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C. PROTECTION OF NATURAL RESOURCES 
 

1. Describe in detail the sequence of events for the development and operation of the mine and reference the 
sequence to the mine map(s).  Attach additional sheets as needed. 

 
 
Mining operations will continue in the area designated as Phase 1 (Cells 1 and 2). Drainage will be directed to Basin 
#7. Continued mine development will progress into the Phase 2 (Cells 3-4) area and Phase 3 (Cell 5) area. Basins 1-
7 will be constructed as the mine operations expand. Interim stockpiling may occur in the mine footprint or one of 
two designated stockpile areas. Erosion and sediment control will be designed and permitted for the stockpile areas 
prior to use. Stormwater benches, slope drains and diversion berms will direct stormwater from the closed structural 
fill to an existing sediment basin. 
 
 
 
 

2. Describe specific erosion control measures to be installed prior to land disturbing activities and during 
mining to prevent offsite sedimentation (include specific plans for sediment and erosion control for mine 
excavation(s), waste piles, access/mine roads and process areas), and give a detailed sequence of 
installation and schedule for maintenance of the measures.  Locate and label all sediment and erosion 
control measures on the mine map(s) and provide typical cross-sections/construction details of each 
measure.  Engineering designs and calculations are required to justify the adequacy of any proposed 
measures. 

 
 
Mine operations will continue in the Phase 1 area and expand to the Phase 2 area. Basins will be constructed as 
needed to collect stormwater and prevent offsite sedimentation. The base of the excavation will be lined and contain 
a leachate collection system for the reclamation structural fill. The structural fill will be capped. 

 
 
 
 
 
 
 
 

 3. a. Will the operation involve washing the material mined, recycling process water, or other waste water 
handling?  Yes   No .  If yes, briefly describe all such processes including any chemicals to be 
used. 

 
 
Contact water from the coal combustion product structural fill will be collected and discharged to the local 
wastewater treatment plant. No chemicals will be used. Flocculants may be used to control TSS in stormwater prior 
to discharge as allowed in the existing permit. 
 
 
 
 

 b. Will the operation involve discharging fresh or waste water from the mine or plant as a point discharge to 
the waters of the State?  Yes   No  .  If yes, briefly describe the nature of the discharge and locate 
all proposed discharge points (along with their method of stabilization) on your mine map(s). 
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c. Will any part of the proposed mine excavation(s) extend below the water table? Yes      No . 

If yes, do you intend to dewater the excavation(s)?  Yes        No .   
If yes, what impact, if any, will mine dewatering have on neighboring wells?  Estimated withdrawal rate 
in gallons per day:    .  Locate all existing wells on the mine map(s) that lie within 
500 feet of the proposed excavation area.  Provide data to support any conclusions or statements made, 
including any monitoring well data, well construction data and current water withdrawal rates.   Indicate 
whether the proposed mine locale is served by a public water system or private wells. 

 
 
 
 
 
 
 

d. If you answered yes to any of the above questions, provide evidence that you have applied for or 
obtained the appropriate water quality permit(s) (i.e., non-discharge, NPDES, Stormwater, etc.) from the 
Division of Water Quality, Water Quality Section.  In addition, the applicant is required to register water 
use with the Division of Water Resources if the operation withdraws more than 10,000 gallons per day 
and needs a capacity use permit from the Division of Water Resources if the operation lies in a capacity 
use area and withdraws more than 100,000 gallons per day. 

 
 
The current mine NPDES permit is included under related documents. 
 
 
 
 

4. a. Will the operation involve crushing or any other air contaminant emissions? Yes      No  . 
 If yes, indicate evidence that you have applied for or obtained an air quality permit issued by the 

Division of Air Quality or local governing body. 
 
 
 
 
 
 
 

b. How will dust from stockpiles, haul roads, etc., be controlled? 
 
 
Haul roads, stockpiles and structural fills will be wetted as necessary to control dust. Chemical dust suppressants 
may be utilized as needed to control dust from areas where construction activity may be extended for periods greater 
than 30 days. 
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5. a. A buffer will be required between any mining activity and any mining permit boundary or right-of-

way.  It may be an unexcavated buffer (no excavation, but roadways, berms and erosion & 
sedimentation control measures may be installed within it), an undisturbed buffer (no disturbance 
within the buffer whatsoever), or a combination of the two, depending upon the site conditions.  
Note that all buffers must be located within the mining permit boundaries. 

   
How wide a buffer will be maintained between any mining activity and any mining permit boundary 
or right-of-way at this site?  A minimum buffer of 25 feet is recommended, although a wider buffer 
may be needed depending on site conditions.   Show all buffer locations and widths on the mine 
map(s). 

 
 
A 50-foot undisturbed property line buffer is maintained. A 50-foot buffer to wetlands and stream is also maintained 
except where impacts are permitted through the USACE and NCDWQ. A 300-foot buffer is maintained to 
residences and private groundwater wells. 
 
 
 
 
 

b. A minimum 50 foot wide undisturbed buffer will be required between any land disturbing activities 
within the mining permit boundaries and any natural watercourses and wetlands unless smaller 
undisturbed buffers can be justified.  Depending on site conditions, a buffer wider than 50 feet may 
be needed. 

 
How wide an undisturbed buffer will be maintained between any land disturbing activities within the 
mining permit boundaries and any natural watercourses and wetlands at this site?  Show all buffer 
locations and widths on the mine map(s). 

 
 
50 feet 
 
 
 
 
 
 
 
 

6. a. Describe methods to prevent landslide or slope instability adjacent to adjoining permit boundaries 
during mining.  Minimum 2 horizontal to 1 vertical slopes or flatter for clayey material and 
minimum 3 horizontal to 1 vertical slopes or flatter for sandy material are generally required, unless 
technical justification can be provided to allow steeper slopes. 

 
 
 
2H:1V slopes will be maintained in the excavation area. Final cut slopes are designed at 3H:1V. The structural fill 
is designed to have a 4H:1V side slope. 
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b. Provide a cross-section on the mine map(s) for all fill slopes (berms, wastepiles, overburden 

disposal areas, etc.), clearly indicating the intended side slope gradient, installation of any benches 
and/or slope drains (with supporting design information) if needed, and the method of final 
stabilization. 

 
 
See Drawing 03C-03 
 
 
 
 

c. In excavation(s) of unconsolidated (non-rock) materials, specify the angle of all cut slopes including 
specifications for benching and sloping.  Cross-sections for all cut slopes must be provided on the 
mine map(s). 

 
 
No benching will be conducted in the excavation area. Cut slopes will maintain a 3H:1V slope. 
 
 
 

d. In hardrock excavations, specify proposed bench widths and heights in feet.  Provide cross-sections 
of the mine excavation clearly noting the angles of the cut slopes, widths of all safety benches and 
mine benches, and the expected maximum depth of the excavation. 

 
 
N/A 
 
 
 

7. Describe other methods to be taken during mining to prevent physical hazard to any neighboring dwelling 
house, public road, public, commercial or industrial building from any mine excavation.  Locate all such 
structures on the mine map if they are within 300 feet of any proposed excavation. 

 
 
 
N/A 
 
 
 

8. Describe what kind of barricade will be used to prevent inadvertent public access along any high wall area 
and when it will be implemented.  Vegetated earthen berms, appropriate fencing and adequate boulder 
barriers may be acceptable high wall barricades.  A construction detail/cross-section and location of each 
type of barricade to be used must be indicated on the mine map(s). 

 
 
 
Gates will be installed at the mine entrances to prevent unwanted access. Fencing may also be constructed as 
needed. 
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I  Job No.  453925‐235691‐018 

HDR Computation

Project: Charah Brickhaven No.2 Mine Computed By: TMY Date: 11/6/2014

Subject: Permit Application Checked By: K. Perera Date: 11/7/2014

Task: Slope Stability Analyses Sheet: 1 Of: 3

Objective:

References:

Steps:

Partially Weathered Rock (PWR):  γ = 135 pcf, ϕ = 35  

Evaluate the slope stability of the proposed coal ash structural fill.  Evaluate both global stability of the foundation soils, the stability of the structural 
fill ash slope, and the sliding block stability of the ash along the bottom liner system using PCSTABL 5M and the STEDwin editor (Ref. 3).

