STATION/REACH: . | {TC STATION/REACH: DRAINAGE AREA: [DESIGN FREQUENCY:

HYDRAULIC RESULTS

S (n=0.
Discharge | Peak Flow [Velooiy lfps)] Area {sq.ft] | Hydiaulic Normial 578 [n=0.047)
[cls) Periad {his) Radusiit] § Depth iy }

28 24.0 23 5.54 0.64 0.83
v S =0.0100

——Ii

Boltom
20 Width = 5.00 ft 2.0

LINER RESULTS Notin Scale
_ Matting Tgpe Vegelation Charécterisiics
Reach Stability Analysis | Penmissible Calculated Safety Factor Remarks
Staple Pattem Phase | Class | Type |Densiy] Sheai Stess | Shear Stiess
{pst) {psf)
Shaight 575 Unvegetated 1.586 0.52 293 STABLE
Staple D







STANDARD WORKSHEET #21.
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPL.S0902

LOCATION: Salem Township

PREPARED BY: ATS DATE: 10/22/10

CHECKED BY: LGB DATE: 10/27/10

| CHANNEL OR CHANNEL SECTION E&S 1| E&S2 E&S 3 E&S 4
PROTECTIVE LINING ** s75 S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 9.00 9.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 6.32 6.27 7.27 7.43
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.83 0.82 1.06 1.11
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 4:1 4:1 3:1 3:1
A (AREA IN SQ. FT.) 3.87 3.78 1.34 577
R (HYDRAULIC RADIUS) 0.58 0.57 0.70 0.73
S (BED SLOPE, FT/FT)* 0.010 | 0.019 0.010 0.015
VEGETATIVE LINING RETARDANCE - - - -

n (MANNING’S COEFFICIENT)** 0.048 | 0.048 0.043 0.041
V (AT FLOW DEPTH d, CFS) 2.12 2.91 2.71 3.57
Q (AT FLOW DEPTH d, CFS) ' 820 | 11.00 14.70 20.60
Q; (REQUIRED CAPACITY) CFS 820 | 11.00 14.70 20.60
S.(CRITICAL SLOPE) 0.043 | 0.043 0.032 0.029
TISe 0.029 | 0.030 0.022 0.020
1.3S, 0.056 | 0.056 0.042 0.038
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - . - -
FREEBOARD BASED ON STABLE FLOW FT 0.67 0.68 0.94 0.89
MINIMUM REQUIRED FREEBOARD FT . 0.50 0.50 0.50 0.50
D (TOTAL DEPTH) FT 1.50 1.50 2.00 2.00
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (S)

V, (ALLOWABLE VELOCITY) FPS _ 3.5 3.5 3.5 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.51 0.96 0.66 1.04
7. (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.
" Minimum Freeboard,F, is 0.5 ft.
™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S 5| E&S B E&S 7 E&S 8
PROTECTIVE LINING ** S75 S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 9.00 11.00 7.00 7.00
CHANNEL TOP WIDTH (FT)@ d 6.81 7.36 3.13 3.48
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 1.0 1.0
d (FLOW DEPTH IN FT) 0.95 1.09 0.53 0.62
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1 2:1 2:1
A (AREA IN SQ. FT.) 467 5.65 1.10 1.39
R (HYDRAULIC RADIUS) 0.64 0.72 0.32 0.37
S (BED SLOPE, FT/FT)* 0.012 | 0.011 0.010 0.010
VEGETATIVE LINING RETARDANCE - - - -
n (MANNING'S COEFFICIENT)** 0.045 | 0.042 0.055 0.053
V (AT FLOW DEPTH d, CFS) 2.68 2.96 1.19 1.37
Q (AT FLOW DEPTH d, CFS) 12.50 | 16.70 1.30 1.90
Q, (REQUIRED CAPACITY) CFS 12.50 | 16.70 1.30 1.90
S (CRITICAL SLOPE) 0.036 | 0.031 0.069 0.062
7S, : 0.025 | 0.022 0.048 0.043
1.3S, 0.047 | 0.040 0.089 0.081
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.55.| 0.91 0.97 0.88
MINIMUM REQUIRED FREEBOARD FT 0.50 0.50 0.50 0.50
D (TOTAL DEPTH) FT 1.50 2.00 1.50 1.50
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING - S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 35 3.5 3.5 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.71 0.74 0.32 0.38
1.55 1.55 1.55 1.55

7, (MAX ALLOWABLE SHEAR STRESS) LB/FT?

* Slopes may not be averaged.

** For vegetated channels, provide data far temporary linings and vegetated

. conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed

slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining desrgn method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECTNAME: PPL Bell Bend, PPL.S0902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S 9 | E&S 10 E&S 11 | E&S 12
PROTECTIVE LINING ** 875 S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 7.00 7.00 7.00 7.00
CHANNEL TOP WIDTH (FT)@ d 4.97 438 ° 4.71 3.80
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 3.0 1.0 1.0. 1.0
d (FLOW DEPTH IN FT) 0.49 0.85 0.93 0.70.
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 6:1 1.1 1:1 1:1
A (AREA IN SQ. FT.) 1.97 2.28 2.65 1.68
R (HYDRAULIC RADIUS) 0.38 0.48 0.51 0.41
S (BED SLOPE, FT/FT)* 0.010 | 0.010 0.010 0.010
VEGETATIVE LINING RETARDANCE - - - -
n (MANNING’S COEFFICIENT)** 0.050 | 0.047 0.046 0.051
V (AT FLOW DEPTH d, CFS) 1.42 1.89 2.04 1.55
Q (AT FLOW DEPTH d, CFS) 2.80 4.30 5.40 2.60
Q, (REQUIRED CAPACITY) CFS 2.80 4.30 5.40 2.60
S. (CRITICAL SLOPE) 0.053 | 0.045 0.042 0.055
.7S. 0.037 | 0.032 0.029 0.03¢
1.3S, 0.069 | 0.059 0.055 0.072
STABLE FLOW? (Y/N}) _ Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.51 0.65 0.57 0.80
MINIMUM REQUIRED FREEBOARD FT 0.50 0.50 0.50 0.50
D (TOTAL DEPTH) FT 1.00 1.50 1.50 1.50
ds, STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 3.5 3.5 3.5 3.5

| ©4 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.44 0.52 0.57 0.43
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

_ conditions in separate columns.
_.. Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend. PPLS0902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S 13 | E&S 14 E&S 16 | E&S 17
PROTECTIVE LINING ** S75 | S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 7.00 7.00 7.00 7.00
CHANNEL TOP WIDTH (FT)@ d 4.06 3.75 4.10 4.92
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0 1.0 1.0
d (FLOW DEPTH IN FT) 0.77 0.69 0.78 0.98
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 1:1 1:1 1:1 1:1
A (AREA IN SQ. FT.) 1.94 1.64 1.98 2.90
R (HYDRAULIC RADIUS) 0.44 0.40 0.44 0.54
S (BED SLOPE, FT/FT)* 0.010 | 0.010 0.010 0.010
VEGETATIVE LINING RETARDANCE - - - -

n (MANNING’S COEFFICIENT)** 0.049 | 0.051 0.049 0.044
V (AT FLOW DEPTH d, CFS) 1.70 1.53 1.79 2.20
Q (AT FLOW DEPTH d, CFS) 3.30 2.50 3.40 6.40
Q, (REQUIRED CAPACITY) CFS 3.30 2.50 3.40 6.40
S. (CRITICAL SLOPE) 0.050 |- 0.055 0.050 0.038
7S, 0.035 | 0.039 0.035 0.027
1.38, 0.065 | 0.072 0.065 0.049
STABLE FLOW? (Y/N) - Y y || Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.73 0.81 0.72 0.52
MINIMUM REQUIRED FREEBOARD FT 0.50 0.50 0.50 0.50
D (TOTAL DEPTH) FT 1.50 1.50 1.50 1.50
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (S)

V, (ALLOWABLE VELOCITY) FPS 3.5 3.5 35 3.5
tq (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.47 0.42 0.48 0.61
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S 19| E&S E&S 21| E&S 22
20
PROTECTIVE LINING ** S75 | S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 9.00 | 13.00 7.00 7.00
CHANNEL TOP WIDTH (FT)@ d 574 | 10.68 3.66 452
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 1.0 3.0 1.0 1.0
d (FLOW DEPTH IN FT) 118 | 1.92 0.66 0.88
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 11 2:1 21 101
A (AREA IN SQ. FT.) 399 | 1313 3.97 243
R (HYDRAULIC RADIUS) 063 | 113 0.39 0.49
S (BED SLOPE, FT/FT)* 0.010 | 0.005 0.020 0.010
VEGETATIVE LINING RETARDANCE - - - -
n (MANNING’S COEFFICIENT)* 0.040 | 0.022 0.051 0.046
V (AT FLOW DEPTH d, CFS) 276 | 5.19 2.13 1.8
Q (AT FLOW DEPTH d, CFS) 11.00 | 68.20 3.30 4.80
Q, (REQUIRED CAPACITY) CFS 11.00 | 68.20 3.30 4.80
S.(CRITICAL SLOPE) 0.029 | 0.007 0.056 0.043
7S, 0.020 | 0.005 0.039 0.030
1.3S, 0.038 | 0.091 0.073 0.056
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - ; -
FREEBOARD BASED ON STABLE FLOW FT 0.82 | 058 0.84 0.62
MINIMUM REQUIRED FREEBOARD FT 050 | 050 0.50 0.50
D (TOTAL DEPTH) FT 200 | 250 1.50 1.50
ds STONE SIZE (IN) , - - - -
DESIGN METHOD FOR PROTECTIVE LINING S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S) -
V. (ALLOWABLE VELOCITY) FPS 35 35 35 35
ts (SHEAR STRESS AT FLOW DEPTH d) LB/FT> | 074 | 060 0.82 0.55
T (MAX ALLOWABLE SHEAR STRESS) LB/FT? 155 | 1.55 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

__ conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for

channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS03902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S 23| E&S E&S 26| E&S27
24
PROTECTIVE LINING ** S75 S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 7.00 7.00 7.00 11.00
CHANNEL TOP WIDTH (FT)@ d 4.06 3.04 3.93 '7.38
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 1.0 1.0 1.0 3.0
d (FLOW DEPTH IN FT) 0.77 0.51 0.73 1.09
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 1:1 2.1 1:1 31
A (AREA IN SQ. FT.) 1.94 1.03 1.81 5.68
R (HYDRAULIC RADIUS) 0.44 0.31 0.42 0.72
S (BED SLOPE, FT/FT)* 0.010 | 0.024 0.024 0.006
VEGETATIVE LINING RETARDANCE - - - -
n (MANNING'S COEFFICIENT)** 0.049 | 0.055 0.050 0.041
V (AT FLOW DEPTH d, CFS) 1.70 1.85 2.54 2.24
Q (AT FLOW DEPTH d, CFS) 3.30 1.90 4.60 12.70
Q, (REQUIRED CAPACITY) CFS 3.30 1.90 4.60 12.70
S (CRITICAL SLOPE) 0.050 | 0.070 0.053 0.029
7S, 0.035 | 0.049 0.037 0.020
1.3S 0.065 | 0.091 0.069 0.038
STABLE FLOW? (YIN) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.73 0.99 0.77 0.91
MINIMUM REQUIRED FREEBOARD FT 0.50 0.50 0.50 0.50
D (TOTAL DEPTH) FT 1.50 1.50 1.50 2.00
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™~ S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V. (ALLOWABLE VELOCITY) FPS 3.5 3.5 3.5 3.5
19 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.47 0.75 1.09 41
1.55 1.55 1.55 1.55

1, (MAX ALLOWABLE SHEAR STRESS) LB/FT?

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

. conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed

slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: ATS DATE: 10/22/10
CHECKED BY: LGB DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S | E&S 29 E&S 30 | E&S 32

28

PROTECTIVE LINING ** S75 | S75 S75 S75
CHANNEL TOP WIDTH (FT)@ D 500 | 9.00 7.00 11.00
CHANNEL TOP WIDTH (FT)@ d 222 | 525 3.05 8.42
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 1.0 3.0 1.0 3.0
d (FLOW DEPTH IN FT) 0.31 | 0.56 0.51 1.36
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 31 5.1 2:1 2:1
A (AREA IN SQ. FT.) 049 | 233 1.04 7.74
R (HYDRAULIC RADIUS) “ 1 021 | 042 0.32 . 0.85
S (BED SLOPE, FT/FT)* 0.046 | 0.040 0.024 0.01
VEGETATIVE LINING RETARDANCE - - - -

n (MANNING’S COEFFICIENT)** 0.055 | 0.054 0.055 0.035
V (AT FLOW DEPTH d, CFS) 183 | 3.05 . 2.41 3.81
Q (AT FLOW DEPTH d, CFS) 0.90 | 7.10 2.50 29.50
Q. (REQUIRED CAPACITY) CFS 090 | 7.10 250 | 2950
S. (CRITICAL SLOPE) 0.079 | 0.059 0.069 0.020
7S, 0.055 | 0.041 0.048 0.014
1.3S, 0.103 | 0.077 0.089 0.026
STABLE FLOW? (YIN) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 069 | 0.94 0.99 0.64
MINIMUM REQUIRED FREEBOARD FT 050 | 050 0.50 0.50
D (TOTAL DEPTH) FT 1.00 | 1.50 1.50 2.00
dsy STONE SIZE (IN) - - : -
DESIGN METHOD FOR PROTECTIVE LINING S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR .

STRESS (S)

V., (ALLOWABLE VELOCITY) FPS 3.5 3.5 35 35
4 (SHEAR STRESS AT FLOW DEPTH d) LB/FT2 | 083 | 1.39 1.25 0.85
t, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 155 | 1.55 1.55 1.55

* Slopes may not be averaged.
** For vegetated channels, provide data for temporary linings and vegetated
conditions in separate columns.
" Minimum Freeboard,F, is 0.5 ft.
™ Permissible velocity lmmg design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method
may be used for any channel bed slope.



STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED.BY: LGB

DATE: 10/27/10

CHANNEL OR CHANNEL SECTION E&S | E&S 34 E&S 35 | E&S 36
33
PROTECTIVE LINING ** C125 | ©125 S75 C125
CHANNEL TOP WIDTH (FT)@ D 13.00 | 13.00 13.00 11.00
CHANNEL TOP WIDTH (FT)@ d 767 7.74 10.94 7.75
CHANNEL SIDE SLOPES (H:V) 2.0 2.0 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 3.0 5.0
d (FLOW DEPTH IN FT) 1.17 1.19 1.99 0.69
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3:1 3:1 2:1 7:1
A (AREA IN SQ. FT.) 6.23 6.36 13.85 4.39
R (HYDRAULIC RADIUS) 0.76 0.77 1.17 0.54
S (BED SLOPE, FT/FT)* 0.017 | 0.017 0.010 0.050
VEGETATIVE LINING RETARDANCE . - . .
n (MANNING’S COEFFICIENT)** 0.018 | 0.018 0.021 0.021
V (AT FLOW DEPTH d, CFS) 8.94 9.00 7.84 10.55
Q (AT FLOW DEPTH d, CFS) 55.70 | 57.30 108.60 46.30
Q, (REQUIRED CAPACITY) CFS 55.70 | 57.30 108.60 46.30
S. (CRITICAL SLOPE) 0.006 | 0.006 0.066 0.008
7S 0.004 | 0.004 0.046 0.006
1.3S, 0.009 | 0.009 0.086 0.010
STABLE FLOW? (YIN) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.33 1.31 0.51 0.81
MINIMUM REQUIRED FREEBOARD FT 0.50 0.50 0.50 0.50
D (TOTAL DEPTH) FT 2.50 2.50 2.50 1.50
dsy STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ S S S S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 35 35 3.5 35
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 1.25 1.27 1.24 2.15
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 2.25 2.25 1.55 2.25

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

___ conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

" Permissible velocity lining design method is not acceptable for channels with a bed

slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




STANDARD WORKSHEET #21

Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: ATS

DATE: 10/22/10

CHECKED BY: LGB

DATE: 10/27/10 -

CHANNEL OR CHANNEL SECTION E&S 37 | E&S 38
PROTECTIVE LINING ** s75 S75
CHANNEL TOP WIDTH (FT)@ D 13.00 | 9.00
CHANNEL TOP WIDTH (FT)@ d 855 | 6.34
CHANNEL SIDE SLOPES (H:V) 2.0 2.0
CHANNEL BOTTOM WIDTH (FT) 4.0 1.0
d (FLOW DEPTH IN FT) 1.14 1.34
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 4:1 1:1
A (AREA IN SQ. FT.) 713 | 4.90
R (HYDRAULIC RADIUS) 079 | 0.70
S (BED SLOPE, FT/FT)* 0.019 | 0.010
VEGETATIVE LINING RETARDANCE - -

n (MANNING’S COEFFICIENT)* 0.040 | 0.036
V (AT FLOW DEPTH d, CFS) 435 | 3.8
Q (AT FLOW DEPTH d, CFS) 31.00 | 16.10
Q, (REQUIRED CAPACITY) CFS 31.00 | 16.10
S (CRITICAL SLOPE) 0.027 | 0.023
7S, 0.018 | 0.016
1.3S, 0.035 | 0.029
STABLE FLOW? (Y/N) Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - -
FREEBOARD BASED ON STABLE FLOW FT 086 | 0.66
MINIMUM REQUIRED FREEBOARD FT 050 | 0.50
D (TOTAL DEPTH) FT " 200 | 2.00
ds; STONE SIZE (IN) - -
DESIGN METHOD FOR PROTECTIVE LINING S S
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (S)

V, (ALLOWABLE VELOCITY) FPS 35 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LBIFT? 1.35 84
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 1.55

* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegetated

_ conditions in separate columns.
Minimum Freeboard,F, is 0.5 ft.

™ Permissible velocity lining design method is not acceptable for channels with a bed
slope of 10% or greater. Shear stress lining design method is recommended for
channels with a bed slope of 10% or greater. Shear stress lining design method

may be used for any channel bed slope.




Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Erosion Control Swales Print Date: 5 Nov 10 10:46 AM

Prepared by: ATS Project #: PPLO902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
. . . . 1.486 A (23
Manning's Equation: N (— ‘) “/s
n P
; . Bare - Velocity — Grass - Velocity ~ Grass - Capacity
Given Input Data: E&S Swale 1 Check Chack Chack
Discharge, Q= 8.20 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 HAV
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0100 fi/ft
Available depth of channel: 1.50 feet
(OPTIONAL)  Input Manning's ‘n": 0.0480
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.83 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.67 feet
Calculated Velocity, V= 2,12 fps
Flow Top Width, T= 6.32 feet
Flow Area, A= 3.87 sq ft
Wetted Perimeter, P= 6.71 feet
Hydraulic Radius, R= 0.58 feet
Shear stress on channel bottom, 1= 0.52 Ibs/sf
Critical Slope, Sc=  0.0428 fuit
Flow stable? (no if . 7S, < s <1.35.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5 fps

. Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date:
Prepared by: ATS Project #:
Date: 14 Oct 10 Checked by:
M. Fenick
Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calcutated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Controt Manual for reference.
ing' ition: 1.486 A 23
Manning's Equation: - A2, (~— ) /s
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given [nput Data: E&S Swale 2 Check Check Check
Discharge, Q= 11.00 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0190 li%is
-Available depth of channel: 1.50 feet
(OPTIONAL) Input Manning's 'n": 0.0480
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.82 feet
Calculated Results: Design Acceptabie? Yes
Freeboard, f= 0.68 feet
Calculated Velocity, V= 2.91 fps
Flow Top Width, T= 6.27 feet
Flow Area, A= 3.78 sqg ft
Wetted Perimeter, P= 6.65 feet
Hydraulic Radius, R= 0.57 feet
Shear stress on channel bottom, = 0.97 Ibs/sf
Critical Slope, S.= 0.0430 ft/ft
Flow stable? (no if .75, < s < 1.38.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

Conclusions

1PROJECTS\PPLS\PPLS0902-Bell Bend Land DevelopmenfANALYTICALICALCULATIONS\SWALE CALCS\ERS\{Swales E&S.XIS]ESS Swale 2

A temporary erosion control blanket (ECB) is needed.

5 Nov 10 10:46 AM
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical siope and required freeboard based on E&S manual guidelines. The last-
line calculates the maximum allowable velocity as indicated by the PA £&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
. . A 203
Manning's Equation: _ 1486 (—- ) /s
n P
Given Input Data: E&S Swale 3 Barec-h\ésll(ocity Grasz;\;/cilocity Grassc-hg:;pacilv
Discharge, Q= 14.70 cfs
Left Side Slope = 2.0 H.1V
Right Side Slope = 2.0 H.1v
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0100 fu/ft
Available depth of channel: 2.00 feet
{OPTIONAL) Input Manning's 'n": 0.0430
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Fiow Depth:
Flow depth, d= 1.06 feet
Calculated Results: Desian Acceptable? Yes
Freeboard, f= 0.94 feet
Calculated Velocity, V= 2.7 fps
Flow Top Width, T= 7.24 feet
Flow Area, A= 5.42 sq ft
Wetted Perimeter, P= 7.74 feet
Hydrautic Radius, R= 0.70 feet
Shear stress on cpannel bottom, = 0.66 tbs/sf
Critical Slope, S¢.= 0.0324 ft/ft
Flow stable? (noif .7S, < 5 < 1.38,)= yes
Required Freeboard= 0.5 . feet
Allowable Velocity for Lining Material= 35 35 35 fps

Conclusions

A temporary erosion control blanket {ECB) is needed.

IWROJECTS\PPLS\PPLS0902-Belt Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\ESSSwales E&S.xIs)EAS Swale 3



Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's EqQ)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLOSO2
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
_— . A (213 ’
Manning's Equation: _ 1486 (— ) /s
n ‘\ P
Given Input Data: E&S Swale 4 Barec~h\eltcell(ocity Grasz;;/ciiocitv Grassc-hg‘?:acitv
Discharge, Q= 20.60 cfs
Left Side Slope = 2.0 HAV
Right Side Slope = 2.0 H1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0150 ft/ft
Available depth of channel. 2.00 feet
(OPTIONAL)  Input Manning's 'n": 0.0410
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.11 feet
Calculated Resuits: Design Acceplable? ¥ too high
Freeboard, f= 0.89 feet
Calculated Velocity, V= 3.57 fos
Flow Top Width, T= 7.43 feet
Flow Area, A= 5.77 sq ft
Wetted Perimeter, P= 7.95 feet
Hydraulic Radius, R= 073 feet
Shear stress on channel bottom, 1= 1.04 Ibs/sf
Critical Slope, S.= 0.0281 f/ft
Flow stable? (no if .78, < s < 1.3S,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical siope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
A i 148 A (203 .
Manning's Equation: o 1486 (~— \) /s
n P
Given Input Data: E&S Swale 5 Barec-h\ésLocitv Grasg};;/;(locity Grass&]gcal:)acily
Discharge, Q= 12.50 cfs
Left Side Slope = 2.0 H:1v
Right Side Slope = 20 H:1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0120 ft/ft
Available depth of channel: 1.50 feet
(oPTIoNAL)  Input Manning's 'n': 0.0450 .
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.95 feet
Calculated Resuits: Design Acceptable? Yes
Freeboard, f= 0.55 feet
Calculated Velocity, V= 2.68 fps
Flow Top Width, T= 6.81 feet
Flow Area, A= 4.67 sq ft
Wetted Perimeter, P= 7.26 feet
Hydraulic Radius, R= 0.64 feet
Shear stress on channel bottom, 1 = 0.71 Ibs/sf
Critical Slope, S.= 0.0364 fi/ft
Flow stable? (no if 7S, < s < 1.38.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 35 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.

IPROJECTSIPPLS\PPL $0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONSISWALE CALCS\E&S\[Swales E&S.xIS|ERS Swale 5



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Conclusions

A temporary erosion control blanket (ECB) is needed.

[\PROJECTS\PPLSWPPLS0902-8ell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\E& S\ Swales £88.xIS{E&S Swale 6

Description: Print Date: 5 Nov 10 1Q:46 AM
Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by: ‘
M. Fenick
Objective:
‘ Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freehoard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
s N 14 A (213
Manning's Equation: _ 1486 | A (-— ‘) /s
n P
Given Input Data: £4S Swale 6 Barec-h\ézl(ocim Grasg r—ﬁ;ﬁlocity Gras,s.C h gca;acitv
Discharge, Q= 16.70 cfs
Left Side Slope = 20 H:A1V
Right Side Slope = 2.0 H:AV
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0110 ft/ft
Available depth of channet: 2.00 feet
{OPTIONAL) Input Manning's 'n" 0.0420
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.09 feet
Calculated Results: Desion Acceptable? Yes
Freeboard, f= 0.91 feet
Calculated Velocity, V= 2.96 fps
Flow Top Width, T= 7.36 feet
Flow Area, A= 5.65 sq ft
Wetted Perimeter, P= 7.87 feet
‘ Hydraulic Radius, R= 0.72 feet
Shear stress on channel bottom, 1 = 0.75 Ibs/sf
Critical Slope, S.= 0.0307 f/ft
Flow stable? (no if 7S, <s < 1.38.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for L.ining Material= 3.5 3.5 3.5 fps



Trapezoidal Channel Analysis - Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Belis Bend

Description: Print Date: 5 Nov 10 10:46 AM

Prepared by: ATS Project #: PPL0O902
Date: 14 Oct 10 Checked by
M. Fenick
Obiective:
Using Manning's equation, this spreadsheet will caiculate the amount of flow through
a trapezoidal or triangular (b=0} channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on £&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
oyt I 1.486 A 23
Manning's Equation: o LA0R L (—- ) /s
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity_
Given Input Data: E&S Swale 7 Check poT Check
Discharge, Q= 1.30 cfs
Left Side Slope = 2.0 HAvV
Right Side Slope = 20 H:AV
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 1.50 feet
{OPTIONAL) Input Manning's 'n"; 0.0550
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.53 feet
Calculated Resuits: Design Acceptable? Yes
Freeboard, f= 0.97 feet
Calculated Velocity, V= 1.19 fps
Flow Top Width, T= 3.13 feet
) Flow Area, A= 1.10 sq ft
Wetted Perimeter, P= 3.38 feet
Hydraulic Radius, R= 0.32 feet
Shear stress on channel bottom, t = 0.33 Ibs/sf
Critical Slope, S.= 0.0692 ft/ft
Flow stable? (no if .75, < s < 1.38,)= yes ‘
: Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidai Channe! Analysis - Open Channel Flow (w/ Manning's EqQ)

Client/Subject: PPL Bells Bend
Description:
Prepared by; ATS
Date: 14 Oct 10

5 Nov 10 10:46 AM
PPLOSO2

Print Date:
Project #:

Checked by;
M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channe! characteristics, the
flow depth will be calculated. Other flow characteristics are aiso computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method:

See PA Erosion and Sedimentation Control Manual for reference.

Manning's Equation:

1486

NGRS

n P
Given Input Data: £&S Swale 8 Barz—ﬁ\ézlkocitv Grasz_r-‘;/_cilocity Grasalﬁfacity
Discharge, Q= 1.90 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H1v
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 fu/ft
Available depth of channel: 1.50 feet
(OPTIONAL)  Input Manning's 'n"; 0.0530
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.62 feet
Calculated Results: Desian Acceptable? . Yes
Freeboard, f= 0.88 feet
Calculated Velocity, V= 1.37 fps
Flow Top Width, T= 3.48 feet
Flow Area, A= 1.39 sq ft
Wetted Perimeter, P= 3.77 feet
Hydraulic Radius, R= 0.37 feet
Shear stress on channel bottom, = 0.39 Ibs/sf
y Critical Slope, S¢= 0.0619 fuft
Flow stable? (no if .78, < s < 1.38,)= yes
: Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 35 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.

IAPROJECTS\WPLSWPPLS0802-Bell Bend Land DeveiopmentANAL YTICALVCALCULATIONSISWALE CALCSIE&SYSwales EZS.xIS]E&S Swale 8



Trapezoidai Channel Analysis - Open Channel Flow (w/ Manning’s Eq)

Client/Subject: PPL Belis Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLO%02
Date: 14 Oct 10 Checked by:
M. Fenick
Objective: ‘
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelings. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing' ion: 1.486 AR
Manning's Equation: L S (— ) /s
n P
. , Bare - Velocily,  Grass - Velocity  Grass - Capacity
Given Input Data; E&S Swale 9 Check Chock Check
Discharge, Q= 2.80 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H: 1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0100 fUft
Available depth of channel: 1.00 feet
(OPTIONAL) Input Manning's 'n: ~  0.0500
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.49 feet
Calculated Results: Desiqn Acceptable? Yes
Freeboard, f= 0.51 feet
Calculated Velocity, V= 1.42 fps
Flow Top Width, T= 4.97 feet
Flow Area, A= 1.97 sq ft
Wetted Perimeter, P= 5.21 feet
Hydraulic Radius, R= 0.38 feet
Shear stress on channel bottom, 1 = 0.31 Ibs/sf
Critical Slope, S.= 0.0527 fi/ft
Flow stable? {(no if .78, <s < 1.38.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 35 fps

Conclusions

A temporary erosion control blanket (ECB} is needed.

E\PROJECTS\PPLSWPLS0902-Bett Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCSIE&SYSwales E&S.xIsJE8S Swale 9



Trapezeoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description:
Prepared by: ATS
Date: 14 Oct 10

Print Date:

Project #:

Checked by:
M. Fenick

Objective: "
Using Manning's equation, this spreadsheet will calculate the amount of flow through

5 Nov 10 10:46 AM

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the

flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidefines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning's Equation: . lase (ﬁ )2/3* '\/S_
n P
Given Input Data: E&S Swale 10 Barzhzzllsocitv Gras;_;g\;gocitv Gras-scjl;iacitv
Discharge, Q= 4.30
Left Side Slope = 2.0
Right Side Slope = 2.0
Base width of Channel, b= 1.0
Bed slope, s= 0.0100
Available depth of channel: 1.50
(OPTIONAL)  tnput Manning's 'n": 0.0470
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.85
Calculated Results: Design Acceplable? Yes
Freeboard, f= 0.65
Calculated Velocity, V= 1.89
Flow Top Width, T= 4.38
Flow Area, A= 2.28
Wetted Perimeter, P= 478
Hydraulic Radius, R= 0.48
Shear stress on channel bottom, 1 = 0.53
Critical Slope, S.= 0.0449
Flow stable? (no if .78, < s < 1.38)= yes
Required Freeboard= 0.5
Allowable Velocity for Lining Material= 3.5 3.5 3.5

Conclusions

- Atemporary erosion control blanket (ECB) is needed.

