EROSION AND SED

MENTATION

TEMPORARY E&S SWALE

CALCULAT

ONS

Bell Bend Nuclear Power Plant
Salem Township
Luzerne County, PA



FLOW RATE PER

SWALEID | SWALE SEGMENT | DRAINAGE AREA SEGMENT (CFS) TOTAL FLOW
D (ACRES) RATE {CFS)
(2.25 CFS / ACRE)
1A.1 1A.1 10.72 24.12 24.12
61 6.1A 9.50 21.38 21.38
6.18 0.52 1.17 22.55
101 10.1A 5.22 11.75 11.75
10.1B 2.38 5.36 17.10
10.2A 2.16 4.86 4.86
10.28 2.19 4.93 9.79
10.2 10.2C 3.25 7.31 17.10
10.2D 0.31 0.70 17.80
10.2E 5.39 12.13 29.93
10A.1 10A.1 14.41 32.42 32.42
12.1 12.1 3.89 8.75 8.75
12.2A 6.07 13.66 13.66
12.2 12.28 1.92 4.32 17.98
12.2C 14.47 32.56 50.54
15A.1 15A.1 5.42 12.20 12.20
211 21.1 1.62 3.65 3.65
21.2 21.2 9.91 22.30 22.30
21.3 213 8.99 20.23 20.23
21.4 21.4 5.92 13.32 13.32
21.5A* 6.72 15.12 61.29
21.5 21.58 0.1 0.23 0.23
21.5C 1.65 3.71 65.23
21.6A 3.21 7.22 7.22
J16 21.68 4.04 9.09 9.09
21.6C 22.32 50.22 59.31
21.6D 0.76 1.71 75.62

*Total flow includes total flow rate from swales 21.1, 21.2, and 21.3







STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0802

LOCATION: Salem Township

PREPARED BY:JMO

DATE:09/15/11

CHECKED BY:JFM

DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 1A.1 1A.1 6.1A 6.1A
Unveg Veg Unveg Veg
PROTECTIVE LINING ** 875 (Grass 875 Grass
CHANNEL TOP WIDTH (FT)@ D 12.00 | 12.00 11.50 11.50
CHANNEL TOP WIDTH (FT)@ d 8.72 9.82 8.47 9.34
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 4.0 4.0 3.5 3.5
d (FLOW DEPTH IN FT) 117 1.46 1.16 1.46
BOTTOM WIDTH:DEPTH RATIO {12:1 MAX) 3.42:1 1 2.74:1 3.02:1 2.40:1
A (AREA IN SQ. FT.) 7.45 | 10.05 .79 9.34
R (HYDRAULIC RADIUS) 0.81 0.96 0.78 0.93
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - C - c
n (MANNING’S COEFFICIENT)** 0.040 | 0.080 0.040 0.062
V (AT FLOW DEPTH d, CFS) 3.24 2.40 3.15 2.29
Q (AT FLOW DEPTH d, CFS) 24.1 24.1 21.4 21.4
Q, (REQUIRED CAPACITY) CFS . - - -
S, (CRITICAL SLOPE) 0.0266 | 0.0569 0.0270 | 0.0615
7S 0.0186 | 0.0398 0.0189 0.0431
1.3S, 0.0346 | 0.0740 0.0351 0.0800
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.82 0.54 0.83 0.54
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2 2 2 2
ds; 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? 0.73 0.91 0.73 0.91
. (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 420 1.55 4.20

* 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

LOCATION: Salem Township

PREPARED BY: JMO

DATE: 09/15/11

CHECKED BY: JEM

DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 6.1B 6.1B 10.1A 10.1A
Unveg Veg Unveg Veg
PROTECTIVE LINING ** SC250 | SC250 S75 Grass
CHANNEL TOP WIDTH (FT)@ D 11.50 | 11.50 "11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 7.02 8.20 6.33 7.06
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.5 3.5 3.0 3.0
d (FLOW DEPTH IN FT) 0.88 1.18 0.83 1.01
BOTTOM WIDTH:DEPTH RATIO {12:1 MAX) 3.98:1 | 2.97:1 3.61:1 2.97:1
A (AREAIN SQ. FT)) 461 6.88 3.86 5.09
R (HYDRAULIC RADIUS) 0.62 0.79 .58 .68
S (BED SLOPE, FT/FT)* 0.0220 | 0.0220 0.0200 0.0200
VEGETATIVE LINING RETARDANCE - C - C
n (MANNING’S COEFFICIENT)** 0.033 | 0.0570 0.0480 0.070
V (AT FLOW DEPTH d, CFS) 4.90 3.29 3.08 2.32
Q (AT FLOW DEPTH d, CFS) 22.8 22.6 11.8 11.8
Q; (REQUIRED CAPACITY) CFS - - - -
S. (CRITICAL SLOPE) 0.0197 | 0.0547 0.0428 0.0867
7S, 0.0138 | 0.0383 0.0300 0.0607
1.38, 0.0256 | 0.0711 0.0556 0.1127
STABLE FLOW? (Y/N) N Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT 1.12 - - -
FREEBOARD BASED ON STABLE FLOW FT - 0.82 1.17 .98
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.00 2.00 2.00 2.00
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 9.5 15.0 5.0 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 1.20 1.61 1.03 1.26
T, {MAX ALLOWABLE SHEAR STRESS) LB/FT* 3.00 10.00 1.55 4.20

* 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

1.OCATION: Salem Township

PREPARED BY:; JMO DATE: 09/15/11
CHECKED BY: JFM DATE: 09/15/11
CHANNEL OR CHANNEL SECTION 10.1B | 10.1B 10.2A 10.2A
Unveg Veg Unveg Veg
PROTECTIVE LINING ** S75 Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 11.00 | 11.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 7.48 8.67 4.80 5.36
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) 1.11 1.41 0.45 0.59
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 2.70:1 { 2131 6.66:1 5.08:1
A (AREA IN SQ. FT.) 5.83 8.22 1.74 2.46
R (HYDRAULIC RADIUS) 0.73 0.88 0.35 0.44
S (BED SLOPE, FT/FT)* 0.0100 | 0.0100 0.0444 0.0444
VEGETATIVE LINING RETARDANCE - C - C
n (MANNING’S COEFFICIENT)** 0.041 | 0.660 0.055 0.090
V (AT FLOW DEPTH d, CFS) 2,93 2.08 2.82 1.99
Q (AT FLOW DEPTH d, CFS) 17.1 17.1 4.9 4.9
Q, (REQUIRED CAPACITY) CFS - - - -
S: (CRITICAL SLOPE) 0.0291 | 0.0711 0.0653 0.1634
TS 0.0204 | 0.0498 0.0457 0.1144
1.38; 0.0378 | 0.0924 0.0849 0.2124
STABLE FLOW? (YIN) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.88 0.58 1.55 1.41
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.00 2.00 2.00 2.00
dsp 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 FLOW DEPTH d) LB/FT? 0.70 0.88 1.24 1.63
7. {(MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 4.20 1.55 4.20

* 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: JMO DATE: 09/15/11

CHECKED BY: JFM DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 10.2B 10.2C 10.2C

Unveg Veg
PROTECTIVE LINING ** Concrete S75 Grass
(Rip Rap)

CHANNEL TOP WIDTH (FT)@ D 9.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 4.00 6.88 7.62
CHANNEL SIDE SLOPES (H:V) 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.25 0.97 1.15
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 12:1 3.09:1 2.61:1
A (AREA IN SQ. FT.) 0.87 479 6.11
R (HYDRAULIC RADIUS) 0.21 0.97 1.31
S (BED SLOPE, FT/FT)* 0.1818 0.0200 0.0200
VEGETATIVE LINING RETARDANCE - - C

n {MANNING’S COEFFICIENT)** 0.020 0.0440 0.0620
V (AT FLOW DEPTH d, CFS) 11.25 . 3.57 2.80
Q (AT FLOW DEPTH d, CFS) 9.8 17.1 17.1
Q, {(REQUIRED CAPACITY) CFS - - -
S. (CRITICAL SLOPE) 0.010 0.0347 0.0660
I8, 0.007 0.0243 0.0462
1.35, 0.013 0.0451 0.0858
STABLE FLOW? {Y/N) Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - -
FREEBOARD BASED ON STABLE FLOW FT 1.25 1.03 0.85
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5
D (TOTAL DEPTH) FT 1.5 2.0 2.0
ds; STONE SIZE (IN) 15 - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR

STRESS (8S)

V, {ALLOWABLE VELOCITY) FPS 14.5 5.0 3.5
14 {SHEAR STRESS AT FLOW DEPTH d) LB/FT?® 2.82 1.21 1.44
7. (MAX ALLOWABLE SHEAR STRESS) LBIFT? N/A 1.55 4.20

* 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: JMO

DATE: 09/15/11

CHECKED BY: JEM

DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 10.2D 10.2E 10.2E
Unveg Veg
PROTECTIVE LINING ** Concrete SC250 SC250
(Rip Rap)
CHANNEL TOP WIDTH (FT)@ D 9.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 4.37 747 8.65
CHANNEL SIDE SLOPES (H:V) 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.34 1.05 1.41
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 8.80:1 2.86:1 2.13:1
A (AREA IN SQ. FT)) 1.26 5.34 8.18
R (HYDRAULIC RADIUS) 0.28 0.69 0.88
S (BED SLOPE, FT/FT)* 0.2000 0.0200 0.0200
VEGETATIVE LINING RETARDANCE - - C
n (MANNING’S COEFFICIENT)** 0.0200 0.0290 0.0530
V (AT FLOW DEPTH d, CFS) 14.15 5.60 3.66
Q (AT FLOW DEPTH d, CFS) 17.8 29.9 29.9
Q. (REQUIRED CAPACITY) CFS - - -
S {CRITICAL SLOPE) 0.0093 0.0148 0.0459
7S 0.0065 0.0104 0.0321
1.35; 0.0121 0.0192 0.0597
STABLE FLOW? (Y/N) Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - -
FREEBOARD BASED ON STABLE FLOW FT 1.16 0.96 0.59
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5
D {TOTAL DEPTH) FT 15 2.0 2.0
dso STONE SIZE (IN) 15 - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS ViS VIS
PERMISSIBLE VEL.OCITY (V) OR SHEAR
STRESS (S)
V., (ALLOWABLE VELOCITY) FPS 14.5 9.5 15.0
14 (SHEAR STRESS AT FLOW DEPTH d) LBIFT? 4.26 1.31 1.76
7, (MAX ALLOWABLE SHEAR STRESS) LB/FT? N/A 3.00 10.00

* 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 Beil Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: JMO DATE: 09/15/11

CHECKED BY: JEM DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 10A.1 | 10A.1 12.1 12.1
Unveg Veg Unveg Veg
PROTECTIVE LINING ** SC250 | SC250 875 Grass
CHANNEL TOP WIDTH (FT)@ D 11.00 | 11.00 48.75 48.75
CHANNEL TOP WIDTH (FT}@ d 7.34 8.82 18.42 20.64
CHANNEL SIDE SLOPES (H:V) 2 2 3,6 36
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 15 15
d (FLOW DEPTH IN FT) 1.08 1.45 0.38 0.62
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 2,781 | 2.07:1 12:1 12:1
A (AREA IN SQ. FT.) 557 8.54 6.34 11.10
R (HYDRAULIC RADIUS) 0.71 0.90 0.34 0.53
S (BED SLOPE, FT/FT)* 0.0200 | 0.0200 0.0110 0.0110
VEGETATIVE LINING RETARDANCE - C - C
n {(MANNING’S COEFFICIENT)** 0.0290 | 0.0520 0.0550 0.1300
V (AT FLOW DEPTH d, CFS) 582 | 3.79 1.39 0.79
Q (AT FLOW DEPTH d, CFS) 32.4 32.4 8.8 8.8
Q, (REQUIRED CAPACITY) CFS - - . -
S.(CRITICAL SLOPE) 0.0147 | 0.0439 0.0632 0.3047
7S, 0.0103 | 0.0307 0.0442 0.2133
1.38, 0.0191 | 0.0571 0.0822 0.3961
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.91 0.55 2.12 1.87
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D {TOTAL DEPTH) FT 2.00 2.00 2.50 2.50
dsg STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 9.5 15.0 5.0 3.5
74 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 1.35 1.81 0.26 0.43
1, (MAX ALLOWABLE SHEAR STRESS) LB/FT? 3.00 | 10.00 1.55 4.20

* 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 fining 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, PPLS0802

EOQCATION: Salem Township

PREPARED BY: JMO DATE: 09/15/11
CHECKED BY: JEM DATE: 09/15/11
CHANNEL OR CHANNEL SECTION 12.2A | 12.2A 12.2B 12.2B
Unveg | Veg Unveg Veg
PROTECTIVE LINING ** S75 | Grass S75 Grass
CHANNEL TOP WIDTH (FT)@ D 12.00 | 12.00 12.00 12.00
CHANNEL TOP WIDTH (FT)@ d 7.60 8.54 8.20 9.26
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 4.0 4.0 4.0 4.0
d {FLOW DEPTH IN FT) 0.80 1.13 1.04 1.31
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 4.44:1 | 3.54:1 3.85:1 3.05:1
A (AREAIN SQ. FT.) 5.20 7.11 6.36 8.69
R (HYDRAULIC RADIUS) 0.65 0.78 0.73 0.88
S (BED SL.OPE, FT/FT)* 0.0118 | 0.0118 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - C - C
n {MANNING’S COEFFICIENT)** 0.0460 | 0.0710 0.0430 0.0660
V (AT FLOW DEPTH d, CFS) 2.63 1.93 2.83 2.07
Q (AT FLOW DEPTH d, CFS) 13.7 13.7 18.0 18.0
Q; (REQUIRED CAPACITY) CFS - - - -
S, (CRITICAL SLOPE) 0.0375 | 0.0846 0.0316 0.0706
T8 0.0263 | 0.0592 0.0221 0.0494
1.38; 0.0488 | 0.1100 0.0411 0.0918
STABLE FLOW? (Y/N) _ Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.10 0.87 0.95 0.68
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.00 2.00 2.00 2.00
dsy 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 0.66 0.84 0.65 0.82
1. (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 4.20 1.55 4.20

* 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: JMO

DATE: 09/15/11

CHECKED BY: JFM

DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 12.2C 15A.1 15A.1
Unveg Veg
PROTECTIVE LINING ** Concrete P550 P550
(Rip Rap)
CHANNEL TOP WIDTH (FT)@ D 10.00 8.00 8.00
CHANNEL TOP WIDTH (FT)@ d 6.21 4.40 4,97
CHANNEL SIDE SLOPES (H:V) 2 2 2
CHANNEL BOTTOM WIDTH (FT) 2.00 2.0 2.0
d (FLOW DEPTH IN FT) 1.05 0.60 0.74
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 1.90:1 3.33:1 2,701
A (AREA IN 8Q. FT.) 4,32 1.91 2.57
R (HYDRAULIC RADIUS) 0.64 0.41 0.48
S (BED SLOPE, FT/FT}* 0.0444 0.0830 0.0930
VEGETATIVE LINING RETARDANCE - - C
n (MANNING’S COEFFICIENT)** 0.020 0.0390 0.590
V (AT FLOW DEPTH d, CFS) 11.68 6.38 4,75
Q (AT FLOW DEPTH d, CFS) 50.5 12.2 12.2
Q; (REQUIRED CAPACITY) CFS - - -
S.{CRITICAL SLOPE) 0.0073 00317 0.0690
7S; 0.0051 0.0222 0.0483
1.38, 0.0095 0.0412 0.0897
STABLE FLOW? (YIN) Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - -
FREEBOARD BASED ON STABLE FLOW FT 0.95 0.80 0.76
MINIMUM REQUIRED FREEBOARD FT 0.50 0.5 0.5
D (TOTAL DEPTH) FT 2.00 1.50 1.50
dso STONE SIZE (IN) 15 - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS {S)
V., (ALLOWABLE VELOCITY) FPS 14.5 12.5 25.0
174 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 2.92 3.47 4.29
7. (MAX ALLOWABLE SHEAR STRESS) LB/FT? N/A 4.00 14.00