1. Naval Facilities Engineering Command (1986). Design Manual 7.01 ‐ Soil Mechanics.

3. Van Aller, H.W. (1999 ‐ 2013).  STEDwin 2.88 (32 bit), The Smart Editor for PCSTABL 5M.  Annapolis Engineering Software.
2. Bowles, J.E. (1984).  Physical and Geotechnical Properties of Soils. McGraw‐Hill.

4. Naval Facitities Engineering Command (1982).  Design Manual 7.02 ‐ Foundations and Earth Structures.

1.  Estimate subsurface conditions beneath the structural fill using soil boring logs provided by Buxton Environmental, Inc. (see Attachment A).  Based 
on the boring logs, the typical soil profile for the in unmined areas of the site consists of approximately 5' soil horizon consisting of medium to very stiff 
silty and sandy clay soils underlain by approximately 10' to 20' of stiff to very stiff residuum.  Very hard partially weathered rock (PWR) underlies the 
residuum.  In areas that have been mined, the soil horizon has typically been removed leaving residuum at the surface.  The estimated intervals of the 
soil horizon, residuum, and PWR are shown in Attachment A.

5. Koerner, G.R. and D. Narejo (2005). Direct Shear Database of Geosynthetic‐to‐Geosynthetic and Geosynthetic‐to‐Soil Interfaces. GRI Report #30.

Compacted Clayey Fill:  γ = 125 pcf, ϕ = 28  ̊ , c = 1,800 psf

2. Estimate the coal ash parameters for input into PCSTABL 5M using physical characterization testing information provided by Charah for samples 
obtained at the Riverbend Steam Station.  This testing information, performed by Geotrack Technologies, Inc., is provided in Attachment B.  An 
estimate of the compacted unit weight (γ) of the ash was obtained based on the results of a standard Proctor test assuming the material would be 
placed at maximum dry density and optimum moisture content.  Total and effective stress strength properties of the coal ash were obtained from the 
Triaxial Shear Test reports provided in Attachment B.  The total stress parameters are applicable for undrained conditions when loading occurs over a 
relatively short time which leads to the development of excess pore water pressures within the ash.  The effective stress parameters are applicable for 
drained conditions when loading occurs over a sufficient amount of time to allow excess pore water pressures to dissipate.  Since typical hydraulic 
conductivity values for fly ash generally range between 1x10‐4 to 1x10‐5 cm/sec, it is not clear whether undrained or drained conditions will develop 
within the ash therefore both sets of parameters were analyzed.  The assumed values for unit weight (γ), friction angle (ϕ), and cohesion (c) for the ash 
are provided below:

Compacted Ash (Total Stress):  γ = 83.8 pcf, ϕ = 8  ̊ , c = 4,300 psf
Compacted Ash (Effective Stress):  γ = 83.8 pcf, ϕ = 22  ̊ , c = 2,600 psf

Residuum (Total Stress):  γ = 130 pcf, ϕ =0  ̊ , c = 1,045 psf

5.  Estimate soil parameters for the final cover soils.  Since a variety of soils may be used for final cover and considering that a high degree of 

3.  Estimate foundation soil parameters for input into PCSTABL 5M.  Use Ref. 1 to correlate γ based with soil type (see Attachment C).  From 

information provided in soil borings (Attachment A), which includes geotechnical laboratory classification data, use Attachments D and E to correlate 
total and effective stress parameters for the soil horizon and residuum, respectively (see Ref. 2).   Note that in Attachment D, c = 1/2 qu where qu is the 
unconfined compressive strength of the soil. Since the PWR at the site is typically classified as "very hard" with blowcounts generally in excess of 50/6in 
and often contains rock fragments, it is assumed the material behaves as a very dense sand (see Attachment D).  Since the soil horizon and residuum 

soils are generally fine grained at the site, it is not clear whether undrained or drained conditions will develop within the soils, therefore both sets of 
parameters were analyzed.  The assumed values for unit weight (γ), friction angle (ϕ), and cohesion (c) for the foundation soils are provided below:

4.  Estimate soil parameters for the compacted soil berm that will be constructed along the perimeter of the structural fill and to fill low areas to 
achieve basegrades.  Assume on site soils consisting of predominantly clayey and silt soils will be used.  Use Attachment F (Ref. 1) to obtain obtain 
estimated strength parameters and Attachment C to estimate γ as shown below:

Soil Horizon (Total Stress):  γ = 120 pcf, ϕ =0  ̊ , c = 470 psf
Soil Horizon (Effective Stress):  γ = 120 pcf, ϕ = 31  ̊ , c = 0

Residuum (Effective Stress):  γ = 130 pcf, ϕ = 32  ̊ , c = 0 psf
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Final Cover soils:  γ = 120 pcf, ϕ = 30  ̊ , c = 0 psf

Critical →

Results/Conclusions

6. Determine critical liner interface for sliding block analyses.  A detail of the proposed liner system is provided below.  Determine typical interface 
strength parameters for each interface based on Attachment G (Ref. 5) for each interface as shown below.  Use peak parameters which are appropriate 
to use before failure initiates.  Based on this information, the critical (i.e. lowest strength) interface is between the textured 60 mil HDPE geomembrane 
and the saturated cohesive soil.  Therefore, use these parameters for the critical interface.

Geocomposite/Granular Soil Interface:  ϕ = 33  ̊ , c = 0
Geocomposite/Textured HDPE Interface:  ϕ = 26  ̊ , c = 0

compaction of the final cover probably can not be achieved without the risk of damaging the underlying geomembrane, conservatively assume the 
following parameters:

8.  Determine the peak ground accelleration for the site for use in the seismic stability analyses.  From Attachment K (Ref. 6), the estimated peak 
ground acceleration for the site with a 2% probability of exceedance in 50 years (equivalent to 10% probability of exceedance in 250 years) is 0.09g.  
This values was entered as a horizontal pseudo‐static coefficient in the PCSTABL 5M seismic analyses.

9.  Using the information developed in Steps 1 through 7, input the data into PCSTABL 5M using the STEDwin editor (Ref. 3).  Evaluate the the global 
stability of the foundation soils beneath the structural fill as well as the stability of the ash slope and sliding block failure along the bottom liner system.

Textured HDPE/Saturated Reinforced GCL:  ϕ = 23  ̊ , c = 167 psf
Saturated Reinforced GCL/Saturated Cohesive Soil:  ϕ = 29  ̊ , c = 0

7.  Determine most critical cross‐section for stability analysis.  Factors to consider include proposed ash height, liner slope, foundation conditions, 
perimeter berm height, and water table location.  Using this criteria, two potential critical stability sections were selected for analysis.  Section A is 
located on the west perimeter berm at a topographic low.  Section B is located on the east perimeter berm and extends through the currently flooded 
pit at a location where the perimeter berm will be constructed across the pit.  The locations of these sections are shown superimposed on the 
Basegrade Plan (Attachment H), the Proposed Final Closure Plan (Attachment I), and a groundwater contour map (Attachment J).  These sections 
represent areas with the greatest depth of waste that will be placed resulting in the greatest amount of driving forces leading to potential failure, areas 
where the perimeter berm will be constructed above existing grade resulting in less buttressing effect at the toe of the slope, and areas with the 
greatest liner slopes resulting in greater potential for liner interface instability.

Plots showing the output results from the PCSTABL 5M analyses for the global, ash slope, and sliding block stability under both static and seismic 
conditions are attached to this calculation for Section A and Section B.  The minimum factors of safety are summarized in the table below.  The most 
critical analysis was for the Section A global failure under total stress conditions with factors of safety of 4.13 and 2.63 for static and seismic conditions, 
respectively.  The generally accepted minimum static and seismic factors of safety for landfill stability are 1.5 and 1.0, respectively.  Since the calculated 
factors of safety exceed the minimum acceptable, the proposed structural fill is adequately stable.  
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Analysis Static FS Seismic FS

SECTION A

Global/Static/Total Stress 4.13 2.63 ←CriƟcal Analysis
Global/Static/Effective Stress 4.56 2.87
Ash Slope/Static/Total Stress 6.47 4.52
Ash Slope/Static/Effective Stress 6.84 4.72
Sliding Block/Static/Total Stress 6.96 4.68
Sliding Block/Static/Effective Stress 5.75 3.98

SECTION B

Global/Static/Total Stress 5.71 3.54
Global/Static/Effective Stress 5.39 3.37
Ash Slope/Static/Total Stress 8.06 5.26
Ash Slope/Static/Effective Stress 7.13 4.94
Sliding Block/Static/Total Stress 5.71 4.00
Sliding Block/Static/Effective Stress 4.93 3.43

Minimum ϕ Required for Static FS = 1.5 0  ̊
Minimum ϕ Required for Seismic FS = 1.0 0  ̊

Since the interface shear strength parameters for the liner system components can vary significantly based on soil and product properties, it is helpful 
to determine the minimum ϕ value required for the interfaces to achieve an adequate factor of safety.  The last two plots show the minimum ϕ 

required to achieve factors of safety of 1.5 and 1.0 for static and seismic analyses, respectively.  The plots show that along the critical cross section, 
very little friction is required along the bottom liner interfaces due to the buttressing effect of the perimeter berm.  Due to variations of slope along the 
structural fill liner system and temporary loading conditions during filling, however, it is recommended that a minimum bottom liner interface ϕ of 26  
̊be required.  This requirement should be confirmed by project specific interface shear strength testing.
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HDR Computation Job Number 453925-235673-018 No.