JAPROJECTSIPPLS\PPLS0902-8ell Bend Land DevelopmenhANALYTICALICALCULATIONSISWALE CALCS\ES S\[Swales EZS.xIS]ESS Swale 10
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Trapezoidal Channel Analysis - Open Channet Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, inciuding
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
. _— A 213
Manning's Equation: _ 1.486 A (_ ) . \/S
n P
Given Input Data: E&S Swale 11 Barec~h\e/:'l<ocity Gras(s:r-];ilocitv Grasschgffacitv
Discharge, Q= 5.40 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 fu/ft
Available depth of channel: 1.50 feet-
(OPTIONAL) Input Manning's 'n": 0.0460
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.93 feet
Calculated Resuilts: Desian Acceptable? Yes
Freeboard, f= 0.57 feet
Calculated Velocity, V= 2.04 fps
Flow Top Width, T= 4.71 feet
Flow Area, A= 2.65 sq ft
Wetted Perimeter, P= 5.15 feet
Hydraulic Radius, R= 0.51 feet
Shear stress on channel bottom, © = 0.58 Ibs/st
Critical Slope, S¢= 0.0420 fi/it
Flow stable? (no if 7S, < s < 1.38,)= yes
Required Freeboard= - 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 35 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.

E\PRQJECTSIPPLEWPLS0802-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\ES S Swales E&S.xIS)E&S Swale 11



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Clienv/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
o, S 1.486 A 213
Manning’s Equation: . _ 1486 | A (- ) /s
n P
p . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: E&S Swale 12 reck Check Cheok
Discharge, Q= 2.60 cofs
Left Side Slope = 2.0 H:1v
Right Side Slope = 2.0 H: 1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 fift
_ Available depth of channel: 1.50 feet
{OPTIONAL) Input Manning's 'n': 0.0510
Lining Type: ECB . Grass Grass
Retardance Factor for Grass Cover: B B

Calculate Flow Depth:

Flow depth, d= 0.70 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.80 feet
Calculated Velocity, V= 1.55 fps
Flow Top Width, T= 3.80 feet
Flow Area, A= 1.68 sq ft
Wetted Perimeter, P= 413 feet
Hydraulic Radius, R= 0.41. feet
Shear stress on channet bottom, 1= 0.44 Ibs/sf
Critical Slope, S.= 0.0555 ft/ft
Flow stable? (no if .78, < s < 1.3S,)= yes
Required Freeboard= 0.5 . feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusiong
A temporary erosion control blanket (ECB} is needed.

1\PROJECTS\PPLSIPPLSU902-Bell Bend Land DevelopmenttANALYTICAL\CALCULATIONS\SWALE CALCS\E&S\Swales £&S.XI5)E&S Swaile 12



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eqg)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by; ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
P P 1.486 A (23
Manning's Equation: = 5280 L, (—— ) /s
n P
. ' . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data.. E&S Swale 13 Check Check Chack
Discharge, Q= 3.30 cls
Left Side Slope = 2.0 H.1V
Right Side Slope = 20 H:1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel 1.50 feet
(OPTIONAL) Input Manning's 'n'. .~ 0.0480
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.77 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.73 feet
Calculated Velocity, V= 1.70 fps
Flow Top Width, 7= 4.06 feet
Flow Area, A= 1.94 sq ft
Wetted Perimeter, P= 4.42 feet
Hydraulic Radius, R= 0.44 feet
Shear stress on channel bottom, 1 = 0.48 Ihs/sf
Criticat Slope, S.= 0.0501 f/ft
Flow stable? (no if .7S. < s < 1.35.)= yes
Required Freeboard= 05 feet
3.5 35 3.5 fps

Allowable Velocity for Lining Material=

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidai Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description:
Prepared by: ATS
Date: 14 Oct 10

Print Date: 5 Nov 10 10:46 AM

Project #: PPLO902

Checked by:
M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, inciuding
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method:

See PA Erosion and Sedimentation Control Manual for reference.

Manning's Equation:

Bare - Velocity

486 A (23
S (S

n

P

Grass - Velocity

Grass - Capacity

Given Input Data: E&S Swale 14 Check Py Check
Discharge, Q= 2.50 cfs
Left Side Slope = 2.0 HV
Right Side Slope = 2.0 HAV
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Availabie depth of channel: 1.50 feet
{OPTIONAL) Input Manning's 'n": 0.0510
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.69 feet
Calculated Results: Design Acceplable? Yes -
Freeboard, f= 0.81 feet
Calculated Velocity, V= 1.53 fps
Flow Top Width, T= 3.75 feet
Flow Area, A= 1.64 " sq ft
Wetted Perimeter, P= 4.08 feet
Hydraulic Radius, R= 0.40 feet
Shear stress on channel bottom, © = 043 Ibs/sf
Critical Slope, S.= 0.0558 fi/ft
Flow stable? (no if 7S, < s < 1.38.)= yes
Required Freeboard= 0.5 " feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezcidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject; PPL. Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM

Conclusions

Prepared by: ATS Project #: PPLDS02
Date: 14 Oct 10 Checked by-
M. Fenick
Obijective: :
Using Manning's equation, this spreadsheet wiil calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. - Other fiow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
" _— A (23
Manning's Equation: . 1486 (—- ) /s
n P
. . Bare - Velocity Grass - Velocity Grass - Capacity
Given Input Data: E&S Swale 16 Check Check Check
Discharge, Q= 3.40 cfs
Left Side Slope = 20 H1V
Right Side Slope = 20 H:1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 1.50 feet
{0PTIONAL)  Input Manning's 'n"; 0.0490
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.78 feet
Calculated Resuits: Design Acceplable? Yes
Freeboard, f= 0.72 feet
Calculated Velocity, V= 1.72 fps
Flow Top Width, T= 4.10 feet
Flow Area, A= 1.98 sq ft
Wetted Perimeter, P= 4.47 feet
Hydraulic Radius, R= 0.44 feet
Shear stress on channel bottom, = 0.48 Ibs/sf
Critical Siope, S;= 0.0500 frit
Flow stable? (no if .78, < s < 1.35,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps
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A temporary erosion control blanket (ECB) is needed.



Trapezoidal Channel Analysis - Open Channei Flow (w/ Manning's Eq)

Client/Subject; PPL Bells Bend
Description:
Prepared by: ATS
Date: 14 Oct 10

Print Date:
Project #:

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
fiow depth will be calcuiated. Other flow characteristics are alsc computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

See PA Erosion and Sedimentation Controi Manual for reference.

1.4 A (23
o= 148 ., (—) /s

n P

Method:

Manning's Equation:

Given Input Data: E&S Swale 17 Bare_g:u\ei:;"é“’ G'as&ﬁ“"y Grasa}‘:;?ac“‘
Discharge, Q= 6.40 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 HAV
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 1.50 feet
(OPTIONAL)  Input Manning's 'n': 0.0440
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B8 B
Caiculate Flow Depth:
Flow depth, d= 0.98 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.52 feet
Calculated Velocity, V= 2.20 fps
Flow Top Width, T= 4.92 feet
Flow Area, A= 2.90 sq ft
Wetted Perimeter, P= 5.39 feet
Hydraulic Radius, R= 0.54 feet
Shear stress on channet bottom, 1= 0.61 Ibs/sf
Critical Slope, S.= 0.0379 fift
Flow stable? (no if 7S, < s < 1.3S.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eg)

Client/Subject: PPL Bells Bend

Description: Print Date:
Prepared by: ATS Project #:
Date: 14 Oct 10 Checked by: )
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidai or triangular (b=0) channel. By inputting the channe! characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
S I 1486 A (23
Manning's Equation: - ER L (—- ) “/s
n P
. ., Bare - Velocity  Grass - Velocity,  Grass - Capagity
Given Input Data: E&S Swale 19 Check Check Check
Discharge, Q= 11.00 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H.1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 2.00 feet
{oPTICNAL) Input Manning's 'n" 0.0400
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.18 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.82 feet
Calculated Velocity, V= 2.76 fps
Fiow Top Width, T= 5.74 feet
Flow Area, A= 3.99 sq ft
Wetted Perimeter, P= 6.30 feet
Hydraulic Radius, R= 0.63 feet
Shear stress on channel bottom, 1 = 0.74 ibs/sf
Critical Slope, S.= 0.0298 ft/ft
Flow stable? (no if .78, < s < 1.38,)= yes
- Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's £q)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing' ion: 1.486 A \23
Manning's Equation: - A (— ) +/s
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: E&S Swale 20 Check Check Check
Discharge, Q= 68.20 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0050 fi/ft
Available depth of channel: 2.50 feet
(OPTIONAL)  Input Manning's 'n’; 0.0220
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Caiculate Flow Depth:
Flow depth, d= 1.92 feet
Calculated Results: Design Acceptable? V too high
Freeboard, f= 0.58 feet
Caicuiated Velocity, V= 5.19 fps
Flow Top Width, T= 10.68 feet
Flow Area, A= 13.13 sq it
Wetted Perimeter, P= 11.59 feet
Hydraulic Radius, R= 1.13 feet
Shear stress on channel bottom, 1= 0.60 Ibs/sf
Critical Slope, S;c= 0.0073 fUft
Flow stable? (no if . 7S. < s < 1.35,)= yes
’ Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions

A temporary erosion control hlanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #; PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be caiculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum aflowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
PE— s 1.486 A (213
Manning's Equation: T (- ) /s
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capacity
Given Input Data: E&S Swale 21 Check Check Check
Discharge, Q= 3.30 cfs
Left Side Slope = 2.0 H:.av
Right Side Slope = 2.0 H1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0200 ft/ft
Available depth of channel: 1.50 feet
{OPTIONAL)  Input Manning's 'n": 0.0510
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Fiow depth, d= 0.66 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.84 feet
Calculated Velocity, V= 2.13 fps
Flow Top Width, T= 3.66 feet
Fiow Area, A= 1.55 sqft -
Wetted Perimeter, P= 3.97 feet
Hydraulic Radius, R= 0.39 feet
Shear stress on channel bottom, t = 0.83 Ibs/sf
Critical Slope, S.= 0.0563 ft/ft
Flow stable? (no if 7S, <s <1.38;)= yes
Required Freeboard= 0.6 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis'- Open Channel Flow {(w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description;
Prepared by: ATS
Date: 14 Oct 10

5 Nov 10 10:46 AM
PPLOS02

Print Date:
Project #:

Checked by:
M. Fenick

Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

a trapezoidal or triangular (b=0) channel. By inputting the channei characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum aflowable velocity as indicated by the PA E&S manual.

See PA Erosion and Sedimentation Control Manual for reference.

1.486 A (23
o 1480, (») “Js

n P

Method:

Manning's Equation:

Given Input Data: E8S Swale 22 Barzh;/—;l(ocitv Gras;_};—e\/iocity Grasshcilg:_hgacitv
Discharge, Q= 4.80 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 1.50 feet
{OPTIONAL) Input Manning's 'n": 0.0460
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.88 feet
Calculated Results: Desian Acceptable? Yes
Freeboard, f= 0.62 feet
Calculated Velocity, V= 1.98 fps
Flow Top Width, T= 452 feet
Flow Area, A= 2.43 sq ft
Wetted Perimeter, P= 4.93 feet
Hydraulic Radius, R= 0.49 feet
Shear stress on channel bottom, 1= 0.55 Ibs/sf
Critical Slope, S.= 0.0426 ft/ft
Flow stable? (no if .7S, < s < 1.38;)= yes
Regquired Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions
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A temporary erosion control blanket (ECB) is needed.



Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Beils Bend

Description: Print Date: 5 Nov 10 10:46 AM

Prepared by; ATS Project #: PPL0OS02
Date: 14 Oct 10 Checked by:
; M. Fenick
Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or trianguiar (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing' ion: 1486 , g ANPR =
Manning's Equation: = =E80 L (__ ) /s
n P
Given Input Data: E&S Swale 23 Barec-h\s:(ociw Gras(s:t;e\iilocity Grassc—hgjfaci(v
Discharge, Q= 3.30 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H: 1V
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0100 fy/ft
Available depth of channel: 1.50 feet
(OPTIONAL) Input Manning's 'n": 0.0490
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B -
Calculate Flow Depth:
Flow depth, d= 0.77 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.73 feet
Calculated Velocity, V= 1.70 fps
Flow Top Width, T= 4.086 feet
Flow Area, A= 1.94 sq ft
Wetted Perimeter, P= 4.42 feet
Hydraulic Radius, R= 0.44 feet
Shear stress on channel bottom, « = 0.48 lbs/sf
Critical Slope, S.= 0.0501 fft
Flow stable? (no if .75, < s < 1.35;)= yes
Required Freeboard= . 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 35 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS _ Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
tUsing Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
. I 1.486 A (23
Manning's Equation: = 2290 Ly (_ ) N /S
n P
Given Input Data: E&S Swale 24 Barec-h\;z;ocitv Gras(s:f;;/ctla(iocil\( Grasz;\i)éa_}i)acitv
Discharge, Q= 1.90 cfs
Left Side Slope = 20 H.1V
Right Side Slope = 2.0 H:AV
Base width of Channel, b= 1.0 feet
Bed slope, s=  0.0240 ftsft
Availabie depth of channel 1.50 ) feet
(OPTIONAL)  Input Manning's 'n”: 0.0550
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.51 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.99 feet
Calculated Velocity, V= 1.85 fps
Flow Top Width, T= 3.04 feet
Flow Area, A= 1.03 sq ft
Wetited Perimeter, P= 3.28 feet
Hydraulic Radius, R= 0.31 feet
Shear stress on channel bottom, 1 = 0.76 lbs/sf
Critical Slope, S.= 0.0699 fUft
Flow stable? (no if .75, < s < 1.3S.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description:

Prepared by; ATS

Date: 14 Oct 10 Checked by:

M. Fenick

Objective:

Using Manning's equation, this spreadsheet will caiculate the amount of flow through

Print Date:
"Project #:

5 Nov 10 10:46 AM

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the

flow depth will be calculated. Other flow characteristics are also computed, including

the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method:

Manning's Equation:

Given Input Data: E&S Swale 26

Discharge, Q=

Left Side Slope =

Right Side Slope =

Base width of Channel, b=

Bed slope, s=

Available depth of channel:

(OPTIONAL)  Input Manning’s 'n":

Lining Type:

Retardance Factor for Grass Cover:

Calculate Flow Depth:

Flow depth, d=

Design Acceplable?

. Freeboard, f=
Calcuiated Velocity, V=
Flow Top Width, T=
Flow Area, A=

Wetted Perimeter, P=
Hydraulic Radius, R=
Shear stress on channel bottom, 1 =
Critical Slope, S.=

Flow stable? (no if .7S. <s < 1.35.)=
Required Freeboard=

Allowable Velocity for Lining Material=

Calculated Results:

Conclusions

1486
n

Bare - Velocity

P

Grass - Velocity

Check Check

4.60

2.0
2.0
1.0
0.0240
1.50.
0.0500

ECB Grass

0.73

Yes
0.77
2.54
3.93
1.81
4.28
0.42
1.10

0.0528
yes

0.5

3.5 3.5

See PA Erosion and Sedimentation Control Manual for reference.

