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A. Rainfall Data 
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B. Calculation Sheet 



*Note: Rational C Coefficients adopted from PA Erosion and Sediment Pollution Control Program Manual, Mar 2012, Table 5.2 

DA Land Use Soils HSG Area Area (Acres) C C*A RC

INLET1 MEAD WmB D 275 0.006 0.16 0.001 0.16

INLET1 MEAD WmB D 907 0.021 0.16 0.003 0.16

INLET1 GRV WmB D 401 0.009 0.86 0.008 0.86

INLET1 IMP WmB D 255 0.006 0.86 0.005 0.86

INLET1 GRV WmB D 135 0.003 0.86 0.003 0.86

INLET1 MEAD WmB D 79 0.002 0.16 0.000 0.16

INLET1 MEAD WmB D 61 0.001 0.16 0.000 0.16

INLET1 GRV LcD C 47 0.001 0.86 0.001 0.86

INLET1 IMP LcD C 43 0.001 0.86 0.001 0.86

INLET1 GRV LcD C 22 0.001 0.86 0.000 0.86

INLET1 MEAD LcD C 38 0.001 0.28 0.000 0.28

INLET1 MEAD LcD C 123 0.003 0.28 0.001 0.28

INLET1 IMP LcD C 1270 0.029 0.86 0.025 0.86

INLET1 IMP LcD C 268 0.006 0.86 0.005 0.86

INLET1 Total 0.090 0.054 0.60

The "RC" value is an area averaged runoff coefficient value (arithmatic mean) calculated as:

Rainfall Intensity Curve*

PENNEAST- MLV - 2

PROPOSED CONDITIONS RUNOFF COEFFICIENT CALCULATIONS FOR PROPOSED INLETS

RC= 
σ𝒊=𝟏
𝒏 𝑪𝒊 𝒙 𝑨𝒓𝒆𝒂𝒊

σ𝒊=𝟏
𝒏 𝑨𝒓𝒆𝒂𝒊



Return Period (Yrs) 2

DA
Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

INLET1 0.090 0.60 5.00 4.3 0.23

Return Period (Yrs) 10

DA
Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

INLET1 0.090 0.60 5.00 5.8 0.31

Return Period (Yrs) 100

DA
Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

INLET1 0.090 0.60 5.00 7.7 0.42

Inlet ID
Inlet 

Type

Design 

Flow,       

cfs

Grate Open 

Area,               

sq ft

Depth of 

Flow,       

ft

Inlet 

Perimeter,    

ft

Grate 

Flow 

Capacity,     

cfs

Inlet 

Collection 

Capacity,     

cfs

IN-1 Type M 0.42 4.4 0.17 12.3 8.74 2.85

PENNEAST- MLV-2

RATIONAL METHOD PEAK FLOW CALCULATIONS FOR PROPOSED INLETS

INLET CAPACITY CHECK



0.4 0.4

100 100

3.2 3.2

2.00 276.00

21.47 2.99

285.68 6.62

5.95 7.55

unpaved unpaved

3.94 4.43

1.21 0.02

22.7 3.0

0.4 69.88

100 2.15

3.2 paved

2.00 2.98

21.47 0.39

0.39

204

5.88

unpaved

3.91

0.87

22.3

TIME OF CONC., mins

Velocity, ft/s

Sh. Conc. Flow time, min

Watercourse slope, %
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Velocity, ft/s
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PROPOSED TRENCH-Tc CALCULATIONS