Project Charah Brickhaven No 2 Mine Computed EAW Date 12/31/2014
Subject Permit Application Checked PAW Date 1/2/2015
Task Subcell Divider Berms Sheet 1 Of 1

Objective: Determine if the subcell berms are large enough to handle a 2-year, 24-hour storm event.

References:

1.  NC Erosion and Sediment Control Planning and Design Manual.

Given:
3.6 in, 2-year, 24-hour precipitation event (Raleigh, NC) Ref 1

Where: VR = Precipitation event volume (ft3) V = Volume of Pond (pyramid) (ft3)
A = Area (acres) h = Height of the berm (pyramid) (ft)
p = precipitation event (in) A= Area  of ponding (pyramid base) (ft2)

Case 1: Will Subcell Divider Berm handle precipitation into one subcell?

Subcell
Subcell Area 

(acres)
Required 

Volume (ft3)
Berm 

Height (ft)

Area of 
ponding behind 

berm (sf)

Area of 
Ponding 
(acres)

Available 
Volume 

(ft3)
Factor of 

Safety Check
1A 15.5 202,554 7 214,728 4.93 501,032 2.5 OK
1B 18.4 240,451 10 118,554 2.72 395,180 1.6 OK
2A 19.3 252,212 8 159,909 3.67 426,424 1.7 OK
2B 9 117,612 9 53,477 1.23 160,431 1.4 OK
3A 18.8 245,678 10 219,430 5.04 731,433 3.0 OK
3B 11.4 148,975 8 63,780 1.46 170,080 1.1 OK
4A 9.9 129,373 10 111,033 2.55 370,110 2.9 OK
4B 7.4 96,703 9 38,724 0.89 116,172 1.2 OK
5A 17.8 232,610 8 207,625 4.77 553,667 2.4 OK
5B 17 222,156 7 117,906 2.71 275,114 1.2 OK

Case 2: Will downstream Subcell Divider Berm handle precipitation from upstream subcells?

Lower 
Subcell

Downstream 
Subcell 

Available 
Volume (ft3)

Downstream 
Subcell 

Required 
Volume (ft3)

Contributing 
Subcells

Contributing 
Subcells 
Required 

Volume (ft3)

Total 
Required 
Volume 

(ft3)
Factor of 

Safety Check
1A 501,032 202,554 1B 240,451 443,005 1.1 OK
2A 426,424 252,212 2B 117,612 369,824 1.2 OK
3A 731,433 245,678 3B 148,975 394,654 1.9 OK
4A 370,110 129,373 4B 96,703 226,076 1.6 OK
5A 553,667 232,610 5B 222,156 454,766 1.2 OK

Conclusion:
Individual subcells can contain the design storm event.
All Subcells can contain the flow from the upstream subcells. 

ft

in
p

acre

ft
AVR

12560,43 2

 hAV
3

1


Subcell Divider Berms.xlsx Subcell Divider Berms





HDR Computation Job Number 453925‐237673‐018 No.

Project Charah Brickhaven No.2 Mine Computed MDP Date 11/5/2014

Subject Permit Application Checked EAW Date 11/6/2014

Task Stormwater Pipe Perforations and Sizing Sheet 1 Of 3

Objective: Determine if the leachate pipes and perforations are large enough to handle the 10 year 24 hour storm event.

References:

1. Malcom, H. Rooney (1989). Elements of Urban Stormwater Design . Raleigh: NC State Univ.
2.

Calculations:

Eq. 1 Reference 1

Where:  Q = Flow Rate (cfs)
Cd = Coefficient of Discharge (dimensionless)
A = Cross‐sectional Area of Orifice
g = gravity (ft/s2)
h = head (ft)

7.48 gal/cf 12 in/ft
60 s/min 43,560 sf/acre
60 min/hr
24 hr/day

Determine the actual Flow Rate per Acre based on HELP model runs

Intensity 10yr,24hr = 5.62 inches
Maximum Subcell Size =  17.5 acres

Storm Event Qcfs = 357,011       cf/acre/day
Qgpm = 1854.60 gal/acre/min

Maximum Drainage distance = 950 feet
Area of Drainage per foot of pipe = 950 sf
Area of Drainage per foot of pipe = 0.022 ac

Required Drainage per foot of pipe = 40.447 gpm (actual flow rate per acre for the drainage area of the pipe)

Sharma, H. D., & Lewis, S. P. (1994). Waste Containment Systems, Waste Stabilization, and Landfills: Design and 

Evaluation . New York: John Wiley & Sons, Inc.

ghACQ d 2

Brickhaven Stormwater Pipe Perforation Calc.xlsx Perforations



HDR Computation Job Number 453925‐237673‐018 No.

Project Charah Brickhaven No.2 Mine Computed MDP Date 11/5/2014

Subject Permit Application Checked EAW Date 11/6/2014

Task Stormwater Pipe Perforations and Sizing Sheet 2 Of 3

Determine the maximum allowable flow in the pipe based on the perforations into the pipe and a maximum head

Diameter of perforation, dperforation = 0.375 in
dperforation = 0.03125 ft

Eq. 2

Aperforation = 0.00077 ft2

Using Equation 1, determine the flow in the pipe

Cd = 0.6 typical default value (Ref. 1)
Aperforation = 0.00077 ft2

g = 32.2 ft/s2

h = 8 in

h = 0.67 ft

Qperforation = 0.003 cfs
Qperforation = 1.35 gpm per perforation

Number of Perforations per foot of pipe = 30 perforations per foot of pipe
Qper foot of pipe = 40.60 gpm

Required Flow Rate Allowable Flow Rate

gpm gpm

40.447 40.60

Conclusion:

The pipe is 8 inches in diameter. The head was 
assumed to be from the center of the pipe to 
12 inches above the liner.

<

The allowable flow rate is greater than the required flow rate. Therefore the allowable flow rate based on pipe 
perforations will be sufficient to meet the actual expected flow rate.  Sufficient volume can get into the pipe through 
the orifices.

2

2








d
A 

Brickhaven Stormwater Pipe Perforation Calc.xlsx Perforations



HDR Computation Job Number 453925‐237673‐018 No.