A (A)ZIS*\/-S—

Grass - Capacity

Check

Grass

3.5

A temporary erosion control blanket (ECB} is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Bescription: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLO902
" Date: 14 Oct 10 Checked by:
M. Fenick
Obijective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, inciuding
the critical slope and required freeboard based on £&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Contro}l Manual for reference.
f— S 1.486 A \2f3
Manning's Equation: - B0 (-- ) “\/s
n P_
. . Bare - Velocity  Grass - Velocily  Grass - Capacity
Given Input Data: E&S Swale 27 Check Check Check
Discharge, Q= 12.70 cfs
Left Side Slope = 2.0 H:1V
Right Side Slope = 2.0 H: 1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0060 ft/ft
Available depth of channel; 2.00 feet
(OPTIONAL) Input Manning's 'n'"; 0.0410
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
P Flow depth, d= 1.09 feet
Calculated Results: " Design Acceptable? Yes
Freeboard, f= 0.91 feet
Calculated Velocity, V= 2.24 fps
Flow Top Width, T= 7.38 feet
Flow Area, A= 5.68 sq ft
Wetted Perimeter, P= 7.89 feet
Hydraulic Radius, R= 0.72 feet
Shear stress on channel bottom, 1 = 0.41 Ibs/sf
Criticat Slope, S.= 0.0292 fuft
Flow stable? (noif 7S, < s < 1.38.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Oben Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLOg02
Date: 14 Oct 10 Checked by
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing' ion: 1.486 A 2B
Manning's Equatlon. Q= * A (—— ) . \/S
n P
. . Bare - Velocity © Grass - Velocity  Grass - Capacity
Given Input Data: E&S Swale 28 Crack Check Chock
Discharge, Q= 0.90 cfs
Left Side Slope = 2.0 H. 1V
Right Side Slope = 2.0 H:1v
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0460 ft/ft
Available depth of channel: 1.00 feet
{OPTIONAL)  Input Manning's 'n": 0.0550
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.31 feet
Calculated Results: Design Acceptable? Yes
Freeboard, f= 0.69 feet’
Calculated Velocity, V= 1.83 fps
Flow Top Width, T= 2.22 feet.
Flow Area, A= 0.49 sq ft
Wetted Perimeter, P= 2.36 feet
Hydraulic Radius, R= 0.21 feet
Shear stress on channel bottom, © = 0.88 ~ los/sf
Critical Slope, S¢= 0.0792 ft/ft
Flow stable? (no if .75, < s < 1.3S.)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manningd's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date:
Prepared by: ATS Project #:
Date: 14 Oct 10 Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

5 Nov 10 10:46 AM

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the

flow depth will be calculated. Other flow characteristics are also computed, including

the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable vefocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference,
Manning’s Equation: ~ _ 1486 (A )2/3* \/S—
n P
Given Input Data: E&S Swale 29 Barec-h\ézll(ocity Grasz r-]e\ieklocity Grassé h g::acitv
Discharge, Q= 7.10
Left Side Slope = 2.0
Right Side Slope = 2.0
Base width of Channel, b= 3.0
Bed slope, s= 0.0400
Available depth of channel: 1.50
(OPTIONAL)  Input Manning's 'n": 0.0540
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: . B B
Calculate Flow Depth:
Flow depth, d= 0.56
Calculated Results: Design Acceplable? Yes
Freeboard, f= 0.94
Calculated Velocity, V= 3.05
Flow Top Width, T= 525
Flow Area, A= 2.33
Wetted Perimeter, P= 552
Hydraulic Radius, R= 0.42
Shear stress on channel bottom, 1= 1.41
Critical Slope, S.= 0.0595
Flow stable? (no if .75, < s < 1.38.)= yes
Required Freeboard= 0.5
Allowable Velocity for Lining Material= 3.5 3.5 3.5

Conclusions

A temporary erosion control blanket (ECB} is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Conclusions

Description: N Print Date:
Prepared by: ATS Project #:
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channet characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
. . . . 14 A 23 :
Manning's Equation: _ 1.486 | A (.__. ) */s
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity.
Given Input Data: Swale ;o Check Check Check
Discharge, Q= 2.50 cfs
Left Side Stope = 2.0 H:v
Right Side Slope = 20 H:1v
Base width of Channel, b= 1.0 feet
Bed slope, s= 0.0400 f/ft
Available depth of channel; 1.50 feet
(OPTIONAL) Input Manning's 'n": 0.0550
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.51 feet
Calculated Results: Design Acceptable? Yes
‘ Freeboard, f= 0.99 feet
Calculated Velocity, V= 2.41 fps
Flow Top Width, T= 3.05 feet
Flow Area, A= 1.04 sq ft
Wetted Perimeter, P= 3.29 feet
Hydraulic Radius, R= 0.32 feet
Shear stress on channel bottom, = 1.28 Ibs/sf
Critical Slope, S.= 0.0698 i/t
Flow stable? (noif .78, <5 <1.38,.)= yes
’ Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5
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A temporary erosion contro! blanket {(ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calcutated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
ing’ ion: 1.486 ANB 1
Manning's Equation: Q= “ A (_ ) “\/s
n P
Given Input Data: E&S Swale 32 Ba’ec'h‘;;'("c"v Grasér"(:/cik’c"" G’assc‘hg:fad“’
Discharge, Q= 29.50 cfs
Left Side Slope = 2.0 H:V
Right Side Slope = 2.0 H:1V
Base width of Channei, b= 3.0 feet
Bed slope, s= 0.0100 ft/ft
Available depth of channel: 2.00 feet
{(OPTIONAL)  Input Manning's 'n": 0.0350
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.36 feet
Calculated Results: Desiqn Acceptable? ¥ too hioh
Freeboard, f= 0.64 feet
Calculated Velocity, V= 3.81 fps
Flow Top Width, T= 8.42 feet
Flow Area, A= 7.74 sq ft
Wetted Perimeter, P= 9.06 feet
Hydraulic Radius, R= 0.85 feet
Shear stress on channel bottom, 1= 0.85 ibs/sf
Critical Slope, Sc.= 0.0202 ft/ft
Flow stable? (noif .75, < s <1.38,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fps

Conclusions

A temporary erosion control bianket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq) v

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM

Prepared by: ATS Project #: PPL0902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
S . 1.4 A (273
Manning's Equation: _ 1486 A (- ) *\/s
n P
Given Input Data: E&S Swale 33 Bas ec'h\éi:fc"" Grasé';evcim"y G'ass(:#e::fa"itv
Discharge, Q= 55.70 cfs
Left Side Slope = 2.0 H: 1V
Right Side Slope = 2.0 H1V
Base width of Channel, b= 30 feet
Bed slope, s= 0.0170 f/ft
Available depth of channel: . 2.50 feet
{OPTIONAL) Input Manning's 'n": 0.0180 ‘
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
| Calculate Flow Depth:
Flow depth, d= 1.17 feet
Calculated Results: Desian Acceplable? V 0o high
Freeboard, f= 1.33 feet
Calculated Velocity, V= 8.94 fps
Flow Top Width, T= 7.67 feet
Flow Area, A= 6.23 sq ft
Wetted Perimeter, P= 8.22 feet
Hydraulic Radius, R= 0.76 feet
Shear stress on channel bottom, t = 1.24 Ibs/sf
Critical Slope, S;=  0.0055 fi/ft
Flow stable? (no if .78, < s <1.38.)= yes
Required Freeboard= 0.5 feet
Aliowable Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Fiow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend

Description: - Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPL0S02
Date: 14 Oct 10 Checked by:
| M. Fenick
Obijective:
’ Using Manning's eguation, this spreadsheet will calculate the amount of flow through
| a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line calculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
Manning’s Equation:  _ 1486 , (_/i )2’3 /s
n P
Given Input Data: E&S Swale 34 Barec-h\ézLocitv Grasét;:cz"’c"v G’assc'hg:fac""
Discharge, Q= 57.30 cfs
Left Side Slope = 2.0 H1V
Right Side Slope = 2.0 H1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0170 f/ft
Available depth of channel: 2.50 feet
(OPTIONAL)  tnput Manning's 'n": 0.0180
Lining Type: ~ ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d=  1.19 feet
Calculated Results: Design Acceptable? V 100 high
Freeboard, f= 1.31 feet
Calculated Velocity, V= g.00 fps
Flow Top Width, T= 7.74 feet
Flow Area, A= 6.36 sq ft
Wetted Perimeter, P= 8.30 feet
Hydraulic Radius, R= 0.77 feet
Shear stress on channel bottom, © = 1.26 Ibs/sf
Critical Slope, S¢= 0.0055 fi/ft
Flow stable? (no if .75, < s < 1.3S,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 3.5 35 3.5 fos

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Clienl/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLOY902
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
} Using Manning's equation, this spreadsheet will calculate the amount of flow through
! a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the
“‘ flow depth wilt be calculated. Other flow characteristics are also computed, including
! the critical slope and required freeboard based on E&S manual guidelines. The last
7' line calculates the maximum aliowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
s . . 1.486 A \2/3
Manning's Equation: = A0 L (— ) ~/s
n P
. i Bare - Veiocity Grass - Velocity Grass - Capacity
Given Input Data: E&S Swale 35 Check Check Check
Discharge, Q= 108.60 cfs
Left Side Slope = 2.0 HAV
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 3.0 feet
Bed slope, s= 0.0100 fUft
Available depth of channel: 2.50 feet
{(oPTIONAL)  Input Manning's 'n": 0.0210
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Fiow depth, d= 1.99 feet
Calculated Resuits: Desian Acceptable? V loo high
Freeboard, f= 0.51 feet
Calculated Velocity, V= 7.84 fps
Flow Top Width, T= 10.94 feet
Flow Area, A= 13.85 sq ft
Wetted Perimeter, P= 11.88 feet
Hydraulic Radius, R= 1.147 feet
Shear stress on channel bottom, © = 1.24 Ibs/sf
Critical Slope, S.= 0.0066 f/ft
Flow stable? (noif .7S. < s < 1.38,)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 35 35 3.5 fps

Conclusions

A temporary erosion controt blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow {w/ Manning's Eq)

Client/Subject: PPL Belis Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLO202
Date: 14 Oct 10 Checked by:
M. Fenick
Obijective: :
Using Manning's equation, this spreadsheet will calculate the amount of flow through
a trapezoidat or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the criticat slope and required freeboard based on E&S manual guidelines. The fast
line caiculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Contro! Manual for reference.
_— I 4 A (23
Manning's Equation: _ 1486 (»— ) /s
n P
Given Input Data: E&S Swale 36 Barec-h\;ill(ocitv Graszl;:ce};locitv Grassc-hgjfacitv
Discharge, Q= 486.30 cfs
Left Side Slope = 2.0 H:V
Right Side Sicpe = 2.0 H. 1V
Base width of Channel, b= 50 feet
Bed slope, s= 0.0500 ft/ft
Available depth of channel: 1.50 feet
(oPTIONAL) Input Manning's 'n": 0.0210
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 0.69 feet
Calculated Results:
Freeboard, f= 0.81 feet
Calculated Velocity, V= 10.55 fps
Flow Top Width, T= 7.75 feet
Flow Area, A= 4,39 sq ft
Wetted Perimeter, P= 8.08 feet
Hydraulic Radius, R= 0.54 feet:
Shear stress on channel bottom, © = 2.15 Ibs/sf
Critical Slope, S.= 0.0082 ft/ft
Flow stable? (no if .78, < s < 1.38.)= yes
Regquired Freeboard= 0.5 feet .
Allowabie Velocity for Lining Material= 3.5 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.
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Trapezoidal Channel Analysis - Open Channel Flow (w/ Manning's EqQ)

Client/Subject: PPL Bells Bend

Description: Print Date: 5 Nov 10 10:46 AM
Prepared by: ATS Project #: PPLOS02
Date: 14 Oct 10 Checked by:
M. Fenick
Objective:
Using Manning's equation, this spreadsheet will caiculate the amount of flow through
a trapezoidat or triangular (b=0) channel. By inputting the channel characteristics, the
flow depth will be calculated. Other flow characteristics are also computed, including
the critical slope and required freeboard based on E&S manual guidelines. The last
line caiculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
s . 1.4 A (23
Manning's Equation: - 1486 (—- ) /s
n P
Given Input Data: EaSwieqy  BaesVelooly  Grss-Velooly Grass:Cpaciy
Discharge, Q= 31.00 cfs
Left Side Slope = 2.0 H.1V
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 4.0 feet
Bed slope, s= 0.0180 ft/ft
Available depth of channel: 2.00 feet
(opTIoNAL)  Input Manning's 'n': 0.0400 »
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Flow Depth:
Flow depth, d= 1.14 feet
Calculated Results: Design Acceptable? Vv tc;o high ‘
Freeboard, f= 0.88 feet
Calculated Velocity, V= . 4.35 fps
Flow Top Width, T= 8.55 feet
Flow Area, A= 7.13 sq ft
Wetted Perimeter, P= 9.08 feet
Hydraulic Radius, R= 0.79 feet
Shear stress on channel bottom, T = 1.35° tbs/sf
Critical Slope, S¢= 0.0268 fuft
Flow stable? (no if 7S, <s <1.38.)= no
. Required Freeboard= 0.5 : feet
‘Allowable Velocity for Lining Material= 35 3.5 3.5 fps

Conclusions

A temporary erosion control blanket (ECB) is needed. .
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Trapezoidai Channel Analysis - Open Channel Flow (w/ Manning's Eq)

Client/Subject: PPL Bells Bend
Description:
Prepared by: ATS
Date: 14 Oct 10

Print Date:
Project #:

Checked by:
M. Fenick

Objective:
Using Manning's equation, this spreadsheet will calculate the amount of flow through

5 Nov 10 10:46 AM

a trapezoidai or triangular (b=0) channel. By inputting the channel characteristics, the

flow depth will be calculated. Other flow characteristics are also computed, including

the critical slope and required freeboard based on E&S manual guidelines. The last

line calculates the maximum allowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Py . 1.486 A (23
Manning's Equation: = 290 L (_ ) . \/S
n P
. . Bare - Velocity — Grass - Velocity Grass - Capacity
Given Input Data: E&S Swale 38 Check Check Chack
Discharge, Q= 16.10
Left Side Slope = 2.0
Right Side Siope = 2.0
Base width of Channel, b= 1.0
Bed slope, s= 0.0100
Available depth of channel: 2.00
(OPTICNAL) Input Manning's 'n"; 0:0360
Lining Type: ECB Grass Grass
Retardance Factor for Grass Cover: B B
Calculate Fiow Depth:
Flow depth, d= 1.34
Calculated Resulis: Desian Acceptable? Yes
Freeboard, f= 0.66
Calculated Velocity, V= 3.28
Flow Top Width, T= 6.34
Flow Area, A= 4,90
Wetted Perimeter, P= 6.97
Hydraulic Radius, R= 0.70
Shear stress on channel bottom, v = 0.83
Critical Slope, S.= 0.0233
Flow stable? (no if .7S, < s < 1.38,)= yes
Required Freeboard= 05
" Allowable Velocity for Lining Material= 3.5 35 3.5

Conclusions
A temporary erosion control blanket (ECB) is needed.
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Rational Equation Stormwater Calculations

APennoni’
Client: PPLS0902
Project: PPL.S0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLO90Z
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = K C i A (where k = 1 for engiish units)
Description: E&S SWALE 1 Structure: -
Route: -
Station: -
STEP 1. Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{AB.C,) Use Slope C {acres) ) (acres)
e TPEIVIOUS O
Bare Soil 0.75 2.160 1620

0.25

Total A* C: 1.62 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Calculation
Type of Flow { Ground Cover n Slope () (fi/s) (min) Method
E N h Shallow Cor;;:entrated v
[ -
Channel or Pipe Flow ,,,,,,,,,, Enter Value Manning's Eq or other
Channel or Pipe Flow ... ............ Enter Value Manaing's Eq or other
Channel or Pipe Flow _.............. Enter Vaiue Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Tec= 50
. Rainfail Intensity for Use T, = 5.0 minutes

Storm Recurence frequency (years). 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Caiculated Flow, Q (¢fs)= 8.2
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Rationa! Equation Stormwater Calculations T
APennoni’
Client: PPLS0902 : T o
Project: PPLS0902 . Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A  (where k= 1for english units)
Description: E&S SWALE 2 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C {acres) {acres)
Impervious 0.95
) Bare Soil o Q_.75 2.910 2.183
"""" Cutivated 0.25

