APPENDIX E
Sediment Basin Calculations
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Client/Subject: PPL. Beli Bend, LL.C e

Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:29 AM

Prepared by: J. Volonakis Project #: PPLS0902
Date: 17 Aug 11 Checked by

Sediment Basin Design Calculations:

D. Moinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosicn and sediment control measures, The calculations

below are based on the criteria mandated by the PA E&S Manual (March '00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN 1

Drainage Area to Basin: 17.8 acres {if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary to Basin: 17.8 acres

Requirements:
Required Sediment Storage volumse: 17,820 i (1000 % disturbed acre)

Is the basin in a HQ or EV watershed? Yes, Reductions not allfowed in a HQ or EV watershed.

Dewatering Zone Volume Determination (Standard Dewatering Zong = 5000 ftalacrel

Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

ts flow length to width greater than 4:17? Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft*facre after reductions (minimum of 3600 ft*facre)
Required Dewatering Zone volume: 89,100 ft3 (5000 ft3/ total acre)
Minimum total storage volume: 106,920 f© {Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Etevation  Plan Area A Vol £ Vol

Bottom of Basin Elevation:  665.00 43699.0
666.00 47,4040 455515 455515
668.00 5490210 102,325.0 147,876.5
670.00 62,562.0 117.483.0 265359.5
Embankment Top Elevation:  672.00 70,354.0 132,916.0 398,275.5

Actual Storage Volumes and Riser Height
Etevation of Top of Sed. Storage {cleanout): 665.40 feet {provides Required Sediment starage volume}
Crest of Principal Spillway (Riser):  669.00 feet {minimum elev to provide Dewatering Zone: 667.24 ft)
Actual Storage volume provided at riser crest: 204,708 ft®

Other Basin Characteristics
Flow tength through basin; 700 feet 2to 1 (minimum flow length: 341.74 ft. see page 56)
Average width of basin: 50 feet 4to 1 (minimum flow length: 484.73 ft; see page 56)
Length to width ratio:  14.0to 1 {minimum 2 to 1)

LCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\PPLS0802_Sed Basin Design 1.xis|Sed Basin Design



Sediment Basin Design Calculations; Continued (page 2 of 3)
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Sediment Basin Name: SEDIMENT BASIN 1

LCULATIONS\ERCSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\PPLS0802_Sed Basin Design 1.xIs|Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 15.0 feet {minimum bottern width is 8', see page 40)
Emergency Spillway outlet side slopes: 3to1
Emergency Spiliway crest elevation:  870.00 feet {minimum crest elev: 669.50 ft; & in over riser crest)

(maximum crest elev: 671.50 ft; 6 in below top of berm)

Required Discharge from Basin

Minimum discharge capacity {2 cfs/fac) Q = 35.6 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge
Discharge through riser/barrel = 356  ¢fs
Riser Flow:

Length/Width of Principal Spillway {Riser): 4.0 feet by 20 feet
Crest of Principal Spillway (Riser):  669.00 feet

Orifice flow from Riser: Q = 0.9 Ay, (2gh)°° Solveforh=  0.38
Weir flow from Riser: Q=3.1P,,h'? Solveforh=  0.97  feet. Klev: 669.97 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert efevation at basin:  665.00 feet
Diameter of Barrel; 2.5 feet (maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L = 54 feet

Slope of the barrel : 1.9%
Discharge pipe invert elev at outlet end of pipe:  664.00 feet
Barrel Manning's n = 0.011 {use 0,025 for CMP, 0,015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centerline of outlet end of pipe)
Q= A { (200) 1 [1+ 1+ (5087 *n* /d ) *L]1*®  Solveforh= 193  feet. Elev: 667.18 feet

Determine which part of structure contrals (higher W.S. Elev): Riser capacity controls over Barrel.

Does Emergency Spillway contribute to outflow? No.

Reguired Q through the riser/barre] is 35.6 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  669.97  feet (at maximum discharge capaciiy)
Top of Embankment:  672.00 fget. Freeboard provided: 24 inches




Sediment Basin Design Calculations: Continued (page 3 of 3)

Sediment Basin Name: SEDIMENT BASIN 1

LCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEOIMENT BASINS\[PPLS0902_Sed Basin Design 1.xIsiSed Basin Design

Skimmer Design  (as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V: 186,888 cu it
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin etevation: 665.00 feet
Top of dewatering zone etevation: 669.00 fest
Calcutations:
Calculated skimmer orifice diameter: 4.42 in (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 4.42 inches of orifice area.
Crifice area of a 1/2" diameler orifice: 0.20 sqin Area= 15.34 sqin

Number of 1/2" dia. orifices required: 77

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the top of dewatering zone.

Water depth: 4.00 feet
Minimum length of skimmer arm: 5.66 feet
Use skimmer arm length of: 6 feet
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE:; 8/17/2011
CHECKED BY: D. Molinaro DATE: 8/17/2011
BASIN NUMBER SEDIMENT BASIN 1
{A) MAXIMUM TOTAL DRAINAGE AREA (AC) 17.82
(1) INITIAL REQ’D SETTLING VOLUME (5,000 X A) (CF) 89,100
{T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
* (Sv) REQUIRED SETTLING VOLUME {I - (T+P+L+D)] (CF) 89,100
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 17,820
{St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 106,920
" TOTAL STORAGE VOLUME PROVIDED (CF) , . 204,708
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 35.6
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # )(CFS8) 35.6
* EMERGENCY SPILLWAY CAPACITY (@ ELEV % ) (CFS) 0.0
* EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

o If grass lining is proposed, spillway must be constructed in original ground.

Rk 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Pollution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

b Total Storage Volume provided at riser crest.

'a = Disturbed Acres in Drainage Area a=17.82 acres



STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/17/2011
CHECKED BY: D. Molinaro DATE: 8/17/2011
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BASIN NUMBER SEDIMENT BASIN 1
1. DISCHARGE PIPE ELEVATION 664.00
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 665.40
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 669.00
(CREST OF PRINCIPAL SPILLWAY)
4, EMERGENCY SPILLWAY CREST ELEVATION 670.00
(MIN. 0.5" ABOVE ELEVATION O )
5. 2 CFS/ACRE FLOW ELEVATION 669.97
6. TOP OF EMBANKMENT ELEVATION 672.00
(MIN. 24" ABOVE ELEVATION % )
7. BOTTOM ELEVATION 665.00
AVERAGE BOTTOM WIDTH (FT) 50
AVERAGE BOTTOM LENGTH (FT) 700

EMBANKMENT TOP WIDTH (FT, 8 MIN.)

8

RISER DIAMETER/TYPE (15" MIN.)

Type M Inlet Box

BARREL DIAMETER/TYPE (12’ MIN.) 30 in. RCP
Lb (BARREL LENGTH (FT) 54.0
EMERGENCY SPILLWAY WIDTH (FT) 15.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS

USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/17/2011
CHECKED BY: D. Molinaro DATE: 8/17/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQFT.) (FEET) INCREMENTAL TOTAL
p—— N N Y
45,552 1.00 45,551.5
666.00 47,404 45,551.5
51,163 200 102,325.0
668.00 54,921 147,876.5
58,742 200 117,483.0
670.00 62,562 265,359.5
66,458 2.00 132,916.0

672.00 70,354 398,275.5




Sediment Basin Design Calculations: /,.,,n’---'--HD
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Client/Subject: PPL Bell Bend, LLC e
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:31 AM
Prepared by: J. Volonakis Project #: PPLS0902
Date: 23 Aug 11 Checked by:

b. Molinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manuai (March '00 version) on pages 40 to 63.

Basic Input;
Sediment Basin Name: SERIMENT BASIN 1A

Drainage Area to Basin: 13.0 acres (if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary to Basin: 13.0 acres

Requirements:
Required Sediment Storage volume: 12,980 ft® (1000 ft* disturbed acre)

Is the basin in a HQ or EV watershed? Yes, Reductions not allowed in a HQ or EV watershed.
Dewatering Zone Volume Determination {Standard Dewatering Zone = 5000 /acre)
Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

Is flow length to width greater than 4:17 Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 #*/acre after reductions (minimum of 3600 ft¥/acre)
Reguired Dewatering Zone volume: 64,950 ft3 (5000 {t3/ total acre)
Minimum total storage voiume: 77,940 f* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Vol % Vol

Bottom of Basin Elevation:  659.00 23499.0
660.00 26,183.0 248410 24841.0
662.00 31,307.0  57,490.0 82,331.0
664.00 38,1750 69,482.0 151,813.0
Embankment Top Elevation;  666.00 44 953.0 83,128.0 2349410

Actual Storage Volumes and Riser Height
Efevation of Top of Sed, Storage (cleanout):  659.54 feet (provides Reguired Sediment storage volume)
Crest of Principal Spillway (Risery:  661.86 feet {minimum elev to provide Dewatering Zone: 661.86 ft)
Actual Storage volume provided at riser crest: 77,973 it

Other Basin Characteristics
Flow length through basin: 400 feet 2to 1 (minimum flow length: 248.05 ft; see page 56)
Average width of basin: 50 feet 4101 {minimum flow length: 361.84 ft; see page 56)
Length to width ratio:  8.0to 1 {minimum 2to 1)

SULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSVPPLS0902_Sed Basin Design 1A.xIs]Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3) —
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Sediment Basin Name: SEDIMENT BASIN 1A

SULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\PPLS(902 _Sed Basin Design 1A.xlsiSed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions
Emergency Spillway outlet width, L: 10.0 feet (minimum bottom width is 8', see page 40)

Emergency Spillway cuttet side slopes: 3to1
Emergency Spillway crest elevation:  663.00  feet

{minimum crest elev: 662.36 ft; 6 in over riser crest}
{maximum crest elev: 665.50 ft; 6 in below top of berm)

Required Discharge from Basin
Minimum discharge capacity (2 cfsfac) Q = 26.0 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 260 «cfs

Riser Flow:
Length/Width of Principal Spiliway (Riser): 4.0 feet by 2.0 feet
Crest of Principal Spillway {Riser}: 661.86 feet

Orifice flow from Riser: Q = 0.9 Aue, (2gh)"° Solveforh=  0.20
Weir flow from Riser: Q=3.1P,.h"’ Solveforh=  0.79  feet. Elev: 662.65 feet
Woeir controls over Orifice.
Barrel Flow: A
Discharge pipe invert elevation at basin:  659.00 feet
Diameter of Barrel; 2.0 feet {maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L = 55 faet
Slope of the barrel : 1.8%
Discharge pipe invert elev at outiet end of pipe:  658.01  feet
Barrel Manning's n = 0.011 {use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centerline of outlet end of pipe)
Q= A { (200) / [1 + 1+ (5087 *n? /0" *) *L]}*°  Soeforh= 266  feet Elev: 661.66 feet

Determine which part of structure controls (higher W.S. Elev): Riser capacity controls over Barrel.

Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 26.0 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation: ©662.65 feet (at maximum discharge capacity)
Top of Embankment:  666.00 feet. Freeboard provided: 40 inches




Sediment Basin Design Calculations: Continued (page 3 of 3) .
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Sediment Basin Name: SEDIMENT BASIN 1A

ZULATIONS\EROSION & SEBIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSPPLS0902_Sed Basin Design 1A.xls|Sed Basin Design

Skimmer Design  (as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V! 64,983 cuft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 659.00 feet
Top of dewatering zone elevation: 661.86 feet
Calculations:
Calculated skimmer orifice diameter: 275 in (from figure 7, page 44 of PA E&S manual)
Use 1/2" diameter orifices on the skimmer to provide 2.75 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 586 sqin

Number of 1/2" dia. orifices required: 30

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the top of dewatering zone.

Water depth: 2.86 feet
Minimum length of skimmer arm: 404 feet
Use skimmer arm length of: 5 feet

Army Assembly
Y
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STANDARD WORKSHEET #12

Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuciear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

DATE: 8/23/2011

CHECKED BY: D. Melinaro

DATE: 8/23/2011

BASIN NUMBER

SEDIMENT BASIN 1A

(A) MAXIMUM TOTAL DRAINAGE AREA (AC) 12.99
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 64,950
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
"* (Sv) REQUIRED SETTLING VOLUME I - (T+P+L+D)] (CF) 64,950
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)° (CF) 12,990
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + 8d) (CF) 77,940
o TOTAL STORAGE VOLUME PROVIDED (CF) 77,973
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 26.0
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # ) (CFS) 26.0
* EMERGENCY SPILLWAY CAPACITY (@ ELEV % ) (CFS) 0.0
* EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

> If grass lining is proposed, spillway must be constructed in original ground.

s 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Pollution Control
Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The

minimum settling volume for such hasins is {3600 X A).

i Total Storage Volume provided at riser crest.

'a = Disturbed Acres in Drainage Area a=12.99 acres




PROJECT NAME:
LOCATION:
PREPARED BY:
CHECKED BY:

STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

Bell Bend Nuclear Power Plant

Salem Township, L.uzerne County

J. Volonakis DATE:
D. Molinaro DATE:

8/23/2011

8/23/2011

®)
Il + 72 = 5 MIN,
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@_. _______ ZI 8 Z2 = 2 MiN,
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" [BASIN NUMBER

SEDIMENT BASIN 1A

1. DISCHARGE PIPE ELEVATION 658.01
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 659.54
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 561.86
(CREST OF PRINCIPAL SPILLWAY) '

4, EMERGENCY SPILLWAY CREST ELEVATION £63.00
(MIN. 0.5' ABOVE ELEVATION @ ) '

5. 2 CFS/ACRE FLOW ELEVATION 662.65
6. TOP OF EMBANKMENT ELEVATION 566.00
(MIN. 24" ABOVE ELEVATION % ) '
7.BOTTOM ELEVATION 659.00
AVERAGE BOTTOM WIDTH (FT) 50
AVERAGE BOTTOM LENGTH (FT) 400

EMBANKMENT TOP WIDTH (FT, 8 MIN.)

8

RISER DIAMETER/TYPE (15" MIN.)

Type M Inlet Box

BARREL DIAMETER/TYPE (12" MIN.) 24 in. RCP
Lb (BARREL LENGTH (FT) 55.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS

USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/23/2011
CHECKED BY: D. Molinaro DATE: 8/23/2011
DIFFER- STORAGE VOLUME {CUBIC FEET)
WATER SURFACE|] AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (FeeT) | NCREMENTAL TOTAL
500 00 [
24,841 1.00 248410
660.00 26,183 : 24,841.0
28,745 2.00 57,490.0
662.00 31,307 82,331 0
34,741 2.00 69,482.0
664.00 38,175 151 ,81 3.0
41,664 2.00 83,128.0

666.00 44,953 234,941.0




Sediment Basin Design Calculations: ,/-”"""""'j)
(Pennoni
Client/Subject: PPL Bell Bend, LLC . e
Description: Sediment Basin Calculation Print Date: 12 Sep 11 2:52 PM
Prepared by: J. Volonakis Project #: PPLS0902

Date: 18 Aug 11 Checked by:
D. Melinaro

Obijective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manual (March '00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: Sediment Basin POl 3
Drainage Area o Basin: 16.7 acres {if < §.0 acres, consider sediment trap aiso)

Disturbed Area Tributary to Basin: 16.7 acres

Reguirements:
Required Sediment Storage volume: 16,700 ft* (1000 t disturbed acre)

Is the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.,

Dewatering Zone Volume Determination {Standard Dewatering Zone = 5000 tlacre)

Does the basin dewater via a skimmer? Yes,
[Does the basin have >18" permanent pool? No.