Project Charah Brickhaven No.2 Mine Computed MDP Date 11/5/2014

Subject Permit Application Checked EAW Date 11/6/2014

Task Stormwater Pipe Perforations and Sizing Sheet 3 Of 3

Determine the maximum allowable flow in the pipe based on the pipe size and flowing full

Eq. 3 Reference 1

Where: Q = Flow Rate (cfs)
D = Theoretical Pipe Diameter (in) for just‐full flow
n = Manning roughness coefficient (dimensionless)
s = Longitudinal slope (ft/ft)

D =  8 in
n = 0.009 Reference 2, page 472

Slope
Allowable
Q (cfs)

Allowable
Q (gpm) Check

0.10% 0.55 248 Allowable Q is greater than Required Q
0.25% 0.87 393 Allowable Q is greater than Required Q
0.50% 1.24 555 Allowable Q is greater than Required Q
0.75% 1.52 680 Allowable Q is greater than Required Q
1.00% 1.75 785 Allowable Q is greater than Required Q
1.25% 1.96 878 Allowable Q is greater than Required Q
1.50% 2.14 962 Allowable Q is greater than Required Q
1.75% 2.31 1,039 Allowable Q is greater than Required Q
2.00% 2.47 1,111 Allowable Q is greater than Required Q
2.25% 2.62 1,178 Allowable Q is greater than Required Q
2.50% 2.77 1,242 Allowable Q is greater than Required Q
2.75% 2.90 1,302 Allowable Q is greater than Required Q
3.00% 3.03 1,360 Allowable Q is greater than Required Q
3.25% 3.15 1,416 Allowable Q is greater than Required Q
3.50% 3.27 1,469 Allowable Q is greater than Required Q
3.75% 3.39 1,521 Allowable Q is greater than Required Q

Conclusion:
The allowable flow rate is greater than the required flow rate for slopes 0.1% and above. Smaller pipe slopes were not 
run, but it is assumed that the bottom slope will not be smaller than 2% accounting for settlement. Therefore the 
allowable flow based on pipe size will be sufficient to meet the actual expected flow rate.

n

sD
Q

3

8

16








Brickhaven Stormwater Pipe Perforation Calc.xlsx Perforations
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HDR Computation I  Job No.  453925-237673-018     I 

Project:   Charah Brickhaven No.2 Mine Computed EAW Date 11/6/14

Subject:   Permit Application Checked  PAW Date  11/6/2014

Task:     Drainage - Time of Concentration Sheet 1 Of 1

Objective Determine the Time of Concentration based on the proposed top of fill grades.

References
1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.

Equations

[L3 / H]0.385

128

Time of Concentration, (min) = tc

Hydraulic length of watershed, (ft) = L
Elevation change along length, (ft) = H

Drop Inlet #2 Hydraulic length of watershed L (ft) = 2,420
Peak Elevation of watershed (ft) = 287

Low Elevation of watershed (ft) = 218

Elevation change along length H (ft) = 69
tc (min) = 12.4

Drop Inlet #1 Hydraulic length of watershed L (ft) = 1,498
Peak Elevation of watershed (ft) = 287

Low Elevation of watershed (ft) = 235

Elevation change along length H (ft) = 52
tc (min) = 8.0

Drop Inlet #3 Hydraulic length of watershed L (ft) = 1,810
Peak Elevation of watershed (ft) = 294

Low Elevation of watershed (ft) = 249

Elevation change along length H (ft) = 45
tc (min) = 10.4

North Cell to DI #2 Hydraulic length of watershed L (ft) = 3,889
Peak Elevation of watershed (ft) = 294

Low Elevation of watershed (ft) = 218

Elevation change along length H (ft) = 76
tc (min) = 20.7

CONCLUSION
Use a Time of Concentration of 15-Minutes=> 5.71 25-yr, 15-min Design Storm

tc = 

Time of Concentration, (tc) is the longest time of flow from points on the watershed ridge to 
the outlet of the watershed.

Drainage.xlsx Tc
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HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed EAW 11/6/2014

Subject:   Permit Application Checked  PAW Date      11/6/14

Task:     Drainage - Perimeter Channels Sheet 1 Of                       3

Objective Design the stormwater channels around the perimeter of the structural fill for the 25-yr storm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.

2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.

3.  NCDOT Standard Specifications for Roads and Structures

4.  North American Green Product Brochure version 4.11

5.  East Coast Erosion Blankets (ECS-1)

6.  Maccaferri

7. Green Armor Systems

8. NOAA Atlas 14, Volume 2, Version 3 (Sanford, NC)

Equations
Normal Depth Procedure (Manning's Eqn) Ref 2

Zav = AR2/3 Area (A) = bd + z d2

Zreq = Q n / 1.49s0.5 R = Area  / (b+2d(z2+1)0.5)

AR2/3 = Q n/  1.49s0.5 Avg Shear Stress (T) = d*s*unit weight of water

Q (cfs) = CIA Zav = Zreq 

Channel Design

Min Channel Freeboard = 0.2 ft
Inside Channel Side Slope = 2 (enter X for X:1)

Outside Channel Side Slope = 2 (enter X for X:1)

Bottom Width, b = 4 ft
Runoff  Coeff (initial)= 0.60 Ag land, smooth Ref 1

Runoff  Coeff (permanent)= 0.25 Pasture, Sandy Ref 1

I (in/hr) = 5.71 25-yr, 15-min Design Storm Ref 8

 
Various Lining Types *Depth of Flow is not specified for Manning's' n

Lining 
Type Lining Description

depths of  
 0-0.5 ft

depths of 
0.5-2.0 ft Vp (ft/sec)

A Jute Net (HEC-15) 0.015 2.0 0.45
B Erosion Control Blanket Single Net (Curlex 1) 0.034 5.0 1.55
C Erosion Control Blanket, Straw w/ Single Net (Ref 4)* 0.025 6.7 1.50
D Erosion Control Blanket Double Net (Curlex HV) 0.026 10.0 1.65
E Ordinary Firm Loam (Ref 2) 0.023 0.020 3.5 2.0
F Grass Lined (Ref 1)* 0.030 5.0 2.0
G 6" Rip Rap (Ref 2, Ref 1) 0.069 9.0 2.0
H GreenArmor 7010 (vegetated) 0.034 16.0 8.0
I Unvegetated Turf Reinforcement Mat (TRM) (NAG C350) 0.025 9.5 2.25
J Class D Phase 2 (Partially vegetated) TRM (NAG C350) 0.048 14.0 3.34
K 12" Rip Rap (Ref 2, Ref 1) 0.078 12.5 4.0
L Class B Phase 3 (Fully vegetated) TRM (NAG C350) 0.048 18.0 5.7
M Reno Mattress (6-inch, unvegetated) Ref 6 0.0277 13.8 4.3
N Reno Mattress (6-inch, vegetated) Ref 6 0.050 13.8 8.35
O Smart Ditch (Pre-formed HDPE channel) 0.022 - -
P Concrete (HEC-15, EPA 832-F-99-002) 0.013 25.0 10.0

Assume sideslope swales and/or sloe drains are installed as fill progresses. This will minimize the drainage area.

Manning's n
Allowable 

Shear Stress 
(psf)

Drainage.xlsx Perimeter Channels



HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed EAW 11/6/2014

Subject:   Permit Application Checked  PAW Date      11/6/14

Task:     Drainage - Perimeter Channels Sheet 2 Of                       3

Drainage Area is measured in plan view and does not account slope. Refer to sheet "Channels" for drainage areas.
Select Lining System for each channel slope that will handle the design flow when vegetated and when initially placed

Channel Side Slope

Node
Drainage 
Area (sf)

Drainag
e Area 
(acres)

Channel 
Slope

Inside 
(X:1)

Outside 
(X:1)

Bottom 
Width, 
b (ft)

DI #1 151,343 3.47 2.5% 2 2 4
DI #2 126,288 2.90 1.2% 2 2 4
DI #3 207,620 4.77 2.5% 2 2 4
DI #4 494,592 11.35 2.5% 2 2 4
DI #5 193,321 4.44 0.7% 2 2 4
DI #6 244,717 5.62 2.0% 2 2 4

A 302,929 6.95 2.5% 2 2 4
AB 1,153,885 26.49 1.1% 2 2 4

ABC 1,677,879 38.52 0.9% 2 2 4
ABCD 2,030,610 46.62 0.6% 2 2 4

E 1,177,817 27.04 0.5% 2 2 4
F 180,590 4.15 2.5% 2 2 4

Channel 
Location

Flow Q 
(cfs)

Lining 
Type Zreq

Flow 
Depth     
     d (ft)

Cross 
Sectional 
Area (sf) R Z av

Velocity  
(ft/sec)