* Slopes may hot 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

LOCATION: Salem Township

PREPARED BY: JMO DATE: 09/15/11
CHECKED BY: JFM DATE: 09/15/11
CHANNEL OR CHANNEL SECTION 21.1 21.1 21.2 21.2
Unveg | Veg Unveg Veg
PROTECTIVE LINING ** §75 Grass S75 Grass
CHANNEL TOP WIDTH {FT)@ D 11.00 | 11.00 15.00 15.00
CHANNEL TOP WIDTH {FT)@ d 4,70 5.80 9,93 11.78
CHANNEL SIDE SLOPES (H:V) 3 3 3 3
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.45 0.62 1.16 1.46
BOTTOM WIDTH:DEPTH RATIO {12:1 MAX) 4.44:1 | 3.23:1 2.59:1 2.05:1
A {AREA IN SQ. FT.) 1.50 2.41 7.47 10.77
R (HYDRAULIC RADIUS) 0.31 0.41 0.72 0.88
S (BED SLOPE, FT/IFT)” 0.0400 | 0.0400 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - C - C
n (MANNING’S COEFFICIENT)** 0.0550 | 0.1060 0.0400 0.0860
V (AT FLOW DEPTH d, CFS) 2.47 1.53 2.99 2.07
Q (AT FLOW DEPTH d, CFS) 3.7 3.7 | 223 22.3
Q; (REQUIRED CAPACITY) CFS - - - -
S. (CRITICAL SLOPE) 0.0670 | 0.2278 0.0269 0.0688
TS 0.0469 | 0.1595 0.0188 0.0482
1.35, 0.0871 | 0.2961 0.0350 0.0894
STABLE FLLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 1.05 0.87 0.84 0.54
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 05 0.5
D (TOTAL DEPTH) FT 1.5 1.5 2.00 2.00
dso STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS WIS 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? 1.12 1.56 0.72 0.81
12 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 4.20 1.55 4.20

* 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: JMO DATE: 09/15/11
CHECKED BY: JEM DATE: 09/15/11
CHANNEL OR CHANNEL SECTION 21.3 21.3 21.4 214
Unveg | Veg Unveg Veg
PROTECTIVE LINING ** S75 | Grass SC250 SC250
CHANNEL TOP WIDTH {FT)@ D 20.00 | 20.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 9.22 | 11.19 519 577
CHANNEL SIDE SLOPES (H:V) 3 3 2 2
CHANNEL BOTTOM WIDTH (FT) 2.0 2.0 3.0 3.0
d (FLOW DEPTH IN FT) 1.20 1.563 0.55 0.69
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 1.67:1 | 1.31:1 5.45:1 4,351
A (AREA IN SQ, FT.) 6.73 10.10 2.24 3.03
R (HYDRAULIC RADIUS) 0.70 0.86 0.41 0.50
S (BED SLOPE, FT/FT)* 0.0100 | 0.0160 0.0800 0.0800
VEGETATIVE LINING RETARDANCE - C - C
n (MANNING’S COEFFICIENT)** 0.0380 | 0.0670 0.0390 0.0600
V (AT FLOW DEPTH d, CFS) 3.00 2.00 5.94 4.39
Q (AT FLOW DEPTH d, CFS) 20.2 20.2 13.3 12.3
Q, {REQUIRED CAPACITY) CFS - - - -
S.(CRITICAL SLOPE) 0.0260 | 0.0717 0.0313 0.0698
75, 0.0182 | 0.0502 0.0219 0.0489
1.35; 0.0338 | 0.0932 0.0407 0.0907
STABLE FLOW? (Y/N) Y Y Y N
FREEBOARD BASED ON UNSTABLE FLOW FT - - - 1.31
FREEBOARD BASED ON STABLE FLOW FT 1.80 1.47 1.45 -
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 3.0 3.0 2.00 2.00
dsy STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY {V) OR SHEAR
STRESS (8)
V., (ALLOWABLE VELOCITY) FPS 5.0 3.5 9.5 15.0
7¢ (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 0.75 0.96 2.73 3.45
T2 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.55 4.20 3.00 10.00

* 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, PPLS0802

LOCATION: Salem Township

PREPARED BY: JMO

DATE: 09/15/11

CHECKED BY: JFM

DATE: 09/15/11

CHANNEL OR CHANNEL, SECTION 21.5A | 21.5A 21.58 21.58
Unveg | Veg Unveg Veg
PROTECTIVE LINING ** P550 | P550 S75 Grass
CHANNEL TOP WIDTH (FT)@ D 11.00 | 11.00 11.00 11.00
CHANNEL TOP WIDTH (FT)@ d 7.67 8.71 3.51 4.19
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) 1.17 1.43 0.06 0.16
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 2.56:1 | 2.10:1 12:1 12:1
A (AREA IN SQ. FT.) 6.28 8.36 0.20 0.53
R (HYDRAULIC RADIUS) 0.76 0.89 0.086 0.14
S (BED SLOPE, FT/FT)* 0.0500 | 0.0500 0.0550 | 0.0550
VEGETATIVE LINING RETARDANCE - C - C
n (MANNING'S COEFFICIENT)** 0.0280 | 0.0420 0.0550 | 0.2500
V (AT FLOW DEPTH d, CFS) 9.75 7.34 0.99 0.38
Q (AT FLOW DEPTH d, CFS) 61.3 61.3 0.2 0.2
Q. (REQUIRED CAPACITY) CFS - - - -
S. (CRITICAL SLOPE) 0.0134 | 0.0288 0.0916 1.4979
75, 0.0094 | 0.0202 0.0641 1.0485
1.3S, 0.0174 | 0.0374 0.1191 1.9473
STABLE FLOW? (Y/N) Y Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - - -
FREEBOARD BASED ON STABLE FLOW FT 0.83 0.57 1.87 1.70
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.00 2.00 2.00 2.00
ds; STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ V/S /i VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 12.5 25.0 5.0 3.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT’ 3.67 4.45 0.22 0.55
12 (MAX ALLOWABLE SHEAR STRESS) LB/FT? 4.00 | 14.00 1.55 4.20

* 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: JMO

DATE: 09/15/11

CHECKED BY: JEM

DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 21.5C 21.6A 21.8A
Unveg Veg
PROTECTIVE LINING ** Concrete SC250 3C250
(Rip Rap)
CHANNEL TOP WIDTH (FT)@ D 11.00 9.00 9.00
CHANNEL TOP WIDTH (FT)@ d 6.51 4.74 5.49
CHANNEL SIDE SLOPES (H:V) 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 3.0
d (FLOW DEPTH IN FT) 0.88 0.43 0.62
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 3.41:1 6.98:1 4.84:1
A (AREA IN 8Q. FT)) 4.17 1.67 2.62
R (HYDRAULIC RADIUS) 0.60 0.34 0.45
S (BED SLOPE, FT/FT)* 0.0869 0.0571 0.0571
VEGETATIVE LINING RETARDANCE - - c
it {MANNING’S COEFFICIENT)** 0.020 0.0400 0.0760
V (AT FLOW DEPTH d, CFS} 15.63 4.31 2.75
Q (AT FLOW DEPTH d, CFS) 65.2 7.2 7.2
Q: (REQUIRED CAPACITY) CFS - - -
S (CRITICAL SLOPE) 0.0073 0.0348 0.1151
7S 0.0051 0.0244 0.0806
1.38, 0.0095 0.0452 0.1496
STABLE FLOW? (Y/N) Y Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - - -
FREEBOARD BASED ON STABLE FLOW FT 1.12 1.06 0.88
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.0 1.50 1.50
dsy STONE SIZE (IN) 15 - -
DESIGN METHOD FOR PROTECTIVE LINING ™ S VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 14.5 9.5 15.0
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 4.76 1.54 2.20
7. (MAX ALLOWABLE SHEAR STRESS) LB/FT? N/A 3.00 10.00

* 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, PPLS0802

LOCATION: Salem Township

PREPARED BY: JMO

DATE: 09/15/11

CHECKED BY: JFM

DATE: 09/15/11

CHANNEL OR CHANNEL SECTION 21.6B | 21.6B 21.6C 21.6C
Unveg Veg Unveg Veg
PROTECTIVE LINING ** 8C250 | SC250 SC250 SC250
CHANNEL TOP WIDTH (FT)@ D 10.00 | 10.00 15.00 15.00
CHANNEL TOP WIDTH (FT)@ d 4,69 5.31 9.92 12.58
CHANNEL SIDE SLOPES (H:V) 2 2 2 2
CHANNEL BOTTOM WIDTH (FT) 3.0 3.0 5.0 5.0
d (FLOW DEPTH IN FT) 0.50 0.68 1.48 1.89
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 6:1 4.41:1 3.38:1 2.65:1
A (AREA IN SQ. FT.) 1.99 2.95 8.86 16.59
R (HYDRAULIC RADIUS) 0.38 0.49 0.92 1.23
$ (BED SLOPE, FT/FT)* 0.1000 { 0.1000 0.0100 0.0100
VEGETATIVE LINING RETARDANCE - C - C
n (MANNING’S COEFFICIENT)* 0.0400 | 0.700 0.0210 0.0480
V (AT FLOW DEPTH d, CFS) 4.58 3.08 6.70 3.57
Q (AT FLOW DEPTH d, CFS) 9.1 9.1 59.3 59.3
Q, (REQUIRED CAPACITY) CFS - - - .
S, (CRITICAL SLOPE) 0.0351 | 0.0994 0.0071 0.0335
.7S. 0.0246 | 0.0696 0.0050 0.0235
1.3S, 0.0456 | 0.1292 0.0092 0.0436
STABLE FLOW? (Y/N) Y N Y Y
FREEBOARD BASED ON UNSTABLE FLOW FT - 1.42 - -
FREEBOARD BASED ON STABLE FLOW FT 1.58 - 1.27 0.61
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
D (TOTAL DEPTH) FT 2.00 2.00 2.50 2.50
ds, STONE SIZE (IN) - - - -
DESIGN METHOD FOR PROTECTIVE LINING ™ VIS VIS VIS VIS
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (S)
V, (ALLOWABLE VELOCITY) FPS 9.5 15.0 9.5 15.0
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 1.71 2.33 0.93 1.18
7, (MAX ALLOWABLE SHEAR STRESS) LBIFT? 3.00 | 10.00 3.00 10.00

* 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 channe! bed slope.




STANDARD WORKSHEET #21
Channel Design Data

PROJECT NAME: PPL Bell Bend, PPLS0902

LOCATION: Salem Township

PREPARED BY: JMO

DATE: 09/15/11

CHECKED BY: JFM

CHANNEL OR CHANNEL SECTION 21.6D
PROTECTIVE LINING ** Concrete
(Rip Rap)
CHANNEL TOP WIDTH (FT)@ D 14.00
CHANNEL TOP WIDTH (FT)@ d 5.55
CHANNEL SIDE SLOPES (H:V) 2
CHANNEL BOTTOM WIDTH (FT) 2.00
d (FLOW DEPTH IN FT) 1.90:1
BOTTOM WIDTH:DEPTH RATIO (12:1 MAX) 1.05:1
A (AREAIN SQ. FT.) 3.34
R (HYDRAULIC RADIUS) 0.56
S (BED SLOPE, FT/FT)* 0.2000
VEGETATIVE LINING RETARDANCE -
n (MANNING’S COEFFICIENT)** 0.0200
V {AT FLOW DEPTH d, CFS) 22.60
Q (AT FLOW DEPTH d, CFS) 75.6
Q. (REQUIRED CAPACITY) CFS -
S (CRITICAL SLOPE) 0.0076
.78, 0.0053
1.38, 0.0099
STABLE FLOW? (Y/N) Y
FREEBOARD BASED ON UNSTABLE FLOW FT -
FREEBOARD BASED ON STABLE FLOW FT 2.11
MINIMUM REQUIRED FREEBOARD FT 0.50
D (TOTAL DEPTH) FT 3
ds; STONE SIZE (IN) 15
DESIGN METHOD FOR PROTECTIVE LINING ™ S
PERMISSIBLE VELOCITY (V) OR SHEAR
STRESS (8)
V, (ALLOWABLE VELOCITY) FPS 14.5
14 (SHEAR STRESS AT FLOW DEPTH d) LB/FT? 11.07
Ta (MAX ALLOWABLE SHEAR STRESS) LB/FT? N/A

* 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 fi.

DATE: 08/15/11

" 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.



North American Green - ECMDS Version 4.3 [8728/2011 [05:54 AM{COMPUTED BY: JMD

IPROJECT NAME: PPL BENPP PADJECT NO.: PPLSGI02
JFROM STATION/REACH: ITO STATION/REACH: UNVEG IDRAINAGE AREA: Swale 1A1 [DESIGN FREQUENCY: 225 CFS
HYDRAULIC RESULTS 575 "
Discharge | Peak Flaw [Velocty {fps]] Area (sq.ft] | Hydraulic Mormal (n=0.040)
(cfs) | Period frrs) Radius(t) | Depth (i ‘ *
4.1 0.1 3.24 7.45 0.83 1.17

Bottom
2.0 Width = 4.00 2.0
LINER RESULTS Not to Seale

Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Caleulated Safety Factor Remarks

Staple Pattern Phase | Class | Type |Density Shear Stress | Shear Stress

- (psf) {psf)
Straight 8§75 Unvegetated 1.55 0.73 212 STABLE
Staple D




M orth American Green - ECMDS Version 4.3

18/23/2011 [08:52 AMCOMPUTED BY: JMO

PROJECT NAME: PPL 8BNPP

PROJECT MG.: PPLS0IG2

FROM STATION/REACH:

{TO STATION/REACH: VEG

DRAINAGE AREA: Swale 1A

IDESIGN FREGUENLCY: 2.95 CF5

HYDBRAULIC RESULTS Unteinforcad Vesetai 0.00)
Discharge | Peak Flow {Velocity (fps)| Area (sq.ft} | Hychaulic Morma nieinforced Vegetation 0.
(cfs) Period {hrs) Hadiusift} 1 Depth (ftj
24.1 g1 240 10.05 0.96 1.48
Bottom
20 Widih = 4.00 ft 2.0
LINER RESULTS Notto Scale
Matting Type Vegelation Characteristics
Reach Stability Analysis Permissible Calculated Safety Factor Remarks
Staple Patlamn Phase | Class | Tope [Density| Sheat Stiess | Shear Stiess
fpsf) (psf]
Straight Unreinfarced Vegetation C jBunch}75-95% 4.20 091 453 STABLE
Soil Sandy Loam 0.035 0.430 1.15 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 1A.1 TO SED BASIN 1A Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11 Cheoked by:
JFM

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.
_— _— A 1273
Manning's Equation: Q= 1.486 A ( Nal ) . /S
n P
. . Bare - Velocity  Grass.- Velocity  Grass - Capacity
Given Input Data: Swale 1A.1 Check Check Check
Discharge, Q= 2412 24.12 cfs
Left Side Slope = 2.0 2.0 HAV
Right Side Slope = 2.0 20 H1v
Base width of Channel, b= 4.0 40 feet
Bed slope, s= £.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 feet
{OPTIONAL)  Input Manning's 'n": 0.0400 0.0600
Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.18 1.46 feet
Calculated Results: Design Acceptable? ¥ loo high V too high
Freeboard, f= 0.82 0.54 feet
Calculated Velocity, V= 3.21 2.40 fps
Flow Top Width, T= 8.72 9.82 feet
Flow Area, A= 7.51 10.07 sq ft
Wetted Perimeter, P= .28 10.51 feet
Hydraulic Radius, R= 0.81 0.96 feet
Shear stress on channel bottom, t= 0.74 0.91 Ibs/sf
Critical Slope, S.= 0.0266 0.0569 fU/ft
Flow stable? (no if .75, <5 <1.35;)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

IAPROJECTS\PPLSPPLS0902-Bell Bend Land DevelopmentANALY TICALICALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALE\Swates xs|Swale tA.1






North American Green - ECMDS Version 4.3 1372972011 {08:56 AM|COMPUTED BY: JMO

IPROJECT NAME: PPL BBNPP JPROJECT ND.: PPL50302
JFROM STATION/REACH: {TO STATION/REACH: UNVEG IDRAINAGE AREA: Swale 6.1A IDESIGN FREQUENCY: 2.25CFS
HYDRAULIC RESULTS
- - s 575 (n=0.040)
Dischaige | Peak Flow [Velocity (fps)] Atea [sq.ft) | Hydraulic Mormal *
{cfs} Period [hrs) Badiusfft] { Depth (k] ‘ l
P14 0.1 315 B.79 0.78 118
1 ’ 3
Bottom
2.0 Width = 3.50 {t 2.0
LINER RESULTS Natto Scale
Matting Type Yegetation Characteristics
Reach Stabifity Analysis Permissible Calgulated Safety Factor Remarks
Staple Pattem Phase § Class | Type |Densiy| Shear Stiess Shear Stiess
(psf] {psfy
Straight §75 Unvegetated 1.55 073 213 STABLE
Staple D




North American Green - ECMDS Version 4.3

182972011 {08:55 AM [COMPUTED 8Y: JMO

FHOJECT NAME: PPL BBNPP

JPROJECT NO.. PPLS0302

FROM STATION/REACH: TO STATION/REACH: VEG IDRAINAGE AREA: Swale 5,14 IDESIGN FREQUENCY: 2.25CFS
HYDBAULIC RESULTS Unreinforced Veaetati 0.082
Dischaige | Peak Flow {Velocity [fps)] Area (sa.ftf | Hydraulic Normal mieinlorced Vegetation (n+0.062)
[cfs] Peiiod [his) Radius{ft] | Depth {)
[21.4 0.1 2.29 9.34 093 1.46
Bottom
20 Width = 3.50 ft 2.0
LINER RESULTS Hotto Seale
Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Calculated 5 afety Factor Remarks
Staple Pattem Phase | Liass | Type |Densty] Shear Stiess | Shear Stress
. (psf) {psf)
Straight Urseinforced Vegetation C |Bunch|75-95% 4.20 0.91 4.62 STABLE
Sail Sandy Laam 0.035 0.029 1.21 STABLE




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

Client/Subject: PPL. Bell Bend

Description: SWALE 6.1 (segment A) TO SED BASIN & Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11 Checked by:
JFM

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.
H ] H . 1 213
Manning's Equation: - _ 14886 | A ( ) . /S
n
Given Input Data: Swale 6.1A Barec-h\éiocitv Gras(s: |;;/Gzilccin,' Grass - Capacity
Discharge, Q= 21.38 21.38 cfs
Left Side Siope = 2.0 2.0 Hi1v
Right Side Slope = 20 20 H1V
Base width of Channel, b= 35 a5 feet
" Bed slope, s= 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 feet
{OPTIONAL)  Input Manning's 'n": 0.0400 0.0620
Lining Type:
Calculate Flow Depth:
Flow depth, d= 117 1.46 feet
Calculated Results: Design Acceptable? V too high ¥ top high
Freeboard, f= 0.83 0.54 feet
Calculated Velocity, V= 3.14 2.28 fps
Flow Top Width, T= 8.17 9.34 feet
Flow Area, A= 6.81 9.37 sq ft
Wetted Perimeter, P= 8,72 10.03 feet
Hydraulic Radius, R= 0.78 0.93 feet
Shear stress on channel bottom, t= 0.73 LRy {bs/sf
Critical Slope, S;= 0.0270 0.0615 ft/ft
Flow stable? {no if . 7S, <s < 1.35;)= yes yes
Required Freeboard= 05 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.