Is flow length to width greater than 4:17 Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft*/acre after reductions (minimum of 3600 ft*acre)
Required Dewatering Zone volume: 83,500 #t3 {5000 ft3/ totat acre)
Minimum total storage volume: 100,200 ft* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Vol %, Vol

Bottom of Basin Elevation:  651.00 54220.0
652.00 572920 55,756.0  55,756.0
654.00 63,510.0 120,802.0 176,558.0
656.00 £9,829.0 133,338.0 3088970
658.00 76,249.0  146,078.0 455,875.0
Embankment Top Elevation:  660.00 82,760.0 159,018.0 614,993.0

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout):  651.31  feet {provides Required Sediment storage voiume)
Crest of Principal Spillway (Riser):  657.00 feet (minimum elev to provide Dewatering Zone: 652.77 ft)
Actual Storage volume provided at riser crest: 381,331 ft®

Other Basin Characteristics
Flow length through bhasin: 630 feet 2to 1 (minimum flow length: 381.06 ft; see page 56)
Average width of basin: 79 feet 4to 1 (minimum flow length: 540.51 ft; see page 56)
Length to width ratic:  86to 1  (minimum 2to 1)

LCULATICNS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 3.xis}Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3)
o
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Sediment Basin Name: Sediment Basin POI 3

LCULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINSVPPLS0902_Sed Basin Design 3.xIsjSed Basin Design
Embankment Criteria
Embankment top width must be at least 8 feet wide,

Embankment side slopes may not be steeper than 2H:1V

Embankment Spiliway Weir Dimensions

Emergency Spililway outiet width, L: 10.0 feet {minimum bottom width is 8', see page 40}
Emergency Spillway outlet side slopes: 3to1
Emergency Spillway crest elevation:  659.00 feet (minimum crest efev: 657.50 ft; § in over riser crest)

{maximum crest elev: B59.50 ft; 6 in below top of berm)

Required Discharge from Basin
Minimumn discharge capacity (2 cfs/fac) Q = 334 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel =  33.4  ¢fs

Riser Flow:
L.ength/Width of Principal Spillway (Riser); 4.0 feet by 2.0 feet
Crest of Principal Spillway (Riser): 657.00 feet

Orifice flow from Riser: Q = 0.9 A (2g0)°° Solveforh=  0.33
Weir flow from Riser: Q=31P,h"* Solveforh=  0.93  feet. Elev: 657.93 feet
Woeir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  850.00 feet
Diameter of Barrel: 3.0 feet (maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L. = 90 feet
Slope of the barrel ; 1.7%
Discharge pipe invert elev at outlet end of pipe:  648.50 feet
Barrel Manning's n = 0.011 {use 0,025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centerline of outlet end of pipe)
Q= A { (2g) 111+ 1 +(5087 *n*/d**) * L]} *°  Sotveforh= 086  fest. Elev: 650.85 feet

Determine which part of structure controls (higher W.S. Elev): Riser capacity controls over Barrel.

Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 33.4 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  657.93  feet (at maximum discharge capacity}
Top of Embankment: 86000 feet. Freeboard provided: 25 inches




Sedimeant Basin Design Calcylations: Continued (page 3of3)
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Sediment Basin Name: Sediment Basin POl 3
LCULATIONS\EROSION & SEBIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\{PPLS0802_Sed Basin Design 3.xl5]5ed Basin Design

Skimmer Design  {as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V: 364,631 cuft
Dewatering Time, & 4.5 days Dewatering time entered by user.
Fioor of basin elevation: 851.00 feet
Top of dewatering zone elevation: 657.00 fest
Calculations:
Calculated skimmer orifice diameter: 5.96 in (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 5.96 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 27.89 sgin

Number of 1/2" dia. orifices required: 140

The arm of the skimmer must form an angle with the basin floor of 46 degrees or less when
the water surface elevation is at the top of dewatering zone.

Water depth:; 6.00 feet
Minimum length of skimmer arm: 8.49 feet
Use skimmer arm length of: 9 feet

Arm Assembly
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STANDARD WORKSHEET #12

Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

CHECKED BY: D. Molinaro

DATE: 8/18/2011

DATE: 8/18/2011

BASIN NUMBER

Sediment Basin PO} 3

(A) MAXIMUM TOTAL DRAINAGE AREA (AC) 16.7 -
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 83,500
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X

(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X

** (Sv) REQUIRED SETTLING VOLUME [| - (T+P+L+D)] (CF) 83,500
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 16,700
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 100,200
** TOTAL STORAGE VOLUME PROVIDED (CF) 381,331
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 33.4
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # ) (CFS) 33.4

* EMERGENCY SPILLWAY CAPACITY (@ ELEV & ) (CFS) 0.0

** EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X

*

*%

*hk

Fedke ke

Reductions not aliowed in a High Quality/Exceptional Value watershed.

Provide supporting computations.

If grass lining is proposed, spillway must be constructed in original ground.

5000 cubic feet per acre settling volume is required for basins located in Special
Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department's “Erosion and Sediment Poliution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

Total Storage Volume provided at riser crest.

' a = Disturbed Acres in Drainage Area a = 16.7 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/18/2011
CHECKED BY: D. Molinaro DATE: 8/18/2011
21+ 22 = 5 MIN,

@_ 218 72 = 2 MIN,

@._

2 Yo

Lb

BASIN NUMBER Sediment Basin POl 3
1. DISCHARGE PIPE ELEVATION 648.50
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 651.31
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 657.00
(CREST OF PRINCIPAL SPILLWAY)
4. EMERGENCY SPILLWAY CREST ELEVATION 659.00
(MIN. 0.5 ABOVE ELEVATION & )
5. 2 CFS/ACRE FLOW ELEVATION 657.93
6. TOP OF EMBANKMENT ELEVATION 660.00
(MIN. 24" ABOVE ELEVATION % )
7. BOTTOM ELEVATION 651.00
AVERAGE BOTTOM WIDTH (FT) 79
AVERAGE BOTTOM LENGTH (FT) 680
EMBANKMENT TOP WIDTH (FT, 8" MIN.} 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 36 in. RCP
Lb (BARREL LENGTH (FT) 20.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




PROJECT NAME:

STANDARD WORKSHEET #14
Sediment Basin Storage Data

Bell Bend Nuciear Power Plant

[.OCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/18/2011
CHECKED BY:  _ D. Molinaro DATE: 8/18/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (Feer) | INCREMENTAL TOTAL
I A
651.00 54,220
55,756 1.00 55,756.0
652.00 57,202 55,756.0
60,401 2.00 120,802.0
654.00 63,510 176,558.0
66,670 2.00 133,339.0
656.00 69,829 309,897.0
73,039 2.00 146,078.0
658.00 76,249 - 455,975.0
79,509 2.00 159,018.0
660.00 82,769 614,993.0




Sediment Basin Design Calculations: ol D
d’ennogl

Client/Subject: PPL Bell Bend, LLC
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:33 AM

Prepared by: J. Volonakis Project #: PPL50902
Date: 18 Aug 11 Checked hy:

D. Molinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manual (March ‘00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN POl 6

Drainage Area to Basin: 39.9 acres (if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary to Basin: 39.9 acres

Reguirements:
Required Sediment Storage volume: 38,920 ft* (1000 {t*/ disturbed acre)

Is the basin in a HQ or EV watershed? Yes. Reductions not aiflowed in a HQ or EV watershed.
Dewatering Zone Volume Determination (Standard Dewatering Zone = 5000 ftslacrei
Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pooi? No.

Is flow length to width greater than 4:17 No.

Does basin dewater between 4 and 7 days?  Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft'/acre after reductions (minimum of 3600 ft*acre)
Required Dewatering Zone volume: 198,600 #3 (5000 ft3/ total acre) ‘
Minimum total storage volume: 239,520 ft* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Vol £ Vo

Baottom of Basin Elevation:  632.00 128144.0
634.00 136,016.0 264,160.0 264,160.0
636.00 144,016.0 280,032.0 544,192.0
638.00 152,144.0 296,160.0 840,352.0
640.00 160,400.0 312,544.0 1,152,896.0
Embankment Top Elevation:  641.00 164,576.0 162,488.0 1,315,384.0

Actual Storage Volumes and Riser Height

Elevation of Top of Sed. Storage (cleanout): 63231  feet {provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  637.00 feet {minimum elev to provide Dewatering Zone: 633.82 ft)
Actual Storage volume provided at riser crest: 690,240 fe

Other Basin Characteristics Flow length through basin is increased using baffles.
Flow tength through basin: 588 feet 2to 1 (minimum flow length: 542.58 ft; see page 56}
Average width of basin: 163 feet 4to 1 (minimum flow length: 769.62 ft; see page 56)

Length to width ratio:  3.6to 1 (minimum 2to 1)

LCULATIONS\ERQSION & SEDIMENTATION CALGS\SEDSMENT BASING AND TRAPS\SEDIMENT BASINS\[PPLS0802_Sed Basin Design 6.xIs}Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3}

Sediment Basin Name: SEDIMENT BASIN POl 6

LCULATIONS\ERCSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 6.xis]Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L. 10.0 feet (minimum bottom width is 8', see page 40)
Emergency Spillway outlet side slopes: 3fo1
Emergency Spiliway crest glevation:  640.00 feet (minkmum crest elev: 637.50 ft; 6 in over riser crest)

{maximum crest elev; $40.50 ft; 6 in below top of berm)

Required Discharge from Basin
Minimur discharge capacity (2 cfsfac) Q = 79.8  cfs {at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 79.8  ¢fs

Riser Flow: o
Length/Width of Principal Spillway (Riser): 4.0 feet by 2.0 faet
Crest of Principal Spillway (Riser):  637.00 feet

Orifice flow from Riser: Q= 0.9 A (2gh)>° Soveforh=  1.91  feet. Elev: 638.91 feet
Weir flow from Riser: Q=3.1P,, h* Solveforh=  1.66
Orifice controls over Weir.
Barrel Flow:
Discharge pipe invert elevation at basin:  632.00 feet
Diameter of Barrel: 3.0 feet {maximum diameter is riser diameter / 1.25, sea pg 40)
Barrel length, L = 144 feet

Slope of the bairel : 2.1%
Discharge pipe invert elev af outlet end of pipe:  628.00 feet
Barre! Manning's n = 0.011 (use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: {where h = head over centerline of outlet end of pipe)
Q = Apara { (2gD) 7 [1 + 1 + (5087 *n*/d"*) *L]}°° Solveforh= 546  feet Elev: 635.96 feet

Determine which part of structure controls (higher W.S. Elev): Riser capacity controls over Barrel.

Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 79.8 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation: 638,91  feet (at maximum discharge capacity}
Top of Embankment:  641.00 feet. Freeboard provided: 25 inches




Sediment Basin Design Caiculations: Continued (page 3 of 3)

P/é;;noni)
C
Sediment Basin Name: SEDIMENT BASIN POI 6

LCULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPSISEDIMENT BASINS\PPLS0902_Sed Basin Design 6.xIs}Sed Basin Design

Skimmer Design  (as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V: 650,320 cuft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Fioor of basin elevation: 632.00 feet
Top of dewatering zone elevation: 637.00 feet
Calculations:
Catculated skimmer orifice diameter: 772 1n (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 7.72 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 46.81 sqin

Number of 1/2" dia. orifices required: 234

The arm of the skimmer must form an angle with the basin floor of 45 degrees or fess when
the water surface elevation is at the top of dewatering zone. i

Water depth: 5.00 feet
Minimum length of skimmer arm: 7.07 feet
Use skimmer arm length of; 8 feet

Arm Assembly
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis DATE: 8/18/2011

CHECKED BY: D. Molinaro DATE: 8/18/2011

BASIN NUMBER SEDIMENT BASIN POI 6

(A MAXIMUM TOTAL DRAINAGE AREA (AC) 39.92

(1) INITIAL REQ’'D SETTLING VOLUME (5,000 X A) (CF) 199,600

(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X

(P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X

(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X

(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X

= {Sv) REQUIRED SETTLING VOLUME [I - (T+P+L+D)] (CF) 199,600

(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 39,920

(5t) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 239,520

*** TOTAL STORAGE VOLUME PROVIDED (CF) 690,240

REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 79.8

PRINCIPAL SPILLWAY CAPACITY (@ ELEV # )(CFS) 79.8

*EMERGENCY SPILLWAY CAPACITY (@ ELEV % )(CFS) 0.0

** EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat
X Reductions not allowed in a High Quality/Exceptional Value watershed.

*

*k

* Ak

ok Aok

Provide supporting computations.
If grass lining is proposed, spillway must be constructed in original ground.

5000 cubic feet per acre setiling volume is required for basins tocated in Special
Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department's “Erosion and Sediment Poliution Controi

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

Total Storage Volume provided at riser crest.

"a = Disturbed Acres in Drainage Area a = 39.92 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant.

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

CHECKED BY: D. Molinaro

DATE: 8/18/2011
DATE: 8/18/2011
6
@_ @_E) %E + 2’22 = 5 MiN,
_______ 18 22 = 2 MIN,
@ 7
| {
G- z(2) (3)22
@ 10

Lb

BASIN NUMBER

SEDIMENT BASIN POI 6

1. DISCHARGE PIPE ELEVATION 629.00
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 632.31

3. ELEVATION AT TOP OF DEWATERING ZONE (St) 637,00
(CREST OF PRINCIPAL SPILLWAY)

4. EMERGENCY SPILLWAY CREST ELEVATION 540.00
(MIN. 0.5' ABOVE ELEVATION © )

5. 2 CFS/ACRE FLOW ELEVATION 638.91

6. TOP OF EMBANKMENT ELEVATION 541.00
(MIN. 24” ABOVE ELEVATION % )

7. BOTTOM ELEVATION 632.00
AVERAGE BOTTOM WIDTH (FT) 163
AVERAGE BOTTOM LENGTH (FT) 588
EMBANKMENT TOP WIDTH (FT, 8' MIN.) 8

RISER DIAMETER/TYPE (15" MiN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 36 in. RCP

Lb (BARREL LENGTH (FT) 144.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: _ Bell Bend Nuclear Power Plant
LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/18/2011
CHECKED BY: D. Molinaro DATE: 8/18/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE|] AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (FEET) INCREMENTAL TOTAL
632,00 108 144 [LLLLZZ //////’V////// T2
132,080 2.00 264,160.0
634.00 136,016 264,160.0
140,016 2.00 280,032.0
636.00 144,016 544,192.0
148,080 2.00 296,160.0
638.00 152,144 840,352.0
156,272 2.00 312,644.0
640:00 160,400 1,152,896.0
162,488 1.00 162,488.0
641.00 164,576 1,315,384.0




Sediment Basin Design Calgulations: /’”‘"W'ﬁ"‘:)
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Client/Subject: PPL Beil Bend, LLC
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:34 AM

Prepared by: J. Volonakis Project #: PPLS0902
Date: 12 Aug 11 Checked by:

D. Molinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manual (March '00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN 8

Drainage Area to Basin: 16.2 acres (if < 5.0 acres, consider sediment trap alsc)
Disturbed Area Tributary to Basin: 16.2 acres

Requirements:
Required Sediment Storage volume: 16,240 ft> (1000 ft* disturbed acre)

Is the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.