Avg Shear 
Stress 
(lb/sf) Comment

Initial Lining
DI #1 11.9 E 1.01 0.42 2.04 0.35 1.01 5.8 0.7 Need Liner

DI #2 9.9 E 1.21 0.47 2.31 0.38 1.21 4.3 0.4 Need Liner

DI #3 16.3 E 1.39 0.51 2.54 0.41 1.39 6.4 0.8 Need Liner

DI #4 38.9 E 3.30 0.82 4.62 0.60 3.30 8.4 1.3 Need Liner

DI #5 15.2 E 2.36 0.68 3.66 0.52 2.36 4.2 0.3 Need Liner

DI #6 19.2 E 1.83 0.59 3.07 0.46 1.83 6.3 0.7 Need Liner

A 23.8 E 2.02 0.63 3.28 0.48 2.02 7.3 1.0 Need Liner

AB 90.8 E 11.39 1.57 11.25 1.02 11.39 8.1 1.1 Need Liner

ABC 132.0 E 18.67 2.01 16.15 1.24 18.67 8.2 1.1 Need Liner

ABCD 159.7 E 27.70 2.44 21.61 1.45 27.70 7.4 0.9 Need Liner

E 92.6 E 17.58 1.95 15.46 1.21 17.58 6.0 0.6 Need Liner

F 14.2 E 1.21 0.47 2.31 0.38 1.21 6.1 0.7 Need Liner

Temp Lining
DI #1 11.9 D 1.31 0.49 2.44 0.39 1.31 4.9 0.8 OK

DI #2 9.9 D 1.57 0.54 2.76 0.43 1.57 3.6 0.4 OK

DI #3 16.3 D 1.80 0.59 3.03 0.46 1.80 5.4 0.9 OK

DI #4 38.9 D 4.29 0.95 5.57 0.68 4.29 7.0 1.5 OK

DI #5 15.2 D 3.07 0.79 4.39 0.58 3.07 3.5 0.4 OK

DI #6 19.2 D 2.37 0.68 3.67 0.52 2.37 5.2 0.9 OK

A 23.8 D 2.63 0.72 3.94 0.54 2.63 6.0 1.1 OK

AB 90.8 D 14.81 1.80 13.63 1.13 14.81 6.7 1.3 OK

ABC 132.0 D 24.27 2.29 19.60 1.38 24.27 6.7 1.3 OK

ABCD 159.7 D 36.01 2.76 26.25 1.61 36.01 6.1 1.0 OK

E 92.6 D 22.86 2.22 18.75 1.35 22.86 4.9 0.7 OK

F 14.2 D 1.57 0.54 2.76 0.43 1.57 5.1 0.8 OK

Drainage.xlsx Perimeter Channels



HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed EAW 11/6/2014

Subject:   Permit Application Checked  PAW Date      11/6/14

Task:     Drainage - Perimeter Channels Sheet 3 Of                       3

Channel 
Location

Flow Q 
(cfs)

Lining 
Type Zreq

Flow 
Depth     
     d (ft)

Cross 
Sectional 
Area (sf) R Z av

Velocity  
(ft/sec)

Avg Shear 
Stress 
(lb/sf) Comment

Permanent Lining
DI #1 5.0 F 0.63 0.32 1.49 0.27 0.63 3.3 0.5 OK

DI #2 4.1 F 0.76 0.36 1.69 0.30 0.76 2.4 0.3 OK

DI #3 6.8 F 0.87 0.39 1.85 0.32 0.87 3.7 0.6 OK

DI #4 16.2 F 2.06 0.63 3.33 0.49 2.06 4.9 1.0 OK

DI #5 6.3 F 1.47 0.52 2.64 0.42 1.47 2.4 0.2 OK

DI #6 8.0 F 1.14 0.45 2.22 0.37 1.14 3.6 0.6 OK

A 9.9 F 1.26 0.48 2.37 0.39 1.26 4.2 0.7 OK

AB 37.8 F 7.12 1.24 8.00 0.84 7.12 4.7 0.9 OK

ABC 55.0 P 5.06 1.03 6.26 0.73 5.06 8.8 0.6 OK

ABCD 66.5 P 7.50 1.27 8.31 0.86 7.50 8.0 0.5 OK

E 38.6 P 4.76 1.00 5.99 0.71 4.76 6.4 0.3 OK

F 5.9 F 0.75 0.36 1.68 0.30 0.75 3.5 0.6 OK

CONCLUSION

Channel

Inside 
Channel 

(X:1)

Outside 
Channel 

(X:1)

Bottom 
Width, 
b (ft)

Slope 
(%)

Min 
Depth 

(ft)
Build 

Depth (ft)

Top 
Width 

(ft)
DI #1 2 2 4 2.5% 0.7 2 12 Curlex HV (or equiv)

DI #2 2 2 4 1.2% 0.7 2 12 Curlex HV (or equiv)

DI #3 2 2 4 2.5% 0.8 2 12 Curlex HV (or equiv)

DI #4 2 2 4 2.5% 1.1 2 12 Curlex HV (or equiv)

DI #5 2 2 4 0.7% 1.0 2 12 Curlex HV (or equiv)

DI #6 2 2 4 2.0% 0.9 2 12 Curlex HV (or equiv)

A 2 2 4 2.5% 0.9 2 12 Curlex HV (or equiv)

AB 2 2 4 1.1% 2.0 2 12 Curlex HV (or equiv)

ABC 2 2 4 0.9% 1.2 2 12
ABCD 2 2 4 0.6% 1.5 2 12

E 2 2 4 0.5% 1.2 2 12
F 2 2 4 2.5% 0.7 2 12 Curlex HV (or equiv)

Grass Lined

Concrete

Concrete

Concrete

Grass Lined

Grass Lined

Grass Lined

Grass Lined

Grass Lined

Grass Lined

Grass Lined

Grass Lined

Temporary Lining Permanent Lining

Drainage.xlsx Perimeter Channels
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HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed EAW Date 11/6/2014

Subject:   Permit Application Checked  PAW Date  11/6/2014

Task:     Drainage - Top Slope Swales Sheet 1 Of 2

Objective Design the sideslope channels on the structural fill for the 25-yr storm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.

2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.

3.  NCDOT Standard Specifications for Roads and Structures

4.  North American Green Product Brochure version 4.11

5.  East Coast Erosion Blankets (ECS-1)

6.  Maccaferri

7. Green Armor Systems

8. NOAA Atlas 14, Volume 2, Version 3 (Sanford, NC)

Equations
Normal Depth Procedure (Manning's Eqn) Ref 2

Zav = AR2/3 Area (A) = bd + z d2

Zreq = Q n / 1.49s0.5 R = Area  / (b+2d(z2+1)0.5)

AR2/3 = Q n/  1.49s0.5 Avg Shear Stress (T) = d*s*unit weight of water

Q (cfs) = CIA

Zav = Zreq 

Channel Design

Min Channel Freeboard = 0.2 ft
Inside Channel Side Slope = Varies (enter X for X:1)

Outside Channel Side Slope = Varies (enter X for X:1)

Bottom Width, b = Varies ft
Runoff  Coeff (initial)= 0.60 Ag land, smooth Ref 1

Runoff  Coeff (permanent)= 0.25 Pasture, Sandy Ref 1

I (in/hr) = 5.71 25-yr, 15-min Design Storm Ref 8

Various Lining Types

Lining 
 Type Lining Description

depths of  
 0-0.5 ft

depths of 
0.5-2.0 ft Vp (ft/sec)

Allowable 
Shear 

Stress (psf)
A Jute Net (HEC-15) 0.015 2.0 0.45
B Erosion Control Blanket Single Net (Curlex 1) 0.034 5.0 1.55
C Erosion Control Blanket, Straw w/ Single Net (Ref 4)* 0.025 6.7 1.50
D Erosion Control Blanket Double Net (Curlex HV) 0.026 10.0 1.65
E Ordinary Firm Loam (Ref 2) 0.023 0.020 3.5 2.0
F Grass Lined (Ref 1)* 0.030 5.0 2.0
G 6" Rip Rap (Ref 2, Ref 1) 0.069 9.0 2.0
H GreenArmor 7010 (unvegetated) 0.034 12.0 3.3
I Unvegetated Turf Reinforcement Mat (TRM) (NAG C350) 0.025 9.5 2.25
J Class D Phase 2 (Partially vegetated) TRM (NAG C350) 0.048 14.0 3.34
K 12" Rip Rap (Ref 2, Ref 1) 0.078 12.5 4.0
L Class B Phase 3 (Fully vegetated) TRM (NAG C350) 0.048 18.0 5.7
M Reno Mattress (6-inch, unvegetated) Ref 6 0.0277 13.8 4.3
N Reno Mattress (6-inch, vegetated) Ref 6 0.050 13.8 8.35
O Smart Ditch (Pre-formed HDPE channel) 0.022 - -
P Concrete (HEC-15, EPA 832-F-99-002) 0.013 25.0 10.0