Total A*C: 2.1825 acres

STEP 2: Calcuiate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Cancentratn + Calculation
Type of Flow / Groung Cover n Slope (ft) {fi/s) {min) Methed
) v
fw Shallow Concentrated v
= |
R Channel or Pipe Flov;-..t _______________ Enter Value Manning's Eq or othe-;.w
Channe! or Pipe Flow .. ... ... ... Enter Value Manning's Eq or other
Channel or Pipe Flow-....,........ . Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O o Te= 50
Rainfall Intensity for Use T = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 11.0
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Rational Equation Stormwater Calculations ,,.—---“'“‘“"";D
APennoni
Client: PPLS0802 e
Project: PPLS0902 ’ Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: ) Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C | A (where k = 1 for engish units)
Description: E&S SWALE 3 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoft
Soil Group Land Land Coefficient, Area, A A*C
{A,B,C,D) Use Slope C ., {acres) {acres)
Impervious o 095
Bare Sol . 075 s 2918
Cultuated Toz2s e T

Total A~ C. 2.9175 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Lengih Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Sicpe (fl) (ft/s) {min) Method
v
v A"S-f;allow Concentrated
[ v
o Channel or Plpel;low _______________ £nter Value ' Manning's Eq or other
Channel or Pipe Flow ....,.......... Enter Value Manning's Eq or other
Channel or Plpe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T¢: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O no Tc= 5.0
Rainfall intensity for ' UseT= 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

’ 25 year
Calculated Flow, Q (cfs)= 14.7
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Rational Equation Stormwater Calculations -
APennoni’
Client: PPLS0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0802
Dalg: 14 Oct 10 M. Fenick

Governing Equation: Q = K C i A (where k=1 (or english units)

Description: E&S SWALE 4 Structure: -
Route: -

Station: -

STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:

Hydrologic ‘ Runoff

Soit Group Land Land Coefﬁcient.. Area, A A*C

(A.B.C.D) Use Slope C (acres) (acres)
Impervious 0.95
Bare Soil 0.75 e 5.450 4.088
Cuftivaled 0.25

Total A*C:. 4.0875 acres

STEP 2: Calculate Time of Concentration:

Fiow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (f) (ft/s) {min) Method
2 |
v {Shallow Concentrated = [
Channel or Pipe Flow ’ Enter Value Manning's Eq or other
Channel or Pipe Flow ..., ... ...... Enter Value . Manning's £q or other
Channel or Pipe Flow ... ............ Enter Vaiue Manning's £q or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for T¢? @ ves O No Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs)=  20.6
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Rational Equation Stormwater Calculations

Client: PPLS0902

APennoni’

Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0802
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = K C 1 A (where k= 1 for english units)
Description:  E&S SWALE 5 Structure: -
Route: -
Station: -
STEP 1: Calcutate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C {acres) (acres)
L impervious 095 ~
Bare Soi 0.75 2.483
Cullivated 025

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channe! or Pipe Flow

Channel or Pipe Fiow

Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency {years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 2.4825 acres

Average Time of Velocity
Manning's Average Velocity  Concentratn Calcutation
n Slope (fl/s) (min) Method
| v
Shallow Concentrated v ]
v
Enter Value Manning’s EqVO( other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
Override calculation for Tc? @ ves O o Tec= 5.0

25 year

Q=kCiA

5.0 minutes

Calculated Flow, Q (cfs) =

25 year
12.5
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Raticnal Equation Stormwater Calculations e _)
Pennont
Client: PPLS0902 T
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation. Q= K C i A (where x = 1 for englisn units)
Description: E&S SWALE 6 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A " A*'C
(A,B,C.D} Use Siope C (acres) {acres)
Impervious 0,95
Bare Sl 0.75 4420 3.315
Cultivated 0.25

Totat A* C: 3.315 acres

STER 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity ~ Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) (f/s) {min) Method
v
v Shallow Concentrated v
v ‘ )
Channel or Pipe Flow _.............. Enter Value Manning’s Eq or other
Channel or Pipe Flow ... ,........... Enter Value Manning's Eq or other
Channel or Pipe Flow _.............. ) Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I Override caiculation for Tc? @ ves O no Tec = 5.0

Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years). 25 year

3

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs)= 16.7
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Rational Equation Stormwater Calcuiations T

N
APennoni’
Client: PPLS0902 RS,
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equatien: Q= kCiA (where k = 1 for english units)
Description: 'E&S SWALE 7 Structure: -
Route:  ~
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Sail Group Land Land Coefficient, Area, A A*C
{A.B.C,D) Use Slope C (acres) (acres)
Impervious 0.95
BaeSol o 0340 - 0285
. Cufvaed 025

Total A*C: 0.255 acres

STEP 2: Calculate Time of Concentration:

Fiow Average Time of Velocily
Manning’s  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
v
i'%h llow Concentrated v
B ~

 Channet or Pipe Flow .............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or\olher
Channel or Pipe Flow _.............. Enter Value . Manning's £q or other
Calcuiated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I Override calculation for T¢? @ ves O no Te = 5.0
Rainfall intensity for Use T, = 5.0 minutes

Storm Recurrence frequency {years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year”
Calculated Flow, Q (cfs)= 1.3
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Rational Eguation Stormwater Calcuiations

Client: PPLS0902

o N
Pennoni’

Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS ' Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q=kCiA (where k = 1 for english units)
Description: E&S SWALE 8 ' ' Structure; -
Route: -
Station; -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Ceefficient, Area, A A*C
(AB.C.D) Use Slope C (acres) (acres)
Impervious 0.95
o Bare Soi 0.75 0.510 0.383
Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow _._......... ...

Channel or Pipe Flow

Channel or Pipe Flow

STEP 3: Calculate Rainfall intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

Total A* C: 0.3825 acres

Flow Average Time of Velocity
Manning's Average Length Velocity Concentratn Calculation
n Slope (ft) (ft/s) {min) Method
Shallow Concentrated
i
Enter Value Manning's E£q or other
Enter Value Manning's Eq or other
Enter Vaiue Manning's £q or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Tc? @ yes O nNo Te= 5.0
Use T, = 5.0 mihutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

25 year
1.9

Calcuiated Flow, Q (cfs) =

3\PPLS0902-Bell Bend Land Dévelopment\ANALY’TICAL\CALCULATIONS\SWALE CALCS\E&S\[PPLSOSO2~RaiionaI Method-Conveyance E&S S'walesAxls]E&S Swale 8




Rational Equation Stormwater Calculations

----- N\

APennoni’
Client: PPLS0802
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation:. Q= K C 1A  (where k= 1 for english units)
Description: E&S SWALE ¢ Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic ' Runoff ,
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
Impetvious 0.95
T Baesa 0.75 0.730 o548
Cul{ivated 0.25 ..... B

Total A* C: 0.5475 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Fiow / Ground Cover n Slope (f) (ft/s) (min) Method
- . - ..
hd Shaitow Concentrated v
v !
Channe! or Pipe Flow ...... R Enter VValue Manning's Eq or other
Charnel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ___............ ’ Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, i: Override calculation for Tc? @ ves O no Tc= 5.0

Rainfall intensity for Use T, = 50 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
28 year
Calculated Flow, Q (cfs) = 2.8

S\PPLS0902-8ell Bend Land Ijeve!cpment\ANALYTICAL\CALCULATIONS\SWALE CALCS\ESSYPPLS0902-Rational Method-Conveyance E&S Swales.xIs]E&S Swale 9



Rational Equation Stormwater Calculations T
Pennoni’
Client: PPLS0902 S e
Project: PPLS0902 Print Date: S Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equaticn: Q=kCiA (where k = 1 for english units)
Description: E&S SWALE 10 Structure: -
Route: -
Station: -
STEP.1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydretogic Runoff .
Soil Group Land tand Coefficient, Area, A A*C
(A8.C.D) Use Slope c {acres) {acres)
Impervious' 0.95
Bare Soil 075 1.150
Cullivated ' 0.25

Total A*C: 0.8625 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning’'s  Average Length Velocity ~ Concentratn Calcujation
Type of Flow / Ground Cover n Slope {ft) (ft/s) (min) Method
T |
v ;Shallow Concentrated v
A L
B Channel or Pipe Flow .............. Enter Value Manning's £q or other
Channel or Pipe Flow ............... . Enter Value Manning's Eq or other
Channel or Pipe Flow ,.............. Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Tec= 50
Rainfalt Intensity for Use T, = 50 minutes

Storm Recurrence frequency {years):  25.year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

. 235 year
Calculated Flow, Q (cfs)= 4.3

PP1S0902-8elt Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCSIE&SPPLS0802-Rational Method-Conveyance E&S Swales. xisjE&S Swale 10




Rational Equation Stormwater Calculations

e
APennoni’
Client: PPL$0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k = 1for english units)
Description: E&S SWALE 11 Structure: -
Route: -
Station: -
STEP 1: Calculate' Drainage Area, A and Runoff Coefficient, C;
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C (acres) (acres)
Impervious 0.95
Bare Soil 0.75 1.073
Cultivated 0.25

Total A* C. 1.0725 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
: Manning's Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (1) (fs) (min) Method
v
v Shallo;E;ncentrated
b Ad
B Channel or Pipe Flow ,.............. Enter Value Manning’s Eq or other |
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow .. ........... Enter Value Manning's Eq or other
' Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I: Override calculation for Tc? @ ves O no Tc= 50
Rainfall Intensity for ' Use T, = 5.0 minutes

Storm Recurrence frequency (years) 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs)= 5.4

PPLS0302-Bell Bead Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0302-Rational Method-Conveyance E&S Swales,_xls]E&Sl Swale 11




Rational Equation Stormwater Calculations ,,-v-"“"‘"""'_‘)
APennoni
Client: PPLS0902 N,

Project: PPLS0902 N Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 - ' M. Fenick :

. Governing Equation: Q =kCiA {where k = 1 for english units)
Description: E&S SWALE 12 : Structure; -
Route: -
Station: -

STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:

Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B.C,D) Use Slope [ (acres) (acres)
Impervious 0.95
Bare Soi 0.75 0.690 o518
Cultivated 0.25

Totat A*C: 0.5175 acres

\

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Catculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Methed
v v
v i Shallow Concentrated v
Channel or Pipe Fiow ..,............ Enter Value Manning's Eq or other
Channel or Pipe Flow .............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calcuiated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 50
Rainfalt Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 2.6

- PPLS0902-Bell Bend Land DevelopmentANALY TICALICALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Method-Conveyance E&S Swales.xIs)E&S Swale 12




Rational Equation Stormwater Calculations

Pt :)
APennoni
Client: PPLS0902 T e
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: @ = K C i A (where k = 1 for english units)
Description:  E&S SWALE 13 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group L.and Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C (acres) (acres)
Impervious e 098
Bare Sol 0.75 0880 ‘ 0.645
o i

Total A*C: 0.645 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
v o
A4 4Shaflow Concentrated v
Channel or Pipe FIOWV:- .............. Enter Value Manning's £q or other
Channel or Pipe Flow ... ... Enter Value Manning’s Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calcuiation for Tc? @ Yes C o Tc= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (¢fs)= 3.3

PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONSISWALE CALCS\E&SPPLS0902-Rational Method-Conveyance £&S Swales, xis]E&S Swale 13




Rational Equation Stormwater Caiculations

U

e D
APennoni’
Glient: PPLS0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1 A (wherek = 1 for english units)
Description: E&S SWALE 14 ’ Structure: -
Route: - .
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C (acres) {acres)
Impervious 0.95
Bare Soil 0.75 0.660 0.495
Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

Channet or Pipe Flow ...............
Channel or Pipe Flow ...............

Channel or Pipe Flow __.............

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency {years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A*C. 0.495 acres

‘ Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
n Slope (ft) (ft/s) {min) Method
. w
Shailow Concentrated v
-
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 6.0 minutes
Override calculation for T¢? @ ves O no Tec= 50
Use T, = 5.0 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

2.5

PPLS0902-Bell Bend Land DevelopmentANALYTICALICALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Method-Conveyance E&S Swales xISJE&S Swale 14




Rational Equation Stormwater Calculations

Client: PPL.S0902

(ﬁé;rnopiD

Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = K CiA (wherek=1rforenglish units)
Description: E&S SWALE 16 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C (acres) {acres)
impenvious 095
" Bare Soi 0.75 0.900 0.675
Cultivates 025

STEP 2: Calculate Time of Concentration:

Total A*C: 0.675 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow f Ground Cover n Slope (ft) (ft/s) (min) Method
v
v Shallow Concentrated
v
Channel or Pipe Flow ... ... ......... Enter Value Manning's £q or other
Channelor Pipe Flow __............. Enter Value Manning's Eq of other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: QOverride calculation for Tc? @ ves O no Te= : 50
Rainfall intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years):

25 year

STEP 4: Calcufate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q {cfs) =

25 year
3.4

PPLS0902-Belt Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Method-Conveyance E&S Swales. xIs]E&S Swale 16




Rational Equation Stormwater Calculations T

Fa - ,>
[Pennoni
Client: PPLS0902 e
Project: PPL.S0902 ' Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: . PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1A (where k= 1 for english units)
Description: E&S SWALE 17 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff e
Seil Group Land Land Coefficient, Area, A A*C
(AB.CD) Use Slope c (acres) {acres)
Impervious 0.95
Bare Soil 0.75 . 1s80 1.260
Cultivated - 0.25

Total A*C: 1.26 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (f/s) {min) Method
......... - {
v . Shailow Concentrated v
H v .
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow . .. ........ Enter Value Manning's Eq or other
Channet or Pipe Fiow ..., : Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 6.0 minutes
STEP 3: Caiculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Tc= 5.0
Rainfall Intensity for. Use T¢ = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs)= 6.4

PPLS0902-Bell Bend Land DevelopmentfANALYTICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Method-Conveyance E&S Swales xIs)E&S Swale 17
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APennoni’

Rational Equation Stormwater Calculations

Client: PPLS0902

Project: PPLS0302 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick

~ Governing Equation: Q= KCiA (wherek=1forenglish units)
Description: E&S SWALE 19 Structure: -
Route: -
Station: -

STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:

Hydroiogic Runoff
Soil Group Land Land Coefficient, ) Area, A A*C
(A,8,C,0) Use Slope C (acres) . (acres)
__Impervious 0.95
Bare Soil s 2,910 - 2183

Cuttivated 0.25

Total A* C: 2.1525 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentrain Calculation
Type of Flow / Ground Cover ] Slope (f1) (ft/s) {min) Method
e i - : -
iw Shallow Concentrated v
v f
Channel or Pipe Flow ... ............ Enter Value Manning’s Eq of other
Channel or Pipe Flow .. ............ Enter Value Manning's Eq or other
Channel or Pipe Flow .._............ Enter Value Manning's Eq or other
Caliculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year

Calculated Flow, Q (cfs) = 11.0

PPLS0902-8ell Bend Land Development ANALY TICAL\CALCULATIONS\SWALE CALCS\E&S{PPLS0902-Rational Method-Conveyance E&S Swales xisJE&S Swale 19




Rational Equation Stormwater Calculations : -

e N
[Pennoni’
Client: PPLS0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by Project #: . PPL50902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= kCiA (where k = 1 for english units)
Description: E£&S SWALE 20 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A,B,C.D) Use Slope C (acres) {acres)
Impervious 0.95
Bare Soil 0.75 _ 18.030 13523
Cuttivaled 0.25

Total A*C: 13.5225 acres

STEP 2: Calculate Time of Concentration:

. Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) (ft/s) {min) Method

Shaillow Concentrated

Channel or Pipe Flow ..,

Enter Value Manning's Eq or other
Channe! or Pipe Flow Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, i: QOverride calculation for Tc? @ ves O no Te= 5.0

Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (yearé): 25 year

STEP 4. Caiculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Caiculated Flow, Q (cfs)= 68.2

PPLS0902-Bell Bend Land DevelopmenMANALYTICALICALCULATIONS\SWALE CALCSE&SYPPLS0902-Raticnal Method-Conveyance E£&S Swales.xis|E&S Swale 20



Rational Equation Stormwater Calculations N
Pennoni’
Client: PPLS0902 e e
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS - Checked by: Project #: PPLS0902
Date: 14 Oct 10 - M. Fenick
Governing Equation: Q= K C i A (where k = 1 for english units)
Description: E&S SWALE 21 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group tand Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope C (acres) (acres)
Impervious 095
Bare Sol 075 0.860 0.645
Culivated 025

Total A* C: 0.645 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity Concentratn Calculation
Type of Flow / Ground Cover n Slope (ft) {ft/s) {min) Method
E hd )
E v ) : » Shallow Concentrated v
A v
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning’s Eq or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, | Override calculation for Tc? @ ves O o Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Péak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 3.3

PPLS0302-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\E&SPPLS0902-Rational Method-Conveyance E&S Swales.xIs}E&S Swale 21



Rational Equation Stormwater Calculations

Client: PPLS0902

T N
[Pennoni’

Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0802
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C 1A  (wherek= 1for english units)
i Description: E&S SWALE 22 Structure: -
! / Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*G
(AB.C.D) Use Stope % (acres) ” (acres)
impervious 0.95
Bare Soll 0.75 1.270 0.953
Cultvated 0.25

STEP 2: Calculate Time of Concentration:

Type of Fiow / Ground Cever

Channel or Pipe Flow ...............
Channel or Pipe Flow ...............
Channel or Pipe Flow _..............