Dewatering Zone Volume Determination (Standard Dewatering Zone = 5000 ft/acre)

Does the basin dewater via a skimmer? Yes,
Does the hasin have >18" permanent pool? No.

Is flow length to width greater than 4:1? Yes.

Daes basin dewater between 4 and 7 days? Yes. {4.5 days)
Actual Dewatering Zone criteria: 5,000 ft'/acre after reductions (minimum of 3600 ft¥/acre)
Required Dewatering Zone volume: 81,200 ft3 (5000 ft3/ total acre)
Minimum total storage volume: 87,440 ft* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Vol £ Vol
Bottom of Basin Elevation:  664.00 40875.0
666.00 458990 86,7740 86,7740
668.00 51,051.0 96,9500 183,724.0
Embankment Top Elevation:  670.00 56,331.0  107,382.0 291,106.0
Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout): 664,39  feet {provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  667.00  feet {minimum elev to provide Dewatering Zone: 666.24 &)

Actual Storage volume provided at riser crest: 133,961 ft?

Other Basin Characteristics
Flow length through basin: 545 feet 2to 1 (minimum flow length: 310.44 ft; see page 56)

Average width of basin: 75 feat 4to1 (minimum flow length: 440.34 ft; see page 56)
Length to width ratio:  7.3to 1 (minimum 2 to 1)

LCULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 8.xis|Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3}
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Sediment Basin Name: SEDIMENT BASIN 8

LCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\PPLS0902_Sed Basin Design 8.xsjSed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 10.¢ feet (minimum bottom width is 8', see page 40}
Emergency Spillway outlet side slopes: Jto1
Emergency Spillway crest elevation:  668.00 feet {minimum crest elev: 667.50 ft; 6 in over riser crest)

(maximum crest elev: 669.50 ft; 6 in below top of berm}

Required Discharge from Basin

Minimum discharge capacity (2 cfsfac) Q = 32.5 cfs {at maximum water surface elevation)

Water Surface Elevation at Requijred Discharge

Discharge through riser/barrel = 325 ofs

Riser Flow:
Length/Width of Principal Spillway (Riser): 4.0 feet by 2.0 feet
Crest of Principal Spillway (Riser:  667.00 feet

Orifice flow from Riser: Q =0.9 A, (2gh)%° Solveforh=  0.32
Weir flow from Riser: Q= 3.1 Paer h' Solveforh= - 0.91 feet. Elev: 667.91 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  664.00 feet
Diameter of Barrel: 2.5 feet {maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L = 98.5 feet
Slope of the harrel : 1.0%
Discharge pipe invert elev at outlet end of pipe:  663.02  fest
Barrel Manning's n = 0.011 (use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: {where h = head over centerline of outlet end of pipe)

Q= Agere { (2gh) / [1 + 1+ (5087 *0°/ &} * L] }®°  Solveforh=  1.81  feet. Elev: 666.07 feet
Determine which part of structure controls (higher W.S. Elev): Riser capacity controls over Barrel.
Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 32.5 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  667.91  feet {at maximum discharge capacity)
Top of Embankment:  670.00 feet. Freeboard provided: 25 inches




Sediment Basin Design Calculations: Continued (page 3 of 3}
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Sediment Basin Name: SEDIMENT BASIN 8 T

LCUIATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 8.xIs)Sed Basin Design

Skimmer Design  (as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V: 117,721 cuft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 664.00 feef
Top of dewatering zone elevation: 667.00 fest
Calculations:
Calculated skimmer orifice diameter: 3.59 in (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 3.59 inches of orifice area.
Orifice area of a 1/2" diameter orifice: (.20 sq in Area= 10.14 sqin
Number of 1/2" dia. orifices required: 51

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the fop of dewatering zone.

Water depth: 3.00 feet
Minimum length of skimmer arm: 4.24 feet
Use skimmer arm length of: 5 feet

JArm Ass_embly
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STANDARD WORKSHEET #12

Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Violonakis

CHECKED BY: D. Molinaro

DATE: 8/15/2011
DATE: 8/15/2011

BASIN NUMBER

SEDIMENT BASIN 8

(A) MAXIMUM TOTAL DRAINAGE AREA (AC) 16.24
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 81,200
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOQL. (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A} (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
T (Sv) REQUIRED SETTLING VOLUME [! - (T+P+L+D)] (CF) 81,200
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 16,240
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 97,440
“** TOTAL STORAGE VOLUME PROVIDED (CF) 133,961
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 32.5
PRINCIPAL SPILLWAY CAPACITY (@ ELEV & ) (CFS) 32.5
* EMERGENCY SPILLWAY CAPACITY (@ ELEV & )(CFS) 0.0
** EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

b If grass lining is proposed, spillway must be constructed in original ground.

ok 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Pollution Control
Program Manual,” No. 363-2134-008 (January 1996}, as amended and updated. The

minimum settling volume for such basins is (3600 X A).

bl Total Storage Volume provided at riser crest.

'a = Disturbed Acres in Drainage Area a = 16.24 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/15/2011
CHECKED BY: D. Molinaro DATE: 8/15/2011

(8)
o) O 21+ 72 = 5 MIN,

l
@- Zi(2) (3)12
@ !

@__ ﬂﬂﬂﬂﬂﬂﬂ 218 Z2 = 2 MIN,

201

N Lb

BASIN NUMBER SEDIMENT BASIN 8
1. DISCHARGE PIPE ELEVATION 663.02
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 664.39
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 567,00
(CREST OF PRINCIPAL SPILLWAY)
4. EMERGENCY SPILLWAY CREST ELEVATION 568,00
(MIN. 0.5 ABOVE ELEVATION @ )
5. 2 CFS/ACRE FLOW ELEVATION 667.91
6. TOP OF EMBANKMENT ELEVATION 570,00
(MIN. 24" ABOVE ELEVATION % )
7. BOTTOM ELEVATION 664.00
AVERAGE BOTTOM WIDTH (FT) 75
AVERAGE BOTTOM LENGTH (FT) 545
EMBANKMENT TOP WIDTH (FT, 8 MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 30 in. RCP
Lb (BARREL LENGTH (FT) 98.5
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS

USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: Bell Bend Nuclear Power Plant
LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/15/2011
CHECKED BY: D. Molinaro DATE: 8/15/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (Feer) | 'NCREMENTAL TOTAL
564,00 wers [2222220720077777227,
43,387 2.00 86,7740
666.00 45,809 . 86,774.0
48,475 2.00 96,950.0
668.00 51,051 1 83,724.0
53,691 2.00 107,382.0
670.00 56,331 291,106.0




Sediment Basin Design Calculations; 7 D
d’enng_gl
Client/Subject: PPL Bell Bend, LLC B
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:34 AM
Prepared by: J. Volonakis Project #: PPL.50902
Date: 15 Aug 11 Checked by:
D, Molinaro

Objective:

This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations
below are based on the criteria mandated by the PA E&S Manual (March '00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name; SEDIMENT BASIN PO1 9

Drainage Area to Basin: 55 acres {if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary to Basin: 5.5 acres

Requirements:
Required Sediment Storage volume: 5,523 ft° (1000 ft/ disturbed acre)

{s the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.
Dewatering Zone Volume Determination (Standard Dewatering Zone = 5000 ftslacre)
Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

Is flow length to width greater than 4:17 Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft/acre after reductions (mirimum of 3600 ftacre)
Required Dewatering Zone volume: 27,617 ft3 (5000 ft3/ total acre)
Minimum total storage volume: 33,141 ft® (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Vol % Vol

Bottom of Basin Elevation:  67B.00 13,750.0
680.00 18,4140 32,1640 32,164.0
682.00 23,206.0  41,620.0 73,784.0
Embankment Top Elevation:  684.00 28,126.0 51,332.0 125,116.0

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout):  678.39  feet {provides Regquired Sediment storage volume)
Crest of Principal Spillway {Riser):  680.50 f{eet {minimum elev to provide Dewatering Zone: 680.086 ft}
Actual Storage volume provided at riser crest: 41,671 it}

Other Basin Characteristics
Flow length through basin: 280 feet 2to f (minimum flow fength: 197.46 ft; see page 58)
Average width of basin: 25 feet 4to 1 (minimum flow {ength: 260.09 ft; see page 56)
Length to width ratio:  11.2t0 1  (minimum 2 to 1)

LCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 9.xIs]Sed Basin Design



Sediment Basin Design Calculations: Continued (page 20f3)

Sediment Basin Name: SEDIMENT BASIN POl 9

LCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSPPLS0902_Sed Basin Design 9.xIs}Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 10.0 feet {minimum bottom width is 8', see page 40)
Emergency Spillway outlet side slopes: 3to1
Emergency Spillway crest elevation:  682.0¢  feet (minimum crest elev: 681.00 ft; 6 in over riser crest)

(maximum crest elev: B83.50 ft; & in below top of berm)

Required Discharge from Basin
Minimum discharge capacity (2 cfs/ac) Q = 11.0 cfs {at maximum water surface slevation)

Water Surface Elevation at Required Discharge

Discharge through riser/bairel = 11.0  cfs

Riser Flow:
Length/Width of Principal Spillway (Riser): 4.0 feet by 2.0 feet
Crest of Principal Spiflway (Riser). 680.50 feet

Orifice flow from Riser: Q= 0.9 Age (2g0)%° Solveforh= 0,04
Weir flow from Riser: Q=31P,. h"° Solveforh= 045  feet Elev: 680.95 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  676.00 feet
Diameter of Barrel: 1.5 feet (maximum diameter is Jiser diameter / 1.25, see pg 40)
Barrel length, L = 75 feet

Slope of the barrel 3.0%
Discharge pipe invert elev at outlet end of pipe:  673.75  feet

Barrel Manning's n = 0.011 {use 0.025 for CMP, 0.015 for RCP, see page 45}
Pipe flow from Barrel, (where h = head over centerlina of outlef end of pipe)
Q= A { (260) 7 [1 +1+ (5087 *n? /) *L]}°°  Solveforh=  1.81  feet. Elev: 676.31 feet
Determine which part of structure controls {higher W.S. Elev): Riser capacity controls over Barrel,
Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 11.0 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  680.95 feet (at maximum discharge capacily)
Top of Embankment:  684.00 feet. Freeboard provided: 37 inches




Sediment Basin Design Calgulations: Continued {page 3 of 3)

(pennoni

Sediment Basin Name: SEDIMENT BASIN POI 9

LCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSYPPLS0902_Sed Basin Design 9.xis|Sed Basin Design

Skimmer Design  (as an altemnate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V: 36,147 cuft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 678.00 feet
Top of dewatering zone elevation: 680.50 feet
- -
Calculations:
Calculated skimmer orifice diameter: 2.12 in {from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 2.12 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 3.583 sqin

Number of 1/2" dia. orifices required: 18

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is af the top of dewatering zone.

Water depth: 2.50 feet
Minimum length of skimmer arm: 3.54 feet
Use skimmer arm length of: 4 feet

Arm Assembly
> = N
(

PERSPECTIVE VIEW
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: M. Fenick DATE: 11/5/2010
CHECKED BY: D. Molinaro : DATE: 11/5/2010
BASIN NUMBER SEDIMENT BASIN POI 9
(A) MAXIMUM TOTAL DRAINAGE AREA (AC) 5.52343
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 27,617
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
** (Sv} REQUIRED SETTLING VOLUME [I - (T+P+L+D)} (CF) 27,617
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 5,523
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + 8d) (CF) 33,141
**** TOTAL STORAGE VOLUME PROVIDED (CF) . 41,671
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 11.0
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # )(CFS8) 11.0
* EMERGENCY SPILLWAY CAPACITY (@ ELEV & )(CFS) 0.0
" EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

** If grass lining is proposed, spillway must be constructed in original ground.

ok 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. [n other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Pollution Control

Program Manual," No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

b Total Storage Volume provided at riser crest.

'a = Disturbed Acres in Drainage Area a=>5.52 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: M. Fenick DATE: 11/5/2010
CHECKED BY: D. Molinaro DATE: 11/5/2010
@_©- 20+ 72 = 5 MIN,
@_ ——————— 218722 = 2 MIN,
@._
@ o
Lb
BASIN NUMBER SEDIMENT BASIN PO! 9
1. DISCHARGE PIPE ELEVATION 673.75
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 678.39
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 680.50
(CREST OF PRINCIPAL SPILLWAY)
4, EMERGENCY SPILLWAY CREST ELEVATION 682.00
(MIN. 0.5 ABOVE ELEVATION @ )
5. 2 CFS/ACRE FLOW ELEVATION 580.95
6. TOP OF EMBANKMENT ELEVATION 684.00
(MIN. 24" ABOVE ELEVATION % )
7. BOTTOM ELEVATION 678.00
AVERAGE BOTTOM WIDTH (FT) 25
AVERAGE BOTTOM LENGTH (FT) 280
EMBANKMENT TOP WIDTH (FT, 8 MiIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 18 in. RCP
Lb (BARREL LENGTH (FT) 75.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: Bell Bend Nuclear Power Plant
LOCATION: Salem Township, Luzerne County
PREPARED BY: M. Fenick DATE: 11/5/2010
CHECKED BY: D. Molinaro DATE: 11/5/2010
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE} AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQFT.) (FEET) INCREMENTAL TOTAL
16,082 2.00 32,164.0
680.00 18,414 32,164.0
20,810 2.00 41,620.0
682.00 23,206 73,784.0
25,666 2.00 51,332.0
6884.00 28,126 125,116.0




Sediment Basin Design Caicuiations:

<Pennogi)
Client/Subject: PPL. Bell Bend, LLC e
Description: Sediment Basin Calclation Print Date: 12 Sep 11 10:34 AM
Prepared by: J. Volonakis Project #: PPLS0902

Date: 10 Aug 11 Checked by:

D. Motinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manual (March ‘00 version} on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN 10

Drainage Area to Basin: 34.6 acres {if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary to Basin: 34.6 acres

Requirements:
Required Sediment Storage volume: 34,600 ft® (1000 ¥ disturbed acre)

Is the basin in a HQ or EV watershad? Yes. Reductions not allowed in a HQ or EV watershed.

Dewatering Zone Volume Determination (Standard Dewatering Zone = 5000 lacre)

Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

ts flow length to width greater than 4:17 Yes.