EROJECTSIPPLSWPLS0802-Bell Bend Lang DevelopmenlANALYTICALVCALCULATICNSIEROSION & SEDIMENTATION CALCS\SWALEV Swales.xisjSwale 6,14






North Amedcan Green - ECMDS Version 4.3

[8725/2011  |08:58 AM|COMPUTED BY: JMO

PROJECT NAME: PPL BBNFP

PROJECT NO.: PPL50302

FROM STATION/REACH:

[T0 STATIGN/REACH: UNVEG

DRAINAGE AREA: Swale 6,18

[DESIGN FREQUENCY: 2.25CFS

HYDRAULIC RESULTS SC250 (n=0.033)
Discharge | Peak Flow [Velocity [fps)] Areafsq.ft} | Hydraulic Mormal Lt
[cfs) Period [fis) Badius(ft] | Depth{ft} ; 1
228 N1 490 451 .62 0.83
5=00220
Bottom
20 \ifidth = 350 ft 2.0
LINER RESULTS Not ta Scale
Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Calculated Safety Factor Remarks
Staple Pattern Phase ] Class | Type |Densiy| Shear Stress Shear Stress
: {psf] {psf] -
Straight SC250 Unvegetatad 1 3.00 1.20 2.49 STABLE
Staple E




Noith American Green - ECMDS Version 4.3

j8/28/2011

108:58 AM [COMPUTED BY: JMO

PROJECT NAME: PPL BBNPP

PROJECT NO.: PPL503C2

{FROM STATION/REACH: 70 STATION/REACH: VEG DRAINAGE AREA: Swale 618 IDESIGN FREQUENLY: 2.25 CFS
HYDRAULIC RESULTS
- - : 50250 (n=0.057)
Discharge | Peak Flow [Velocity [fps)] Atea (sq.ft) | Hydraulic Mormal *
[cfs] Period [hrs) Radius(ft] | Depth (ft) ’ ’
22.6 0.1 329 6.5 0.79 118
Battom
24 Width = 380 ft 20
LINER RESULTS HottoSeale
Matting Type Veagetation Charactesistics
Reach Stability Anafysis Permissible Caleulated Safety Factor Remarks
Staple Pattemn Phase| Class | Type |Dersity] ShearStess | Shear Stress
. (pst} (psf]
Straight SC250 Wegetation 3 C | Bunch |75-95% 10.00 181 8,20 STABLE
Staple £ Sol Sandy Loam (800 0179 4.46 STABLE




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

Client/Subject: PPL Bell Bend
Description: SWALE 6.1 {segment A and B) TQ SED BASIN 6 Print Date: 6 Sep 11 11:18 AM

Prepared by: JMO Project #: PRLS0902
Date: 15 Sep 11

Checked by:
JFM

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

Method: See PA Erosion and Sedimentation Control Manual for reference.,
PR s, A 213
Manning's Equation: - _ 1.486 A (._._) . /S
n P
. . Bare - Velocity Grass - Velocity  Grass - Capacity
__.______p___“____leen input Data: Swale 6.1 A/B Check Check Check
Discharge, Q= 22.55 22.55 cfs
Left Side Siope = 2.0 2.0 H1v
Right Side Slope = 2.0 2.0 H1v
Base width of Channel, b= 3.5 3.5 feet
Bed slope, s= 0.0220 0.0220 ft/t
Availabie depth of channel: 2.00 2.00 feet
(GRTIONAL)  tnput Manning's 'n': 0.0330 0.0570

Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.88 1.18 feet
Calculated Results: Desiqn Acceptable? V foo high ¥ too high
Freeboard, f= 1.12 0.82 fest
Calculated Velocity, V= 4.86 3.28 fps
Flow Top Width, T= 7.02 8.20 feet
Flow Area, A= 4.64 6.88 sq ft
Wetted Perimeter, P= 7.44 8.76 feet
Hydraulic Radius, R= 0.62 0.79 feet
Shear siress on channel bottom, 1= 1.21 1.61 ibs/sf
Critical Slope, 5, 0.0197 0.0547 ft/ft
Flow stable? {no if .75, <5 < 1.35,)= no yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

JAPRCJECTSIPPLEPPLS0002-Bell Bend Land DevelopmentANALYTICALCALCULATIONSIEROSION & SEDIMENTATION CALCS\SWALESwales xsiSwale 6,18






[Nosth American Green - ECMDS Version 4.3 [ar25/2011 0327 PMICOMPUTED BY: JMQ

[PROJECT NAME: PP1, BBNNP PROJECT NO.: PPLS0902
[FAOM STATION/REACH: [TOSTATION/REACH: UNVEG [DRAIRAGE AREA: £5 SWALE 10.1A  DESIGN FREUUENCY: 225CFS
Discharge | Peak Flow [Velocty (ips} Aea (sqt) | Hydraukc | Nommal S75 n:0.018)
{cis) Petiod {hes) Radus{it] | Depthiit]

‘ ) 1 306 355 058 083
L -
j Bott
3 Width = 300 1 )
LINER RESULTS Notto Soale
: Matirg Type Vegeialion Chaadiensics
: Reach 5 abiity Anaysis Pesriissible Cakdse!ed Sefcly Factor | Remarks
i Slagia Pat Phase| Class | Type [Danstp] Sheas Stiess | Shedt Stress
oo Palte wpe [Denstt =0 eh)
! Smgt 5 Unvegetsisd 155 1.03 150 STABLE
Staps D




INorth Amencan Green « ECHMDS Version 4.3 172572011 {03.:26 PM [COMPUTED BY: JMO

IPROJECT NAME; PPL. BENNP IBRGJECT NO .- PRLoGA0
[FRGM STATION/REACH: I STATION/REACH: VEG IDRAINAGE AREA €S SWALE 1014 DESIGN FREGUENCY: 3.5 73
HYDRBRAULIC RESULTS . .
Dischargs | Peak Flow Veloots sl Area call | Fidavke | Homal Urveinforced Vegetation (0 070)
fefs] | Pesiod [hvs) Raduslitt | Depth Y
118 ot R ) 063 101
S = 0.0200
'Ly -}
. Wxiﬁu-c?mﬂ .
LINER RESULTS Notlo Jeale
Matte Type Vegetation Chatactenstics
Reach [Stabity Analysis Peimissibla Calculated | Salaty Factor Remarks
STaple Pattem Phasa ] Class | Type [Denciy| ohesrStiess | Shear Stiess
[psf) [ps)
St | Unierioced | Vegetation T |Buxh|5%%] 420 1% B STABLE
5o Sandy Loam 0055 0632 X STABLE




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

Client/Subject; PPL Bell Bend
Description: SWALE 10.1 (segment A) TO SED BASIN 10 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PRLS0002
Date: 15 Sep 11

Checked by:
J

Obiective:
Using Manning's equation, this spreadsheet will calcutate 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 compuied, 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 manuat.

Method: See PA Erosion and Sedimentation Control Manual for reference.
H ] H . 4 A 213
Manning's Equation: _ 1.488 | A (_..) . /S
n P
. . Bare - Velocity ~ Grass - Velocity  Grass - Capagity
Given Input Data: Swale 10.1A Check Check Check
Discharge, Q= 11.75 11.75 cfs
Left Side Slope = 2.0 2.0 e RAY
Right Side Slope = 2.0 2.0 HAV
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s= 0.0200 0.0200 ftift
Available depth of channel: 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n': .0480 0.0700
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.83 1.02 feet
Calculated Results: Design Agceplable? V foo high V too high
Freeboard, f= 117 0.98 feet
Calculated Velocity, V= 3.02 2.30 fps
Flow Top Width, T= 6.33 7.08 feet
Flow Area, A= 3.89 5.11 sq ft
Wetted Perimeter, P= 6.73 7.54 feet
Hydraulic Radius, R= 0.58 0.68 feet
Shear stress on channel bottom, ©= 1.04 1.27 Ibs/sf
Critical Slope, S.= 0.0428 0.0867 ft/ft
Flow stable? (no if .78, < s < 1.35.)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

JAPROJECTSWPLS\PPLS0902-Bell Bend Land DevelopmeniANALYTICALICALCULATIONS\ERGSICN & SEDIMENTATION CALCS\SWALESwates xis|Swale 10.1A






{Noith Amencan Gieen - ECMDS Version 4.3

[8725/2011 {0330 PMICOMPUTED BY: JMO

IPROJECT NAME: PPL BBNNP

PROJECT NG PPLS002

[FRGM STATIONMEACH: G GTATIONMEACH: UNVER ISRAINAGE AFEA E5 GWALE 10,18 DEGIGN FREQUENET: 2.25 76
Bischarge | Posk Fiow [Velocky [ips)] Area salt] | Hydisac ] Nomal 575 (n:0.041)
[cfs) Petiod {hrs] Radus{ft) | Depth ()
171 Y 25 533 ¥ 111
§ =0.0100
1 1
Botlom
. wicth = 3,00 1t
LINER RESULTS Notto Scale
HMatting Typs Vegetation Charactenttics
Reach [Stabilty Analysis, Perissibls | Calculated Safety Factor Remearks
Staple Patter Piass] Ciass | Typa [Densay| Shea Suess | Sheat Stisss
(psf) {psf}
Strowght 575 Urwegetated 15 078 223 STABLE
Stapla D




Noith Amencar Gieen - ECMDS Version 4.3

[8/25/2011 [03:23 PM[COMPUTED BY: JMQ

PROJECT NAME: PPt BBNNP

[PREJEET NO.. PPLSOI0?

[DESIGN FREQUENCY: 225CF5

FROM STATION/REACH: [TOSTATION/REACH; VEG IDRAIMAGE AREA: £5 SWALE 1018
HYDBAULIC RESULTS ) !
Discharge | Feak Flow [Vebody Tioel Area g ) | Fydoge T Nomal Uniemforced Vegetabon 0. %8)
{cfs) Peod [his Hgﬁf{i Depth (it
N7y 1%} 208 g2 088 1.4
S« 0.0100
1 Lﬂ' _2_3' 1
B
Widhe 200 1 :
Not to Scaler
Matting Tupe Vegelation Characteristics
Reach [Stablty Analysis Peimissible Calculated Salety Facior Remaks
Slaple Pattem Phase | Class | Tyoe [Density Sh’m"“ Shﬂ"['pg;;”s
Slraight Ureardorcad Yegetation C | Buchiis% 420 0gs 4,77 STABLE
Sod Sandy Loam 0.035 0.025 1.41 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 10.1 (segment A and B) TO SED BASIN 10 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date; 15 Sep 11 Checked by
JFM

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 ailowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
- . A 203
Manning's Equation: Q= 1.486 " A ( A ) . /S
n P
. . Bare - Velocily  Grass - Velosity  Grass - Capacily.
Given Input Data: Swale 10.1 A/ Check check Check
Discharge, Q= 17.10 17.10 cfs
Left Side Slope = 2.0 2.0 H:AV
Right Side Slope = 2.0 2.0 Hv
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s= 0.0100 0.0100 ft/ft
Available depth of channel: 2.00 2.00 feet
{OPTIONAL)  [nput Manning's n'; 0.0410 0.0660
Lining Type:

Calculate Flow Depth:

Flow depth, d= 112 1.42 feet
Calculated Results: Design Acceptable? V too high ¥ foo high
Freeboard, f= 0.88 0.58 feet
Calcuiated Velocity, V= 2.93 2.07 fps
Flow Top Width, T= 7.46 8.67 feet
Flow Area, A= 5.84 8.28 sq ft
Wetted Perimeter, P= 7.99 9.34 feet
Hydraulic Radius, R= 0.73 (.89 feet
Shear stress on channet bottom, t= 0.70 0.89 ths/sf
Critical Slope, S.= 0.0291 0.0711 fft
Flow stable? (no if .75, <5 <1.35.)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocily for Lining Material= 0.0 fps

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

IAPROJECTSWPPLSWPLS0902-Bell Bend Land DevelopmentANALYTICALVCALCULATIONSI\EROSION & SEDIMENTATION CALCS\SWALEY Swales.xis)Swale 10,18






Nosth Amencan Green - ECMDS Version 4.3

72521 10333 PMICOMPUTED BY: JHO

[PROBJECT NAME: PPLBENNP

[PROJECT NO.: PPLE0OS02

[FROM STATION/AEALH: T STATION/BEACH: UNVEG [DRAINAGE AREA: £ GWALE 10.2A  [DESIGN FREGUENCY: 225 CF5
1
Dincharge | Peok Flow [Velocty [1ps] Area [saft) | Hydoic | Mo 573 (0059
(cfs] | Pericd tus) Radusift} § Depth [f)
13 X 282 1.74 0.5 0.45
Ly -
Bott:
: Widh = 3001t
Hot to Scale

Matting Type Vegetation Chasactetishes

Aeach Stabiity Anaksis] s!’;:isssble sf:}‘:lc;%ated Safety Facto Remarks
Staple Patt Phase | Class | Type JDensiy) liess bess
ople Patem s| Closs | Tope f0ensiy) “0h o)

Stiaaght 575 Unvegelated 155 T.24 1.25 STABLE
Slagle D




Notth Amencan Gireen - ECHDS Version 4.3 leras/2011 |03 32 PMICOMPUTED BY: JMO

[PRGJECT NAME: PPLEBNNP [PROJECT NO.. PRLSOS0Z
[FOM STATION/REACH: O STATION/AREACH. VEG {DRAINAGE AREA- E5 SWALE 1094 DESIGN FREQUENCY. 225 075
HYDBRAULIC RESULTS . )
Bischorge | Poak Flow Vetocy fipel Atea Gl | Hydakc | o Uruenlorood Vegeiation (n:0.030)
[cis) Pariod fhes) Badusit} | Depthift]
45 B ) X3 G4 059

1 1
1“2‘0 wgﬁl 5-°31.m ft ‘2‘0)

LINER RESULTS Netto Seake
Maiting Typs Vegetation Charactenstics B
Reach [Stablity Analysis Peimissibia | Calcudated | Safety Factor Remarks
Staple Paltern Phase | Class | Tvpe [Densiy Shear Strass | Shear Stress
{psi) {psf)
Staght Urremdorced Yegeiation £ | Bunch|75-95% 420 163 2.58 STABLE
Sol Sandy Loam 0.035 0024 144 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 10.2 (segment A)TO SED BASIN 10 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPL30902
Date: 15 Sep 11 Checked by:
JML