*Depth of Flow is not specified for Manning's' n

Manning's n

Drainage.xlsx Swales



HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed EAW Date 11/6/2014

Subject:   Permit Application Checked  PAW Date  11/6/2014

Task:     Drainage - Top Slope Swales Sheet 2 Of 2

Drainage Area is measured in plan view and does not account slope.
Select Lining System for each channel slope that will handle the design flow when vegetated and when initially placed

Berm 
Location

Drainage 
Area (sf)

Drainage 
 Area 
(acres)

Channel 
Slope

Inside 
(X:1)

Outsid
e (X:1)

Bottom 
Width, b 

(ft)
Area E 1,177,817 27 0.17% 50 2 0 Largest Drainage Area

1/2 Area B 425478 12.1 0.63% 50 2 0 Largest Drainage Area

Berm 
Location

Flow Q 
(cfs)

Lining 
Type Zreq

Flow 
Depth     
     d (ft)

Cross 
Sectional 
Area (sf) R Z av

Velocity  
(ft/sec)

Avg Shear 
Stress (lb/sf) Comment

Initial Lining
Area E 92.6 E 30.46 1.26 41.50 0.63 30.46 2.2 0.1 OK

1/2 Area B 41.5 E 6.98 0.73 13.75 0.36 6.98 3.0 0.3 OK

Temp Lining
Area E 92.6 C 38.07 1.37 49.06 0.68 38.07 1.9 0.1 OK

1/2 Area B 41.5 C 8.73 0.79 16.26 0.39 8.73 2.5 0.3 OK

Permanent Lining
Area E 38.6 F 19.04 1.06 29.18 0.53 19.04 1.3 0.1 OK

1/2 Area B 17.3 F 4.36 0.61 9.66 0.30 4.36 1.8 0.2 OK

CONCLUSION

Inside 
Channel 

(X:1)

Outside 
Channel 

(X:1)

Bottom 
Width, b 

(ft)
Slope 

(%)
Depth 

(ft)

Top 
Width 

(ft)
Area E 50 2 0 0.17% 1.1 55.1

1/2 Area B 50 2 0 0.63% 0.6 31.7

Channels to have a temporary liner (Straw w/ Single Net)
Permanent liner is grass.

Channel Side Slope

Side Slope Min to Construct

Drainage.xlsx Swales



HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed EAW Date 11/06/14
Subject:  Permit Application Checked: PAW Date: 11/6/14

Task: Drainage - Slope Drains Sheet: 1 Of:                     1

Objective: Size the slope drains for the 25-year storm.

Equations:
Q (cfs) = CIA

Runoff  Coeff (permanent)= 0.25 Pasture, Sandy

I (in/hr) = 5.71 25-yr, 15-min Design Storm

Drainage Area (acres) = Use largest drainage area

Drainage area to pipe is in "post" condition

Manning's

Theoretical Size for pipe flowing full 
D = Pipe diameter (inches)
Q = Peak Flow (cfs)

0.012 = n, Manning's Roughness Coefficient for ADS CPP 
s = Pipe Slope (ft fall / ft run)

Orifice Q = Cd * A * (2gh)0.5

Q (cfs) =  Discharge
0.60 = Cd Coefficient of Discharge (dimensionless)

A (sf) = Cross Sectional Area of Flow at the orifice entrance

32.2 = Acceleration of Gravity g (ft/sec2)
h (ft) = driving head measured from centroid of the orifice (pipe) to the water surface

"Driving Headwater Rqd for Total Flow" is the depth of water above the centerline of the pipe required to achieve the flow.
"Driving Head Available" is the depth of the channel from the center of the pipe to the top of the channel.

Allowable head 2.0 feet (depth of channel)

Location

Pipe 
Slope 

(ft fall / 
ft run)

Drainage 
Area 

(acres)
Flow 
Q (cfs)

Theoretical 
Size for 
pipe (in)

Pipe Dia 
Selected 

(in)

Cross 
Sectional 
Area of 

orifice (sf)

Driving 
Headwater 

Rqd for 
Total Flow 

(ft)

Driving 
Head 

Available 
(ft)

Manning's 
Possible 

Discharge 
Q (cfs) Comments

B 25% 19.5 27.9 13.8 18 1.8 10.7 1.3 57.0
E 25% 27.0 38.6 15.5 18 1.8 20.6 1.3 57.0
H 25% 19.5 27.8 13.8 18 1.8 10.7 1.3 57.0
L 25% 15.6 22.2 12.6 18 1.8 6.8 1.3 57.0

Conclusion:
Use 18" corrugated plastic pipe (smooth wall)

8

3

16 





s

Qn
D REQD

Drainage.xlsx Slope Drains
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HDR Computation I  Job No.  453925-237673-018     I

Project:   Charah Brickhaven No.2 Mine Computed: EAW Date 11/06/14
Subject:   Permit Application Checked  PAW Date    11/6/14
Task:     Drainage - Drop Inlets Sheet 1 Of                       1    

Objective: Size the drop inlet outlet pipe and grates for the 25-year storm.

References: 1.  Elements of Urban Stormwater Design, H. Rooney Malcom, P.E.

Equations:

Q = Cd * A (2 * g * h)0.5 Orifice Equation
Q = cfs, discharge (based on permanent condition)

Cd = coefficient of discharge = 0.59 Ref 1, p III-11

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

A = sf, cross sectional open area

Open area (A) Grate Manufacturer
A 3.6 V-3610-7 East Jordan Iron Works
B 4.8 R-1792-KG Neenah
C 6.0 R-3531-A Neenah

Allowable head 2.0 feet (depth of channel)
Flow from Slope Drains 27.9

Check for inlet control
Channel 
Location

Contributing 
Area (sf) Q (cfs) Cd

# of 
Grates Grate

Open Area 
(sf)

Required 
head(ft)

DI #1 151,343 11.9 0.59 1 C R-3531-A 6.0 0.2 Ok
DI #2 126,288 9.9 0.59 1 C R-3531-A 6.0 0.1 Ok
DI #3 207,620 16.3 0.59 1 C R-3531-A 6.0 0.3 Ok
DI #4 494,592 38.9 0.59 1 C R-3531-A 6.0 1.9 Ok
DI #5 193,321 15.2 0.59 1 C R-3531-A 6.0 0.3 Ok
DI #6 244,717 19.2 0.59 1 C R-3531-A 6.0 0.5 Ok
DI #7 2,211,200 173.9 0.59 5 C R-3531-A 30.0 1.5 Ok

Size the Outlet culvert

D=16*(Qn/s0.5)3/8 Theoretical Pipe Size (in) for pipe flowing full 
D = Pipe diameter (inches)
Q = Peak Flow (cfs)
n = 0.013 Manning's Roughness Coefficient for RCP 
s = Pipe Slope (ft fall / ft run)

Check pipe size based on Gravity Flow

Pipe Q (cfs)
Slope 

(%) # of pipes

Theoretical 
Diameter 

(in)

Culvert 
Diameter 

(in)
DI #1 11.9 0.5% 1 21.5 24
DI #2 9.9 0.5% 1 20.1 24
DI #3 16.3 0.5% 1 24.2 30
DI #4 38.9 0.5% 1 33.5 36
DI #5 15.2 0.5% 1 23.5 30
DI #6 19.2 0.5% 1 25.7 30
DI #7 173.9 0.5% 5 32.1 36

Drainage.xlsx Drop Inlets
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HDR Computation I  Job No.  453925-237673-018     I 

Project:   Charah Brickhaven No.2 Mine Computed EAW Date 11/06/14
Subject:  Permit Application Checked: PAW Date:   11/6/14

Task:      Drainage - Apron Outlets Sheet 1 Of                         1

Objective: Design the apron outlets for the drop inlets for the 25-year storm.

References: 1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
2.  North Carolina Erosion and Sediment Control Planning and Design Manual

Equations: Determine Tailwater conditions to size apron
Use Normal Depth Procedure (Manning's Eqn.) Ref 1, II-7

Zav = AR2/3 Area (A) = bd + z d2

Zreq = Q n / 1.49s0.5 R = Area  / (b+2d(z2+1)0.5)

AR2/3 = Q n/  1.49s0.5 Avg Shear Stress (T) = d*s*unit weight of water
Set Zav = Zreq by adjust flow depth

n = 0.104 6-Inch Rip Rap Lined Channel (for depths of 0 to 0.5 ft) Ref 2
n = 0.069 6-Inch Rip Rap Lined Channel (for depths of 0.5 to 2 ft) Ref 2

Vp (ft/sec) = 9 Permissible Velocity for lining Ref 2
Side Slope (z)  = 6 enter X for X:1 (assumed)

s (ft/ft) = 0.5% Outlet Slope (assumed)
Diameter (in) = varies Drop Inlet Culvert

Bottom Width (ft) = 10 Assumed

Flows (Q) based on the "Manning's Possible Discharge Q (cfs)" from the pipe calcualation.