Does basin dewater between 4 and 7 days? No. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft°/acre after reductions (minimum of 3600 f¥/acre)
Required Dewatering Zone volume: 173,000 ft3 (5000 ft3/ {otal acre)
Minimum total storage volume: 207,600 ft* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Etevation  Plan Area A Vol % Vol

Bottom of Basin Elevation:  663.00 62161.0
664.00 65,719.0  63,940.0 63,940.0
666.00 73,4770 139,196.0 203,136.0
668.00 82.092.0 155,569.0 358,705.0
Embankment Top Elevation:  670.00 91,723.0 173,815.0 532,520.0

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout):  663.55  feet (provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  668.07  feet (minimum elev to provide Dewatering Zone: 666.07 ft)
Actual Storage volume provided at riser crest: 208,290 it

Other Basin Characteristics
Flow length through basin: 755 foet 2to 1 (minimum flow fength: 382.99 ft; see page 36}
Average width of basin: 80 feet 4to 1 (minimum flow length: 543.24 ft; see page 56)
Length to width ratio:  9.4t0 1 (minimum 2 to 1)

CULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINSPPLS0902_Sed Basin Design 10.x1s)Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3) —

-

™
@nom/
,_/‘/
Sediment Basin Name: SEDIMENT BASIN 10

CULATIONSAERQOSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\{PPLS0802_Sed Basin Design 10.xIs]Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensigns

Emergency Spillway outlet width, L: 15.0 fest {minimum bottom width is &', see page 40)
Emergency Spiliway outlet side slopes: 3to1
Emergency Spillway crest elevation:  668.00 feet (minimum crest elev: 666.57 ft; 6 in over riser crest)

{maximum crest elev: 669.50 f; 8 in below top of berm)

Reauired Discharge from Basin
Minimum discharge capacity (2 cfs/fac) Q = 69.2 cfs {at maximum water surface elevation}

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 682  ¢fs

Riser Flow:
{ength/Width of Principal Spillway (Riser): 4.0 feet by 2.0 feat
Crest of Principal Spillway (Riser): 666.07 feet

Orifice flow from Riser: Q= 0.9 Ay, (2g0)"° Solveforh=  1.43
Weir flow from Riser: Q= 3.1 Py h'® Solve forh = 1.51 feet. Elev: 667.58 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  661.70  feet
Diameter of Bairel: 3.0 feet (maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L = 70 feet
Siope of the barrel ; 1.0%
Bischarge pipe invert elev at outlet end of pipe:  661.00  feet
Barrel Manning's n = 001 {use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centerling of outlet end of pipe)
Q = A [ (2gh) /1 [1 + 1 + (5087 * n®/ df‘ss) *1] }O'5 Solve forh = 3.52 feet. Elev: 666.02 feet

Determine which part of structure controls {higher W.S. Elev): Riser capacity controls over Barrel

Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 69.2 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  667.58 feet (at maximum discharge capacity)
Top of Embankment: 670.00 feet. Freeboard provided: 29 inches




Sediment Basin Design Calculations: Gontinued (page 3 of 3}

(P'é;mogﬁ
Sediment Basin Name: SEDIMENT BASIN 10 R

CULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\PPLS0902_Sed Basin Design 10.xIsiSed Basin Design

Skimmer Design  (as an altemate to the dewatering orifices on the riser.)

Basic Input;
Volume to top of Dewatering Zone , V: 173,690 cu ft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 663.00 feet
Top of dewatering zone eievation: 666.07 - fest
Calculations:
Calculated skimmer orifice diameter: 4.28 in {from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 4.28 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sgin Area= 14.36 sq in

Number of 1/2" dia. orifices required: 72

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is af the top of dewatering zone.

Water depth: 3.07 feet
Minimum length of skimmer arm: 4.34 fest
Use skimmer arm length of: 5 feet

Arm Assembly
5 o Ry
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/10/2011
CHECKED BY: D. Molinaro DATE: 8/10/2011
BASIN NUMBER SEDIMENT BASIN 10
{A) MAXIMUM TOTAL DRAINAGE AREA (AC) 34.6
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A} (CF) 173,000
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOL. (-700 X A} (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
**(Sv) REQUIRED SETTLING VOLUME [l - (T+P+L+D)] (CF) 173,000
(8d) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)’ (CF) 34,600
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 207,600
*** TOTAL STORAGE VOLUME PROVIDED (CF) : : 208,290
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 69.2
PRINCIPAL SPILLWAY CAPACITY (@ ELEV & )(CFS8) 69.2
* EMERGENCY SPILLWAY CAPACITY (@ ELEV % }(CFS) 0.0
** EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

* If grass lining is proposed, spillway must be constructed in original ground.

ek 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department's "Erosion and Sediment Pollution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

bl Total Storage Volume provided at riser crest.

"a = Disturbed Acres in Drainage Area  a = 34.6 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME:; Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

DATE: 8/10/2011

CHECKED BY: D. Molinaro

DATE: 8/10/2011

®
g &

®- Z2(2)
@ !

Zl « 72 = 5 MIN,
218 722 = 2 MIN,

1@

Lb

BASIN NUMBER

SEDIMENT BASIN 10

1. DISCHARGE PIPE ELEVATION 661.00
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 663.55
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 566.07
(CREST OF PRINCIPAL SPILLWAY)

4. EMERGENCY SPILLWAY CREST ELEVATION 568.00
(MIN. 0.5' ABOVE ELEVATION © )

5. 2 CFS/ACRE FLOW ELEVATION 667.58
6. TOP OF EMBANKMENT ELEVATION 570,00
(MIN. 24" ABOVE ELEVATION % )

7. BOTTOM ELEVATION 663.00
AVERAGE BOTTOM WIDTH (FT) 80
AVERAGE BOTTOM LENGTH (FT) 755
EMBANKMENT TOP WIDTH (FT, 8 MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 36 in. RCP
Lb (BARREL LENGTH (FT) 70.0
EMERGENCY SPILLWAY WIDTH (FT) 15.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCT!ON DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/10/2011
CHECKED BY: D. Molinaro DATE: 8/10/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (FegT) | NCREMENTAL TOTAL
05,00 101 77,
63,940 1.00 63,940.0
664.00 65,718 63,940.0
69,598 2.00 139,196.0
666.00 73,477 203,1 36.0
77,785 2.00 155,569.0
668.00 82,092 358,705.0

86,908 2.00 173,815.0
: 532,520.0

670.00 91,723
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Sediment Basin Desian Calculations: " ™
d’ennogt/
Client/Subject: PPL Bell Bend, LLC e
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:34 AM
Prepared by: J. Volonakis Project #: PPLS0902
Date: 11 Aug 11 Checked by:
D. Molinaro
Objective:

This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations below are
based on the criteria mandated by the PA £&S Manual {March ‘00 version) on pages 40 o 63.

Basic Input;
Sediment Basin Name: SERIMENT BASIN 10A

Drainage Area to Basin: 454 acres (if < 5.0 acres, consider sediment trap alsa}
Disturbed Area Tributary to Basin: 45.4 acres

Requirements:
Required Sediment Storage volume: 45,350 f#° (1000 1 disturbed acre)

Is the basin in a HQ or EV watershed? Yes, Reductions not allowed in a HQ or EV watershed.
Dewatering Zone Volume Determination (Standard Dewatering Zone = 5000 ft3lacr91
Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

Is flow length to width greater than 4:17 No.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria; 5,000 ftfacre after reductions (minimum of 3600 ffacre)
Required Dewatering Zone volume: 226,750 ft3 (5000 13/ total acre)
© Minimum total storage volume: 272100 ft {Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data; Etevation  Plan Area A Vol I Voi

Bottorn of Basin Elevation:  688.C0 131373.0
691.00 138,782.3 406,748.0 406,748.0
692.00 1436549 141,723.6 548,471.6
694.00 151,466.8 2051217 843,593.3
Embankment Top Elevation:  695.00 151,291.0 151,378.92 894,972.3

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout).  688.34  feet (provides Required Sediment storage volume}
Crest of Principal Spillway (Riser):  691.70 feet (minimum elev to provide Dewatering Zone: §90.03 ft)
Actual Storage volume provided at fiser crest: 505,549 ft*

QOther Basin Characteristics Flow length through basin is increased using baffles.
Flow length through basir: 900 feet 2to1  (minimum flow length: 532,26 ft; see page 56)
Average width of basin: 435 feet 4to 1 (minimum fiow length: 754.97 ft; see page 56}

Length to width ratio: 21101 (minimum 2 1o 1}

ACALCULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 10A xls]Sed Basin Design



Sediment Basin Design Calculations: Continued {page 2 of 3} I
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Sediment Basin Name; SEDIMENT BASIN 10A

ACALCULATICNS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSYPPLS0802_Sed Basin Design 10A.xls]Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H: 1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 36.0 feet {minimum bottom width is 8', see page 40)
Emaergency Spillway outlet side slopes: 301
Emergency Spillway crest elevation: 692,50  feet {minimum crest elev: 692.20 ft; 6 in over riser crest)

{maximum crest elev: 634,50 ft; §in below top of berm)

Required Discharge from Basin
Minimum discharge capacity (2 cfsfac) t = 90.7 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 55.1 cfs
Riser Flow:
Length/Width of Principat Spitlway {Riser): 4.0 feet by 2.0 feet
Crest of Principal Spiliway (Riser):  691.70 feet
Orifice flow from Riser: Q=09 Ajeur (Zgh)o's Solve forh= 0.91
Weir flow from Riser: Q=3.1Pg, h"° Soive for h = 1.30 feet. Elev: 693.00 feat
Weir controls over Orifice.

Barrel Flow:

Discharge pipe invert elevation at basin:  686.00 feet

Diameter of Barrel: 3.0 feet (maximum diameter is riser diameter / 1.25, sea pg 40)
Barrel length, L = 75 feet

Siope of the barrel ; 3.0%

Discharge pipe invert elev af oullet end of pipe: 683.75  feet
Barrel Manning's n = 0.011 (use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centerline of outlet end of pipe)

Q = Aps { (2gh) /[1 + 1+ (5087 *n®/ ") * L]} Solveforh= 2.26 feet. Elev: 687.51 feet
Determine which part of structure controls (higher W.S, Elev}k: Riser capacity controls over Barrel.
Does Emergency Spillway contribute to outflow? Yes.
Emergency Spillway Discharge: Q=28L0".5 (C = 2.8 from page 55 of PA E&S manual)

Emergency Spiliway crest elevation:  692.50  feet
AtW.S. elev §93.00, the head over the emergency spillway is 0.50 feet.

Q through the emergency spiliway is 35.6 cfs
Required Q through the riser/barrel is 55.1 cfs

Maximum Water Surface Elevation and Required Freeboard

Maximum water surface elevation:  693.00  feet (at maximum discharge capacity)
Top of Embankment:  695.00 feet. Freeboard provided: 24 inches



Sediment Basin Design Calculations; Continued {page 3 of 3}
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Sediment Basin Name: SERDIMENT BASIN 10A

ACALCULATIONS\EROSION & SEDIMENTATION CALCS\SECIMENT BASINS AND TRAPSISEDIMENT BASINS\IPPLS0802_Sed Basin Design 10A xisiSed Basin Design

Skimmer Design  (as an altemate to the dewatering orifices on the riser.)

Basic Input:
Voiume 0 top of Dewatering Zone , Vi 460,199 cu ft
Dewatering Time, t: 4.5 days Dewatering fime entered by user.
Floor of basin elevation: 688.00 feet
Top of dewatering zone elevation: 691.70 feet

Calculations:
Calculated skimmer orifice diameter: 6.61 in (from figure 7, page 44 of PA E&S manuai)

Use 1/2" diameter orifices on the skimmer to provide 6.61 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 34.35 sq in

Number of 1/2" dia. orifices required: 172

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when the
water surface elevation is at the top of dewatering zone.

Water depth: 3.70 feet
Minimum lengih of skimmer arm: 523 feet
Use skimmer arm length of: 6 feet

Artn Assembly

Water Entry Unit
PERSPECTIVE VIEW
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME:  Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/11/2011
CHECKED BY: D. Molinaro DATE: 8/11/2011
BASIN NUMBER | SEDIMENT BASIN 10A
{A) MAXIMUM TOTAL DRAINAGE AREA (AC) 45.35
(I} INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 226,750
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(PY REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
*** (Sv) REQUIRED SETTLING VOLUME [l - (T+P+L+D)] (CF) 228,750
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 45,350
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 272,100
*** TOTAL STORAGE VOLUME PROVIDED {CF) 505,549
REQUIRED DISCHARGE CAPACITY (2 X A} (CF8) A 90.7
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # )(CFS) 55.1
* EMERGENCY SPILLWAY CAPACITY (@ ELEV % ) (CFS) 358
* EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

** If grass lining is proposed, spillway must be constructed in original ground.

i 5000 cubic feet per acre settling volume is required for basins located in Special Protection (HQ

& EV) watersheds. In other watersheds, the basin settling volume may be reduced per the
Department’s “Erosion and Sediment Pollution Control
Program Manual," No. 363-2134-008 (January 1996), as amended and updated. The minimum

setfling volume for such basins is (3600 X A).

b Total Storage Volume provided at riser crest.

'a = Disturbed Acres in Drainage Area a =45.35 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/11/2011
CHECKED BY: D. Molinaro DATE: 8/11/2011

(6)
Ok 21+ 72 = 5 MIN,
O}

@- z2) 3 )72
@ i

@.__. _______ 21872 = 2 MiN,

10}

Lb
BASIN NUMBER | SEDIMENT BASIN 10A
1. DISCHARGE PIPE ELEVATION 683.75
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 688.34
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 591.70
(CREST OF PRINCIPAL SPILLWAY) :
4. EMERGENCY SPILLWAY CREST ELEVATION 692.50
(MIN. 0.5' ABOVE ELEVATION O )
5. 2 CFS/ACRE FLOW ELEVATION 693.00
6. TOP OF EMBANKMENT ELEVATION 595.00
(MIN, 24" ABOVE ELEVATION % )
7. BOTTOM ELEVATION 688.00
AVERAGE BOTTOM WIDTH (FT) 435
AVERAGE BOTTOM LENGTH (FT) 900
EMBANKMENT TOP WIDTH (FT, 8 MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 36 in. RCP
Lb (BARREL LENGTH (FT) 75.0
EMERGENCY SPILLWAY WIDTH (FT) 36.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS

USING STANDARD CONSTRUCTION DETAIL SHEETS.

STANDARD WORKSHEET #14
Sediment Basin Storage Data




PROJECT NAME: Beli Bend Nuctear Power Plant
LOCATION: Salem Township, Luzerna County
PREFPARED BY: J. Volonakis DATE: 8/11/2011
CHECKED BY: D. Molinaro DATE: 8/11/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (FEET) INCREMENTAL TOTAL
688.00 131,373 VA 7,
135,583 3.00 406,748.0
691.00 138,792 406,748.0
141,724 1.00 141,723.6
$92.00 143,655 548,471.6
147,561 2.00 295,121.7
694.00 151,467 843,593.3
151,379 1.00 151,378.9
695.00 151,291 994,972.3




Sediment Basin Design Calculations:

//__,_,,_hD
@enn@:
Client/Subject: PPL Bell Bend, LLC e

Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:35 AM
Prepared by: J. Volonakis Project #: PPLS0S02
Date: 11 Aug 11 Checked by:
D. Malinaro
Objective:

This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations
below are based on the criteria mandated by the PA £&S Manuat {March '00 version} on pages 40 to 63.

Basic Input:
Sediment Basin Name; SEDIMENT BASIN POl 12

Drainage Area to Basin: 418 acres (if < 5.0 acres, consider sediment frap also)
Disturbed Area Tributary to Basin: 41.8 acres

Requirements:
Required Sediment Storage volume: 41,820  ft° {1000 #t” disturbed acre)

is the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.

Dewatering Zone Volume Dstermination (Standard Dewatering Zong = 5000 ft*facre)

Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

Is flow length to width greater than 4:17? No.