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 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.
H 1 H . 1 . A 213
Manning's Equation: . _ 1486 |, A (_.. ) . /S
n P
Given Input Datg_; Swale 10.2A Barec-h\;iocilv Grasgr-]e\/j!ocitv GrassC-hS;?aciw
Discharge, Q= 4.86 4.86 cfs
Left Side Slope = 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 HV
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s= 0.0444 0.0444 ’ fi/ft
Available depth of channel: 2.00 2.00 feet
(OPTIONAL) Input Manning's 'n": 0.0550 0.0900
Lining Type:

Calculate Flow Depth:

Fiow depth, d= 0.45 0.59 feet
Calculated Results: Design Acceptable? ¥ too high ¥ too high
Freeboard, f= 1.55 1.41 feet
Calculated Velocity, V= 277 1.97 fps
Flow Top Width, T= 4.80 5.36 feet
Flow Area, A= 1.75 247 sqft
Wetted Perimeter, P= 5.01 5.64 feet
Hydraulic Radius, R= 0.35 0.44 feet
Shear stress on channel bottom, 7= 1.24 1.63 Ibs/sf
Critical Slope, S.= 0.0653 0.1634 fy/ft
Flow stable? (no if .78, <s < 1.38,)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Materiai= 0.0 fps

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

HPROJECTSWPLSIPPLS0902-Bel Bend Land DevelopmentANALYTICALCAL CULATIONSIEROSION & SEDIMENTATION CALCS\SWALE\(Swales.xis)Swaie 10.2A






North American Green - ECMDS Version 4.3

lg/29/2011 {09:00 AM|COMPUTED BY: MO

PRADJECT NAME: PPL BBNPP

PROJECT NO.; PPLS0S02

{FROM STATION/REACH:

HYDRAULIC RESULTS

[TG STATION/REACH: RIP RAP

DRAINAGE AREA: Swale 10.28

{DESIGN FREQUENCY: 225 CFS

Rock Riprap (n=0.100)

Discharge | Peak Flow [Velocity {fpsi] Area (sa.ftj | Hydiauic Neormal
(efs) Petiod [his} Radiusfft) | Denth (k) i
.8 0.1 374 2562 0,45 082
Bottors
70 Width = 3,00 f 70
LINER RESULTS Notto Scale
Matting Type Vegetation Characteristics
Reach Stabifity Analysis Permissible Caloylated Sately Factor Rematks
Staple Pattern Phase | Class | Type |Densiy| Shear Stiess | Shear Stress
(psf) (psh)
Staight Rock Rigrap | Unvegetated 5.00 7.0 0.7 UNSTARBLE
| 15in




[Noith American Green - ECMDS Version 4.3

[8/29/2011 " |09:05 AM {COMPUTED BY: JMO

{PROJECT NAME: PPL BBHPP

PROJECT NO.: PPLS0902

[FRGM STATIGN/REACH:

{TO STATION/REACH: CONCRETE

DRAINAGE AREA: Swale 10.2B

IDESIGN FREQUENCY: 225 CFS

HYDRAULIC RESULTS c (e {n=0.020)
Discharge | Peak Flow [Velocity (fps)] Area {sq.ft) | Hydraviic Normat i e
fols] Period [hrs Radius(ft] | Depth {ft}
9.8 0.1 11.25 0.87 0.2 025
Bottom
20 Width = 3.00 ft 20
LINER RESULTS Nat to Scale
Matting Tupe Vegetalion Characteristics
Reach Stability Analpsis Permissible Calcuiated Safety Factor Remarks
Stapls Pattem Phase [ Llass | Type |Density} ShearStiess | Shear Stiess
- (1osf] {psf]
Straight Concrete Unvegetated N/A 282 N/A STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 10.2 (segment A and B) TO SED BASIN 10 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPL 50902
Date: 15 Sep 11 Checked by:
JML

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 calcuilates 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
leen Input Data: Swale 10.24/8 Check Check Check
Discharge, Q= 8.79 cfs
L.eft Side Siope = 2.0 H:1V
Right Side Slope = 20 HV
Base width of Channel, b= 3.0 feet
" Bedslope,s=  0.1818 ) T/t
Available depth of channel: 1.50 feet
{OPTICNAL) Input Manning's 'n": 0.0200
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.25 feet
Calculated Results: Design Acceptable? ¥ too high
Freeboard, f= 1.25 feet
Calculated Velocity, V= 11.19 fps
Flow Top Width, T= 4.00 feet
Flow Area, A= 0.88 sq ft
Wetted Perimeter, P= 412 feet
Hydraulic Radius, R= 0.21 feet
Shear stress on channel bottom, t= 2.84 ibs/sf
Critical Slope, S.= 0.0100 ft/ft
Flow stable? (no if .78, <s < 1.38;)= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

IHPROJECTSIPPLS\PPLS0002-Bell Bend Land DevelopmentANALYTICALCALCULATIONS\EROSION & SEDIMENTATION CALCSISWALEUSwales xisiSwale 10.28






orth Amefican Green - ECHDS Version 4.3

1672572031 [03:36 PMICOMPUTED BY: JMOD

PROJECT NAME: PPL BENNP

[PECJECT NO.: PPLS03R2

FFROM S TATION/REACH: [0 STATIGNREALH: UNVES [GRANAGE AREA. £8 SWALE 10.2 [DESIGN EREQUENCY: 2,25 CFS
75 ¥
Dischaigo | Peak Eiow Vet ] Area (sa i) | Tydiouie | Nomal [-0.044)
tcis) | Peiod [rus) Radusit) | Depih (1)
171 a1 357 473 065 0.97
§ = 0,0200
l Lfﬂ TJ 1
Boltom
Width = 3.00 ft
UNER RESULTS Notta Soske
Wsitng Tos Vagetation Charactensics
Reach 51 abikty Analysis Pemissbie | Cakcuisied | SofelyFactor | flemarks
Stapie Pallen Pivase | Class | Typs [Densdy| Sheat Stiass § Shear Stess
(psf} {psf)
S 575 Unvegetated T8 121 128 STABLE
Staple D




[North American Grean - ECMDS Version 4.3

73572011 [03.35 PM ICOMPUTED BY- JMO

PROVECT NAME: PPL BBNNP

IPROVECT MO PRLS 902

[FROM STATIGN/REALH: [FOSTATIONMEACH: VEG DRANAGE AREA £5 SWALE 10.2C  [DESIGN FREQUENCY: 225 CF8
HYDRAULIC RESULTS . .
Discharge | Feak Flow [Velocky ()] Avsa (w1 | Hydadk | Homa Unseinforced Vegatation (ne0.062)
(cis} | Peried [ous] Radusfi) | Deoth i)
171 03 280 XT] 075 115
3 2 00200
L -}
o
Wﬂﬁtfgmn !
Hotto Scale
Matting Type Vegetation Characlesistics
Reach Stabibty Aniaysis Permisside | Caiousted | SafetyFactor | Remaks
Staple Paltern Fhass] Class | Tope |Densty} Shear Sliess | Sheat Strass
(psf} {psf)
Shaight | Urreiniorced | Vegatation C | Sod {75%5%] 420 1.4 752 STRBLE
Sol Sandy Loam 0.035 22 2% STABLE




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

Client/Subject: PPL Bell Bend
Description: SWALE 10.2 (segment A, B and C) TO SED BASIN 10 Print Date: 6 Sep 11 11:18 AM

Prepared by: JMO Project #: PPLS0%02
Date: 15 Sep 11

Checked by:
JML

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.
i . A 123
Manning's Equation: 1.486 " A (_u) N /S
n P
Given Input Data: Swale 10.2A/B/C BareC»h\éE;ocitv Grasgr;;ﬁ'(locim Grass&%:;facitv
Discharge, Q= 17.10 17.10 cfs
Left Side Slope = 2.0 2.0 H:1V
Right Side Slope = 2.0 2.0 HA1V
Base width of Channel, b= 3.0 3.0 feet
) Bed siope, 5= 0.0200 0.0200 ftift
Available depth of channel: 2.00 2.00 feet
{OPTIONAL)  Input Manning's 'n': 0.0440 0.0620
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.97 1.15 feat
Calculated Results: Design Acceptable? ¥ {00 high V too high
Freeboard, f= 1.03 0.85 feet
Calculated Velocity, V= 3.57 2.79 fps
Flow Top Width, T= 6.88 7.62 feet
Flow Area, A= 4.79 6.13 sq ft
Wetted Perimeter, P= 7.33 8.16 feet
Hydraulic Radius, R= 0.65 0.75 feet
Shear stress on channel bottom, = 1.21 1.44 bs/sf
Critical Slope, S.= 0.0347 $.0660 ft/ft
Fiow stable? (no if .7S, < s < 1.35;)= ves yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

IAPROJECTSPPLSWPPLS0902-Belt Bend Lang DevelopmentANALY TICALACALCULATIONSIEROSION & SEDIMENTATION CALCS\SWALESwales WsjSwale 10.2C






Morth smerican Gieen - ECMDS Version 4.3

jg/z8/2011 {0507 AMICOMPUTED BY: IMG

JPRDJECT NAME: FPL BBNPP

IPROJECT NG PPLS0902

JFROM STATION/REACH: [TO STATION/REACH: RIP RAP IDRAINAGE AREA: Swale 10,20 IDESIGM FREQUENCY: 2.25CFS
HYDRAULIC RESULTS Rock Riprap [n=0.100)
Discharge | Peak Flow [Velocity [fps)] Area {sqft) | Hydraulic Normal OcK TIpIS0 L
fcls) Period [hrs] Radius(ft) | Depth{f] I ‘
17.8 G1 460 3.47 0.58 0.83
Bottom
2.0 Widlh = 3.00 ft 20
LINER RESULTS Notto Scale
Matting Tvpe Yagetation Characteristics
Reach Stability Analysis Permissible Calculated Safety Factor Remaiks
Staple Pattemn Phase ] Glass | Tupe |Densty] ohear Stress Shear Stress
- (ps} (psf)
Straight Rock Riprap | Unvegetated 5.00 10.36 0.48 UNSTABLE
15in




INoith American Green - ECMDS Version 4.3

[8/23/2011  {09:08 A6 COMPUTED BY: JMO

IPAGJECT NAME: PPL BBNPP

[PROJECT NO.: PPLS0902

|FROM STATION/REACH:

ITO STATION/REACH: CONCRETE

|DRAINAGE AREA: Swale 10.2D

JDESIGN FREQUENCY: 2.25 CFS

HYDRALLIC RESULTS c e (n=0.020]
Discharge | Peak Flow [Velocity ffps)] Area (sq.ft) | Hydraulic Normal ittt
{cfs) Period [hrs) Radiuslft] | Depth [}
17.8 i1 1415 1.26 0.28 034
Bottom
2.0 Width = 3.00 ft 2.0
LINER RESULTS Notto Scale
Matting Type Vegetation Characteristios
Reach Slability Analpsis Petmissible Calcufated Safety Factor Remarks
Staple Pattern Phase | Class | Type [Density] ohear Stress | Shear Stiess
Straight Concrete Unvegetated N/A 4.26 N/A STABLE




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

Clien¥/Subject: PPL Bell Bend

Description: SWALE 10.2 (segment A, B, C and D} TO SED BASIN 10

Print Date; 6 Sep 11 11:18 AM

Prepared by: JMO Project #: PPL50802
Date: 15 Sep 11 Checked by:
ML
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 _— A 203
Manning's Equation: Q= 1.486 - (__ ) R /S
n P
. . Bare - Velocity — Grass - Velogity  Grass - Capacily
Given Input Data; Swale 10.2A/B/C/D Check ook Check
Discharge, Q= 17.80 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= 0.2000 fifft
Available depth of channel; 1.50 feet
{OPTIONAL)  Input Manning's 'n"; 0.0200
Lining Type:
Calculate Flow Depth:
Flow depth, d= 0.34 feet
Calculated Resulis: Desian Acceptable? ¥ too high
Freeboard, f= 1.16 feet
Calculated Velocity, V= 14.15 fps
Flow Top Width, T= 4.37 feet
How Area, A= 1.28 sq ft
Wetted Perimeter, P= 4,53 feet
Hydraulic Radius, R= 0.28 feet
Shear stress on channel bottom, t= 426 ibs/sf
Critical Slope, 8= 0.0093 fi/it
Flow stable? (no if .75, <5 < 1.38;)= yes
Required Freeboard= 0.5 feet
Altowabte Velocity for Lining Material= 0.0 fps

Conclusions

A temporary erosion control blanket (ECB) is needed.

IPROJECTSIPPLSIPPLS0902-Bell Bend Land DevelopmentANALYTICAL\CALCULATICNSIERQSION & SERIMENTATION CALCS\SWALE\Swales.xis}Swale 10.2D






[Noith American Green - ECMDS Version 4.3

[87257 2011

[53.79 oM [COMPUTED BY: JMD

[PROJECT NAME: PPL BBNNP

[PROJECT MO: PPLS0S02

[FROM STATIONAEACH: [TO STATION/REACH: UNVEG [DRANAGE AREA ES SWALE 102 [DESIGN FREQUENCY: 225CF8
=0.029)
Discharge | Peak Flow [Velociy Bpel] Aisa (salt | Hydaudc | Nomal $C250 1n=0.029)
{cfs] | Petiod fius] Radusfl | Depthift]
239 01 5.60 534 0.69 105
S » 00200
L -
Boit
Wickh = 200 )
LINER RESULTS Notto Scale
Matting Type Vegetation Tharacteristics
Reach St bty Analyss Permsssble | Calcused | SofetyFactor | Remarks
Stapie Pattem Fhave ] Closs | Tyoe Donaty| Shear Stiess | Shear Shisss
{psf) {psf)
Straight $C250 Unvegetated | 1 300 131 229 STABLE
Staph £




INoth American Green - ECMDS Version 4.3 [8/25/2611  [0%40 PM{COMPUTED BY: JMD
[PROJECT NAME: PPL BENNP [PROJECT NO.. PPLSOAZ
[FROM STATION/REACH: [TO STATION/REACH, VEG [FRATNAGE AREA: £ SWALE 1098 [DESIGN FREQUENCY, 2.25CF8
HYDBALLIC RESULTS
Discherge | Pesk Fiow [Velociy (sl Area (sq 1) | Hydiacko | Nomnd 2L20(0-0.059
{cls) Period [brs] Radass{ft] § Depth [1t)
bag 01 356 8.18 0.68 1.41
S = 0.0200
1 LID ‘Z’Gl 1
W:g:ﬁ L?'foo It
LINER RESULTS Notto Sesle
Malting Typa Vegetation Chatacteristics
Reach Stabiity Anahysis Permissibls Calculated S afety Factor RAemaks
Stapts Palem Phase | Class | Type [Dersay] o Stiess | Shear Stress
[psf) [psh)
Straight 5C250 Vegetation | 3 T |Bunch|75-88%]  16.08 7.78 5.70 STABLE
Stapke £ Soll S andy Loatr 0.600 0.159 5.03 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 10.2 (segment A, B, C, D and E) TO SED BASIN 1 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0802
Date: 15 Sep 11 Chocked by:
JML

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.
—_— . A (203
Manning's Equation: _ 1486 | A ( 2 ) " ,S
n P
. . Bare - Velocity  (Grass - Velocity  Grass - Capacity
Given Input Data: Swale 10,2A/B/C/DIE Chock Check Check
Discharge, Q= 29.93 29.93 cfs
Left Side Slope = 20 20 H1V
Right Side Slope = 2.0 2.0 HAv
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s=  0.0200 0.0200 T/t
Available depth of channel: 2.00 2.00 feat
(OPTIONAL) Input Manning's 'n": 0.0290 0.0530
Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.04 1.41 feet
Calculated Results: Design Acceptable? ¥ tog high ¥ too high :
Freeboard, f= 0.96 0.59 feet
Calculated Velocity, V= 565 3.64 fps
Flow Top Width, T= 717 8.65 feet
Flow Area, A= 5.30 8.22 sq ft
Wetted Perimeter, P= 7.66 9.31 feet
Hydrautic Radius, R= 0.69 0.88 feat
Shear stress on channel boltom, t= 1.30 1.76 lbs/sf
Critical Slope, S.= 0.0148 0.0459 f/ft
Flow stable? (no if .78, < s < 1.35)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

PROJECTS\PPLSPPLS0902-Bell Band Land DevelopmenANALYTICALCALCULATIONS\ERCSION & SEDIMENTATION CALCS\SWALESwales.xis)Swale 10.2E