Minimum Tailwater Conditions: Flow Depth (d) < 0.5*Diameter of Culvert Ref 2 8.06a
Maximum Tailwater Conditions: Flow Depth (d) > 0.5*Diameter of Culvert Ref 2 8.06b

Diameter (in) Q (cfs) Zreq 

Flow 
Depth, d (ft)

Cross 
Sectional 
Area (sf) R (ft) Zav

Velocity  
(ft/sec) Tailwater

24 11.9 7.80 0.77 11.2 0.58 7.80 1.1 Min
30 19.2 12.60 0.99 15.8 0.72 12.60 1.2 Min
36 34.8 22.78 1.34 24.1 0.92 22.78 1.4 Min

Size the aprons for each pipe using Ref 2:
The discharge on Figure 8.06a do not intersect the pipe size. Use the minimum length.

Conclusion:

Culvert 
Diameter Entrance Length

Outlet 
Width

Median 
Rip Rap 

Size 

Selected 
Rip Rap 

Size
(ft) (ft) (ft) (ft) d50 (in)

2 6 14 16 0.5 Class B
2.5 7.5 16 19 0.5 Class B
3 9 20 23 0.5 Class B

Drainage.xlsx Apron Outlet



This page intentionally left blank. 









~' 
:J 
0 
.c 
ljj 
<D 
.c 
() 

c 
' 

.£ 
"' c 
<D c 

0 ,8 

0 ,6 

0 .4 

0 .2 

0 ,I I 
5 

TT T T 

' 
~ "' .... ... 

' ' i 
..... 

i 
j 

I 

I I 
10 20 4{) 60 2 3 4 6 8 

Minutes Hours 

Duration 

Figure 8.03d Rainfall intensity duration curves-Greensboro. 
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table 8.03b
Value of Runoff Coefficient

(C) for rational formula

land use C land use C

Business: 
Downtown areas 
Neighborhood areas

Residential: 
Single-family areas 
Multi units, detached 
Multi units, Attached 
Suburban

Industrial: 
Light areas 
Heavy areas

Parks, cemeteries

Playgrounds

Railroad yard areas

Unimproved areas

Streets: 
Asphalt 
Concrete 
Brick

Drives and walks

Roofs

 
0.70-0.95 
0.50-0.70

 
0.30-0.50 
0.40-0.60 
0.60-0.75 
0.25-0.40

 
0.50-0.80 
0.60-0.90

0.10-0.25

0.20-0.35

0.20-0.40

0.10-0.30

 
0.70-0.95 
0.80-0.95 
0.70-0.85

0.75-0.85

0.75-0.85

Lawns: 
Sandy soil, flat, 2  
Sandy soil, ave., 
2-7% 
Sandy soil, steep, 
7% 
Heavy soil, flat, 2  
Heavy soil, ave., 
2-7% 
Heavy soil, steep, 
7%

Agricultural land: 
Bare packed soil 
  Smooth 
  Rough 
Cultivated rows 
  Heavy soil no crop 
  Heavy soil with 
crop 
  Sandy soil no crop 
  Sandy soil with 
crop 
Pasture 
  Heavy soil 
  Sandy soil 
Woodlands

 
0.05-0.10 
0.10-0.15 
0.15-0.20 
0.13-0.17 
0.18-0.22 
0.25-0.35

 
 

0.30-0.60 
0.20-0.50 

 
0.30-0.60 
0.20-0.50 
0.20-0.40 
0.10-0.25 

 
0.15-0.45 
0.05-0.25 
0.05-0.25 

 
0.10-0.25 

 
0.15-0.45 
0.05-0.25 
0.05-0.25

NOTE:  The designer must use judgement to select the appropriate C 
value within the range for the appropriate land use.  Generally, larger 
areas with permeable soils, flat slopes, and dense vegetation should 
have lowest C values.  Smaller areas with slowly permeable soils, steep 
slopes, and sparse vegetation should be assigned highest C values.

Source:  American Society of Civil Engineers

8.03.6  Rev. 6/06
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #1 Sheet:   1 Of:    4

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1 2 2 2

Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 19.8 40.4 40.4 40.4

Disturbed Area (ac) = 18.1 38.7 38.7 38.7
Curve Number CN = 93 93 93 93 Hydrographs

Rainfall Depth P (in) = 5.17 5.17 6.14 7.71 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 132.65 208.12 250.82 319.48 Hydrographs

Design Criteria

Required sediment storage 1,800 cf / acre of drainage
Required sediment storage 72,720 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs) 
Required Surface Area (SF) 90,532 of the 10-yr storm peak flow (based on the largest Phase) 

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

213 0 1,339 - - -
214 1 78,402 29,996 29,996 1,111
215 2 85,484 81,917 111,913 4,145
216 3 92,621 89,029 200,942 7,442
217 4 99,815 96,196 297,137 11,005
218 5 107,065 103,419 400,556 14,835

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 200,942 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 92,621 Required Surface Area Achieved

SB 01.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #1 Sheet:   2 Of:    4

Select Skimmer

A. R. Jarrett Method

D = [Q / (2,310 * (H0.5)]0.5

D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 200,942
Number of skimmers 2

Days to Drain = 5 assumed
Q (cf/day) = 20,094 0.23 cfs

Selected Skimmer Size (inches) = 8
Head on Skimmer (feet) = 0.5

Diameter of Orifice (inches) = 3.5

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100

S = 0.75 0.75 0.75 0.75
Runoff Depth Q* (inches) = 4.36 4.36 5.32 6.87

Time to Peak Tp (min) = 28.36 36.88 37.30 37.84

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 3 S1 (cf)= 200,942

Z2 (ft) = 5 S2 (cf) = 400,556

b = ln(S2/S1)/ln(Z2/Z1) = 1.4 Ref 2, III-8

KS = S2/Z2
b = 45,577

SB 01.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #1 Sheet:   3 Of:    4

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 7.50

Set Top of Dam at (ft) = 8.00

Emergency Spillway
QE (cfs) = 100-Yr Storm

QE (cfs) = 16.5
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 20

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.34 7.27 3.33 0.31 3.33 2.3 0.2
0.02 0.27 5.83 2.35 0.26 2.35 2.8 0.3

Construct the channel to be : 20 ft, Bottom Width (measured at top of lining)
0.5 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 6
Use Anti-Seep Collar Size (ft)  = 6 x 6

See Hydrograph

SB 01.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #1 Sheet:   4 Of:    4

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 72 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 200.75 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 5.30
Width & Length (ft) = 7

Thickness (ft) = 2.9

Anti-Vortex Device:
Diameter of Riser (in) = 72 From Hydrograph

Cylinder Diameter (in) = 102 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 14
Cylinder Height (in) = 36

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 18 6 * Barrel Diameter
QB (cfs) = 32.6 Peak Flow from barrel(s) of 25-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

32.6 10.68 0.70 15.0 0.60 10.68 2.2

Flow Depth = Tailwater, d (ft) = 0.70 0.5* Barrel Diameter (ft) = 1.50 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

3 9 16 19 0.5 Class B

Conclusion
The basin can contain the 10-yr storm and pass the 100-yr storm without overtopping the berm.