Does basin dewater batween 4 and 7 days? Yes. {4.5 days)
Actual Dewatering Zone criteria: 5,000 ft*/acre after reductions (minimum of 3600 ft*/acre)
Required Dewatering Zone volume: 209,100 ft3 (5000 ft3/ total acre)
Minimum total storage volume: 250,020 f#° (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Vol % Vol

Bottom of Basin Elevation:  677.50 123388.0
678.00 1248840 62,068.0 62,068.0
680.00 130,046.0 255,830.0 317,898.0
682.00 165,127.0 296,073.0 613,971.0
Embankment Top Elevation:  683.00 170,778.0 167,952.5 781,923.5

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout):  677.84  feet (provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  579.50 feet (minimum elev to provide Dewatering Zone: 879.49 ft)

Actual Storage volume provided af riser crest: 252,804 ft*

Other Basin Characteristics Flow jength through basin is increased using baffles.
Flow length through basin: 550 feet 2to 1 (minimum flow tength: 507.27 ft; see page 56)
Average width of basin; 250 feet 4to 1 {minimum flow length: 719.53 ft; see page 56)

Length to width ratio:  2.2to 1 (minimum 2 to )

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\PPLS0902_Sed Basin Design 12.x15]Sed Basin Design



Sediment Basin Design Calcutations: Continued {page 2 of 3)
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Sediment Basin Name: SEDIMENT BASIN POI 12

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\PPLS0902_Sed Basin Design 12.xls}Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 faet wide.
Embankment side slopes may not be steeper than 2H;1V

Embankment Spillway Weir Dimensions

Emergency Splliway outlet width, L. 30.0 feet (minimum bottom width is 8, see page 40}
Emergency Spillway outlet side slopes:  3to 1
Emergency Spillway crest elevation:  680.60 feet {minimum crest elev: 680.00 ft; 6 in over riser crest)

{maximum crest elev: 682.50 ft; 6 in below top of berm)

Required Discharge from Basin
Minimum discharge capacity (2 cfs/ac} Q = 83.6 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 856 cfs

Riser Flow:
Length/Width of Principal Spiliway (Riser): 4.0 feet by 2.0 feet
Crest of Principal Spillway (Riser):  679.50 feet

Orifice flow from Riser: Q = 0.9 Ay, (2gh)*° Solveforh=  1.29
Weir flow from Riser: Q=31Pg.h'"’ Solve forh = 1.46 feet. Elev: 680.96 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  675.00 feet
Diameter of Barrel: 3.0 feet {maximum diameter is siser diameter / 1.25, see pg 40)
Barre! length, L. = 185 feet

Slope of the barrel ; 3.8%.
Discharge pipe invert elev at outiet end of pipe:  667.97  fest
Barrel Manning's n = 0.011 (use 0.025 for CMP, 0.015 for RCP, see page 45)

Fipe flow from Barrel: (where h = head over centerline of outlet end of pipe)
Q= Apre { (200) /{1 + 1+ (5087 *n* /&) * L]} someforh= 397  feet. Elev: 673.44 feet

Determine which part of structure controls (higher W.S. Elev): Riser capacity controis over Barrel.
Does Emergency Spillway contribute to outflow? Yes.
Emergency Spittway Discharge: Q=28Lh*M.5 (C = 2.8 from page 55 of PA E&S manual)

Emergency Spillway crest elevation:  680.60 feet
At W.S. elev 680.96, the head over the emergency spillway is 0.36 feet,

( through the emergency spillway is 18.1 cfs
Required Q through the riser/barrel is 65.6 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  680.96 feet (at maximum discharge capacily)
Top of Embankment:  683.00 feet. Freeboard provided: 24 inches




Sediment Basin Design Caiculations: Continued {page 3 of 3)
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Sediment Basin Name: SEDIMENT BASIN POl 12

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPSISEDIMENT BASINSVPPLS0902_Sed Basin Design 12.xIs}Sed Basin Design

Skimmer Design  (as an aiternate to the dewatering orifices on the riser.)

Basic Input:
Volume to iop of Dewatering Zone , V. 210,984 cuft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 677.50 feet
Top of dewatering zone slevation: 679.50 feet
Calculations:
Calcutated skimmer orifice diameter: 4,67 in {from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 4.67 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 17.10 sqin

Number of 1/2" dia. orifices required: 86

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the top of dewatering zone. .

Water depth: 2.00 feet
Minimum length of skimmer arm: 2.83 feet
Use skimmer arm length of: 3 feet

Arm Assembly
N

PERSPECTIVE VIEW
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: PPL Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/11/2011
CHECKED BY: D. Molinaro DATE: 8/11/2011
BASIN NUMBER SEDIMENT BASIN POI 12
(A) MAXIMUM TOTAL DRAINAGE AREA (AC) 41.82
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 209,100
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
{P) REDUCTION FOR PERMANENT PQOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
***(Sv) REQUIRED SETTLING VOLUME [I - (T+P+L+D)] (CF) 209,100
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 41,820
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 250,920
**** TOTAL STORAGE VOLUME PROVIDED (CF) 252,804
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 83.6
PRINCIPAL SPILLWAY CAPACITY (@ ELEV & ) (CFS) 65.6
* EMERGENCY SPILLWAY CAPACITY (@ ELEV & ) (CFS) 18.1
™ EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not aliowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

b If grass lining is proposed, spillway must be constructed in original ground.

ok 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Pollution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

b Total Storage Volume provided at riser crest.

' a = Disturbed Acres in Drainage Area a=41.82 acres



STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: PPL Bell Bend Nuclear Power Plant

L.OCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/11/2011
CHECKED BY: D. Molinaro DATE: 8/11/2011

Zl + 22 = 5 MIN,
ZI B 72 = 2 MiN,

®
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Lb
BASIN NUMBER SEDIMENT BASIN POI 12
1. DISCHARGE PIPE ELEVATION 667.97
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 677.84
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 579,50
(CREST OF PRINCIPAL SPILLWAY)
4. EMERGENCY SPILLWAY CREST ELEVATION 680,60
(MIN. 0.5 ABOVE ELEVATION @ )
5. 2 CFS/ACRE FLOW ELEVATION 680.96
6. TOP OF EMBANKMENT ELEVATION 583,00
(MIN. 24" ABOVE ELEVATION & )
7. BOTTOM ELEVATION 677.50
AVERAGE BOTTOM WIDTH (FT) 250
AVERAGE BOTTOM LENGTH (FT) 550
EMBANKMENT TOP WIDTH (FT, 8 MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 36 in. RCP
Lb (BARREL LENGTH (FT) 185.0
EMERGENCY SPILLWAY WIDTH (FT) 30.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.



STANDARD WORKSHEET #14
Sediment Basin Storag_e Data

PROJECT NAME: PPL Beli Bend Nuclear Power Plant
LOCATION: Safem Township, Luzerne County
PREPARED BY; J. Volonakis DATE: 8/11/2011
CHECKED BY: D. Molinaro DATE: 8/11/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (FEET) INCREMENTAL TOTAL
57750 123008 22200 77,
124,136 0.50 62,068.0
578.00 124,884 62,068.0
127,915 2.00 255,830.0
680.00 130,946 317,898.0
148,037 2.00 296,073.0
682.00 165,127 613,971.0
167,953 1.00 167,952.5
6883.00 170,778 781,923.5




Sediment Basin Design Calculations: 7 .;>
<Penn0}1:

Client/Subject: PPL Bell Bend, LLC T
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:35 AM
Prepared by: J. Volonakis Project #: PPLSQ902
Date: 22 Aug 11 Checked by:
D. Molinaro
Objective:

This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calcutations
below are based on the criteria mandated by the PA E&S Manual (March '00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN 15
Drainage Area to Basin: 6.8 acres (if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary to Basin: 6.8 acres

Requirements:
Required Sediment Storage volume: 6,820 ft’ (3000 ¥ disturbed acre)

Is the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.

Dewatering Zone Volume Determination {Standard Dewatering Zone = 5000 t/acre)

Does the basin dewater via a skimmer? Yes.
[Does the basin have >18" permanent pool? No.

is flow length to width greater than 4:1? Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft/acre after reductions {minimum of 3600 ft*/acre)
Required Dewatering Zone volume: 34,100 ft3 {5000 13/ total acre)
Minimum total storage volume: 40,920 ft* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area a Vol % Vol

Bottom of Basin Elevation:  990.00 12,083.0
992.00 15,5140  27,597.0 27,597.0
994.00 19,0720  34,586.0 62,183.0
Embankment Top Elevation:  996.00 22758.0 41830.0 104,013.0

Actual Storage Volumes and Riser Height

Elevation of Top of Sed. Storage (cleanout):  990.54 feet (provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  993.00 feet {minimum elev to provide Dewatering Zone: 992.83 ft)
Actual Storage volume provided at riser crest: 44,001 i

Other Basin Characteristics
Flow length through basin: 185 feet 2101 (minimum flow length: 185.42 ft; see page 56)
Average width of basin: 31 feet 4to 1 (minimum flow length: 263.01 ft, see page 56)

Length to width ratio:  6.3to 1 (minimum 2t0 1)

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSVPPLSC902_Sed Basin Design 15.xs}Sed Basin Design



Sediment Basin Design Calgulations: Continued (page 2 of 3)

Sediment Basin Name: SEDIMENT BASIN 15

CULATIONSEROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\PPLS0802_Sed Basin Oesign 15.xis)Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 10.0 feet {minimum bottom width is 8, see page 40)
Emergency Spillway outlet side slopes: 3to 1
Emergency Spiliway crest elevation:  994.00 feet (minimum crest efev: 993,50 ft; 6 in over riser crest)

{maximum crest elev: 995.50 ft; 6 in below top of berm)
Required Discharge from Basin
Minimum discharge capacity (2 cfs/ac) @ = 13.6 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 13.6  cfs

Riser Flow:
Length/Width of Principal Spillway (Riser): 4.0 feet by 2.0 fest
Crest of Principal Spillway (Riser):  993.00 feet ’

Orifice flow from Riser: Q= 0.9 A (2g0)°° Solve forh=  0.06
Weir flow from Riser: Q=3.1P,, h'"* Solveforh= 051  feet. Elev: 093.51 feet
Woeir controls over Qrifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  990.00 feet

Diameter of Barrel: 2.0 feet (maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L = 26 feet
Slope of the barrel : 2.0%
Discharge pipe invert elev at outlet end of pipe:  989.48  feet
Barret Manning's n = 0.011 (use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centerline of outlet end of pipe}
Q = Apara { (2gh) /[T + 1+ (5087 *n®/d) ™) * L]} %°  Solveforh= 065  feet Elev: 991.13 feet

Determine which part of structure conftrols (higher W.S. Elev); Riser capacity controls over Barrel.

Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 13.6 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  993.51  feet (at maximum discharge capacity)
Top of Embankment: 996,00 feet. Freeboard provided: 30 inches




Sediment Basin Besign Calculations: Continued {page 3 of 3)

Sediment Basin Name: SEDIMENT BASIN15

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINSHPPLS0902 Sed Basin Design 15.xls]Sed Basin Design

Skimmer Desigh  {as an altemate to the dewatering orifices on the riser.)

Basic Input.
Volume to top of Dewatering Zone , V: 37,181 cuft

Dewatering Time, t: 4.5 days Dewatering tima entered by user.
Floor of basin elevation: 990.00 feet
Top of dewatering zone elevation: 993.00 feet
Calculations:
Calculated skimmer orifice diameter: 2.151in (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 2.15 inches of orifice area.
Orifice area of a 1/2" diameter orifice: 0.20 sqin Area= 3.62 sqin

Number of 1/2” dia. orifices required: 18

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the top of dewatering zone.

Water depth: 3.00 feet
Minimum length of skimmer arm: 424 feet
Use skimmer arm length of: 5 feet

Arm Assembly
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STANDARD WORKSHEET #12

Sediment Basin Capacity Requirements

PROJECT NAME: PPL Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

CHECKED BY: D. Molinaro

DATE: 8/22/2011
DATE: 8/22/2011

BASIN NUMBER

SEDIMENT BASIN 15

{A) MAXIMUM TOTAL DRAINAGE AREA (AC) 6.82
(1) INITIAL REQ'D SETTLING VOLUME (5,000 X A) (CF) 34,100
{T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
T (Sv) REQUIRED SETTLING VOLUME [I - (T+P+L+D)] (CF) 34,100
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 6,820
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 40,920
2 TOTAL STORAGE VOLUME PROVIDED (CF) 44,001
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 13.6
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # ) (CFS) 13.6
* EMERGENCY SPILLWAY CAPACITY (@ ELEV % }(CFS) 0.0
** EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Redtuctions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

- If grass lining is proposed, spillway must be constructed in original ground.

ek 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Pollution Control
Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The

minimum settling volume for such basins is (3600 X A).

e Total Storage Volume provided at riser crest.

"a = Disturbed Acres in Drainage Area a=6.82acres




STANDARD WORKSHEET #13

Sediment Basin Dimensions and Elevations

PROJECT NAME: PPL Beli Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

CHECKED BY: D. Molinaro

O
@-
@

DATE: 8/22/2011

DATE: 8/22/12011

2l + 22 = 5 MIN,
28 72 = 2 MIN,

Lb

BASIN NUMBER

SEDIMENT BASIN 15

1. DISCHARGE PIPE ELEVATION 989.48
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 990.54
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 903.00
(CREST OF PRINCIPAL SPILLWAY)

4. EMERGENCY SPILLWAY CREST ELEVATION 994.00
(MIN. 0.5' ABOVE ELEVATION @ )

5. 2 CFS/ACRE FLOW ELEVATION 993.51
6. TOP OF EMBANKMENT ELEVATION 996,00
(MIN. 24" ABOVE ELEVATION % )

7. BOTTOM ELEVATION 990.00
AVERAGE BOTTOM WIDTH (FT) 31
AVERAGE BOTTOM LENGTH (FT) 195
EMBANKMENT TOP WIDTH (FT, 8' MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 24 in. RCP
Lb (BARREL LENGTH (FT) 26.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: PPL Bell Bend Nuclear Power Plant

.OCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/22/2011
CHECKED BY: D. Molinaro DATE: 8/22/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.,
(FEET) (SQ. FT.) (SQ.FT.) (FEET) INCREMENTAL TOTAL
590,00 0 707777 77,
13,799 2.00 27,597.0
992.00 15,514 27,597.0
17,293 2.00 34,586.0
994.00 19,072 62,183.0
20,915 2.00 41,830.0

996.00 22,758 104,013.0




Sediment Basin Desian Calculations: T Iy

<Pennom/
Client/Subject: PPL Bell Bend, LLC e
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:35 AM
Prepared by: J. Volonakis Project #: PPLS0902

Date: 22 Aug 11 Checked by:
D. Molinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manual (March '00 version) on pages 40 to 63,

Basic Input:
Sediment Basin Name; SEDIMENT BASIN 15A

Drainage Area to Basin: 8.9 acres {if < 5.0 acres, consider sediment trap als0)
Disturbed Area Tributary to Basin: 8.9 acres

Requirements:
Required Sediment Storage volume: 8,850  ft (1000 ft* disturbed acre)

Is the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.

Dewatering Zone Volume Determination (Standard Dewatering Zone = 5000 tlacre)

Does the basin dewater via a skimmer? Yes.
Does the basin have >18" parmanent pool? No.