SHEET FLOW

Flow length, ft

Watercourse slope, %

Surface Description2-Yr 24-Hr rainfall, in

Land slope, %

Sheet flow time, min

SHALLOW CONC. FLOW

Flow length, ft

Sh. Conc. Flow time, min

TIME OF CONC., mins

PROPOSED BYPASS -Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

SHALLOW CONC. FLOW

Flow length, ft

Watercourse slope, %

Surface Description

Velocity, ft/sVelocity, ft/s

Sh. Conc. Flow time, min

TIME OF CONC., mins

EXISTING TRENCH-Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

2-Yr 24-Hr rainfall, in

Land slope, %

Sheet flow time, minSheet flow time, min

SHALLOW CONC. FLOW

Flow length, ft

Watercourse slope, %

Surface Description

EXISTING BYPASS-Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

2-Yr 24-Hr rainfall, in

Land slope, %



BASIN NAME UG-BASIN

MLV-2 TP-1, Test 1, IN/HR 3

MLV-2 TP-1, Test 2, IN/HR 0

MLV-2 TP-2, Test 1, IN/HR 0

MLV-2 TP-2, Test 2, IN/HR 0.2

AVERAGE, IN/HR 0.07

FOS 2.00 *BASIN FLOOD TEST HAS SAFETY FACTOR BUILT IN

DESIGN RATE, IN/HR 0.03

Bed Bottom Area 1760.00

Storage Volume 352.00

DRAIN TIME (1) 72.00 DRAIN TIME FOR DEAD STORAGE BELOW PRIMARY ORIFICE

DRAIN TIME (2) 13.61 DRAIN TIME FROM 100-YEAR STORM PEAK TO DEAD STORAGE ELEVATION

TOTAL DRAIN TIME (1>2) 72.00

BASIN DEWATERING TIME CALCULATIONS

INFILTRATION OF STORAGE VOLUME BELOW 

PRIMARY ORIFICE

INFILTRATION OF STORAGE VOLUME ABOVE 

PRIMARY ORIFICE (THROUGH OUTLET STR)

Storm Peak 

= 12.07 hrs Fully Drained= 

25.68  hrs

Basin Inv
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Pond Report 7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 07 / 2 / 2018

Pond No. 1 -  BASIN

Pond Data

UG Chambers -Invert elev. = 1687.00 ft,  Rise x Span = 0.50 x 0.50 ft,  Barrel Len = 44.00 ft,  No. Barrels = 1,  Slope = 0.00%,  Headers = No

Encasement -Invert elev. = 1686.50 ft,  Width = 40.00 ft,  Height = 1.50 ft,  Voids = 40.00%

Stage / Storage Table

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

0.00 1686.50 n/a 0 0
0.15 1686.65 n/a 106 106
0.30 1686.80 n/a 106 211
0.45 1686.95 n/a 106 317
0.60 1687.10 n/a 106 423
0.75 1687.25 n/a 107 531
0.90 1687.40 n/a 107 638
1.05 1687.55 n/a 106 745
1.20 1687.70 n/a 106 850
1.35 1687.85 n/a 106 956
1.50 1688.00 n/a 106 1,061

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  4.00 Inactive 0.00 0.00

Span (in) =  4.00 1.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  1687.00 1682.00 0.00 0.00

Length (ft) =  0.25 0.25 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  1688.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1686.50 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.15 106 1686.65 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.30 211 1686.80 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.45 317 1686.95 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.60 423 1687.10 0.02 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.024
0.75 531 1687.25 0.12 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.120
0.90 638 1687.40 0.15 oc 0.00 --- --- 0.00 --- --- --- --- --- 0.146
1.05 745 1687.55 0.26 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.260
1.20 850 1687.70 0.31 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.307
1.35 956 1687.85 0.35 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.347
1.50 1,061 1688.00 0.38 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.384



Pipe ID P-1

Upstream Str OS-1

Downstream Str IN-1

peak Discharge, cfs 0.34 100-Year Flow

Pipe Diamater, in 8.00

Manning's N 0.011

% Slope 1.00

diameter of pipe, d, ft 0.66666667

wetted area, sf  = 0.35

wetted perimeter, P, ft = 2.09

R = 0.17

Slope, ft/ft = 0.01

Full Flow Velocity, ft/s = 4.10

Full Flow Q, cfs = 1.43 Capacity Ok

PENNEAST-MLV - 2

PROPOSED DRAINAGE PIPES CAPACITY ANALYSIS



OUTLET ID IN-1

Discharge Type Surface

10-YR Peak Discharge, cfs 0.17 10-Year Basin Discharge from Model Hydrograph 34

DS Ground Cover Grass

Crest Elev. 1687

Design Criteria cfs/lf 13.0

Calculated Crest Length, ft 2.2

Design Crest Length, ft 4

Weir Coefficient 3.33 Use sharp crested value to calculate higher velocity

Weir Head (H) 0.05  to be conservative.