STEP 3: Calculate Rainfall Intensity, I

Rainfall intensity for

Storm Recurrence frequency (year§):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A*C: 0.9525 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calcudation
n Slope {ft) (ft/s) (min) Method
: v
Shallow Concentrated v
; v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T: 5.0 minutes
Override calculation for T¢? @ ves O no Tec= 5.0
Use T, = 5.0 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
4.8

PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Method-Conveyance E&S Swales.xIs)E&S Swale 22




Rational Equation Stormwater Calculations T
APennoni’/
Client: PPL.50902 S
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q = K C i1 A (wherek = 1 for english units)
Description: E&S SWALE 23 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff .
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use Slope C (acres) (acres)
Impervious Q.95 N
Bare éoil 070 0.653
- et 55 5 e et e 1 A e b

STEP 2: Calculate Time of Concentration:

Type of Flow { Ground Cover

Channel or Pipe Flow _..............

Channel or Pipe Flow ...............
Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I

Rainfall Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 0.6525 acres

Flow Average Time of Velocity
Manning's Average Length Velocity Concentratn Calculation
n Slope (1) {f/s) {min} Method
| T
l v}
Shallow Concentrated v }
1
Enter Value Manning's £q or other
Enter Value Manning's Eq or other
Enter Value

Manning's Eq or other

Calculated Total Time of Concentration, T,:

Override calculation for T¢? @ ves O no
Use T, = 5.0

25 year

Q=kCiA

5.0 minutes

Tc= 5.0

minutes

Calculated Flow, Q (cfs) =

25 vear
3.3

PPLS0902-Bell Bend Land Development ANALYTICALICALCULATIONS\SWALE CALCS\E&S\PPLS0902-Rational Method-Conveyance E&S Swales.xIs]E&S Swale 23



Rational Eguation Stormwater Calculations

Client: PPLS0902

e
APennoni’

Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q=kCiA (where k = 1 for english units)
Description: E&S SWALE 24 Structure: -
Route: -~
Station: -
l .
¢ STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
I, . .
%. Hydrotogic Runoff
i Soil Group Land Land Coefficient, Area, A A*C
: (ABC.D) Use Slope C {acres) (acres)
Impervious 0.95
B Bare Soi 075 0.500 0.375
Cuitivated 0.25

STEP 2: Calculate Time of Concentration:

Type of Flow / Ground Cover

44

4

L)

Channel or Pipe Flow ...............

Channel or Pipe Flow

Channel or Pipe Flow ..............
STEP 3; Calculate Rainfall Intensity, L

Rainfall Intensity for

Storm Recurrence frequency, (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 0.375 acres

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Caiculation
n Slope (ft) (ft/s) (min) Method
-
!
Shaltow Concentrated
Enter Value Manning’s Eq or other
Enter Value Manrning's Eq or other
Enter Vaiue Manning's Eq or other
Calculated Totaf Time of Concentration, T: 5.0 minutes
Override calculation for T¢? @ ves O No Te= 5.0
Use T, = 5.0 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

1.9

PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\E&S\PPLS0902-Rational Method-Conveyance £&S Swales.xisjE&S Swale 24




Rational Equation Stormwater Calculations

Client: PPLS0902
Project: PPLS0902

Prepared by: ATS Checked by:
Date: 14 Oct 10 ) M. Fenick

;Pé}mopi)

Print Date: 5 Nov 10 10:54 AM
Project #: PPLS0902

Governing Equation: Q= KCiA (wherek=11lorenglish units)

Description: E&S SWALE 26 Structure: -

Route: -

Station: -

STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C.D) Use - Slope Cc (acres) (acres)
Impervious 095 ~

“Ba,ewsou 0 75

Culivaled 025

STEP 2: Calculate Time of Concentration:

Total A* C: 0.9225 acres

Flow Average Time of Velocity
Manning's Average Length Velocity Concentratn Calcuiation
Type of Flow / Ground Cover n Siope {ft} (ft/s) {min} Methad
i Shallow Coﬁcentrated v
| v
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Channet or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Value Manning’s Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O No Tc= 5.0
Rainfalt Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years). 25 year

STEP 4 : Calculate Peak Rate of Runoff, Q: - Q=kCiA

25 yea}
Calculated Flow, Q (cfs)= 4.6

PPL50902-Bell Bend Land Development\ANAL Y TICALCALCULATIONS\SWALE CALCS\EASYPPLS0902-Rational Method-Conveyance E&S Swales. xISJESS Swale 26




Rational Equation Stormwater Calculations TN
APennoni’/
Client: PPLS0902 e e
Project: PPLS0902 ‘ Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
I
Governing Equation: Q= K C i A (where k = 1 for english units)
Description: E&S SWALE 27 Structure: -
Route: -
Station: -
; STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
' Hydrologic Runoff
Soil Group Land tand Coefficient, Area, A A*C
(A.B,C,D) Use Siope C {acres) (acres)
impervious 0.95 ~
Bare Soil 0.75 3.350 2.513
Cultivated ] 0.25

Total A* C: 2.5125 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calcuiation
Type of Flow / Ground Cover n Slape {t) (fs) (min) Method
| ! ’ i i
H g ‘, v
- { Shallow Concentrated v
v ’ i iw
Channelor Pipe Flow ............... . Enter Value Manning's Eq or other
Channel or Pipe Flow ............. Enter. Value Manning's Eq or other
Channel or Pipe Flow ..., ... ... .. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall intensity for Use T = 5.0 minutes

Storm Recurrénce frequency {years) 25 yéar

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (¢cfs) =  12.7

PPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Method-Conveyance E&S Swaies.xIs}EAS Swaie 27




Rational Equation Stormwater Calculations

[Pennoni’
Client: PP1.S0902 T e
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation; Q=kCiA (where k = 1 for english units)
Description: E&S SWALE 28 Structure: -
’ Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(A.B,C,D) Use Slope C (acres) (acres)
Impervious 0.95
Bare Sot 0.75
vm(“)‘u"jvated 0.25 : 0710

STEP 2: Calculate Tirhe of Concentration:

Type of Flow / Ground Cover

Channe! cr Pipe Flow

Channel or Pipe Flow ...............

Channel or Pipe Flow ,..............

STEP 3: Calculate Rainfall Intensity, I:

Rainfall Intensity for

Storm Recurrence frequency (years):

Total A*C: 0.1775 acres

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calcutation
n Slope {ft) (f/s) {min) Method
Shaliow Concentrated v
v
Enter Vaiue Manning's £q or other
Enter Value Manning's Eq or other
Enter Vaiue Manning's £q or other
Calculated Total Time of Concentration, T.: 5.0 minutes
Override calculation for Tc? @ vyes O o Tc= 5.0
UseT,= 50  minutes

25 year

STEP 4: Calculate Peak Rate of Runoff, Q:

Q=kCiA

Calculated Flow, Q (cfs) =

25 year
0.9

PPLS0902-Bell Bend Land DevelopmentANALYTICALNCALCULATIONS\SWALE CALCS\E&S\PPLS0902-Rationai Method-Conveyance E&S Swales xis]E&S Swale 28




Rational Equation Stormwater Calculations

Client: PPLS0902

RSN
noni’

Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #; PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q=kCiA (where k = 1 for english units)
Description. E&S SWALE 29 Structure: -
) : Route: -
Station: - -
STEP 1: Calcuiate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{A.B,C.D) Use Siope [ (acres) (acres)
impervious 0.95 ~
Bare Soil 0.7% 1.870 1.403
Cultivated 0.25

STEP 2: Calculate Time of Concentration:

Total A*C: 1.4025 acres

Flow Average Time of Velocity
Manning's  Average tength Velocity  Concentratn Calcutation
Type of Flow / Groung Cover n Slope (ff) (Us) {min) Method
v ; Shallow Concentrated v
- ? ..
T Channel or Pipe Flow . Enter Value Mannings Eq orother
Channei or Pipe Fiow _.............. Enter Value Manning's €q or other
Channel or Pipe Flow ............... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T : 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Te? @ ves O no Tec= 5.0
Use T, = 5.0 minutes

Storm Recurrence frequency (years):

Rainfall Intensity for

STEP 4: Calculate Peak Rate of Runoff, Q:

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

-
71

PPLS0902-Bell Bend Land Development ANALYTICALICALCULATIONS\SWALE CALCS\E&S{PPLS0902-Rational Method-Conveyance E&S Swales . xISJE&S Swale 29



Rational Equation Stormwater Calculations

[Pennoni/
Client; PPLS0902 S e
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by. ATS Checked by: Project #: PRLS0902
Date: 14 Oct 10 M. Fenick ’
Governing Equation: Q= kCiA {where k = 1 for english units)
Description: E&S SWALE 30 Structure: -
Route: -
“Station; -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
(AB,C.D) Use Slope C (acres) (acres)
) Impervious 0 %
Bare Soil 0.75
T Cculvated 025 170 0.493

Total A* C: 0.4925 acres

STEP 2: Calcuiate Time of Concentration:

Flow Average Time of Velocity
Manning's Average Length Velocity  Concentratn Calcutation
Type of Flow / Ground Cover n Slope {ft) (ft/s) (min) Method
s
v Shallow Concentrated v
v | L
B Channel or Pipe Flow ............... Enter Value Manning's Eq or oth‘;rm )
Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow _.,............ Enter Value Manning's Eg or other
Calculated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? @ ves O no Te= 5.0
Rainfall Intensity for UseT, = 50  minutes

Storm Recurrence frequency {years}): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Caiculated Flow, Q (¢fs)= 2.5

PPLS0802-Bell Bend Land DevelopmentANALY TICALICALCULATIONS\SWALE CALCS\E&S{PPLS0802-Rational Method-Conveyance E&S Swales.xIs]E&S Swale 30




Rational Equation Stormwater Calculations et TN
APennoni’
Client: PPLS0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by. ATS Checked by:  Project # PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k = 1 for english units)
Description; E&S SWALE 32 Structure: -
Route: -
Station: -~
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soft Group Lang Land Coefficient, Area, A A*C
{A.B.C.D) Use Slope C {acres) (acres)
Impervious 0.85 -
Bare Sol 075 . 7800 o 5.850
Cultivated 0.25 )

Total A*C: 5.85 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Cover n Slope {ft) (fs) - (min) Method
i [w
E - { Shallow Concentrated
4 -
Channel or Pipe Flow ... Enter Value Manning’s Eq or other
Channel or Pipe Flow ... Enler Value Manning's Eq or other
Channel or Pipe Flow ,.............. Enter Value Manning's £q of other
Calcuiated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, (: Override calculation for T¢? @ ves O no Te= 5.0
Rainfall Intensity for UseT.= 5.0 minutes

Storm Recurrence frequency {years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs)= 29.5

PPLS0902-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\E&S{PPLS0902-Raticnal Method-Conveyance E&S Swales.xISJE&S Swale 32




Rational Equation Stormwater Calculations

o N
APennoni’
Client: PPL$0902 e e
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation:. Q = K C i A (where k = 1 tor english units)
Description: E&S SWALE 31 Struciure: -
Route: -
Station: -
STEP 1. Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soit Group Land Land Coefficient, Area, A A*C
(A.B.C.D) Use Slope Cc (acres) (acres)
... Impenious 0.95
BaeSol 075 14.730 11.048
Cultivated 025

STEP 2: Calculate Time of Concentration:

Type of Fiow / Ground Cover

Channel or Pipe Flow -..............
Channel or Pipe Fiow

Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, I:

Rainfail Intensity for

Storm Recurrence frequency (years):

STEP 4: Calculate Peak Rate of Runoff, Q:

Total A* C: 11.0475 acres

Flow Average Time of Velocity
Manning's . Average Length Velocity  Concentratn Calculation
n Slope (ft) (f/s) {min) Method
4
Shallow Concentrated v
v
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
Override calculation for Tc? @ ves O no Te= 50
UseT.,= 50 minutes

25 year

Q=kCiA

Calculated Flow, Q (cfs) =

25 year

55.7

PPLS0502-Bell Bend Land DevelopmentANALY TICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0902-Rational Methed-Conveyance E&S Swales.xIs)E&S Swale 33




Rational Equation Stormwater Calculations " N
APennonr’
Client: PPLS0802 e et
Project; PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= KCiA (wherek=1forenglish units)
Description;. E&S SWALE 34 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
. Soil Group Land Land Coefficient, Area, A A*C
(AB,C.D} Use Slope C (acres) (acres)
impervious 0.95
\
Bare Soil 0.75 . 15.160 11.370
Cultivated 0.25

Total A* C:. 11.37 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Caiculation
Type of Flow / Ground Cover n Slope (ft) (f/s) (imin} Method
v Shallow Concentrated v
v
Ci;annef or Pipt;abw ,,,,,,, ,,,, Enter Value Manning's Eq or other
Channel or Pipe Flew ... ,..,........ Enter Valve Manning's Eq or other
Channel or Pipe Flow _,............. Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override caiculation for Tc? @ ves O no- Te= 5.0
Rainfall Intensity for Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

P

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
- Calculated Flow, Q (cfs) = 57.3

PPLS0902-Bell Bend Land Development ANALYTICALA\CALCULATIONS\SWALE CALCS\E&S{PPLS0802-Rational Method-Conveyance E&S Swales xISJE&S Swale 34
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Rationai Equation Stormwater Caiculations

Client; PPLS0902

Pennoni’

Project: PPLS0302 Print Date: 5Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where x = 1 for english units)
{ Description; E&S SWALE 35 Structure: -
Roufe: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Sail Group Land Land Coefficient, Area, A A*C
(AB,C,D) Use Slope C (acres) (acres)
Impervious 0.95
) Bare Soil 0.75 28.730 B i 21548
Cultivated 0.25

STEP 2: Calcuiate Time of Concentration:

Type of Flow / Ground Cover

Channel or Pipe Flow
Channel or Pipe Flow

Channel or Pipe Flow

STEP 3: Calculate Rainfall Intensity, {:

Rainfall Intensity for

Storm Recurrence frequency (years):

l STEP 4 Calculate Peak Rate of Runoff, Q:

Total A* C: 21.5475 acres
Flow Average Time of Velocity
Manning’s Average tength Velocity  Concentratn Calcutation
n Slope {ft) {ft/s) {min) Method
Shallow Concentrated

Enter Vaiue Manning's Eq or other
Enter Value Manning's Eq or other
Enter Value Manning's £q of other

Calculated Total Time of Concentration, T.:

Override calculation for T¢? @ ves O no

Use T, = 5.0 m

25 year

Q=kCiA

5.0 minutes

Te 5.0

inutes

Calculated Flow, Q (cfs) =

25 year
108.6

PPLS0902-Bell Bend Land Development\ANALY TICAL\CALCULATIONSISWALE CALCS\E&S{PPLS0902-Rational Method-Conveyance E&S Swales.xIs)E&S Swalé 35




Rational Equation Stormwater Calculations

L Y
Pennoni’

Client: PPLS0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0802
Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A (where k = 1 for english units)
Description: E&S SWALE 36 Structure: -
Route: -
Station: -
f STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
i
‘ Hydrologic Runoff
Soil Group Land Lang Coefficient, Arez, A A*C
(A.B,C.D) Use Siope C (acres) (acres)
Impervious 0.85
Bare Soit 0.75 12.250 9.188
Cultivated 0.25

Total A*C: 9.1875 acres

STEP 2: Calculate Time of Concentration:
’ Flow Average Time of Velocity
Manning's  Average Length Velocity  Concentratn Calculation
Type of Flow / Ground Coves n Slope (ft) (f/s) (min) Method
— - |
- §Shallow Concentrated
v A
------------ Channel or Pipe Flow _.............. Enter Value Manning's Eq or other
Channel or Pipe Flow ,,..........,.. Enter Value Manning's Eq or other
Channel or Pipe Flow ... ......... Enter Value Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall intensity, I: Override calculation for Tc? @ ves O no Te= 5.0 |
Use T, = 5.0 minutes

Rainfall Intensity for

25 year

Storm Recurrence frequency {years):

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA
25 year
Calculated Flow, Q (cfs}= 46.3

PPLS0902-8ell Bend Land DevelopmenfANALYTICAL\CALCULATIONS\SWALE CALCS\E&S{PPLS0902-Rational Method-Conveyance E&S Swales.xis]E&S Swale 36



Rational Equation Stormwater Calculations T

------ N
APennoni’
Client: PPLS0902
Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: . PPLS0902
Date: 14 Oct 10 ’ M. Fenick
Governing Equation: @ = K C 1 A (where k = 1 for english units)
Description: E&S SWALE 37 Structure: -
Route: -
Station: -
STEP 1: Calculate Drainage Area, A and Runoff Coefficient, C:
? Hydrologic Runoff
B Soil Group Land Land Coefficient, Area, A A*C .
i (A,B,C.D} Use Slope [ (acres) (acres)
i]‘ Impervicus 0.95
| .
LT
| Bare Soil 0.75 ' 8.200 6.150
T T Cltvated 0.25 N R

Total A* C: 6.15 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity ~ Concentratn Calcuiation
Type of Flow / Ground Cover n Slope {1t) (ft/s) {min) Method
,,,,,, - - -
v v i Shallow Concentrated v
e - | -
Channel or Pipe Flow ............... Enter Value Manmng s(&q—l:)“r other
Channel or Pipe Flow ,.............. Enter Value Manning’s Eq or other
Channel or Pipe Flow ... .,.......... Enter Value Manning's Eq or other
Calcuiated Total Time of Concentration, T.: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, I: Override calculation for Tc? ® ves O no Tc= 5.0

Rainfall Intensity for . Use T, = 5.0 minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Calculated Flow, Q (cfs) =  31.0

PPLS0902-Bell Bend Land DevelopmentVANALYTICAL\CALCULATIONS\SWALE CALCS\E&SPPLS0902-Rational Method-Conveyance E&S Swales.xIsjE&S Swale 37
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Rational Equation Stormwater Calculations

Client: PPLS0902

. Project: PPLS0902 Print Date: 5 Nov 10 10:54 AM
Prepared by: ATS Checked by: Project #: PPLS0902
. Date: 14 Oct 10 M. Fenick
Governing Equation: Q= K C i A  (wherek = 1 for english units)
Description: E&S SWALE 38 Structure: -
’ Route: -
Station; -
STEP 1: Caiculate Drainage Area, A and Runoff Coefficient, C:
Hydrologic Runoff
Soil Group Land Land Coefficient, Area, A A*C
{(A.B,C.D) Use Slope C (acres) {acres)
Impervious 0.95
Bare Soil 0.75 4.250 3.188
' .éuib‘vated 0.25

Total A* C: 3.1875 acres

STEP 2: Calculate Time of Concentration:

Flow Average Time of Velocity
Manning's  Average Length Velocity  Goncentratn Calculation
Type of Flow / Ground Cover n Slope (ft) (ft/s) {min) Method
v vl
v éShaIIow Concentrated v
i v :
Channel or Pipe Fld-v;. ,,,,,,,,,,,,,,, Enter Value Mannin;;;éq or other
Channel or Pipe Flow ... ............ Enter Value Manning's Eq or other
Channel or Pipe Flow ............... Enter Vaiue Manning's Eq or other
Calculated Total Time of Concentration, T,: 5.0 minutes
STEP 3: Calculate Rainfall Intensity, i: Override calculation for Tc? @ ves O No Tc = 5.0
Rainfall Intensity for UseT.= 50  minutes

Storm Recurrence frequency (years): 25 year

STEP 4: Calculate Peak Rate of Runoff, Q: Q=kCiA

25 year
Caiculated Flow, Q (cfs)= 16.1

PPLS0902-Bell Bend Land DevelopmenfANALYTICAL\CALCULATIONS\SWALE CALCS\E&SYPPLS0802-Rational Method-Conveyance £&S Swales.xis)E&S Swale 38




CoS Swale |
Wig 062

INo

"HYDRAULIC RESULTS

- - - 575 n=0.04B)
Dischaige | Peak Flow jVelocity (fps) Area {sq.ft} | Hydraulic Noimal I +
{cfs} Pericd (his) ) Radius(ft] § Depth ) l I
B.2 24.0 215 igz 057 0.82
Bolts
i Widih = 3.00 f 70
LINER RESULTS Notlo Seale
Malting Type Vegetation Characteristics .
Reach Stability Analysis Peimissible Calculated Safety Factor Remarks
Staple Paitern Phase] Class | Type |Densty Sheat Stiess | Shear Stress
{psf} Ipsf)
Straight 575 Unvegetated 1.55 0.51 302 . STABLE
Staple D




iNoith Ametican Green - ECMDS Version 4.3

HYDRAULIC RESULTS

§75 (n=0.D48
Dischaige { Peak Flow {Velocity [fps]] Area [sq.ft) | Hediaubic Normeal (n=0.048)
[efs) Peliod {his) Radiusiit) | Depth () [ l
1.0 24.0 293 3.76 057 081
I
Bott
70 Width = 300 1t 78 -
LINER RESULTS Not ts Soale
Matting Tepe Vegetation Chaiacteristics
Raach Stability Analysis| Peimissible Caleulated Safely Factor Remarks
Staple Paltein Phase | Class | Type |Density} oheat Stess | Shear Stiess,
- Ipsf} (psf]
Straight §75 Unvegetated 1.55 096 1.61 STABLE
Staple D




£x§ Swda 3
JPLs 0902

IMorth Americani Green - ECMDE Version 4.9

"HYDRAULIC RESULTS

v : - s =0.043
Dischaige | Peak Flow [Velocity (fpslf Avea [sq.f) | Hydraulic Noimal 5 n-0043)

[cfs] Period [his] Radius(f) § Depth [t}

47 24.0 274 536 0.70 1.05

1
I__. Bottom
2.0

Width = 3.00 It 20

LINER RESULTS Notto Scale
Malting Type Vegetalion Characteristics
Reach Stability Analysis Peimissible Calculaled Safety Factat Remarks
1 itul Shea: Stress | Shear Slress
Staple Pallern Phase | Class | Type {Density (o) (oeh)
Staight 875 Unvegelated 1.55 0.66 237 STABLE
Staple D .




E—%’S S\r‘q(? Lfl
pRLS 090

6 PM}

[10/29/2010 101:4

HYDRAULIC RESULTS )
§75 (n=0.041}

Dischaige | Peak Flow jVeloctly [fps)] Area {sq.t) | Hydraulic | Noimel
[cfs) Pericd (his) Radius{ft) { Depth it} 1 |
po.5 24.0 357 5.78 073 1
Boltogm
20 Width = 3.00 ft 28
LINER RESULTS Not to Scale
Matting Type Vegetation Characieristics
Reach Stability Analysis Permissible Calculated Selety Factor Remarks
Staple Pattetn - Phase | Class | Type |Densily Shear Stress | Shess Skess
: {psf] (psf)
Straight 575 Unveyetated 1.55 1.04 1.50 STABLE
Staple D




E1S Sveake 9

piLs 690

HYDRAULIC RESULTS

- - : . 575 (n=0.045
Dischaige | Peak Flow {Velocily fps)} Area {sq.ft) | Hydaulic Nomal In i
[cfsj Period [his) Radius(fy { Depth (it . ‘ |
125 24.0 270 454 0.54 8.95
Boltom
2.0 Width = 3.00 it 2.0
LINER RESULTS ) Not 1o Scale
Malling Type Vegelation Characleiistics ’
Reach Stabilily Analysis . Permissible Calculated Salety Factor Remarks
Staple Paltein Phase | Class | Type JDensty] Shear Stress | Shear Stiess
. [pst) {psf)
Straight §75 Unvegetated 1.5% [INg] 213 STABLE
Staple D




CHDE Verson .

» HYDRAULIC RESULTS

78 (n=0.042
Discharge { Peak Flow {Velocily (fps)t diea{saftl | Hydraulc Notmal 78l )
(cfs) Peiiod (brs) Radius{fly | Depth(ft)
16.7 24.0 298 5,60 0N 1.08
Bottom _
20 Width =3.00 [t 20
LINER RESULTS Notla Scale
Malling Type * Vegetatian Characteristics
Reach Stability Analysis . Permissible Caleulated Sealety Factor Remarks
Staple Pattemn Phase| Class | Tope [Densip] ohear Stress | Shear Stress
(st {psi)
Straight 575 Unvegetated 1.55 0.74 2.08 STABLE
Staple D




C+S Swads 7
pILs o%0%

INosth Americen Green - ECMDS Version 4.3

HYDRAULIC RESULTS

< . 5 [n=0.

Dischaige | Peak Flow [Veloctty [fps)] Ases (sa.ft) | Rydiaulic Notrmal S75(n-0.055)
(cfs) Period [hus) Radiusfit) | Depth{ft} ‘ '
h.3 24.0 1.26 1.03 0.31 0.5

Bottom
75 Widih = 1.00 i 70
LINER RESULTS Notto Seale

Matting Type . Vegetation Characteristics
Reach Stability Analysis Permissible ‘Caiculaled Salety Factor Aemarks

Siaple Pattem Phase | Class | Tope [Densiy] Sheer Stiess Shear Stiess

[psf) fpsf)
Steaight 875 Unvegetated 1.55 0.32 4.86 STABLE
Staple D




5
E*,S— SL’-"{L‘ ¢ E}
gpLs o963z

G

INarth Ameiican Bieen - ECMDS Vession 4.3

"HYDRAULIC RESULTS

575 {n=0.053]

Discharge. | Peak Flow {Velocily lips Avea (sqf) | Hydraulic | Nomal
[cfs) Period (hrs] Radiusfit) | Depth (ft) l l
1.9 24.0 1.43 1.33 0.36 060
« §=00100
Bottom
20 Width = 1.0G ft 20
UINER RESULTS Notta Scale
Maiting Type Vegetation Characteristics
Reach Stability Analpsis Peimissible Caleulated Safely Factot Rematks
Staple Pattem Phasa | Class | Type |Densiy] Shear Stress | Shear Stiess
[psf) (psf}
Straight 575 Unvegetated 1.55 0.38 412 STABLE
Staple D




E)rj S wadd '?
LS 0702

HYDRAULIC RESULTS

. - : 575 [n=0.050
Discharge | Peak Flow {Velocily {fps)] Area {sa.fl} | Hydiaulic Nommal |- 75 (n=0.050)
{cls) Petiod fhrs) Radius{it} | Deplh () ' ‘
28 240 1.63 1.71 0.41 0,71
Bottom
2.0 Width = 1,001t 2
LINER RESULTS Nolia Seale
Matting Type Vegetation Characteristics
Reach - Stability Anslysis Permissible Calculated Salely Factos Remaiks
Staple Patten Phase | Class | Type |Densily] Sheat Stess | Shear Shess
(psf} {pst)
Straight 575 Unvegetated 1.55 0.44 350 STABLE
Staple D




E*j Smyi( /0
PlLs 0707

" HYDRAULIC RESULTS

§75{n=0.047
Discharge | Peak Flow [Velocily {fps} Atea [sq.ft} | Hydraulic Normat in )
{cls) Period {his] Radius{it} ] Depth (it} 1 !
4.3 24.0 1.81 225 0.47 0.B4
Bottom
20 Width = 1.00 1t 2.0
LINER RESULTS Notla Scale
Matting Type Vegetation Characteristics
Reach Stabilty Analpsis} Pemissible Calculated Safety Factor Remaiks
6 Paite T iw] Sheat Stress } Shear Suess
Staple Paltem Phase] Class { Type |Density (os0) osh
Siraight S75 Unvegetated 1.58 .52 2.96 STABLE
Staple D
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HYDBAULIC BESULTS

_110/25/2010 J01:51 PM

575 n=0.045
Dischaige | Peak Flow [Velocty (fps)| Atea (sq.ft) | Hydraulic Normal In )
(cfs) Period (his) Radius{ft] | Depth [ft]
b.4 24.0 208 28D 0.51 .82
LINER RESULTS Nok ta Scale
- Malting Type . Vegetalion Charactesistics
Reach Stabifity Analysis| Peimissible Calculated Salely Factor Remarks
Staple Patten Phase | Class | Type {Density Shear Stress | Shear Siress
(psf {nst}
Straight 578 Unvegelaled 1.55 0.57 2.7 STABLE
Staple D
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INoth American Gieen - ECMDS Ver 11072872010 [Gi

HYDRAULIC RESULS

§75 {n=0.051
Discharge | Peak Flow {Velocity lfps)f &vea [sqit) | Hydraulic Nommal I )
[cls) Peiind (his) Radius(it] -] -Degth (It] ‘ 1
pe 24.8 159 1.63 0.40 0.63
5=00100
Bottom
20 . Width =100 1t 2.0
LINER RESULTS Notta Seale
Matling Type Vegetation Charactesistics
Reach Stability Analysis Permiesible S%alculaled Salety Factor Remarks
Staple Pattemn Phase | [l Tope {Densty; Shear Shiess ear Stess
’ i 17 st (pst) .
Straight . 875 Unvegetated 1.65 043 38 STABLE
Staple D




Q-"»«-_S ._.<Néb"§-.’(7. fﬁi
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INDith American Breen - ECMDS Veision 4.3

HYDRAULIC RESULTS

575 [n=0.043
Discharge | Peak Flow {Velocity (fps)| Aea (sq.ft) | Hydraulic Normal 575 (n=0.049)
{cfs] Period {hrs) Radius(ft) | Depth () | ‘
33 24.0 1.73 1.80 343 0.76

Bottom
20 width = 1.00 # 20
LINER RESULTS Not lo Scale

Matting Type ’ Vegelation Characlertstics
Reach Stabilily Analysis| Pemmissible: § Calculated Safety Factor Remarks

Staple Patlemn Phase| Class | Type |Densky] SheatStiess | Shear Sliess

[psf] {pst]