Is flow length to width greater than 4:17? Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 ft'facre after reductions (minimum of 3600 ft¥/acre)
Required Dewatering Zone volume: 44,250 ft3 (5000 ft3/ total acre)
Minimum total storage voiume: 53,100 ft' (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data: Elevation  Plan Area A Val £ Vol

Bottom of Basin Elevation:  985.00 5974.0
986.00 7.672.0 6,823.0 6,823.0
988.00 11,1590.0  18,831.0  25,654.0
990.00 14,768.0  25,927.0 51,681.0
992.00 18,498.0  33,266.0 848470
Embankment Top Elevation:  994.00 22,4980  40,996.0 125843.0

Actuai Storaqe Volumes and Riser Height
Efevation of Top of Sed. Storage (cleanout):  986.26  feet (provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  990.50 fest (minimum elev to provide Dewatering Zone: 990.11 ft)
Actual Storage volume provided at riser crest: 59,198 ft

Other Basin Characteristics
Flow length through basin: 200  feet 2to 1 (minimum flow length: 176.68 it, see page 56)
Average width of basin: 10 feet 4to 1 {minimum flow length: 250.60 ft; see page 56)

Length fo width ratio:  20.0to 1 {minimum 2 to 1)

ULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINSPPLS0902_Sed Basin Design 15A.xis]Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3)
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T

Pennany

Sediment Basin Name: SEDIMENT BASIN 15A

ULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\[PPLS0802_Sed Basin Design 15A.xIs|Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide,
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 10.0 feet (minimum bottom width is 8', see page 40)
Emergency Spillway outlet side slopes: 3to1l
Emergency Spillway crest elevation:  992.00  feet {minimum crest efev: 991.00 ft; & in over riser crest)

(maximum crest elev: 993.50 ft; 6 in befow top of berm)

Required Discharge from Basin
Minimum discharge capacity (2 cfsfac) Q = 17.7 cfs {at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 177 cofs

Riser Flow:
Length/Width of Principal Spillway (Riser): 4.0 feet by 20 feet
Crest of Principal Spillway (Riser):  990.50 feet

Orifice flow from Riser: Q= 0.9 Au.r (2gh)*° Solveforh=  0.09
Weir flow from Riser: Q=3.1P,, h'? Solveforh= - 0.61 feet. Elev: 991.11 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin: 982,00 feet
Diameter of Barrel; 1.5 feet (maximum diameter is riser diameter / 1.25, see pg 40)
Barrel length, L = 62 fest

Slope of the barrel : 6.0%
Discharge pipe invert elev at outlet end of pipe:  978.28  feet
Barrel Manning's n = 0.011 (use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel: (where h = head over centeriine of outlet end of pipe)

Q= A {(26N) 1 [1 + 1+ (5087 *n? 14" * L]} ™®  Solveforh= 430  feset. Elev: 983.42 feet
Determine which part of structure controls (higher W.S. Elev): Riser capacity controls over Barrel.
Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 17.7 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface efevation; 991,11 feet (af maximum discharge capacity)
Top of Embankment:  994.00  feet. Freeboard provided: 35 inches




Sediment Basin Design Calculations. Continued (page 3 of 3)
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Sediment Basin Name: SEDIMENT BASIN 15A

ULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASING\PPLS0902_Sed Basin Design 15A.xls]Sed Basin Design

Skimmer Design  (as an alternate to the dewatering orifices on the riser.)

Basic input:
Volume {o top of Dewatering Zone , V: 50,348 cuit
- Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 985.00 feet
Top of dewatering zone elevation: 990.50 feet
Calculations:
Calculated skimmer crifice diameter: 248 in (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 2.46 inches of orifice area.
Qrifice area of a 1/2" diameter orifice: 0.20 sgin Area= 4.74 sqin

Number of 1/2" dia. orifices required: 24

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the fop of dewatering zone.

Water depth: 5.50 feet
Minimum length of skimmer arm: 7.78 feet
Use skimmer arm length of: 8 feet

Arm Assembly
. o '\
W

PERSPECTIVE VIEW
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: PPL Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis DATE: 8/22/2011

CHECKED BY: D. Molinaro DATE: 8/22/2011

BASIN NUMBER SEDIMENT BASIN 15A

{A) MAXIMUM TOTAL DRAINAGE AREA (AC) 8.85

(1) INITIAL REQ’D SETTLING VOLUME (5,000 X A) (CF) 44,250

(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X

{P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X

(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X

(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X

* (Sv) REQUIRED SETTLING VOLUME [{ - (T+P+L+D)] (CF) 44,250

(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 8,850

{St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 53,100

o TOTAL STORAGE VOLUME PROVIDED (CF) - 59,198

REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 17.7

PRINCIPAL SPILLWAY CAPACITY (@ ELEV & )(CFS) 17.7

* EMERGENCY SPILLWAY CAPACITY (@ ELEV % ) (CFS) 0.0

** EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat
X Reductions not ailowed in a High Quality/Exceptional Value watershed.

*

Hoke

dkdk

dede ko

Provide supporting computations.
If grass lining is proposed, spillway must be constructed in original ground.

5000 cubic feet per acre settling volume is required for basins located in Special
Protection (MQ & EV) watersheds. in other watersheds, the basin settling vofume may be
reduced per the Department's “Erosion and Sediment Pollution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

Total Storage Veolume provided at riser crest.

'a = Disturbed Acres in Drainage Area  a = 8.85 acres




PROJECT NAME:

LOCATION:
PREPARED BY:
CHECKED BY:

STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PPL Bell Bend Nuclear Power Plant

Salem Township, Luzerne County

®-
@

J. Volonakis DATE: B/22/2011
D. Molinaro DATE: 8/22/2011
2l + 22 = 5 MIN,
@)_ ZIB Z2 = 2 MIN,

10,

Lb

BASIN NUMBER

SEBIMENT BASIN 15A

1. DISCHARGE PIPE ELEVATION 978.28
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 986.26
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 990.50
(CREST OF PRINCIPAL SPILLWAY)

4. EMERGENCY SPILLWAY CREST ELEVATION 992,00
(MIN. 0.5' ABOVE ELEVATION @ )

5. 2 CFS/ACRE FLOW ELEVATION 991.11
6. TOP OF EMBANKMENT ELEVATION 994,00
(MIN, 24” ABOVE ELEVATION % )

7. BOTTOM ELEVATION 985.00
AVERAGE BOTTOM WIDTH (FT) 10
AVERAGE BOTTOM LENGTH (FT) 200
EMBANKMENT TOP WIDTH (FT, 8’ MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 18 in. RCP
Lb (BARREL LENGTH (FT) 62.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: PPPL Bell Bend Nuclear Power Plant
LOCATION: Satem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/22/2011
CHECKED BY: D. Molinaro DATE: 8/22/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (reer) | INCREMENTAL TOTAL
985.00 5,974 G G Sz
6,823 1.00 6,823.0
986.00 7,672 6,823.0
9,416 2.00 18,831.0
988.00 11,150 25,654.0
12,964 2.60 25,927.0
9980.00 14,768 51,581.0
16,633 2.00 33,266.0
992.00 18,498 84,847.0
20,498 2.00 40,996.0
994,00 22,498 125,843.0




e
QPennggV
Client/Subject: PPL Bell Bend, L ALC =77 g
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:35 AM

Prepared by: J. Volonakis Project #: PPLS0902
Date: 16 Aug 14 Checked by:

Sediment Basin Design_Calculations:

0. Molinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calculations

below are based on the criteria mandated by the PA E&S Manual {March ‘00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN 18

Drainage Area to Basin: 131 acres (if < 5.0 acres, consider sediment trap also}
Disturbed Area Tributary to Basin; 13.1 acres

Requirements:
Required Sediment Storage volume: 13,130 ft* (1000 # disturbed acre)

Is the basin in a HQ or £V watershed? Yes. Reductions not allowed in a HQ or EV watershed.
Dewatering Zone Volume Determination {Standard Dewatering Zong = 5600 ft3/acr81
Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.

Is flow length to width greater than 4:17? Yes.

Does basin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 lacre after raductions (minimum of 3600 fetacre)
Required Dewatering Zone volume: 65,650 ft3 (5000 ft3/ total acre)
Minimum total storage volume: 78,780 #* (Dewatering Zone PLUS Sediment Storage volume)
Elevation-Storage Data; Elevation  Plan Area A Vol £ Vol

Bottom of Basin Elevation;  621.00 40615.0
622.00 42,5940 41,6045 41,6045
624.00 46,6280 89,2220 130,826.5
626.00 50,766.0 97,3940 228,220.5
628.00 55,006.0 105,772.0 333,9925
Embankment Top Elevation:  630.00 59,348.0 114,354.0 448,346.5

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout):  621.32 feet (provides Required Sediment storage volume)
Crest of Principal Spillway (Riser):  626.00 feet (minimum elev to provide Dewatering Zone: 622.86 ft)

Actual Storage volume provided at riser crest: 228,221 ft*

QOther Basin Characteristics Fiow length through basin is increased using baffles.
Flow length through basin: 400 feet 2to 1 (minimum fiow fength: 317.69 f; see page 56)
Average width of basin: 100 feet 4to 1 (minimum flow length: 450.63 ft; see page 56)

Length to width ratic:  4.0to 1 (minimum 2 to 1)

CULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINSPPLS0002_Sed Basin Design 18.xis)Sed Basin Design



Sediment Basin Design Caicufations: Continued (page 2 of 3}

TN
QPennonl/
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Sediment Basin Name: SEDIMENT BASIN 18

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPSISEDIMENT BASINS\{PPLS0902_Sed Basin Design 18.xIs]5ed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than ZH:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, .; 10.0 feet (minimum bottom width is 8', see page 40)
Emergency Spillway outlet side slopes: 3to1
Emergency Spillway crest elevation:  628.00 feet {minimum crest elev: 626.50 ft; 6 in over riser crest)

{maximum crest elev: 629.50 ft; & in below top of berm)

Required Discharge from Basin
Minimum discharge capacity {2 cfs/ac) Q = 26.3 cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 263  «cofs

Riser Flow:
Length/Width of Principal Spillway (Riser): 4.0 feet by 2.0 feet
Crest of Principal Spillway (Risery:  626.00 feet

Orifice flow from Riser: Q = 0.9 Ay, (2gh)°° Solveforh=  0.21
Weit flow from Riser: Q= 3.1 Py h'? Solveforh= 079  feet. Elev: 626.79 feet
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  621.00  feet
Diameter of Barrel: 240 feet (maximum diameter is riser diameter/ 1.25, see pg 40)
Barrel length, L. = 74 feet
Slope of the barrel ; 2.7%
Discharge pipe invert elev at outtet end of pipe:  619.00  feet
Barrel Manning's n = 0.011 {use 0.025 for CMP, 0.015 for RCP, see page 45)

Pipe flow from Barrel, (where h = head over centerline of outiet end of pipe)
Q= Apr { 2gn} / [1 + 1+ (5087 *n? 1) *L]}%° solveforh=  2.89  feet. Elev: 622.89 feet

Determine which part of structure controis (higher W.S. Elev): Riser capacity controls over Barrel.

Does Emergency Spillway contribute to outflow? No.

Required Q through the riser/barrel is 263 cfs

Maximum Water Surface Eievation and Required Freeboard
Maximum water surface elevation:  626.79  feet (at maximum discharge capacity)
Top of Embankment:  630.00 fest. Freeboard provided: 38 inches




Sediment Basin DResign Calculations: Continued (page 3 of 3)

Q ennom>

Sediment Basin Name: SEDIMENT BASIN 18

CULATIONS\EROSION & SEDIMENTATION CALCS\SEDIMENT BASINS ANO TRAPSISEDIMENT BASINS\[PPL50902_Sed Basin Design 18.xls]Sed Basin Besign

Skimmer Design

{as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V: 215,091 cu ft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 621.00 feet
Top of dewatering zone elevation: 626.00 feet
Calculations:
Calculated skimmer orifice diameter: 471 in {from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 4.71 inches of orifice area.

Orifice area of a 1/2" diameter orifice: 0.20 sqin Arga= 17.39 sqin

Number of 4/2" dia. orifices required: 87

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the water surface elevation is at the top of dewatering zone.

Water depth:
Minimum length of skimmer arm:

Use skimmer arm length of:

Arm Assembly

500 feet
7.07 feet

8 feet
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: PPL Bell Benc Nuciear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/16/2011
CHECKED BY: D. Maiinaro _ DATE: 8/16/2011
BASIN NUMBER SEDIMENT BASIN 18
(A) MAXIMUM TOTAL DRAINAGE AREA (AC) 13.13
(1) INITIAL REQ'D SETTLING VOIL.UME (5,000 X A) (CF) 65,650
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
(P) REDUCTION FOR PERMANENT PQOOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D) RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
*** (Sv) REQUIRED SETTLING VOLUME [I - (T+P+L+D)] (CF) 65,650
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 13,130
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 78,780
*** TOTAL STORAGE VOLUME PROVIDED (CF) 228,221
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 26.3
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # ) (CFS) 26.3
*EMERGENCY SPILLWAY CAPACITY (@ ELEV % )(CFS) 0.0
* EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not ailowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

> If grass lining is proposed, spillway must be constructed in original ground.

i 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department’s “Erosion and Sediment Poliution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

b Total Storage Volume provided at riser crest.

"a = Disturbed Acres in Drainage Area a=13.13 acres




STANDARD WORKSHEET #13

Sediment Basin Dimensions and Elevations

PROCJECT NAME: PPL Bell Benc Nuclear Power Plant

LOCATION: Salem Township, Luzerne County

PREPARED BY: J. Volonakis

CHECKED BY: D. Molinaro

@
®@-
@

DATE: 8/16/2011

DATE: 8/16/2011

Zl « 22 = 5 MIN,
Z1 8 Z2 = 2 MIN,

:10)

Lb

BASIN NUMBER

SEDIMENT BASIN 18

1. DISCHARGE PIPE ELEVATION 619.00
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 621.32

3. ELEVATION AT TOP OF DEWATERING ZONE (St) 626,00
(CREST OF PRINCIPAL SPILLWAY)

4. EMERGENCY SPILLWAY CREST ELEVATION 528,00
(MIN. 0.5° ABOVE ELEVATION @ )

5. 2 CFS/ACRE FLOW ELEVATION 626.79

6. TOP OF EMBANKMENT ELEVATION 530.00
(MIN. 24" ABOVE ELEVATION % )

7. BOTTOM ELEVATION 621.00
AVERAGE BOTTOM WIDTH (FT) 100
AVERAGE BOTTOM LENGTH (FT) 400
EMBANKMENT TOP WIDTH (FT, 8' MIN.) 8

RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 24 in. RCP
Lb (BARREL LENGTH (FT) 74.0
EMERGENCY SPILLWAY WIDTH (FT) 10.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: PPL Bell Benc Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/16/2011
CHECKED BY: D. Molinaro DATE: 8/16/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE{ AREA AVG AREA ENCE
ELEVATION IN ELEV.
(FEET) (SQ. FT.) (SQ.FT.) (FT) | 'NCREMENTAL TOTAL
52100 I N L
41,605 1.00 41,604.5
622.00 42,594 41,604.5
44,611 2.00 89,222.0
624.00 46,628 130,826.5
48,697 2.00 97,394.0
626.00 50,766 228,220.5
52,886 2.00 106,772.0
628.00 55,006 333,992.5
5777 2.00 114,354.0

630.00 59,348 448,346.5




Sediment Basin Design Calcuiations: e H’D
d’ennogt

Client/Subject: PPL Bell Bend, LLC e
Description: Sediment Basin Calculation Print Date: 12 Sep 11 10:35 AM
Prepared by: J. Volonakis Project #: PPLS0902

Date: 24 Aug 11 Checked by:
D. Moiinaro

Objective:
This spreadsheet will assist with the design of sediment basins as erosion and sediment control measures. The calcutations

below are based on the criteria mandated by the PA E&S Manuat (March '00 version) on pages 40 to 63.