Flow Area 0.22

Velocity 0.00

Velocity Non-Erosive YES

PENNEAST-MLV 2

INLET DISCHARGE



*Note: Rational C Coefficients adopted from PA Erosion and Sediment Pollution Control Program Manual, Mar 2012, Table 5.2 

DA Land Use Soils HSG Area Area (Acres) C C*A RC

SWALE1 Grass WmB D 760 0.017 0.30 0.005 0.30

Woods WmB D 5865 0.135 0.16 0.022 0.16

Grass WmB D 275 0.006 0.30 0.002 0.30

SWALE1 Total 0.158 0.029 0.18

The "RC" value is an area averaged runoff coefficient value (arithmatic mean) calculated as:

Return Period (Yrs) 10

DA Area (Acres) RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

SWALE1 0.158 0.18 22 4.68 0.1

Return Period (Yrs) 100

DA Area (Acres) RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

SWALE1 0.158 0.18 22 8.07 0.2

PENNEAST-MLV -2

PROPOSED CONDITIONS RUNOFF COEFFICIENT CALCULATIONS FOR PROPOSED SWALES

PENNEAST- MLV - 2

RATIONAL METHOD PEAK FLOW CALCULATIONS FOR PROPOSED SWALES

RC= 
σ𝒊=𝟏
𝒏 𝑪𝒊 𝒙 𝑨𝒓𝒆𝒂𝒊

σ𝒊=𝟏
𝒏 𝑨𝒓𝒆𝒂𝒊



PROJECT NAME:

LOCATION:

PREPARED BY: DATE: 6/29/2018

CHECKED BY: DATE: 7/2/2018

CHANNEL OR CHANNEL SECTION

Temporary or Permanent (T or P) P

Required Capacity, Qr (cfs) 0.20
See attached Rational Peak Flow 

Calculations

Left side slope, % 33.33

Right side slope, % 20.00

Bottom width, ft 0

Channel Depth provided, ft 1

Channel bed slope, % 3

Mannings N 0.15

Accn. Due to gravity, ft/sec2 32.2

DESIGN METHOD FOR LINING - SHEAR STRESS

H:V, left 3.00

H:V, right 5.00

bed slope, ft/ft 0.03

Calculated channel flow depth, ft 0.32

top width at flow depth, ft 2.55

Bottom Width:Flow Depth Ratio 0.00 Ratio Ok

wetted area, sq. ft 0.40

wetted peri, ft 2.63

hyd. Radius, ft 0.15

velocity, ft/s 0.49

Discharge, cfs 0.20

Theta, rad 0.030

Froudes Number 0.15

Flow type subcritical

Shear Stress, Lb/Sq.Ft 0.60

Protective Lining Vegetated

Lining required TRM-435

D50, inches

Placement Thickness, inches

Adjusted Mannings N 0.08

Calculated Critical Slope,Sc ft/ft 0.17

0.7 Sc, ft/ft 0.12

1.3 Sc, ft/ft 0.22

Stable Flow? Stable

Calculated Freeboard, ft 0.50

Freeboard Provided, ft 0.68

Freeboard Ok, 

Calculated<Provided

SWALE1

Luzerne County

CHECK FOR SHEAR STRESS
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C. BMP Worksheets 
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D. Soil Report 
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E. Existing Conditions Stormwater Management 

Map
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F. Proposed Conditions Stormwater 

Management Map 
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G. Infiltration Memo  
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H. Model Input and Output Report 



34 | Mott MacDonald | Mainline Block Valve (MLV) 2  
Post Construction Stormwater Management Report 
 

353754-MM-E-E-109 REV 1 | August 2019 
 
 

I. PCSM Drawings (Attached) 
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J. Offsite Stormwater Discharge Plan (Attached) 