Noeth American Green - ECMDS Vession 4.3

1872572011 0343 PM [COMPUTED BY- JMO

[PROJECT NAME: PFL BBNNP

[FRAJECT NO.; PPL3G90Z

[FROM STATION/REACH: [TO STATION/REACH: UNVEG [CRAINAGE ARFA: ES SWALE 1841  [DESIGN FREQUENCY: 225CFS
HYDRAULIC RESULTS
Dischargs | Boak Flove T/ciocty gl Avca el | Fiydake | Romnal 5£250(n-0.029)
fefs) | Petiod [hus) Radus(it] | Depth (1]
bz 4 0.1 562 5.57 0.71 1.08
5 2 00209
Ly -}
Bottom
\w/ickth = .00 1t
LINER RESULTS Notio Scale
Malting Type Vegetation Chatactesistics
Resch Stabikty Analysis Permissble | Colculsted | SofetyFactor | Ramaks
Staple Patlem Phase] Clats | Typo [Densky| Shea Stress | Shear Stress
{psf} {psf)
Siraght SC250 Unvegetated | 1 300 1.5 223 STABLE
Staple E




{Noth Amencan Green - ECMDS Version 4.3 187252011 [02:44 PM[COMPUTED BY. JMD

[PROJECT HAME: PRV, BENNP IPRDIECT NO. FRLSG902
[FROM STATION/REACH: [T STATION/REACH: VEG [DRAINAGE AREA: ES SWALE 1081 DEGIGN FREQUENCY: 2.25 CFS
Discharge ] Paok Fiow [Velooty o+ Avea (s ] | Fyckacke | Norma SC250 [n<0.052)
[cls] | Petiod s} Radws{t] ] Dapth 19
2.4 o1 379 854 2.90 1.45
§ =0.0200
Ly -
t
widh o0
LINER RESULTS Notto Seaie
Hatng Type Vegetation Characterisics
Reach S tabity Anabysis] Permissible Calculated Safsty Factor Remarks
Staple Paltemn Phase | Class | Type [Densiy| Shear Stress | Sheat Stiess
(psf) Ipsf)
Stiaght SC250 Vegetabon | 3 | C  [Buwh |/585%]  10.00 181 563 STABLE
Stapke € Sod Sandy Loam .600 0159 S04 STABLE




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

Client/Subject: PPL Bell Bend
Description: SWALE 10A.1 TO SED BASIN 10A Print Date: 6 Sep 11 11:18 AM

Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11

Checked by:
JFM

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

a trapezoidal or triangufar (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 A (203
Manning’s Equation: Q= 1.486 ‘A (.._ ) . /S
n P
. . Bare.- Velocity.  Grass.- Velegity Grass.- Capagity
Given Input Data: Swale 10A.1 Oneck Chack Chack
Discharge, Q= 32.42 32.42 cfs
Left Side Slope = 2.0 2.0 H: 1V
Right Side Slope = 2.0 20 H:1v
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s=  0.0200 0.0200 fifft
Avaiiable depth of channel: 200 2.00 feet
(OPTICNAL)  Input Manning's 'n'. 0.0290 0.0520
Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.08 1.45 feet
Calculated Resuits: Desian Acceptable? ¥ fog high V foo high
Freeboard, f= 0.91 0.55 feet
Calculated Velocity, V= 5.78 3.77 fps
Flow Top Width, T= 7.34 3.82 feet
Flow Area, A= 5.61 8.59 sq ft
Wetted Perimeter, P= 7.85 9.50 feet
Hydraulic Radius, R= 0.71 0.90 feet
Shear stress on channel bottom, t= 1.35 1.82 ibs/sf
Critical Slope, S.= 0.0147 0.0439 ft/ft
Flow stable? (no if .78, < s < 1.35,)= yes yes
Required Freeboard= 0.5 0.5 feet
Aliowzahle Velocity for Lining Material= 0.0 fps

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

IAPROJECTSIPPLSIPPLS0002-Ba Band Land DevelopmantANALYTICAL\CALCULATIONS\EROSION & SEDIMENTATION CALCSISWALEY Swales.xis]Swale 10A.1






{Morth American Green - ECMDS Vession 4.3

[872572011 " 103 47 PMICOMPUTED BY: JMO

[PROJECT MAME: PPL BENNP

[PROJECT NO.: PPLS0902

IPESIGN FREQUENCY: 225 CF§

[FROM STATION/REACH: [0 STATION/REACH: UNVEG [DRAINAGE AREA: ES SWALE 121
HYDBRAULIC RESULTS
Discharge | Peak Flow |Velocky (ipsh Atea (sa.fl] | Hydaec | Momnal 575 [n=0.05%)
[cfs] Patiod {his} Radius{ft] | Depth )
88 01 1.3 634 0.34 0.38
5200110
Ly <
wiohfs 00 n
LINER RESULTS NatioScale
Maiting Type Vegelalion Chaacterstics
Reach Stabilty Anadysis] Parmigsibly Salety Factor Remarks
Stapla Patiem Bhace | Clase | Type [Dencty] Shed Sliess | Shear Stiess
{psi) fnsf)
Straight 575 Unvegetated 1.55 026 5.95 STABLE
Stapla D




INovth Amencan Green - ECMDS Version 4.3

[e/zs/261T [0346 PM [COMPUTED BY: JMD

{PROJECT NAME: PPL BENNP

[PREJECT NO.: PPLSG902

[FROM STATION/REACH. [Fo STATION/REALT VEG [DRAINAGE AREA S SWALE 127 [DESIGN FREGUENCY: 225 CF5
HYDRAULIC RESULTS . )
Dischargs [ Poak Flow [Velocts oo Avea (ol | Fydrards | Fomal Uneenforced Vegetaton [n-0.130]
[cfs) Panod [hus) Radus(lt) | Depth {it]
83 01 R 110 053 062
$ =0.0110
1 LTG 1
Bz ‘G’J
. width = 15.00 1t :
LINER RESULTS Notto Seake
Maiting Type Vegetation Chavactensbes
Reach Stabiity Anabyss Permisside | Cokulated | SaletyFactor | Remarks
Siapks Pallem Phase] Ciass | Type JDensiy] Sheas Stiess | Sheat Stiess
{psf} [esf)
Straight Unrenforced Vegstation C  {Bunch|75-95% 420 043 9.81 STABLE
Sod Sandy Loom 005 003 N2 STABLE




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

Client/Subject: PPL Bell Bend

Description; SWALE 12.1 TO SED BASIN 12 Prini Date; 6 Sep 111118 AM
Prepared by: JMO Project #: PPLS0S02
Date: 15 Sep 11 Cheoked by:
JFM

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 velocily as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
Py . . A 213
Manning's Equation: _ 1.486 ‘A (_ﬂ) /s
n P
. . Bare - Vefocity  Grass - Velocity  Grass - Capacity
__________Q_____‘____leeﬂ Input Data: Swaie 12.1 Check Check Check
Discharge, Q= 875 8.75 cfs
Left Side Slope = 3.0 3.0 M4V
Right Side Slope = 6.0 6.0 H:1V
Base width of Channel, b= 15.0 15.0 : feet
) Bed slope, s= 0.0110 0.0110 ftfft
Available depth of channel: 2.50 2.50 feet
{O=TIONAL)  Input Manning's 'n": 0.0550 0.1300
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.38 0.63 feet
Calculated Results: Design Acceptable? ¥ feo high V 1co high
Freeboard, f= 212 1.87 feet
Calculated Velocity, V= 1.38 0.78 fps
Flow Top Width, T= 18.42 20.64 feet
Flow Area, A= 6.34 11.16 sq ft
Wetted Perimeter, P= 18.50 20.77 feet
Hydraulic Radius, R= 0.34 0.54 feet
Shear stress on channel bottom, t= - 0.26 0.43 Ibs/sf
Critical Slope, S.= 0.0632 0.3047 fu/ft
Flow stable? (no if .75, < s < 1.3S,)= yes yes
Required Freeboard= 0.5 0.5 feet
Atiowable Velocity for Lining Material= 0.0 fps

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

1APROJECTSWPLS\PPLS0902-Bell Bend Land DevelopmentANALY TICALYCALCULATICNS\EROSICN & SEDIMENTATION CALCS\SWALE\Swales. xis]Swale 12.1






{Noith American Green - ECMDS Version 4.3 [872572011 [03:49 PMICOMPUTED BY: JMO

[PROJECT NAME: PPL BBNNP IPROJECT NO.; PPLS0902
[FROM STATION/MEACH: 70 STATION/REACH, UNVEG DAAINAGE ANEA ES GWALE 1224 [DESIGN FREQUENLY: 2.25CFS
HYDRRAULIC RESULTS
Dischargs | Peak Fove [Velochy ool Avea o) | Fiydraic | Nowmal S75 [n-0.045)
(cfs) | Pesod {hus] Radusify | Deoth ()

7 n37 01 263 520 0.65 0.5
: §=00118
L, -
: 1t
: ] w00
3' LINER RESULTS Hotto Scale
Haiting Type Vegelation Charactersoes
Reach Stabity Analysis] Petmissibls Calerdated Safety Factor Remacks
Stapls Pattern Prase] Closs | Type [Dersiy| ohear Stress | Shear Stiess
{psf) {psf)
Siraight 575 Urvegetated 1.55 .66 FEY) STABLE
} Staple D




iNesth American Gresn - ECMDS Version 4.3 18/725/2011 (0348 PM{COMPUTED BY: JHO

PROGECT NAME: PPL BBNNP [PROJECT NO.: PPLSO902
[FROM STATION/REACH: [T5 STATIGN/REACH: VEG [DRAINAGE AREA: €S SWALE 1224 IDESIGN FREGUENCY: 225 CFS
HYDBAULIC RESULTS ) )
Tischarge | Peak Flow [Velocty oo Area Ty T Fipdiado T Mormal Unveinforced Vegelalion (2:0.071)
(cfs) | Pesiod [bws] Raduus(i) | Depth (i
137 o1 1.3 711 0.78 113
5 0,018
- -
ottom
Wickh = 4.00 ft
LINER RESULTS Notto Scale
Malting Type s”l YVegetation Characlenstics * 8
Reach [Stabity Analyst Pezmissible Caictiated Safety Factor Remarks
Stapie Pattern Phase | Class | Tope [Dersay] hea Sttess | Shear Stess
<) fpsf}
Stsight | Urieinfoced | Vegetation € |Bunch |1596%] 420 G.84 5.03 STABLE
Sol S andy Loam G035 0.020 1.75 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 12.2 (segment A) TO SED BASIN 12 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Pate: 15 Sep 11 Checked by:
JFM

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
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 123
Manning’s Equation: . _ 1.486 A (_ ) /s
n P
. . Bare - Velocity — Grass - Velocity  Grass - Capacity
Given Input Data: Swale 12.2A Check Check Cnock
Discharge, Q= 13.66 13.66 cfs
Left Side Slope = 2.0 2.0 H1V
Right Side Slope = 2.0 2.0 Hv
Base width of Channel, b= 4.0 4.0 fest
Bed slope, s= 0.0118 0.0118 fuft
Available depth of channel: 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n': 0.0460 0.0710
Lining Type:

Caiculate Flow Depth:

Flow depth, d= 0.90 1.13 feet
Calculated Resuits: Design Acceptahle? Vo high ¥ 100 high
Freeboard, f= 1.10 0.87 feet
Calculated Velocity, V= 2.62 1.92 ips
Flow Top Width, T= 7.60 8.54 feet
Flow Area, A= 522 7.1 sq ft
Wetted Perimeter, P= 8.02 9.07 feet
Hydraulic Radius, R= (.65 0.78 feet
Shear stress on channet bottom, 1 = 0.66 0.84 Ibs/sf
Critical Slope, 8.= 0.0375 0.0846 ft/ft
Flow stable? (noif .75, < s < 1.35.)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velogity for Lining Material= 0.0 fps

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

1PROJECTSIPPLSIPPLS0902-Bell Bend Land DavelopmenMANALYTICALVCALCULATIONSIEROSION & SEDIMENTATION CALCS\SWALE\[Swales xis]Swale 12.2A






[Notth Amevican Giearn - ECMDS Version 4.3

B/572011 (0351 PMICCMPUTED BY: JMO

[FROJECT NAME: PFL BBNNF

JPROJECT MO PPLS0S02

[FROM STATION/REACH: [T0 STATION/REACH: UNVEG [DRAINAGE AFIEA: £S SWALE 1228 IDESIGN FREQUENCY: 225CFS
Bischage | Peak Fiow [Velocky (ps] Arealsaf) | Hydotic | Nomal 575 [0=0.083)
cfs] | Pesiod frws) Rrachus(itt 1 Deoth i)
[18.0 0.1 283 6.36 073 1.04
S = 0.0100
1 TJ 1
Botl
LG Wikh » .00 &
Hotto Scals
Maiting Type Vegatation Charactenstics
Reach Stabikty Aralysts Peirrisssi)le Calculsted | Safely Factor Remarks
Staple Palt Phata | Ulass | Type [Deneiy] Shedf Stiess | Sheat Stese
aple Paitern s 1 Type |Density P oef
Staight 575 Unwyegetsted 1.55 3.65 23 STABLE
Stapls D




[Notth Amencar Green - ECMDS Versior 4.3 87257207 [0350 FM [COMPUTED BY: JMO

IFRBIECT NAME: PALBENNP [PROUECT NO.: PRLS0302
[FROM STATIONAEACH: IO STATION/REACH: VEG IDREINAGE AREA: €5 SWALE 1238 [DESIGN FREGUENCY: 2.2 CF8
HYDBAULIC RESULTS . .
Dichargs | Feak Flow [Velocky o8 Area (5ol | Fodade | Homal Urueiforced Vegelaton 1n:0.065)
(cfs) § Pesiod fres) Radkes(it] | Depth ()
T 01 207 963 088 1.3
S #0100
L =
Bottor
) width » 4.00 ft ,
LINER RESULTS Notto Scala
HMatting Typa Yegetation Charactensbies
Reach 5 bty Anakisis Pemissble | Colousted [ SofetyFactor | Remercs
Stapls Patiam Phata] Class | Tope |Derady| ohedt Sliess | Shear Shoss
(psf] (psf}
Slraight Urveinforced Vegatation T |Bunch|7595% 420 082 513 STABLE
Tol Sandy Loam 0.035 0.023 153 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 12.2 (segment A and B} TO SED BASIN 12 Print Date:
Prepared by: JMO Project #:
Date: 15 Sep 11 Checked by-
JFM

Objective:

Using Manning's equation, this spreadsheet will calcuiate the amount of flow through

6 Sep 11 11:18 AM
PPLS090Z

a trapezoidal or triangular (b=0) channel. By inputting the channel characteristics, the

flow depth will be calculated. Other flow characteristics are also computed, includinig

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 Control Manual for reference.