Basic Input:
Sediment Basin Name: SEDIMENT BASIN 21

Drainage Area fo Basin: 98.1 acres (if < 5.0 acres, consider sediment trap also)
Disturbed Area Tributary fo Basin: 98.1 acres

Requirements:
Required Sediment Storage volume: 98,080 ft© (1000 f% disturbed acre)

Is the basin in a HQ or EV watershed? Yes. Reductions not allowed in a HQ or EV watershed.

Dewatering Zone Volume Determination {Standard Dewatering Zone = 5000 ft'/acre)

Does the basin dewater via a skimmer? Yes.
Does the basin have >18" permanent pool? No.
Is flow fength {o width greater than 4:17 Yes.

Does hasin dewater between 4 and 7 days? Yes. (4.5 days)
Actual Dewatering Zone criteria: 5,000 fPlacre after reductions (minimum of 3600 ft¥/acre)

Required Dewatering Zone volume: 490,400 ft3 (5000 3/ total acre)
Minimum total storage voiume: 588,480 ft* (Dewatering Zone PLUS Sediment Storage volume)

Elevation-Storage Data: Elevation  Plan Area A Voi £ Vol
Bottom of Basin Elevation:  531.00 106548.9
532.00 111,875.3  108,2121  109,212.1
534.00 122,611.3 234,486.6 343,698.7
536.0C 133,554.3 256,165.68 599,864.3
538.00 144,635.0 278,189.3 878,053.5
Embankment Top Elevation:  540.00 155,855.1 300,490.1 1,178,543.6

Actual Storage Volumes and Riser Height
Elevation of Top of Sed. Storage (cleanout):  531.90 feet {provides Required Sediment storage volume)
Crest of Principal Spillway (Riser): 53592  feet {minimum elev to provide Dewatering Zone: 535.92 ft)
Actual Storage volume provided at riser crest: 589,197 ft*

Other Basin Characteristics
Flow length through basin: 1200 feet 2to 1 (minimum flow length: §14.44 ft; see page 56)
Average width of basin: 100 feet 4to 1 (minimum flow length: 729.70 ft; see page 56)
Length to width ratio:  12.0to 1 (minimum 2 to 1)

CULATIONSIEROSION & SEDIMENTATION CALCS\SEDIMENT BASING AND TRAPS\SEDIMENT BASINS\PPLS0902_Sed Basin Design 21.xIs[Sed Basin Design



Sediment Basin Design Calculations: Continued (page 2 of 3)
/—J -
Pennoni’
Co22
Sediment Basin Name: SEDIMENT BASIN 21

CULATIONSVEROSION & SEDIMENTATION CALCS\SEDIMENT BASINS AND TRAPS\SEDIMENT BASINS\[PPLS0902_Sed Basin Design 21.xis]Sed Basin Design

Embankment Criteria
Embankment top width must be at least 8 feet wide.
Embankment side slopes may not be steeper than 2H:1V

Embankment Spillway Weir Dimensions

Emergency Spillway outlet width, L: 40,6 feet {minimum bottom width is §', see page 40)
Emergency Spillway outlet side slopes: 3to1
Emergency Spillway crest elevation:  537.00  feet {minimum crest elev: 536.42 ft; 6 in over riser crest)

(maximum crest elev: §39.50 ft; 6 in below top of berm)

Required Discharge from Basin
Minimum discharge capacity (2 cfs/ac) Q = 196.2  cfs (at maximum water surface elevation)

Water Surface Elevation at Required Discharge

Discharge through riser/barrel = 1525  c¢fs

Riser Flow:
Length/Width of Principal Spillway {Riser); 6.0 feet by 6.0 feet
Crest of Principal Spillway (Riser): 53592 feet

Qrifice flow from Riser; Q= 0.9 Ay (2gh)%° Solve forh = 0.34
Weir flow from Riser: Q= 3.1 Py 0" Solveforh=  1.61  feet. Elev: 537.53 feet -
Weir controls over Orifice.
Barrel Flow:
Discharge pipe invert elevation at basin:  531.00 feet
Diameter of Barrek: 4.0 feet {maximum dlameter is riser diameter [ 1.25, see pg 40)
Barrel length, L = 232 feet
Slope of the barrel 1.0%
Discharge pipe invert elev at outlet end of pipe:  528.68 feet
Barrel Manning's n = 0.011 (use 0.025 for CMP, 0.015 fer RCP, see page 45)

Pipe flow from Barrel: (where it = hoad over centerline of outlet end of pipe)
Q= Aus { (200) /{1 + 1+ (5087 *n*/ ") *L1}1%° soweforh= 647  feet. Elev: 537.15 feet

Determine which part of structure controls (higher W.S. Elev): Riser capacity controls over Barrel.
Does Emergency Spillway contribute to outflow? Yes.
Emergency Spillway Discharge: Q=28LhM .5 {C = 2.8 from page 55 of PA E&S manual)

Emergency Spillway crest elevation:  537.00 feet
AtW.5. elev 537.53, the head over the emergency spillway is 0.53 feet.

Q through the emergency spillway is 43.6 cfs
Required Q through the riser/barrel is 1525 cfs

Maximum Water Surface Elevation and Required Freeboard
Maximum water surface elevation:  537.53  feet (at maximum discharge capacity)
Top of Embankment:  540.00 feet. Freeboard provided: 30 inches




Sediment Basin Design Calculations: Continued (page 3 of 3) o
<Pennoqi>
— . "

Sediment Basin Name: SEDIMENT BASIN 21

CULATIONS\EROSION & SEDIMENTATION CALCSISEDIMENT BASINS AND TRAPSISEDIMENT BASINS\PPLS0802_Sed Basin Design 21.xis|Sed Basin Design

Skimmer Design  (as an alternate to the dewatering orifices on the riser.)

Basic Input:
Volume to top of Dewatering Zone , V. 491,117 cuft
Dewatering Time, t: 4.5 days Dewatering time entered by user.
Floor of basin elevation: 531.00 feet
Top of dewatering zone elevation: 535.92 fest
Calculations:
Calculated skimmer orifice diameter: 6.81 in (from figure 7, page 44 of PA E&S manual)

Use 1/2" diameter orifices on the skimmer to provide 6.81 inches of orifice area.
Orifice area of a 1/2" diameter orifice: (.20 sqin Area= 36.41 sqin

Number of 1/2" dia. orifices required: 182

The arm of the skimmer must form an angle with the basin floor of 45 degrees or less when
the waler surface efevation is at the top of dewatering zone.

Water depth: 4.92 feet
Minimum length of skimmer arm: 6.96 feet
Use skimmer arm length of: 7 feet

Arm Assembly

e

PERSPECTIVE VIEW
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STANDARD WORKSHEET #12
Sediment Basin Capacity Requirements

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/15/2011
CHECKED BY: D. Molinaro DATE: 8/15/2011
BASIN NUMBER SEDIMENT BASIN 21
(A) MAXIMUM TOTAL DRAINAGE AREA {AC) 98.08
(1) INITIAL REQ'D SETTLING VOLUME {5,000 X A) (CF) 490,400
(T) REDUCTION FOR TOP DEWATERING (-700 X A) (CF) X
{P) REDUCTION FOR PERMANENT POOL (-700 X A) (CF) X
(L) RED. FOR 4:1 FLOW LENGTH:WIDTH (-350 X A) (CF) X
(D)} RED. FOR 4 TO 7 DAY DEWATERING (- 350 X A) (CF) X
“** (Sv) REQUIRED SETTLING VOLUME [l - (T+P+L+D)] (CF) 490,400
(Sd) REQUIRED SEDIMENT STORAGE VOLUME (1000 X a)' (CF) 98,080
(St) TOTAL REQUIRED STORAGE VOLUME (Sv + Sd) (CF) 588,480
**** TOTAL STORAGE VOLUME PROVIDED (CF) 589,197
REQUIRED DISCHARGE CAPACITY (2 X A) (CFS) 196.2
PRINCIPAL SPILLWAY CAPACITY (@ ELEV # ) (CFS) 152.5
* EMERGENCY SPILLWAY CAPACITY (@ ELEV & ) (CFS) 43.6
“ EMERGENCY SPILLWAY PROTECTIVE LINING Pyramat

X Reductions not allowed in a High Quality/Exceptional Value watershed.

* Provide supporting computations.

o If grass lining is proposed, spillway must be constructed in original ground.

b 5000 cubic feet per acre settling volume is required for basins located in Special

Protection (HQ & EV) watersheds. In other watersheds, the basin settling volume may be
reduced per the Department's "Erosion and Sediment Pollution Control

Program Manual,” No. 363-2134-008 (January 1996), as amended and updated. The
minimum settling volume for such basins is (3600 X A).

i Total Storage Volume provided at riser crest.

'a = Disturbed Acres in Drainage Area a = 98.08 acres




STANDARD WORKSHEET #13
Sediment Basin Dimensions and Elevations

PROJECT NAME: Bell Bend Nuclear Power Plant

LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: 8/15/2011
CHECKED BY: D. Moalinaro DATE: 8/15/2011
Zl + 22 = 5 MIN,

3 21872 =2 MIN,

@.

Q 10,

Lb

BASIN NUMBER SEDIMENT BASIN 21
1. DISCHARGE PIPE ELEVATION 528.68
2. TOP OF SEDIMENT STORAGE ZONE (@ Sd) 531.90
3. ELEVATION AT TOP OF DEWATERING ZONE (St) 535.92
(CREST OF PRINCIPAL SPILLWAY)
4. EMERGENCY SPILLWAY CREST ELEVATION 53700
(MIN. 0.5 ABOVE ELEVATION O }
5. 2 CFS/ACRE FLOW ELEVATION 537.53
6. TOP OF EMBANKMENT ELEVATION 540.00
(MIN. 24" ABOVE ELEVATION % )
7. BOTTOM ELEVATION 531.00
AVERAGE BOTTOM WIDTH (FT) 100
AVERAGE BOTTOM LENGTH (FT) 1,200
EMBANKMENT TOP WIDTH (FT, 8" MIN.) 8
RISER DIAMETER/TYPE (15" MIN.) Type M Inlet Box
BARREL DIAMETER/TYPE (12" MIN.) 48 in. RCP
Lb (BARREL LENGTH (FT) 232.0
EMERGENCY SPILLWAY WIDTH (FT) 40.0
EMERGENCY SPILLWAY SIDE SLOPES (H:V) 3.0

SHOW ALL DETAILS AND CONSTRUCTION DIMENSIONS ON PLAN DRAWINGS
USING STANDARD CONSTRUCTION DETAIL SHEETS.




STANDARD WORKSHEET #14
Sediment Basin Storage Data

PROJECT NAME: Bell Bend Nuclear Power Plant
LOCATION: Salem Township, Luzerne County
PREPARED BY: J. Volonakis DATE: &8/15/2011
CHECKED BY: D. Molinaro DATE: 8/15/2011
DIFFER- STORAGE VOLUME (CUBIC FEET)
WATER SURFACE| AREA AVG AREA ENCE
ELEVATION IN ELEV,
(FEET) (SQ. FT.) (SQ.FT.) (FEET) | 'NCREMENTAL TOTAL
531.00 106,549 A A Y,
109,212 1.00 109,212.1
532.00 111,875 109,212.1
117,243 2.00 234,486.6
534.00 122,611 343,698.7
128,083 2.00 256,165.6
536.00 133,554 599,864.3
139,095 2.00 278,189.3
538.00 144,635 x 878,053.5
150,245 2.00 300,490.1
540.00 155,855 1,178,543.6







Project:  PPLS0902

By: JcV Date: 9/1/2011 BASIN: 1
Chk'd: IMO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Design

Emtanimnt -
invert
{ntarpection

EPA — 625/3-76-006

Extension Box Elev. (Ft)=| 669

Outlet Barre! Invert Elevation (Ft) = 665
Pipe slope (ft/ft)=| 0.019
Basin Type (Temp or Perm)={ Temp

Pipe diameter (Ft} = 2.5

Length of Pipe in Saturated Zone

. ft
pipe siope (;-é)
0.25 — pipe slope

Le= yv(z+4}|1 +

Distance from upstream invert of principal spillway riser to top of dewatering

y= 4 volume,
z= 2 Horizontal component of upstream embankment slope {ft)
L= 25.97  Length of pipe in saturated zone (ft)

Required Increase in Fiow Path

For flow path for a temporary basin provide a minimum of 10% increase to Ls.

For flow path for a permanent basin provide a minimum of 15% increase to 5.

L = 28.57

Minimum Collar Projection {ft} (Rounded to nearest 3" increment)

Viin = 1.25  (1/2 the increase in Flow Path for one collar)
Therefore: Use one coliar

Number of Collars if >1 = [:I

Vmin = N/A



Project:  PPLS0902
By: v Date: 9/1/2011 BASIN: 1
Chk'd: MO Date: 9/2/2011

Maximum Spacing between Collars {ft)

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
bl= 7.50
D2= 15.00

Spacing of collars
startingat D1 or
Distance to first coilar
if only one collar
used= 7.50 Spacing Ok



Project:  PPLS0902

By: ey Date: 9/1/2011 BASIN: 1A
Chk'd: IMO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Design

A
Emtankment —

irvart . e
tntersection Ly !
i

pipe dismeter

EPA -~ 625/3-76-006

Extension Box Elev. (Ft) =| 661.86
Outlet Barrel Invert Elevation (Ft) = 659
Pipe slope (ft/ft)=| 0.018
Basin Type (Temp or Perm}=| Temp
Pipe diameter (Ft} = 2

Length of Pipe in Saturated Zone

. t
pipe slope (;t-)
0.25 — pipe slope

L= viz+ 4} {1+

Distance from upstream invert of principal spillway riser to top of dewatering

¥ = 2.86 volume.
Z= 2 Horizontal component of upstream embankment slope (ft)
Ls= 18.49  Length of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to Lg.

For flow path for a permanent basin provide a minimum of 15% increase to .

Le= 20.34

Minimum Collar Projection {ft) (Rounded to nearest 3" increment)

Viin = 1.00  {1/2 the increase in Flow Path for one collar)
Therefore: Use one collar

Number of Collars if >1 = [:::

Vmin = N/A



Project:  PPLS0902
8y: oy Date: 9/1/2011 BASIN: 1A

Chk'd: MO Date: 9/2/2011

Maximum Spacing between Collars {ft}

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly

spaced.

ft
Dl= 6.00
D2= 12.00

Spacing of collars
starting at D1 or
Distance to first collar

if only one collar
used= 6.00 Spacing Ok



Project:  PPLS0902

By: eV Date: 9/1/2011 BASIN: 3
Chk'd: IMO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Design

A Embankomant

_nﬁlw plweatic
y projection \ tirve
v
\v.-,
Embankment — P
invert . I a1 S
Intersection Ly ‘7‘_}
]

pipe dismeter
EPA - 625/3-76-006

Extension Box Elev. (Ft) = 657
Outlet Barrel Invert Elevation (Ft) = 650
Pipe slope (ft/ft}=] 0.017
Basin Type {Temp or Perm)=| Perm
Pipe diameter (Ft) = 3

Length of Pipe in Saturated Zone

, t
pipe slope (;E)
0.25 — pipe slope

Distance from upstream invert of principal spillway riser to top of dewatering

y = 7 volume.
z= 2 Horizontal component of upstream embankment slope (ft)
Lg= 45.06  Length of pipe in saturated zone (ft}

Reguired Increase in flow Path

For flow path for a temporary basin provide a minimum of 10% increase to L.