Stiaight §75 Unvegelated 1.55 0.47 328 STABLE

Staple D




HYDRAULIC RESULTS

: §75 (n=0.051
Discharge | Peak Flow [Velocity {fps)| Atea (sq.ft) | Hydraulic Noimal fr )
{cls) Period fhrs) Hadius{ft} | Depih (ft) ’ ‘
X 24.0 157 1.59 0.40 0.68
L
— Botls
I8 widihATook 70
LINEFR RESULTS ' Notlo Scale
Malting Type Vegetation Characteristics
Reach Slability Analysis Permissible Caloulated Safety Factor Remarks
Staple Paltem Phose] Ciass | Type |Densily| Shear Stress | Shear Stess
’ Sl hhd BN {psi)
Staight 875 Unvegetated 155 0.42 367 STABLE
Staple D ’
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INoith American reen - ECMDS Version 4.3

HYDRAULIC RESULTS

575 [n=0.04
Discharge | Peak Flow [Velocity [fps} Aies (sq.f} { Hydraulic Noimal [ asl ]
(cls) Petiod {hrs] Badius{ft} | Depth (). : ‘
B.4 24.0 1.75 1.94 0.44 0.77
5=00100
i l J 1
S Bottem P
70 Widih = 1.00 70
LINER RESULTS Notlo Scale
Malling Type Vegetation Chatacteristics
Reach Slabilty Analpsis| Psimissible Calculated Salety Factor Hemarks
Staple Pattetn _ Phase | Class | Type [Density Shea;ssnhess Sheallpi'l)rass
Sliaight 875 Unvegetated 1.55 0.48 324 STABLE
Staple D




HYDRAULIC RESULTS

- ~ . S75 (n=0.094
Discharge | Peak Flow [Velocity (fps)f Area {sq.ft) | Hydraulic Nomal [ )
{cfs] Period fhis) Radius(t] { Depth (f] ! ,
6.4 240 2.22 2.88 D.54 0.98
'
Bolt
70 widih = 1:00 70
LINER RESULTS Notlo Seale
Matting Type Vegetation Chatactenstics
Reach Stability Analysis] Peimissible Calculated Safety Factor RAemarks
1 Sheai Stiess | Shear Stiess
Staple Patlen Phase | Class | T yp.e Density e (os1)
Straighi S75 Unvegetated 1.55 0.6t 2.54 STABLE
Staple D
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INorth American Green - ECMDS Version 4.3~ 10729/2010 10153 Py Al

"HYDBAU

LIC RESULTS 575 (n=0,040]
. =0
Dischaige | Peak Flow [Velocity (fps)] Area (sa.ft) | Hydraulic Normal
(cts) Period (his] Radiusft] | Depth () ’ ]
fi1.0 _ 240 277 397 R63 1.19
Bott
20 Widlh 300 1t 7D
LINER RESULTS Not to Scale
Malling Type Vfegetation Characteristics
Reach Stability Analpsis| Permissible Cafeulated Salety Factor Remarks
Stanle Patt du] ShearStiess | Shear Slress
aple Pattem Phase{ Class | Type {Densily - ool
Straight §75 Unvegetated 1.55 0.74 210 STABLE
Staple D




E%’g Swnfd s 2’ b
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“HYDRAULIC RESULTS

A $75 [n=0.022
Dischaige | Peak Flow jVelocily fps)} Awea [sq.ft} } Hudiaulic | Noimal (n=0.022)
[efs) Period [his) Radius(ft] { Depth{fi) l '
k8.2 24,0 512 13.32 1.14 1.54
1
Botton :
20 ¢ Width = 3.00 R 2.0
LINER RESULTS Not to Scale
Matting Type Vegetation Characterislics
Reach Stabifity Analysis Permissible Caleulated Safety Factor Rematks
Staple Pattetn Bhase | Llass | Type |Density] Sheai Stiass | Shear Stiess
(pst) (psf]
Shaight §75 Unvegetated 1.55 0.60 258 STABLE
Staple D '




E%S Sw«ii{ Z 4
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072575010 10155 Prv S

RAULIC RESULTS

' §75 [n=0.051
Dischaige } Peak Flow jVelocily {fps)] Area (sg.f) | Hydrauic Normal 75 n-0.051)
{efs) Period (hrs] Radiusift) 1 Depth (/) ! l
B.3 24.0 217 1.52 0.39 0.66
'L
- Bott
30 Widh<T00t 20
LINER RESULTS Notta Scale
Matting Type Vegetation Characteristics
Reach Stability Analpsisi Perrmissible Calculated Safety Factoi Remarks
ol Shear Sliess | Shear Sess
Staple Pattein Phase j Class | Type |Densily {psh) ool
Straight 575 Unvegetated 1.58 0.82 1.83 STABLE
Staple D ’
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'HYDRAULIC RESULTS

—[1072572010 101,55 P Dk

: §75 [n=0.046
rDisx:hasge Peak Flow |Velocity (fps)} Area [sg.ft) | Hydraulic Noimal u ]
(cts) Period (hrs} Hadius{it] | Depth (it} [
%] 24.0 1.93 2.4 0.48 D.88 i
Bollom
20 Width=1.00 ft 24
LINER RESULTS Notto Scale
. Matting Type Vegelalion Chatacteristics
Reach Stabifity Analysis| Permissible Calculated Safely Factor Remarks
Staple Paitern Phase | Class | Tvpe {Densily Sheﬁ;g;’e“ Shea{rpgll]:ess ’
Straight 575 Unvegetaled | 1.58 0,55 2.83 STABLE
Staple D




L+S$ ch%*i? 273
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"HYDRAULIC RESULTS

1072572010

{01:56 PM

S75 (n=0.049
Discharge | Peak Flow [Velocily Upslf Area (sa.f) | Rydraulie Nommal o )
(cfs) Petiod (hrs) Radius(it) | Depth {ft] l '
B2 24.0 1.73 1.80 0.43 0.76
5=0.0100
Bottom
28 Width = 1.00 ft 2.0
LINER RESULTS Not to Seale
Malling Type Vegetation Chatactetistics
Reach Stability Analysis Permissible Calculated Safely Factur Remarks
Staple Pattein Phase | Liass ] Type |Density] Shear Stress | Sheer Stress
pst) {psf]
Straight 575 Unvegetated 1.55 0.47 328 STABLE
Staple D




Cvs swlt 2%
phLg 049

HYDRAULIC RESULTS

: - - $75 [n=0.055)
Discharge | Peak Flow {Velocity (fps)| Area [sq.ft} | Hydraulic Nojmal *
(efs] Period {his} Aadius(ft] | Depth {ft) ‘ ,
[i.9 24.0 1.91 0.83 0.31 0.50
Bott
70 Widh=100k 70
LINER RESULTS , Notto Scale
Matting Type Vegetation Chararteristics
Reach Stabifly Analysis Peimissible Calculated Salely Facto! Remaiks
Staple Pattern Phase | Class | Type |Densily) Shedl Skiess | Shear Stress
(psf] {psf}
Straight 575 Unvegetated 1.55 0.75 208 STABLE
Staple D
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metican Green - ECMDS Version 4.3

HYDRAULIC RESULTS
- - - S75 (n=0.050]
Discharge | Peak Flow [Velochy {fps)} Area (sa.t) | Hydraulic Nomal *
{cls) Period (his} Radius(ft) | Depth (it} I ,
K.5 24.0 258 1.78 0.42 0.73
Bt
30 Widih =100 f z0
LINER RESULTS . Naot ta Scale
Matlirig Type Vegetation Characteristics
Reach Stabilily Analysis Permissible Calculated Salety Factor Remarks
ametg] Sheat Stess | Shear Stress
Staple Paltemn Phase { Class | Type {Densiy oSl s
Straight 875 Unvegetated 1.55 1.09 1.43 STABLE
Staple D
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HYDRAULIC RESULTS §75 [n=0.041)
Discharge { Peak Flow [Velocity (Ips]] Area{sq.ft) } Hypdiaulic | Nemal et
{cfs) Pejiod [hrs) Radius{ft) | Depth (1) ! {
127 24.0 223 553 672 1.10
5 =0.0068
1 L -‘J 1
Bottom
2.0 Width=3.00 ft 20
LINER RESULTS  Notim Scele
Matting Type Vegetation Characteristics
Reach Stability Analpsis: Permissible Calculated Safely Factor Hemarks
Staple Pattern Phase | Class | Type [Densily Shei; 3;“3“ Shea{pi'l}fess
Straight 575 Unvegetated 1.55 0.41 378 STABLE
Staple D
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phLg 6902

HYDRAULIC RESULTS

Discharge | Peak Flow [Velocity [fps)f Atea (sq.it} | Hydiaulic Norma}
{cfs) Period {fus} Radus{itl | Depth{ft)
0.8 240 197 0.46 0.20 0.2%

575 [n=0.055)

|

L,

Bottom
Width = 1.0 it

20 20
LINER RESULTS Notto Scale
Matting Type Vegetation Charactelistics
Reach Stability Analysis Permissible Calculated Safely Factor Rematks
Staple Pattem Phase } Class | Type |Density Shear Stress | Shear Stiess
{psf) [psf)
Straight S75 Unvegelated 1.55 083 1.87 STABLE
Staple D
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ECMDS Version 4,

'HYDRAULIC RESULTS

575 [n=0.054
Dischaige ) Pesk Flow {Velocity [ips)] Area(sq.ff) | Hydiavlie | Nowmal bn )
{cls) Period [his} Radius(ft) 1 Depth {ft) ! '
7.1 24.0 3.08 230 0.42 0.56 '
. S =0.0400
tt
2.0 Wic?lg =l3?.00 ft 20
INER RESULTS Nof to Scale
Matting Type Vegetalion Characlerisiics
Reach ) Stability Analpsis|] Peimissible Calculated Salely Faclor Remarks
Staple Patlein Phase | Liass 1 Type |Densiy] Sheat Stiess | Shear Stress
(pst) {psf]
Straight 8§75 Unvegetated 1.55 1.39 1.1 STASLE
Staple D




HYDRAULIC RESULTS
Dischaige | Peak Flaw [Velocity (fps)] Area [sq.i) | Hydiaulic |  Nomal t 1

(cfs) Period (hrs) Hadius[lt) | Depth[R)

p.s 240 248 1.01 0.3t 0.50
Bot: i
70 Widlh = 1.00 Al
LINER RESULTS Notto Scale
Ialting Type Vegetation Characteristics
Reach ) Stability Analysis B Permissible Calculated Safety Factor Remarks
Staple Pattern Phase | Class | Type |Density| SheatStress | Sheat Stiess
P : ¥ Y (psf) {psf}
Steaight _ S75 Unvegetated | 1.65 1.25 1.24 STABLE
Staple D




g%s SW&L( ‘{fg,,
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"HYDRAULIC RESULTS

- 575 (n=0.035
Dischaige | Peak Flow [Velocily Ips)f Atea (sq.t) | Hydreulic Normat n=00%)
[cfs) Petiod {his} : Radius{t) | Depth [f}) ’
285 24.0 378 7.80 0.88 1.36 J !
Botlom
20 Width = 3.00 it 2.0
LINER RESULTS Not o Scale
Matling Type Vegetation Charactesislics . )
Reach ‘ Stabilily Analysis Peimissible Calculsted | Safety Factor Remarks
v aoi Shear Shiess | Shear Stiess
tt
Steple Pattem Phase | Class | Type [Density o) (oo |
Skaight - 8§75 Unvegetated 1.55 0.85 1.82 STABLE
Staple D




HYDRAULIC RESULTS

C125 {n=0.018
Dischaige | Peak Flaw {Veloeily (Ips]f Aiea [sq.ftj § Hydraulic Normal . =018}
[cfs) Period {his} / Radiusfft) | Depth i r ‘
B5.7 24.0 8.81 632 078 1.18
}1
Boko o
pxi] widh=300ft . ~2D
LINER RESULTS Not to Seale
Matting Type Vegetation Characteristics
Reach Siability Analysis| Pesmissible Calculated Salety Faclor Bemarks
Staple Pattern Phase | Class | Type [Densiy| Sheat Stess | Shear Stress
(psf} (st
Straight Cis Unvegetated 225 1.28 1.80 STABLE
Staple D




Noith American Green - ECMDS Version 4.3

"HYDRAULIC RESULTS o

€125 (n=0.018
Discharge } Peak Flow {Velocity (fps}] Atea {sa.ft) } Hydraulie | Nomal (n=0.078)
[cfs) Period [his) Aadius{lt} | Depth {fi) ( t
b7.3 24.0 8.91 6.43 0.77 1.18
1 LT |
Bott
Xi Width = 300 R 70
LINER RESULTS Not t Scale
Malting Type Vegelation Charactetistics
Reach ) Stability Analpsis Permissible Caleulated Safely Faclor Remarks
Staple Pattein Phase ] Class | Type [Density] Sheat Stiess | Shear Stiess
fpst) {psf)
Straight Ci25 Unvegetated 2.25 1.27 1.78 STABLE
Staple D




E;ﬁ S\uw,& 38
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ECMDS Version 4.3

-HYDRAULIC RESULTS

- : 575 [n=0.021
Dischaige | Peak Flow [Velocity (fps]] Area {sq.ft) | Hydraulic | Nommal B (n=0.021)
[cfs) Pertiod (hrs] Radiuslit] | Depth [it) ‘ l
ltoB.6 24,0 7.80 13.93 117 1.99
Bott
70 Width = 3.00 ft P2
LINER RESULTS Not (o Scale
Matting Type Vegetation Characteristics
Reach Stability Analysis _ L Permissible Calculated | Safety Factor Aemarks
Staple Pattem Phase | Ulass | Type |Densiyg hear Sliess Sheai Stess
R {psf) [psf)
Stiaight 575 Unvegetated 155 1.24 1.25 STABLE
Steple D




) Svmfé- 36

s Hoc

HYDRAULIC RESULTS

" - £125{n=0.021
| Discharge } Peak Flow [Velocity {fps)] Area [sq.ft} | Hydiaulic Noimai b )
[cte)_{ Period (hs) Reduslf | Depth (1] , l
46.3 24.0 10.54 4.39 0.54 B.68
)
Bott ’
70 widlh = B.00 1t 50
LINER RESULTS Notto Scale
Matting Type Veagetation Characteristics :
Reach Siability Analysis Rermissible Caleufated Seolety Factar Hemarks
Staple Pattern Phase ] Class | Type |Density] Sheat Stiess | Shear Stress
, fpsh A T
Straight £125 Unvegetated 2.25 2.15 1.05 STABLE
Staple D
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INoith American Green. - ECMDS Version 43 137172000 0413 P IS

HYDRAULIC RESULTS

75 {n=0.040)
Dischaige { Peak Flow [Velocity (Ips)} Area [sg.it) | Hydhaulic Normal 575n=0.040)
[cfs) Period (hrs} Radius{ft) | Depth {ft]
310 24.0 4.32 7.18 079 114
: Bottomt
2.0 Width = 4.00 it 2.0
LINER RESULTS Not to Seale
Malting Tope Vegetation Chajacteristics )
Reach Stability Analpsis Permissible Calculated Safely Factor Remarks
Staple Pattein . Phase ] Closs | Typo |Densiy] Sheat Stiess | Shear Suess
d A st fpst]
Straight 575 Unvegetated 1.55 1.35 1.14 STABLE
Staple D
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INoth Ameiican Green - ECMDS V.

HYDRAULIC RESULTS

575 (n=0.036).

Dischaige | Peak Fiow {Velochy [fps)] Area {sq.ft) | Hudiaufic Komal
(cfs) Period (his) Radius{it] 1 Depth iy ‘ f
fisa 24.0 3.27 4,92 0.70 1.34
Bott :
70 Width=1.0011 Z0
LINER RESULTS ' Not fo Seate
Malting Type Vegetation Characlenstics
Reach Stability Analysis| Permissible Caleulated S slety Factar Remarks
Staple Pattein Phase | Class | Type |[Density Shear Stess | Shear Stress | -
(psf} {psf]
Shaight $75 Unvegelated . 155 0.54 188 | STABLE
Staple D