Qzl&&ﬁ A (ﬁ)m*\/g—

n P

Method:

Manning's Equation:

Given Input Data: Swale 12.2A/B Bare&cj:)cilx Grasz—l;g\glocitv Grasa—_g;?acitv
Discharge, Q= 17.98 17.98
Left Side Slope = 2.0 2.0
Right Side Slope = 2.0 2.0
Base width of Channel, b= 4.0 4.0
Bed slope, 5= 0.0100 0.0100
Available depth of channel: 2.00 2.00
{OPTIONAL)  Input Manning's 'n": 0.0430 0.0660
Lining Type:
Calculate Flow Depth:
Flow depth, d= 1.05 1.32
Calculated Results: Design Acgeptable? V too high ¥ too high
Freeboard, f= 0.95 0.68
Calculated Velocity, V= 2.81 206
Flow Top Width, T= 8.20 9.26
Flow Area, A= 6.41 8.72
Wetted Perimeter, P= 8.70 9.88
Hydraulic Radius, R= 0.74 0.88
Shear stress on channel bottom, © = 0.66 0.82
Critical Slope, S.= 0.0316 0.0706
Flow stable? (noif .75, <5 < 1.35,)= yes yes
Required Freeboard= 0.5 0.5
Allowable Velocity for Lining Material= 0.0

Conclusions

A temporary erosion control blanket (ECB) is needed.

cfs
H:1V
H1V
feet
ft/ft
feet

feet

feet
fps
feet
sq ft
feet
feet
Ibs/sf
ft/ft

feet
fps

PROJECTSPPLS\PPLS0902-Bell Bend Lang DevelopmentANALY TICALCALCULATIONSIEROSION & SEDIMENTATION CALCS\SWALE Swales xs)Bwale 12.28






[Morth American Green - ECMDS Version 4.3

182972011 10370 AM ICOMPUTED BY: JMO

|PROJECT MAME: PPL BBMPP

[FROJECT ND.: PPLS0302

[FROM STATION/REACH: [TO STATION/REACH: RIP RaP [DRAINAGE AREA: Swale 12.2C IDESIGN FREQUENCY: 2.25CFS
HYDRAULIC RESULTS .
- - - Rock Ripsap {n=0.300]
Dischatge | Peak Flow [Velocity [fps)f Area fsq.ft] | Hydrauiic Mormal .
(cfs] Period [hrs] Radius(ft] | Depth[ft] ’ '
50.6 a1 353 14.29 1.20 222
S =0.0444
Bott
20 Width = 2.00 & 20
LINER RESULTS Hetto Seale
b atting Type Vegetation Characteristics
Reach Gtabilty Analysis Permissible Calcutated Salety Factor Remarks
Staple Pattern Phase | Class | Type |Densiy] Shear Stiess | Shear Stiess
fpsf) {psh)
Straight Rock Riprap | Unvegetated 5.00 6.15 0.8 UMSTABLE
15in




INorth American Green - ECMDS Version 4.3 j9/29/2011  [9911 AMICOMPUTED BY: JMO

JPROJELCT NAMEE_PF'L BBNFP IPROJECT NO.: PPLS0302
IFROM STATION/REACH: [TO STATIOM/REACH: CONCRETE IDRAINAGE AREA; Swale 12.20 |DESIGN FREQUENCY: 2.25 CFS
HYDBAULIC RESULTS c te (n=0.020)
Dischaige | Peak Flow [Velooty (ips]] Area (saft) | Hydiauis | Woma st et
[cfs) Pefiod [hrs]- Radius(ft} | Depth {it]
B0.5 0.1 11.68 432 064 1.08
Bottom
21 Width = 200 ft 20
LINER RESULTS Not to Scale
Matting Tupe Yegetalion Characteristics
Reach Stahiity Analysis Permissble Calculated Safety Factor Remarks
Staple Pattern Phase | Class | Type [Density] ohear Stess | Shear Stiess

- ipsf} (psf)
Straight Concrete Unvegetated N/ 292 MAA STABLE




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

Client/Subject: PPL. Bell Bend

Description: SWALE 12.2 (segment A,B and C) TO SED BASIN 12 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date; 15 Sep 11 Checked by:
JFM

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 vefocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
- _— A 203
Manning's Equation: Q= 1.486 » A (__ ) . /S
n P
. . Bare - Velocity — Grass - Velooity  Grass - Capacity
Given Input Data: Swale 12.20/8/C P Check Check
Discharge, Q= 50.54 cfs
L.eft Side Slope = 2.0 HAV
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 2.0 feet
Bed slope, s=  0.0444 f/ft
Available depth of channe!: 2.00 feet
{OPTIONAL} Input Manning's 'n": 0.0200
Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.05 feet
Calculated Results: Design Acceptable? ¥ too high
Freeboard, f= 0.85 feet
Caiculated Velocity, V= 11.68 fps
Flow Top Width, T= 6.21 feet
Flow Area, A= 4,33 sq ft
Wetted Perimeter, P= 6.71 feet
Hydraulic Radius, R= 0.64 feet
Shear stress on channel bottom, 1 = 2.92 Ibs/sf
Critical Slope, S;= 0.0073 ft/ft
Flow stable? (no if .78, <s < 1.38.)= yes
Required Freeboard= 0.5 feet
Alfowable Velocity for Lining Material= 0.0 fps

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

IPROJECTSIPPLS\PPLS0902-Bell Bend Land DevetlopmentANALYTICALICALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALE\Swales.xls)Swale 12.2C






[Noith Ametican Gteen - ECMDS Version 4.3 [87257201%  [03:53 PM [COMPUTED BY: JMO

[PROJECT NAME: PP BONND FROJECT N0, PPLOIO02
[FEGM STATION/REACH: [0 STATIONREACH: UNVEG IDRAINAGE AREA ES SWALE 1581 [DESTGN FREGUENCY: 225 0F3
HYDRAULIC RESULTS
Dischage | Peak Slow [Velciy fipsl] Areatsall] | Hydouie | Nomal F550 (00,059
(eis] | Petiod (] Radus(ft) | Degth (it}
122 0.1 538 1.9 041 0.60
5 20,0520
1Lﬁ —ﬂr
olt
RS 00 i :
LINER RESULTS Hotto Scdke
Maling Type Vegetation Chatacteristics
Reach [Stabilty Analysis] SPemissitﬂe Calcdsated Salety Faciol Remaks
Stapic Pall Fhase| Ciass | Type [Densty| Shed Stiess § Sheas Stoss
aple Pattem 58 s | Type [Densily fosit o)
Suaght F550 Urwegetaied | 1 700 347 115 SYABLE
Crorie £




North American Gireen - ECMDS Vession 4.3 [er2672G71 {03:54 PMICOMPUTED BY: JMO

PROJECT NAME: PPL BBNNP [PROJECT NO.: PPLS0902
FRGM STATTONREACH: [T STATION/REACH: VEG IORAINAGE AREA: ES SWALE 18A.1  [PESIGN FREGUENEY T35 TTS
HYDPRAULIC RESULTS
Owchage | Fesk Fiow [Velociy [ipv] Area (sad) | Hydade | Nomd FE801n=0.459)
[cs) | Petiod (hvg] Radus(i} | Depth (it
22 01 475 257 0.48 074
$ = 0.0930
Ly -
W o Y .
LINER RESULTS Notto Scale
Matting Type Vegetation Characteristics .
Reach tabity Anabysis Pemisstde | Colousted | Salety Foctor | Remarks
Staple Paltemn Phese | Class | Typo [Densty| SPest Stess ] Shear Sliess
{psl) ipsf]
Suaght P50 Vegetaion | 3 | C  |Bach|7585%|  14.00 429 327 STABLE
Staphke £ Sod Sandy Loom 3550 0837 353 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 15A.1 TO SED BASIN 15A Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0802
Date: 15 Sep 11 Checked by
JFM

Objective:
Using Manning's equation, this spreadsheet will calcutate the amount of flow through
a trapezoidal or triangutar (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 aflowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
PR P 4 A 23
Manning's Equation: . _ 1.486 . (.._, ) . /S
n P
. . Bare - Velocity.  Grass - Velocity Grass - Capacity
Given Input Data: Swale 154.1 Check Chegk Check
Discharge, Q= 12.20 12.20 cfs
Left Side Slope = 2.0 2.0 H:1V
Right Side Slope = 2.0 20 H.1V
Base width of Channel, b= 2.0 2.0 feet
Bed slope, s= 0.0930 0.0930 ftAt
Available depth of channel: 1.50 1.50 feet
(OPTICNAL)  Input Manning's 'n': £.0390 0.0590
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.60 0.74 feet
Calculated Results: Design Accentable? V 100 high V foo high
Freeboard, f= 0.90 0.76 feet
Calculated Velocity, V= £.36 4.72 fps
Flow Top Width, T= 4.40 4.97 feet
Flow Areg, A= 1.82 2.58 sg ft
Wetted Perimeter, P= 468 5.32 feet
Hydraulic Radius, R= 0.41 0.49 {feet
Shear stress on channe! bottom, t= 3.48 4.31 Ibs/sf
Critical Slope, S.= 0.0317 0.0690 fe/ft
Flow stable? (no if .75, < s < 1.35.)= yes yes
Reqguired Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

IPROJECTS\PPLSIPPLS50802-Bell Bend Land DavelopmenBANALY TICALCALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALE  Swales. xisjSwale 15A.1






INoith American Gieen - ECMDS Version 4.3 [8725/2017 " [03:57 PMICOMPUTED BY: JHD

{PROGECT NAME: PPL BBNNP [PROVECT NO.. PPLS0902
[FROM STATION/REACH: {TO STATION/REACH: UNVEG [GRAINAGE AREA: ES SWALE 21.7  [DESIGN FREQUENCY: 2.25CFS
HYDBAULIC RESULTS
Dischatge | Pask Flow [Velocity [fps)f Areafsq it} | Hydraube Normal 575 [n=0.059)
(efs) Pesiod fhis) Radus(it} § Depth (i)
B7 01 247 150 0.3 0.45
$ = (.0400
1 Tﬂ] 1
Bolt
Lﬂ. widh <00 ,
INER S Notto Scale
Maltng Type l Vegelation Chatacterslics ;
Reach S tabdity : Peamissible | Cokoudated Safety Factor Hemarks
Staple Paitem Phase | Class | Type [Denswy| Sheal Sliess | Shear Stiess
fpsf] fpsf)
Stiaight 575 Unvegsiated 158 1.12 1.33 STABLE
Staphe O




[Noith Amercan Glesn - ELMDS Versron 4.3 l/&B2001 {0356 PMCOMPUTED BY: MO

[PROJECT NAME. PPL BBNNP [PROJECT WO FPL30%02
|FROM STATION/BEACH: [TO STATIDN/AEACH: VEG [DRAINAGE AREA: ES SWALE 211 [DESIGN FREQGUENCY: Z25CFS
HYRRAULIC RESULTS ) .
0.1
Dischaige [ Peak Flow [Veochy [oel Avea ey | Fydacke | Nownd Unveinioroed Vegetatn (<0, 10%)
(efs) | Petiod fres) Radusif) | Deoth [
B7 o1 153 24 0.41 082
L -}
, Wit o .
LINER RESULTS Notto Scale
Mating Type Vegetation Chasotensios
Reach Stabity Analysis Pemisble | Cudod | SaetyFoctor | Rk
b T Derciy] Shea Stress [ Shear Slisss
Staple Patter Phasa | Class | Type [Densiy o) o0
Suag | Uniemioreed | Vegelation T [Buwh|5%%] 420 56 270 STABLE
Sod Sandy Loam 0% 0017 309 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.1 TO SED BASIN 21 Print Date: € Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11 Checked by:
JFM

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
fine 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 )2’3 /
Q= *A V8§
n P
Given Input Data: Swale 21.1 Barte(j«h\é(eﬂl(ociiv Gras(sj};;:lajocitv Grassc;};)(?;acitv
Discharge, Q= 3.65 3.65 cfs
Left Side Slope = 3.0 3.0 H:1V
Right Side Slope = 3.0 3.0 H1V
Base width of Channel, b= 2.0 2.0 feet
Bed slope, s= 0.0400 0.0400 ftift
Available depth of channel: 1.50 1.50 feet
(OPTIONAL)  Input Manning's 'n" 0.0550 (.1080
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.45 0.63 feet
Calculated Results: Design Acceptable? V too high ¥ too high
Freeboard, f= 1.05 0.87 feet
Caiculated Velocity, V= 2.42 1.48 fps
Flow Top Width, T= 4.70 5.80 ' feet
Flow Area, A= 1.51 2.47 sq ft
Wetted Perimeter, P= 4.85 6.00 feet
Hydraulic Radius, R= 0.31 0.41 feet
Shear siress on channel bottom, t = 1.12 1.58 Ibs/sf
Critical Slope, S,= 0.0670 0.2278 fu/it
Flow stable? (no if . 7S, <5 < 1.38.)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

IWPROJECTS\PPLSWPLS0802-Bel Bend Land DevelopmentANALYTICALVCALCULATIONSIEROSION & SEDIMENTATION CALCSSWALESwates xisiSwale 21.1






[North &merican Green - ECMDS Version 4.3

18/29/2011  [09:14 AMICOMPUTED BY: JMO

IPROJECT NAME: PPL BBNPP

[PROJECT N0, PPLSGINZ

IFROM STATION/REACH:

ITO STATION/REACH: UNVEG

JDRAINAGE AREA: Swale 21.2

[DESIGN FREQUENCY: 2.25CFS

HYDBAULIC RESULTS
- - : 575 (n=0.040
Discharge | Peak Flow {Velocity (fas)} Area (sq.i} | Hydraulic Mormal :
(cfs] Period [hrsi “ | Radwsiit} | Depth fit} z ‘
2.3 0.1 2.99 7.47 0.72 116
Bettom
30 Width = 3.00 ft 3.0
LINER RESULTS Not to Seale
Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Calculated Safety Factor Remarks
Staple Patterm Phase | Class | Type |Density] Shear Skess | Shear Stress
: (psf) (psf)
Straight 575 Unvegetated 1.55 072 215 STABLE
} Staple




Morth American Grean - ECMODS Version 4.3

[8729/2011 |09 13 AMICOMPUTED BY: JMO

PROJECT MAME: PPEL BBMPP

{PROJECT NO.: PPLSGI02

FROM STATION/REACH:

{TO STATION/REACH: VEG

JDRAINAGE AREA: Swale 21.2 JDESIGN FREQUENCY: 2.25 CFS

HYDBAULIC RESULTS Unreinforced Venstat 0.086]
Discharge | Peak Flow [Velocity ffps)] Area (sq.ft} | Hydraulic Normal rreinforced Vegetation (n=0.
[cfs) Period [hrs) Radiusffiy § Depth [ft)
223 A 207 10.77 0.98 1.46
Bottom
3.0 Width = 3.60 1t 3.0
LINER RESULTS Not to Scale
Matting Type Vagetation Characteristics
Reach Stability Analysis Permissible Calculated Safety Factor Aemarks
Staple Pattern Phase ] Class | Tope |Densty} Shear Stiess § Shear Stress
(psf) (psf]
Straight Unreinforced Vegetation C $Bunch]75-95% 4,20 0a 461 STABLE
Soil Sandy Loam 0.535 0.025 1.37 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.2 TO SED BASIN 21 Print Date:
Prepared by: JMO Project #:
Date: 15 Sep 11 Chocked by:
JFM

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

6 Sep 11 11:18 AM
PPLS0902

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 hased 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 Manuat for reference.
s I A (273
Manning's Equation: . _ 1.486 | A (.... ) /s
n P
. . Bare - Velogity Grass - Velocity  Grass - Capagity
Given Input Data: Swale 21.2 Criock Check Chock
Discharge, Q= 22,30 22.30
Left Side Slope = 3.0 3.0
Right Side Slope = 3.0 3.0
Base width of Channel, b= 3.0 3.0
Bed slope, s=  0.0100 0.0100
Available depth of channel: 2.00 2.00
{OPTIONAL)  Input Manning's 'n': 0.0400 0.0660
Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.16 1.46
Calculated Results: Design Aceeptatle? V fog high Y 109 high
Freeboard, f= 0.84 0.54
Calculated Velosity, V= 2.98 2.06
Flow Top Width, T= 9.93 11.78
Flow Arga, A= 7.47 10.81
Wetted Perimeter, P= 10.31 12,25
Hydraulic Radius, R= 0.72 0.88
Shear stress on channel bottom, t= 0.72 0.91
Critical Slope, S§.= 0.0269 0.0688
Fiow stable? (no if .75, < 8 < 1.38.)= yes yes
Required Freeboard= 0.5 0.5
Allowable Velocity for Lining Malerial= 0.0

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

cfs
HAV
Hv
feet
ftift
feet

feet

feet
fps
feet
sq ft
feet
feet
Ibs/sf

/it

feet
fps

HPROJECTSIPPLSWPPLS0902-8ell Bend Land DevelopmenMANALYTICALYCALCULATIONSIEROSION & SEDIMENTATION CALUS\SWALE\Swales xis]Swale 21.2






[Notth American Gieen - ECMDS Version 4.3 [8725/2011 [54:071 PMICOMPUTED BY: MO

[PROJECT NAME, PPLBBNNP [FROJECT NO.. PPLSUS0Z ~
[FROM STATION/REALH. [73 STATION/REACH, UNVEG IORAINAGE AREA: EG SWALE 213 IDEGIGN FREGUENCY. 2250FS
HYDRAULIC RESULTS
Bieihaigs | Peak Fiow [Velooty (oo Area (safl] | Hydouke | Nomd 575 ln0 0
efs) | Pariod fhas) Raduslt) | Depth i)
202 0.1 200 573 0.70 1.20
5 = 0.0100
1 741
Lﬁ Boit
Widh =300 .
LINER RESULTS Notlo Scale
Matting Type Vegelation Chatacteristics
Reach Stabilly Analysis] sPemi?bbe Calcuated | Safely Factor Remaiks
Stapie Pattel Fhass | Ciass | Type [Densky] oner Stiess | Sheat Slress
opia Palten . yee (Denstl e o0
Strag 3 Urvegetaed 155 .78 207 STABLE
Stapts D




iNorh Amencan Gieen - ECMDS Version 4.3 18/2572011_ [04:00 PMICOMPUTED BY: JMO

{PROJECT NAME: PPL BBNNP [FRQJECT NO.: PPLS0G02
[FROM STATION/REACH: fTO STATION/BEACH: vEG [DRAINAGE AREA: E5 SWALE 21,3 DESIGN FREQUENCY. 2 25LF8
HYDRAULIC RESULTS . .
Discharge | Paak Fiow [Velocsy fpoll Aeeafoa ) | Fydacks | Wermal Unveilorced Vegetation {n=0.087)
[cfs} Peiiod [hes] Radws(ft] | Depth (it}
202 01 2.00 1019 0:86 1.53
$ 20,0100
‘ LTD Tﬁl 1
, ng* -?‘5.‘00 it
LINER RESULTS Not to Scala
Maltng Type Yegelation Chatacternstics
Reach Stabity Analysis Pemissbls | Calculated | SafetyFactor [ Remaiks
Staple Pattem Phase | Closs | Type |Denmiy| Shear Stiess | Sheat Stress
(psf) (psf)
Staight | Unieindorced | Vegetation T [Bunch|75%%] 420 0% 4.3 CTABLE
Sod Sandy Losen 0635 6.026 137 STABLE