For flow path for a permanent basin provide a minimum of 15% increase to s.

L = 51.82

Minimum Collar Projection [ft} {Rounded to nearest 3" increment)

Voin = 350  {1/2 the increase in Flow Path for one collar)
Therefore: Use additional Collars with Vmin > 1

Number of Collars if >1 =

Viin = 1.75



Project:  PPLS0902
By: KV Date: 9/1/2011 BASIN: 3

Chk'd: IMO Date: 9/2/2011

Maximum Spacing between Collars (ft)

Max Spacing = 45
Min Spacing = 10

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
D1 = 9.50
D2= 18.99

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
useds= 16.57 Spacing Ok



Project:  PPLS(902

By: v Date: 9/1/2011 BASIN: 6
Chk'd: MO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Design

y, -
Embmkm«u-/

invert .
trwervection by

EPA - 625/3-76-006

Extension Box Elev, (Ft) = 637
Outlet Barrel Invert Elevation {Ft) = 632
Pipe slope (ft/ft)=} 0.021
Basin Type (Temp or Perm)=| Temp
Pipe diameter (Ft) = 3

Length of Pipe in Saturated Zone

, t
pipe slope (ﬁ;)
0.25 — pipe slope

Ls = y(z+4) |1+

Distance from upstream invert of principal spillway riser to top of dewatering

y= 5 volume,
7= 2 Horizontal component of upstream embankment slope {ft)
g = 32.75 Length of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to Ls.

For flow path for a permanent basin provide a minimum of 15% increase to s.

le = 36.03

Minimum Collar Projection (ft} (Rounded to nearest 3" increment)

Viin = 1.75  {1/2 the increase in Flow Path for one collar)
Therefore: Use one collar

Number of Collars if >1 = :]

Vinin & N/A



Project;  PPLS0902
By: IV Date: 9/1/2011 BASIN: 6

Chk'd: MO Date: 9/2/2011

Maximum Spacing between Collars (ft}

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly

spaced.

ft
Di= 9.50
D2= 18.99

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
used= 9.50 Spacing Ok



Project:  PPLSO902

By: oy Date: 9/1/2011 BASIN: 8
Chk'd: IMO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Design

EPA — 625/3-76-006

Extension Box Elev. {Ft} = 667

Qutlet Barrel Invert Elevation (Ft} = 664
Pipe slope (ft/ft}=| 0.01
Basin Type (Temp or Perm)=| Temp

Pipe diameter {Ft) = 2.5

Length of Pipe in Saturated Zone

pipe slope ()]:5)

Ls=yGE+H 1+ 0.25 — pipe slope

Distance from upstream invert of principal spillway riser to top of dewatering

y= 3 volume.
z= 2 Horizontal component of upstream embankment slope (ft)
L= 18.75  Length of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to Lg.

For flow path for a permanent basin provide a minimum of 15% increase to .

L= 20.63

Minimum Collar Projection {Rounded to nearest 3" increment)

Vinin = 1.00  (1/2 the increase in Flow Path for one collar}

Therefore: Use one collar

Number of Coltars if >1 = :]

Vinin = N/A



Project:  PPLS0S02
By: jcv Date: 8/1/2011 BASIN: 8
Chk'd: MO Date: 9/2/2011

Maximum Spacing between Collars

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
space,

D1= 7.00
- D2= 14.00

Spacing of collars
startingat Dl or
Distance to first collar
if only one collar
used= 6.00 Spacing Ok



Project:  PPLS09G2

By: oV Date: 9/1/2011 BASIN: S
Chk'd: IMO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Pesign

EPA —- 625/3-76-006

Extension Box Elev. {Ft) = 680.5

Outlet Barrel Invert Elevation {Ft) = 676
Pipe slope {ft/ft}=| 0.03
Basin Type (Temp or Perm)=| Temp

Pipe diameter {Ft) = 1.5

Length of Pipe in Saturated Zone

. b4
pipe slope (;t)
0.25 — pipe slope

Ly = y(z+4) |1+

Distance from upstream invert of principal spillway riser to top of dewatering

y = 4.5 volume.
z= 2 Horizontal component of upstream embankment slope (ft)
L= 30.68  Length of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to Ls.

For flow path for a permanent basin provide a minimum of 15% increase to .

L= 33.75

Minimum Collar Prajection [ft) {Rounded to nearest 3" increment)

Vinin = 1.50 {1/2 the increase in Flow Path for one collar)
Therefore: Use one collar

Number of Collars if »1 = [:I

Vmin = N/A



Project:  PPLS0902
By: iy Date: 9/1/2011 BASIN: 9

Chk'd: IMO Date: 9/2/2011

Maximum Spacing between Collars {ft}

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and shouid be evenly
spaced,

ft
D1= 6.00
D2= 12.00

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
used= 6.00 Spacing Ok



Project: PPLS0902

By: oV Date: 9/1/2011 BASIN: 10
Chk'd: MO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Coilar Design

e & ibank rant

Assunrec
phrestic
{fine
~\"‘1
'i"""o,r -
Embankment —, pes o
invert . J = DA~ -
Intersection Ly s l
i

plpe dismater
EPA — 625/3-76-006

Extension Box Elev. (Ft) =| 666.07
Outlet Barrel Invert Elevation (Ft) =} 661.7
Pipe slope (ft/ft}=; 0.01
Basin Type (Temp or Perm)={ Temp
Pipe diameter (Ft) = 3

Length of Pipe in Saturated Zone

pipe slope ( :
0.25 — pipe slope

A

Ly = y(z+4){1+

Distance from upstream invert of principal spiliway riser to top of dewatering

y= 4.37  volume.
z= 2 Horizontal component of upstream embankment slope (ft)
L = 27.31  Length of pipe in saturated zone (ft)

Required [ncrease in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to Ls.

For flow path for a permanent basin provide a minimum of 15% increase to .

L = 30.04

Minimum Collar Projection (ft) (Rounded to nearest 3" increment)

Vigia = 1.25  {1/2 the increase in Flow Path for one collar)

Therefore: Use one coliar

Number of Collars if>1 = L____:I

Vonia = N/A



Project:  PPLS0902
By: jinY Date: g/1/2011 BASIN: 10

Chk'd: MO Date: 9/2/2011

Maximum Spacing between Collars (ft)

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
Di= 8.50
D2= 17.00

Spacing of collars
starting at D1 or
Distance to first coilar

if only one collar
used= 8.50 Spacing Ok



Project: ~ PPLS0902

By: v Date: 9/1/2011 BASIN: 10A
Chk'd: IMO Date: 9/2/2011
FIGURE 7.6

Anti-Seep Collar Design

A
Emmnkmmw/

invart -
{nterpectinn

LI TRp—
EPA ~ 625/3-76-006

Extension Box Elev. (Ft) ={ 691.7
Qutlet Barrel Invert Elevation (Ft) = 686
Pipe slope (ft/ft)={ .03
Basin Type (Temp or Perm)={ Temp
Pipe diameter (Ft) = 3

Length of Pipe in Saturated Zone

Ls = ylz+4) |1+ 0.25 — pipe slope

Distance from upstream invert of principal spillway riser to top of dewatering

y= 5.7 volume,
7= 2 Horizontal component of upstream embankment slope (ft)
L= 38.86  lLength of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temperary basin provide a minimum of 10% increase to Ls.

For flow path for a permanent basin provide a minimum of 15% increase to .

LF = 4275

Minimum Collar Projection {ft) {Rounded to nearest 3" increment)

Viin = 2.00 {1/2 the increase in Flow Path for one collar)

Therefore: Use one collar

Number of Collars if >1 = E:::l

Vrnin = N/A



Project:  PPLS0902
By: v Date: 9/1/2011 BASIN: 10A

Chk'd: IMO Date: 9/2/2011

Maximum Spacing between Collars {ft)

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly

spaced.

ft
Dl= 10.00
D2= 19.99

Spacing of collars
starting at D1 or
Distance to first colar
if only one collar
used= 10.00 Spacing Ok



Project:  PPLS0902

By: cv Date: 9/1/2011 BASIN: 12
Chk'd:  IMO Date: 9/2/2011
FIGURE 7.6

Aunti-Seep Collar Design

! b plpe disrneter
EPA - 625/3-76-006

Extension Box Elev. (Ft)=| 679.5
Qutlet Barrel Invert Elevation (Ft) = 675
Pipe slope (ft/ft)=] 0.038
Basin Type (Temp or Perm)=} Temp
Pipe diameter (Ft} = 3

Length of Pipe in Saturated Zone

o t
pipe slope (j;t)
0.25 — pipe slope

Ls= v(z+4){1+

Distance from upstream invert of principal spillway riser to top of dewatering

y = 4.5 volume,
z= 2 Horizontal component of upstream embankment slope (ft)
Ly = 31.84  Length of pipe in saturated zone {ft)

Required Increase in Flow Path

For flow path for a temporary hasin provide a minimum of 10% increase to L.

For flow path for a permanent basin provide a minimum of 15% increase to .

Le = 35.02

Minimum Collar Projection (ft) (Rounded to nearest 3" increment)

Ve = 1.50  (1/2 the increase in Flow Path for one collar)
Therefore: Use one collar

Number of Collars if >1 = l::::l

Vmin = N/A
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Chk'd: IMO Date: 9/2/2011

Maximum Spacing between Colfars (ft}

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
D1= 9.00
D2= 17.99

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
used= 9.00 Spacing Ok
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FIGURE 1.6

Anti-Seep Collar Design

EPA - 625/3.76-006

Extension Box Elev. (Ft) = 933
Qutlet Barrel Invert Elevation (Ft) = 930
Pipe slope (ft/ft)=| 0.02
Basin Type (Temp or Perm)=| Temp
Pipe diameter (Ft) = 2

Length of Pipe in Saturated Zone

. £
pipe slope (;'i;)
0.25 — pipe slope

Le = v(z+4)|1+

Distance from upstream invert of principal spillway riser to top of dewatering

y = 3 volume.
zZ= 2 Horizontal component of upstream embankment slope (ft)
L= 19.57  Length of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to Ls.

For flow path for a permanent basin provide a minimum of 15% increase to .

Le= 21.52

Minimum Collar Projection {ft} {Rounded to nearest 3" increment}

Vinin = 1.00  {1/2 the increase in Flow Path for one coilar)
Therefore: Use one collar

Number of Collars if >1 = E:}

Vn'lin = N/A
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Maximum Spacing between Collars {ft}

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
D1= 6.00
D2= 12.00

Spacing of collars
starting at D1 or
Distance to first collar
if oniy one collar
used= 6.00 Spacing Ok
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FIGURE 7.6

Anti-Seep Collar Design

A
Emkm/

invart
{nrenection

EPA - 625/3-76-006

Extension Box Elev. {Ft) =y 990.5

Qutlet Barrel Invert Elevation (Ft) = 982
Pipe slope (ft/ft)=] 0.06
Basin Type (Temp or Perm)=} Temp

Pipe diameter (Ft) = 1.5

Length of Pipe in Saturated Zone

Ls= y(z+4) |1+ 0.25 — pipeslope

Distance from upstream invert of principal spillway riser to top of dewatering

y= 8.5 volume.
z= 2 Horizontal component of upstream embankment slope (ft)
Ls= 67.11  Length of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to L.

For flow path for a permanent basin provide a minimum of 15% increase to .

Le= 73.82

Minimum Collar Projection (ft] (Rounded to nearest 3" increment)

Vinin = 3.25 {1/2 the increase in Flow Path for one collar)
Therefore: Use additional Collars with Vmin > 1

Number of Collars if »1 =

Vm;n = 1.00
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Maximum Spacing between Collars {ft)

Max Spacing = 42
Min Spacing = 15

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
D1= 5.00
D2= 10.00

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
used= 26.05 Spacing Ok
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Anti-Seep Collar Design

G
Embmkmcnx-./'

invert .
Intersection
EPA - 625/3-76-006
Extension Box Elev. (Ft) = 626
Outlet Barrel Invert Elevation (Ft) = 621

Pipe slope (ft/ft)=| 0.027
Basin Type (Temp or Perm)=| Perm
Pipe diameter (Ft} = 2

Length of Pipe in Saturated Zone

; t
pive slope (])it)
0.25 — pipe slope

L= y(z-+4)|1l+

Distance from upstream invert of principal spillway riser to top of dewatering

y= 5 volume,
z= 2 Horizontal component of upstream embankment slope (ft)
o= 33.63  lLength of pipe in saturated zone (ft)

Required Increase in Flow Path

For flow path for a temporary hasin provide a minimum of 10% increase to L.

For flow path for a permanent basin provide a minimum of 15% increase to .

Le = 38.68

Minimum Collar Projection {ft) (Rounded to nearest 3" incremant)

Vo = 2.50  {1/2 the increase in Flow Path for one collar)
Therefore: Use additionai Coflars with ¥Vmin > 1

Number of Collars if >1 =

Vmin = 1.25
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Maximum Spacing between Collars {ft)

Max Spacing = 34
Min Spacing = 10

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
D1= 6.50
D2= 13.00

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
used= 14.14 Spacing Ok
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Anti-Seep Coltar Design

Embankment —
inwert . N
tnimrssctine '

I

pipe dismeter

EPA - 625/3-76-006

Extension Box Elev. (Ft) = 535.92
Outlet Barrel Invert Elevation {Ft) = 531
Pipe slope (ft/ft) 0.01
Basin Type {Temp or Perm)={ Perm
Pipe diameter {Ft} = 4

Length of Pipe in Saturated Zone

, £
pipe slope ();é)
0.25 — pipe slope

L= y(z+4) |1+

Distance from upstream invert of principal spillway riser to top of dewatering

y= 4,92  volume.
2= 2 Horizontal component of upstream embankment slope (ft)
Lg = 30.75 Length of pipe in saturated zone (ft)

Reguired Increase in Flow Path

For flow path for a temporary basin provide a minimum of 10% increase to L.

For flow path for a permanent basin provide a minimum of 15% increase to .

Ly = 35.36

Minimum Collar Projection (ft} (Rounded to nearest 3" increment)

Vonin = 2.25  {1/2 the increase in Flow Path for one collar)
Therefore: Use additional Coliars with Vimin > 1

Number of Collars if >1 = l:l

Vmin = N/A
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Maximum Spacing between Collars {ft)

Max Spacing = 14
Min Spacing = 5

Anti-seep Collars should be located below the phreatic line in the embankment and should be evenly
spaced.

ft
D1= 12.50
D2= 24.99

Spacing of collars
starting at D1 or
Distance to first collar
if only one collar
used= 9.84 Spacing Ok