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

Clien¥/Subject; PPL Bell Bend

Description: SWALE 21.3 TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11 Checked by:
JFM

Objective:
Using Manning's eqguation, this spreadsheet wili calculate the amount of flow through

a frapezoidal 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.
PR PO 1.4 A 213
Manning's Equation: Q= 1.486 . A (_ ) . /S
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 21.3 pooyy Chack Chock
Discharge, Q= 20.23 20.23 cfs
Left Side Slope = 3.0 3.0 HAV
Right Side Slope = 3.0 3.0 H:1V
Base width of Channel, b= 20 2.0 feet
'~ Bedslope,s=  0.0100 0.0100 fft
Available depth of channei: 3.00 3.00 feet
{OPTIGNAL)  Input Manning's 'n": 0.0390 0.0670

Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.20 1.53 feet
Calculated Results: Design Acceptable? Y {00 high ¥ oo high
Freeboard, f= 1.80 147 feet
Calculated Velocity, V= 3.00 2.00 fps
Flow Top Width, T= 9.22 11.19 feet
low Area, A= 6.74 10.10 sq ft
Wetied Perimeter, P= 9.61 11.69 feet
Hydraulic Radius, R= 0.70 (.86 feet
Shear stress on channel bottom, © = 0.75 0.96 ibs/sf
Critical Slope, S.= 0.0260 0.0717 ft/ft
Flow stable? (noif .75, < s < 1.38,)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

IPROJECTS\PPLS\PPLS0502-Bell Bend Land DevelopmenPANALYTICALCALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALE\[Swales xls)Swale 21.3






{Noth Amencan Gresn - ECMDS Varsion 4.3 872572011 [04:04 PMICOMPOTED BY: JMO

jPROJECT NAME: PFL BENNP PROJECT NC.. PPLS0902
[FROM STATION/REACH: [0 STATIONAREACH URVEG IDRANAGE AREA ES GWALE 214 IDESIGN FAEQUENCY. 225CFS
HYDRAULIC BESULTS
Dischorge | Pock Flow [Velocky fipsl] Area o fl] | Hydiauko | Horma 56250 (n:0.09)
fcfs) Petiod (his] Radeisiit] | Depth (1Y)
133 x| 5.94 224 0.41 055
5 = 0.0800
L -
8
: widh 2S00 1 .
LINER RESULTS Notlo Scale
) Mathng Type Vegetation Chatactenistics
Aeach Stablky Anaksie] Pemissbis | Colisted | SofeyFactor | Semarks
Staple Paltemn Phaso | Closs | Type [Densty| Shear Stress | Shear Stoss
[psf) (psf
Susght 5250 Unvegetated ] 1 700 20 110 STROLE
Staphe E




Horh Amencan Green - LMD Vefsion 4.3 BT J04-06 P LOMPUTED BY: OMO

PROJECT NAME: PPLBBNNP PPROJECT N0 PPLSOIZ
FROM STATION/IEALH: [T STATHON/MEACH: Vel IDRAINAGE AREA ES SWALE 214 IDEGIGN FAEQUENCY: 226 CFS
HYDBRAULIC BESULTS
Dchags | Pask Flow [Veloaiy (o] Aiva [sa T | Hydaie | Neimal SC250 (n0.0%0)
(els]_| Petiod ihs) Radus(ft) | Degth (i
1323 a1 i3 30 0.50 0.63
$ 2 0.0800
L -
ol
widh oo n
N g Notto Scale
Malting Type Vegetation Characlensiios
Reach S abilty Arialysis Pemisstie ] Calcusted | SafetyFactor | Hemaiks
Staple Pattem e | Class | Type [Dersdy] Shea Stess | Shear Stess
[psf) fpsf)
Shiaight 50750 Vegetaion | 3 | C |Buch|7505%| 0.0 345 z30 STABLE
Staple € Sol Sandy Loam 0.800 0629 137 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.4 TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0802
Date: 15 Sep 11 Checked by:
JEM

Objective;
Using Manning's equation, this spreadsheet will caiculate the amount of flow through
a trapezoidal or friangular (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 allowahle velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
P s A 213
Manning's Equation: - _ 1.486 A ( L ) . /S
n P
. . Bare - Velocity — Grass - Velocity  Grass - Capagily
Given input Data: Swale 21.4 Check Check Check
Discharge, Q= 13.32 13.32 cls
Left Side Slope = 20 2.0 H:AV
Right Side Slope = 2.0 2.0 M1V
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s= 0.0800 0.0800 ft/ft
Available depth of channel: 2.00 2.00 feet
(OFTIONAL)  Input Manning's 'n': 0.0390 0.0600
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.55 0.69 feet
Calculated Results: {esign Accaplable? ¥ too high ¥ too high
Freeboard, f= 1.45 1.31 feet
Calculated Velocity, V= 5.94 4.38 fps
Flow Top Width, T= 5.19 577 feet
Flow Area, A= 2.24 3.04 sqft
Wetted Perimeter, P= 545 6.10 feet
Hydraulic Radius, R= 0.41 0.50 feet
Shear siress on channel bottom, T = 274 3.46 Ibs/sf
Critical Stope, S~ 0.0313 0.0698 ft/it
Flow stable? (no if .75, < s < 1.35.)= yes no
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

1APROJECTSIPELS\PPLS0902-Bell Bend Land DevelopmentANALYTICALWCALCULATIONSIERGSION & SEDIMENTATION CALCS\SWALEYSwales.xis]Swale 21.4






Noith Asnencan Gieen - ECMDS Version 4.3

[8/25/2011 10412 PMICOMPUTED BY: JMO

PROJECT NAME: PPL BENNP

JPROJECT N PPLS0902

FROM STATION/REACH: {TD STATION/REACH: UNVEG [DRAINAGE AREA; £S5 SWALE 21.54  [DESIGN FREQUENCY: 225CF5
Dischacge | Pesk Flow Velocty (fps Area (sq.ft) | Hydiause Notmal PS30 (=0.028)
{cfs) Pesiod this] Raduss(ft] | Depth ft}
B1.3 Q1 975 828 076 117
S = 00508
Ly )
t
. Wgﬁt-f’%"w ft
LINER RESULTS Natto Scdle
Matting Type Yegetation Charactesistics
Reach [Stablity Analysis] SPemisssHe Smaled S afety Factor Aemarks
Shapke Palt ®h Class | Twoe D ensi hea Slress ress
aphe Pattein 356 oo [Density sh) P
Straght PS50 Unvegetated 1 4.00 367 109 STABLE
Staple £




Noth Amencan Green - ECMDS Version 4.3 /2572011 [04:15 PM [COMPUTED BY: JMO
[PROJECT NAME: PPL BBNNP [PROJECT NO.- PPLSDA02
[FROM STATION/REACH: [TO STATION/REACH: VEG IDRAINAGE AREA: EG SWALE 216 [DESIGN FREQUENCY: 225LFS
HYDRAULIC RESULTS
Discharge | Peak Fiow [Welooty [fpsl Area (sq 11 | Hydode | Nomal PE50 (n-0.042)
fofs) | Period [tus] Padusliy | Depthft)
1.3 0.1 7.34 9.3 0.83 1.43
5« 0.0500
Ly -]
otls
wige oo
LINER RESULTS Notlo Seete
Hatfng Type Vegstation Chaactenstios
fieach Stabity Anaysis Pemissihe | Coloulsted | SsfetyFactor | Remarks
Ctapie Pattern Phase] Ciass | Type |Denity| Shea Stiess | Sheaf Stess
fpsf) Ipsf)
Straight P50 Vegelation 3 C [Bunch|75:98%F 1400 .45 314 STABLE
Stapla £ Sod Sandy Loam 3.250 0.711 457 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.5A TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 1 Checked by:
JFM

Objective:
Using Manning's eguation, this spreadsheet wili calculate the amount of flow through

a trapezoidal or triangufar (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 (23
Manning's Equation: Q= 1486 ‘A (_ ) . /S
n i
. . Bare - Velocity  Grass - Veloclty  Grass - Capaoily
Given Input Data: Swale 21.54 Check Check Check
Discharge, Q= 61.28 61.29 cfs
Left Side Slope = 2.0 2.0 H1V
Right Side Slope = 2.0 2.0 H:1V
Base width of Channel, b= 30 3.0 feet
B Bed slope, s=  0.0500 0.0500 fiift
Available depth of channel: 2.00 2.00 feet
{OPTIONAL) Input Manning's 'n": 0.0280 0.0420
Lining Type:

Calculate Flow Depth:

Flow depth, d= 1.17 1.43 feet
Calculated Results: Design Acceplable? ¥ 1o¢ high Y oo high
Freeboard, f= 0.83 0.57 feat
Calculated Velocity, V= 9.85 7.32 fps
Flow Top Width, T= 7.67 8.71 feet
Flow Area, A= 6.22 8.37 sq ft
Wetted Perimeter, P= 8,22 9.39 feet
Hydraulic Radius, R= 0.76 0.89 feet
Shear stress on channel bottom, © = 3.64 4.46 tbs/sf
Critical Slope, §,= 0.0134 0.0288 ft/ft
Flow stable? (no if .78, < s < 1.38.)}= yes yes
Required Freeboard= 0.5 0.5 feet
Allowabie Velocity for Lining Material= 0.0 fps

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

IAPROJECTSIPPLSPPLS0802-Bet Bend Land DevelopmenPANALYTICALCALCULATIONSIERQSION 8 SEDIMENTATION CALCSISWALESwales xis]Swale 21.5A






{Morth Ametican Gieen - ELMDS Version 4.3

[8/2572611 [04:18 PM[COMPUTED BY: JMO

{PROJECT NAME: PPLBBNNP

[PROJECT NO.. PPLS0902

{FROM STATION/REACH: ITO STATION/REACH: LNVEG [DEAINAGE AREA: £5 SWALE 2158  [DESIGN FREGUENCY: PR LAN TS
HYDRAULIC RESULTS
Discharga | Peak Flow [Velocky (fpsl] Area (sq.ft) | Hydiaukc Hotmal 27 (m0.055)
[cls) Paiod [hes} Radiugﬂl Depth [it]
n.2 0t 0.493 0.20 0.08 0.08
§ = 0.0550
1 E ‘Q_J t
t
Wgﬁfgfﬂ.}fl .
Not to Scale
Matting Type Vegstation Charactenstics
Reach StabiﬁtyAndyssl’ Permissile Sl:abdsated Salety Factor Remaks
Slaple Pattern Prase ] Cfass | T Densiy Shoa Stress { Shear Strass
> e (psf) fosf
Suaght 575 Unvegetated 1.55 0.22 6.93 STABLE
Staple D




iNotth Amencan Green - ECMDS Version 4.3 B/25/2011 10416 PHICOMPUTED BY: JMO

PROJECT NAME: PPL BENNF IPROJECT NO.: PPLSO02 -
FROM STATION/REACH: IT0 STATIONAREALH: VEG DRAINAGE AREA ES SWALE 2150 IDESIGN FREQUENLY: 2250FS
HYDRAULIC RESULTS . i
Diechaigs | Peak Flow [Velocty psl] Avea afi | ydiacke T Nowma Urveinforced Vegetotion (n0.2%9)
(cfs) | Petiod (iws) Radus(t] | Depth it
0.2 81 5.3 0.53 514 0.16
5 =0.0550
Ly -}
Bott
. Width = 3,001
LINER RESULTS Notto Scale
Mattng Tupe Vegetation Characteristics
Reach bty Ansiysis Pemissble | Colculsted | SafetyFactor | Remarks
Staple Patiem Phase] Class | Type [Denciy} ohedd Stsss | Shear Stress
{ps} {nsf)
Staight | Urisniorced | Vegetation C [Bunch |7595%] 420 055 7.70 STABLE
Sl Sandy Loam 0,036 0,001 301 STABLE




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

Client/Subject; PPL Bell Bend

Description; SWALE 21,58 TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by JMO Project #: PPLS0902
Date: 15 Sep 11 Checked by:
JFM

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 altowable velocity as indicated by the PA E&S manual.

Method: See PA Erosion and Sedimentation Control Manual for reference.
A i A 23
Manning's Equation: , _ 1.486 A (_) /s
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capacity
Given Input Data: Swale 21,58 Crock Chack Chack
Discharge, Q= 0.23 0.23 cfs
Left Side Slope = 2.0 2.0 H: 1V
Right Side Slope = 2.0 20 H:v
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s=  0.0550 0.0550 fi/ft
Available depth of channel: 2.00 2.00 feet
{orPTIONALY Input Manning's 'n": 0.0550 0.2500
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.13 0.30 feet
Calculated Resulits: Design Acceptable? V too high ¥ to0 high
Freeboard, f= 1.87 1.70 feet
Calculated Velocity, V= 0.55 0.21 fps
Flow Top Width, T= 3.51 4.19 feet
Flow Area, A= 0.42 1.07 sq ft
Wetted Perimeter, P= 3.57 4.33 feet
Hydraulic Radius, R= 012 025 feet
Shear stress on channel bottom, = 0.44 1.02 Ibs/sf
Critical Slope, $.= 0.0916 1.4979 ft/ft
Flow stable? (no if 7S5, <s < 1.38.)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

Conclusions
A temporary erosion contro! blanket (ECB) is needed.

IVPROJECTSIPPLS\PPLS0902-Bell Bend Land DevelopmeniANALY TICALVCALCULATIONSIEROSION & SEDIMENTATION CALCS\SWALEY Swales xisjSwale 21.58






IMorth Amstican Green - ECMDS Version 4.3

18/29/2011 |09:15 AMICOMPUTED BY: JMG

IPROJECT NAME: PPL BBNPP

PROJECT NO.: PPL50902

FROM STATION/REACH: ITO STATION/REACH: AIP RAP DRAINAGE AREA: Swale 21.5C |DESIGN FREQUENLCY: 2.25CF3
HYDRAULIC RESULTS Rock Riprap (n=0.100]
Dischaige | Peak Flow [Velociy (ps)] Atea (saff] | Hydiadic | Nomal ok TR
(cfs) Perind thrs) Radius(ft] § Dapth [ft)
£5.2 0.1 4,81 1354 1.15 1.96
Bottom
20 Width = 3,00 ft 20
LINER RESULTS Not to Scale
Matting Type Vegetation Characteristics
Reach Stability Analysiz Permissible Calculated Safety Factor Remarks
Staple Pattem Phase | Class ] Type [Density] ShearStress | Shear Stiess
(psf} (psf)
Straight Rock Riprap | Unvegstated 5.00 10.62 0.47 UMSTABLE
15in




MNorth American Green - ECMDS Version 4.3

872972011 03:16 AMJCOMPUTED BY: JMO

PROJECT MAME: PPL BENPP

PROJECT NO.: PPLS0302

{FROM STATION/REACH:

[TG STATION/REACH: CONCRETE

DRAIMAGE AREA: Swale 21.5C

IDESIGN FREQUENCY: 2.25CFS

HYDRAULIC RESULTS
- - : Concrete {n=0.020)
Discharge { Peak Flow [Yelocity (fps)} Area (sq.ft] | Hydraulic MHormal *
fcfst Perind [hrs] Radius(ft] | Depth (i)
65.2 0 15.63 417 4.60 083
Bott
70 width = 3,00 f 70
LINER RESULTS Not to Seale
Matting Type Yegetation Characteristics
Reach Stability Analysis Permissible Calculated Satety Factor Remaiks
Staple Pattern Phase | Class | Type |Density| Shear Stress Shea Slress
fpsf) (psi]
Straight Conecrete Unvegetated WN/A 4.76 N/A STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.5C TO SED BASIN 21 Print Date: & Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0302
Date: 15 Sep 11 Checked by:
JFEM
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 ¢alculates the maximum allowable velocity as indicated by the PA E&S manual.
Method: See PA Erosion and Sedimentation Control Manual for reference.
s S A (23
Manning's Equation: Q = 1.486 A (_ ) /s
n P
. . Bare - Velocity  Grass - Velocity  Grass - Capagity
Given Input Data: Swale 21.5C Cheok Check Chack
Discharge, Q= 65,23 cfs
left Side Slope = 2.0 H1V
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 3.0 feet
Bed slope, s= (.0869 i/t
Available depth of channek: 2.00 feet
{OPTIONAL) Input Manning's 'n". 0.0200
Lining Type:
Calculate Flow Depth:
Flow depth, d= 0.88 feet
Calculated Results: Design Acceptable? V to0 high
Freeboard, f= 1.12 feet
Calculated Velocity, V= 15,64 fps
Flow Top Width, T= 6.51 feet
Flow Area, A= 417 sq ft
Wetted Perimeter, P= 6.92 feet
Hydraulic Radius, R= 0.60 feet
Shear stress on channel bottom, 1= 4,76 lbs/sf
Critical Slope, S.= 0.0073 fi/ft
Flow stable? (no if .78, < s < 1.38.)= ves
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 0.0 ps

Conclusions

A temporary erosion control blanket (ECB) is needed.

IVPROJECTSWPLS\PPLS0S802-Bell Band Land DevelopmentANALYTICALVCALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALEY Swates.xis)Swale 21.5C






[Noith Amencan Green - ECMDS Version 4.3 Jer2572011  [04:20 PM [COMPUTED BY; JMO

[PROJECT MAME: PPL BBNNP [PRAUECT MG.: PPLSON02
[FROM STATIGN/BEACH; |TO STATION/REACH: UNVEG [DRAINAGE AREA: ES SWALE 21.6A  [DESIGH FREQUENCY: 225CFS
HYDRAULIC RESULTS
Dischaige | Peak Flow [Velocky (fpsk Avea (sqft] | Hydade | Normal SC250 (n=0.046)
[cf3) Petiod (s} Radwsffy § Deolh (It
7.2 01 4.31 1.67 034 043

H 1
l_fﬂ Bottom .2_4
Wickh = 3.00ft .

LINER RESULTS Neotto Scaks
Matting Tope Vegetation Chatacletistics
Reach S tabibty Analysis) Pesmissible Calculsted | Safety Facioe Remarks
Staple Pattem Phase | Clsss | Type [Densty Shear Stress { Shear Stress
(psf) fst}
Straight SC250 Unvegetaled 1 300 1.54 195 STABLE
Staple £




[Nesth Amencan Green - ECMDS Version 4.4 [B7572011 [D4:21 PMICOMPUTED BY: JMO

{PROJECT NAME. PFL EGMNP [PAGIECT NO.. PPLSO0Z
FROM STATIGN/BREACH: [TO'STATION/REACH: VEG [DRAINAGE AREA: £5 SWALE 2154 IDESIGN FREQUENCY: 225 CFS
Dicharge | ook Flow [Veichy ool Area (sqfi | Hydads | Nomal 3520 [0=0.078]
[efs] ] Pesiod [tws) Radus(lt] | Depth ()
g2 .1 275 282 0.45 062
5 =0.05M
Ly -
Bott
Widh 300 ft
Notto Scale
Mattieng Tope ' Vagatation Characteristics
Reach S tabity Analysis Parmigsibis Caloudated Safely Factor Remarks
Stapls Pattemn Phase ] Class | Tyoe [Densty] Shes Stass | Sheat Stress
(osf (psf)
Stiaight SC250 Yegelation 3 C {Buwch[75®z]  10.00 220 454 STABLE
Stapls £ Sol Sandy Loam 0800 0.270 297 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.6A TO SED BASIN 21 Print Date: 6 Sep 11 1118 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11 Checked by:
JFM

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 I A 23
Manning's Equation: . _ 1.486 A (..._ ) . /S
n P
. . Bare - Velocity  Grass - Velocity — Grass - Capacity
Given Input Data: Swale 21.6A Check Chack Chack
Discharge, Q= 7.22 7.22 cfs
Left Side Slope = 2.0 2.0 Hiv
Right Side Slope = 2.0 2.0 Hi1V
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s= 0.0571 0.0571 ft/ft
Availabte depth of channel: 1.50 1.50 feet
(OPTIONAL) Input Manning's 'n": (.0400 0.0760
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.44 0.62 feet
Calculated Resuits: Design Acceptable? Y too high V tap high
Freeboard, f= 1.06 0.88 feet
Calculated Velocity, V= 4.28 2.74 fps
Flow Top Width, T= 4,74 5.49 feet
Flow Area, A= 1.69 2.64 sq ft
Wetted Perimeter, P= 4.95 578 feet
Hydraulic Radius, R= 0.34 0.46 feet
Shear stress on channel bottom, 1= 1.56 2.22 [bsisf
Critical Slope, S.= 0.0348 0.1151 ft/ft
Flow stable? {no if .75, <s < 1.3§y)= yes yes
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

MPROJECTSIPPLS\PPLS0§02-Bell Bend Land DevelopmenlANALY TICALICALCULATIONSIEROSION & SEDIMENTATION CALCS\SWALEY Swales xsiSwale 21.6A






[Mosth American Green - ECHMDS Version 4.3

1872572611 [04:25 PM ICOMPUTED 8Y: MO

[PRGIECT NAME: PFL BBNNP

[PROJECT NO.. PPLST902

{FROM STATION/REACH: ITD STATION/REACH: UNVEG [ORAINAGE AREA; ES SWALE 2168 [DESIGN FREQUENCY: 225CFS
Discharge | Peak Flow [Velocily [fps) Atealsqlt] § Hydiade Hormal SC250 {p0.040)
{cis) Period [hys) Radwisfit] § Denth [t}
B3 0.1 458 1.99 038 0.50
S = 0.0550
L o
t
\kﬁgﬁfg.‘l)ﬂl
LINER RESULTS Natto Scale
Matting Typs Vegetation Chatacieristics
Reach 1S tabiity Anahysis Permissibie sCaicdSated Safety Factor Remaks
Staple P2l Phass | Class | Tvps [Densiy| Shear Stiess | Sheat Sties
e Patern g el s Y fosf)
Straight SC250 Unvegetated 1 300 t.n 1.76 STABLE
Staple E




[Morth American Giesn - ECMDS Vession 4.3 fa7z572011  104:26 PMICOMPUTED BY: JMD

[PROJECT NO.. PPLS0S02

[PROUECT NAME: PPL BBNNP
[FROM STATION/REACH: {TO STATION/REACH: VEG [DRAINAGE AREA: ES SWALE 21.68  [DESIGN FREQUENCY: 225CFS
HYDRAULIC RESULTS
.67
Dischaiga { Peak Flow {Velocily ifps] Area[sqfl] | Hydraubc Mormal 3620 n=0.570}
{efs) Penod [tus) Radiusiitt | Depth (1Y)
B.1 0t 308 295 0.49 0.68
S = 0.0550
1 Lm 1
Bolt
widh <300 1 T?J
LUNER RESULTS Notto Seale
Matting Type Vegetation Chaacteristics
Reach [Stababty Anakysts Permissible Calcuiated Sately Facior Remmarics
Stacle Pait Phase] Class | T Densay] Sheat Stress | Shear Skess
eple Pallen 2| Flose | Fowo [Densiyl ) fos
Staight S0 Vegeiation 3 C | Bunch {75:95% 10.00 233 430 STABLE
Staple £ Sol Sandy Loam (800 03 253 STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.6B TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0S02
Date: 15 Sep 11 Checked by-
JFM

Chijective:
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
ling calculates the maximum aliowable velocity as indicated by the PA E&S manual.

Method;: See PA Erosion and Sedimentation Control Manual for reference.
N . A 203
Manning's Equation: 1.486 - (_ ) *ﬂ
n P
. . Bare - Vejocity — Grass - Veiocity Grass - Capacity
Given Input Data; Swale 21.68 Chetk Check Check
Discharge, Q= 9.09 8.09 cfs
Left Side Slope = 20 2.0 H:AvV
Right Side Slope = 2.0 2.0 H: 1V
Base width of Channel, b= 3.0 3.0 feet
Bed slope, s=  0.1000 0.1000 it
Available depth of channel: 2.00 2.00 feet
(OPTIONAL)  Input Manning's 'n': 0.0400 0.0700
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.42 0.58 feet
Calculated Results: Design Acceptable? V 100 high ¥ tog high
Freeboard, f= 1.58 1.42 feet
Calculated Velocity, V= 5.59 379 fps
Flow Top Width, T= 4.69 5.31 feet
Flow Area, A= 1.63 2.40 sq ft
Wetied Perimeter, P= 4.89 5.58 feet
Hydraulic Radius, R= 0.33 0.43 feet
Shear stress on channel bottom, © = 264 3.60 Ibs/sf
Critical Slope, S.= 0.0351 0.0994 fi/ft
Flow stable? (noif 7S, <s<1.35.)= yes no
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Maferial= 0.0 fps

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

I\PROJECTS\PPLE\PPLS0802-Belt Bend Land DevelopmenANALYTICALMCALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALE\Swales.xls)Swale 21,68






{Mortt American Green - ECMDS Version 4.3

[5729/2011 |09:13AM [COMPUTED BY: MO

PROJECT NAME: PPL 8BNPP

PROJECT NO.: PPLSGRI02

FROM STATION/REACH:

ITO STATION/REACH: UNVER

IDRAINAGE AREA: Swale 21.6C

[DESIGN FREQUENCY: 2.25CF5

HYDBAULIC BESUILTS
. - s SC250 (n=0.021)
Discharge | Peak Flow {Velocity (fps)] Area {sq.ft) | Hydiaulic Nomaal *
[cts] Periad [hrs) Badius(ft] | Depth(ft
59.3 0.1 6.70 8.86 092 1.48
Bottom
20 Width = 3.00 ft 2.0
LINER RESULTS Notto Scals
Matting Type Yegetation Characteristics
Reach Stability Analysis Permissible Caleulated Safety Factor Remarks
Staple Pattem Phase | Class | Type 1Density] Shear Stress Shear Stress
{psf) (psf)
Straight SC250 Unvegetated i 300 0.93 3.24 STABLE
Staple E




Morth American Green - ECMOS Version 4.3

18729/2011 [10:47 &M JCOMPUTED BY: JMO

JPROJECT NAME: PPL BBNPP

IPROJECT NG.: PPLS0902

FROM STATION/REACH:

[T STATION/REACH: VEG

[DRAINAGE AREA: SWALE 21.6C

[DESIGN FREQUENLCY: 25YR

HYDRAULIC RESULTS
. - - SC250 (n=0.048)
Discharge | Peak Flow |Velocity {fps}] Area(sqft) | Hydraulic Normnat .
fofs) Peariod [hes) Radiusift} | Depth [ft) l !
59.3 0.1 357 18.59 1.23 1.89
$ = 0,000
Bottarm
2.0 Wwidth = 5.00 ft 20
{INER RESULTS Notto Scale
Matting Type Yegetation Charactsiistics
Reach Stability Analysis Pearmissible Calculated Safety Factor Remarks
Staple Pattem Phase | Class | Typs |Density] onear Stress | Shear Stress
pst] (psf)
Straight SC250 Yegetation 3 C | Bunch}75-85% 10.00 1.18 8.48 STABLE
Stapls E Soil Sandy Loam 0.800 G044 17.93 STABLE




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

Client/Subject; PPL Bell Bend

Description: SWALE 21.6C TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0902
Date: 15 Sep 11 Checked by-
JFM

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
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 A (23
Manning's Equation: ., _ 1.486 ‘A (.__ ) N /S
n P
. . Bare - Velocity — Grags - Velocity —Grass - Capacity
Given Input Data: Swale 21.6C Check Check Check
Discharge, Q= 59,31 59.31 cfs
Left Side Slope = 2.0 2.0 HAV
Right Side Slope = 2.0 2.0 HV
Base width of Channel, b= 5.0 5.0 feet
Bed slope, s=  0.0100 0.0100 i/t
Available depth of channel: 2.50 2.50 feet
{opTIONAL)  Input Manning's 'n': 0.0210 0.0480
Lining Type!

Calculate Fiow Depth:

Flow depth, d= 1.23 1.89 feet
Calculated Results: Design Acceptable? ¥ too high ¥ too high
Freeboard, f= 1.27 0.61 feet
Calculated Velocity, V= 5.47 3.56 fps
Flow Top Width, T= 9.92 12.58 feet
Flow Area, A= 917 16.65 sq ft
Wetted Perimeter, P= 10.50 13.47 feet
Hydraulic Radius, R= 0.87 1.24 feet
Shear stress on channel bottom, ©= 0.77 1.18 Ibs/sf
Critical Slope, S.= 0.0071 0.0335 fifft
Flow stable? (noif .78, <s < 1.35,)= yes ves
Required Freeboard= 0.5 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

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

NPROJECTS\PPLS\PPLS0902-Bel Bend Land DevelopmentANALYTICALCALCULATICNS\EROSION & SEDIMENTATION CALCS\SWALEYSwales xis|Swale 21.6C






INorth American Green - ECMDS Version 4.3

[3/29/2011 |09:26 AM|COMPUTED BY: JMD

{PROJECT NAME: PPL BENPP

PRCJECT NO.: PPL50902

JFROM STATIONZREACH:

[TO STATION/REACH: RIP RAP

DRAINAGE AREA: Swale 216D

JDESIGN FREGQUEMCY: 2.25CFS

HYDBAULIC RESULTS Aock i (n=0,100)
Discharge § Peak Flow [Yelocty {fpsi] Area (sq.ft) | Hydraulic Mormal oeR TIprap N7
[cfs) Period [hrs) Badius(ft] | Depth {ft] ' l
756 0.1 £.96 11.01 1.05 1.90
S=02080
Bottom
2.0 WwWidth = 2.00 ft 2.0
LINER RESULTS Notto Seale
Matting Type Vegetation Characteristics
Reach Stability Analysis: Permissible Caleulated Safety Factor Remarks
Staple Pattern Phase ] Class | Type |Density] ohedr Stiess Shear Stress
fosf] [psf]
Skaight Rock Riprap 1 Unvegetated 5.00 231 0.2 UMSTABLE
15in




IMorth American Green - ECMDS Version 4.3 [8/29/2011 |09:27 AM [COMPUTED BY: dMD

JPROJECT NAME: PPL BBNPP JPROJECT NO.: PPLS0302
JFROM STATION/REACH: ITO STATION/REACH: CONCRETE  IDRAINAGE AREA:; Swale 21.6D |DESIGN FREQUENCY: 2.25 CFS
HYDBRAULIC RESULTS
- - X Conereta [n=0.020)
Discharge | Peak Flow {Velocity (fps)] Arsa [sq.ft] § Hydraulic Normal :
[cls) Period [hrs) Radius(ft] I Depth (it
5.6 0.1 2280 335 0.56 089
Bottom
20 Width = 2.00 ft 2.0
LINER RESULTS Notto Seale
Matting Type Vegetation Characteristics
Reach Stability Analysis Permissible Calculated Safely Factor Remasis
Staple Pattemn Phase | Class { Tupe [Density Shear Stress | Shear Stiess

(psf) {psf)
Straight Concrete Unvegetated NZA .07 N/A STABLE




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

Client/Subject: PPL Bell Bend

Description: SWALE 21.6D TO SED BASIN 21 Print Date: 6 Sep 11 11:18 AM
Prepared by: JMO Project #: PPLS0O02
Date: 15 Sep 11 Checked by:
JFM

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
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 Controf Manual for reference.
—_— I A (21
Manning's Equation: Q= 1.486 . A (_ ) /s
n P
. ] Bare - Velocity — Grass - Velocity  Grass - Capacity
Given Input Data: Swale 21.6D Check Chock Chock
Discharge, Q= 75.62 cfs
Left Side Slope = 2.0 HAv
Right Side Slope = 2.0 H:1V
Base width of Channel, b= 2.0 feet
Bed slope, s= 0.2000 ft/ft
Available depth of channel: 3.00 feet
(OPTIONALY Input Manning's 'n" 0.0200
Lining Type:

Calculate Flow Depth:

Flow depth, d= 0.89 feet
Caiculated Results: Design Acceptable? ¥ tag high
Freeboard, f= 2.11 feet
Calculated Velocity, V= 22.61 fps
Flow Top Width, T= 5.55 feet
Flow Area, A= 3.34 sqg ft
Wetted Perimeter, P= 5.96 feet
Hydraulic Radius, R= 0.56 feet
Shear stress on channel bottom, t= 11.06 lbs/sf
Critical Slope, S,= 0.0076 ft/ft
Flow stable? (no if .75, < s < 1.35,}= yes
Required Freeboard= 0.5 feet
Allowable Velocity for Lining Material= 0.0 fps

Conclusions
A temporary erosion contro! blanket (ECB) is needed.

I\PROJECTSIPPLS\PPLS0802-8ell Bend Land DevelopmenMANALYTICALCALCULATIONS\EROSION & SEDIMENTATION CALCS\SWALESwales.xis|Swale 21.60
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