SB 01.xlsx
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HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow SB #A Sheet   1 Of   2

Diameter of Riser (in) = 72
Circumference of Riser (in) = 226.2

Height of Riser from bottom of barrel (in) = 85 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 2 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.00 0.00
0.39 0.00 0.00 0.00 0.00 0.00
0.44 0.00 0.00 0.00 0.00 0.00
0.49 0.00 0.00 0.00 0.00 0.00
0.54 0.00 0.00 0.00 0.47 0.47
0.59 0.00 0.00 0.00 0.47 0.47
0.64 0.00 0.00 0.00 0.47 0.47
0.69 0.00 0.00 0.00 0.47 0.47
0.74 0.00 0.00 0.00 0.47 0.47
0.79 0.00 0.00 0.00 0.47 0.47
0.84 0.00 0.00 0.00 0.47 0.47
0.89 0.00 0.00 0.00 0.47 0.47
0.94 0.00 0.00 0.00 0.47 0.47
0.99 0.00 0.00 0.00 0.47 0.47
1.04 0.00 0.00 0.00 0.47 0.47
1.09 0.00 0.00 0.00 0.47 0.47
1.14 0.00 0.00 0.00 0.47 0.47
1.19 0.00 0.00 0.00 0.47 0.47
1.24 0.00 0.00 0.00 0.47 0.47
1.29 0.00 0.00 0.00 0.47 0.47
1.34 0.00 0.00 0.00 0.47 0.47
1.39 0.00 0.00 0.00 0.47 0.47
1.44 0.00 0.00 0.00 0.47 0.47
1.49 0.00 0.00 0.00 0.47 0.47
1.54 0.00 0.00 0.00 0.47 0.47
1.59 0.00 0.00 0.00 0.47 0.47

Perforations

SB 01.xlsx Pipe Perf-Skimmer]
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1.64 0.00 0.00 0.00 0.47 0.47
1.69 0.00 0.00 0.00 0.47 0.47
1.74 0.00 0.00 0.00 0.47 0.47
1.79 0.00 0.00 0.00 0.47 0.47
1.84 0.00 0.00 0.00 0.47 0.47
1.89 0.00 0.00 0.00 0.47 0.47
1.94 0.00 0.00 0.00 0.47 0.47
1.99 0.00 0.00 0.00 0.47 0.47
2.04 0.00 0.00 0.00 0.47 0.47
2.09 0.00 0.00 0.00 0.47 0.47
2.14 0.00 0.00 0.00 0.47 0.47
2.19 0.00 0.00 0.00 0.47 0.47
2.24 0.00 0.00 0.00 0.47 0.47
2.29 0.00 0.00 0.00 0.47 0.47
2.34 0.00 0.00 0.00 0.47 0.47
2.39 0.00 0.00 0.00 0.47 0.47
2.44 0.00 0.00 0.00 0.47 0.47
2.49 0.00 0.00 0.00 0.47 0.47
2.54 0.00 0.00 0.00 0.47 0.47
2.59 0.00 0.00 0.00 0.47 0.47
2.64 0.00 0.00 0.00 0.47 0.47
2.69 0.00 0.00 0.00 0.47 0.47
2.74 0.00 0.00 0.00 0.47 0.47
2.79 0.00 0.00 0.00 0.47 0.47
2.84 0.00 0.00 0.00 0.47 0.47
2.89 0.00 0.00 0.00 0.47 0.47
2.94 0.00 0.00 0.00 0.47 0.47
2.99 0.00 0.00 0.00 0.47 0.47
3.04 0.00 0.00 0.00 0.47 0.47
3.09 0.00 0.00 0.00 0.47 0.47
3.14 0.00 0.00 0.00 0.47 0.47
3.19 0.00 0.00 0.00 0.47 0.47
3.24 0.00 0.00 0.00 0.47 0.47
3.29 0.00 0.00 0.00 0.47 0.47
3.34 0.00 0.00 0.00 0.47 0.47
3.39 0.00 0.00 0.00 0.47 0.47
3.44 0.00 0.00 0.00 0.47 0.47
3.49 0.00 0.00 0.00 0.47 0.47
3.54 0.00 0.00 0.00 0.47 0.47
3.59 0.00 0.00 0.00 0.47 0.47
3.64 0.00 0.00 0.00 0.47 0.47
3.69 0.00 0.00 0.00 0.47 0.47
3.74 0.00 0.00 0.00 0.47 0.47
3.79 0.00 0.00 0.00 0.47 0.47
3.84 0.00 0.00 0.00 0.47 0.47
3.89 0.00 0.00 0.00 0.47 0.47
3.94 0.00 0.00 0.00 0.47 0.47
3.99 0.00 0.00 0.00 0.47 0.47
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Qp = 132.65 cfs Sediment Basin # 1 Brickhaven
Tp = 28.36 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 2 Ks = 45,577

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 4.1 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 7.1 (ft) elevation 220.10 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.5 (ft) elevation 220.50 100% Minimum Settling Efficiency

Total Height of Dam = 8.0 (ft) elevation 221.00 4.1 ft Maximum Stage 217.10 msl elevation

Length of Emergency Spillway = 20 (ft) 0.9 cfs Peak outflow

Diameter of Riser = 72 (in) 0.9 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 213.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 1.6 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 6.4 195 0.0 0.00 0.00 0.00 0.00 0.00 32.86 14,938   N/A
6 14.1 963 0.1 0.00 0.00 0.00 0.00 0.00 49.77 22,624   N/A
8 24.4 2,658 0.1 0.00 0.00 0.00 0.00 0.00 64.77 29,440   N/A

10 36.7 5,584 0.2 0.00 0.00 0.00 0.00 0.00 78.53 35,696   N/A
12 50.5 9,989 0.3 0.00 0.00 0.00 0.00 0.00 91.32 41,510   N/A
14 65.0 16,045 0.5 0.00 0.00 0.00 0.00 0.00 103.27 46,942   N/A
16 79.6 23,846 0.6 0.47 0.47 0.00 0.47 0.93 114.46 52,026   100%
18 93.6 33,288 0.8 0.47 0.47 0.00 0.47 0.93 124.81 56,730   100%
20 106.2 44,405 1.0 0.47 0.47 0.00 0.47 0.93 134.50 61,134   100%
22 116.9 57,037 1.2 0.47 0.47 0.00 0.47 0.93 143.52 65,238   100%
24 125.1 70,949 1.4 0.47 0.47 0.00 0.47 0.93 151.89 69,040   100%
26 130.4 85,846 1.6 0.47 0.47 0.00 0.47 0.93 159.59 72,540   100%
28 132.6 101,382 1.8 0.47 0.47 0.00 0.47 0.93 166.63 75,740   100%
30 131.6 117,182 2.0 0.47 0.47 0.00 0.47 0.93 173.01 78,641   100%
32 127.3 132,857 2.2 0.47 0.47 0.00 0.47 0.93 178.74 81,245   100%
34 120.1 148,024 2.4 0.47 0.47 0.00 0.47 0.93 183.82 83,556   100%
36 110.5 162,326 2.6 0.47 0.47 0.00 0.47 0.93 188.28 85,580   100%
38 100.8 175,478 2.7 0.47 0.47 0.00 0.47 0.93 192.12 87,328   100%
40 92.0 187,467 2.8 0.47 0.47 0.00 0.47 0.93 195.44 88,839   100%
42 83.9 198,397 3.0 0.47 0.47 0.00 0.47 0.93 198.34 90,155   100%
44 76.6 208,359 3.1 0.47 0.47 0.00 0.47 0.93 200.88 91,308   100%
46 69.9 217,439 3.2 0.47 0.47 0.00 0.47 0.93 203.11 92,324   100%
48 63.8 225,713 3.3 0.47 0.47 0.00 0.47 0.93 205.09 93,223   100%
50 58.2 233,253 3.4 0.47 0.47 0.00 0.47 0.93 206.85 94,022   100%
52 53.1 240,122 3.4 0.47 0.47 0.00 0.47 0.93 208.41 94,733   100%
54 48.4 246,380 3.5 0.47 0.47 0.00 0.47 0.93 209.81 95,367   100%
56 44.2 252,080 3.5 0.47 0.47 0.00 0.47 0.93 211.06 95,935   100%
58 40.3 257,271 3.6 0.47 0.47 0.00 0.47 0.93 212.18 96,444   100%
60 36.8 261,997 3.7 0.47 0.47 0.00 0.47 0.93 213.18 96,900   100%
62 33.6 266,299 3.7 0.47 0.47 0.00 0.47 0.93 214.08 97,311   100%
64 30.6 270,215 3.7 0.47 0.47 0.00 0.47 0.93 214.90 97,680   100%
66 27.9 273,777 3.8 0.47 0.47 0.00 0.47 0.93 215.63 98,013   100%
68 25.5 277,018 3.8 0.47 0.47 0.00 0.47 0.93 216.29 98,312   100%
70 23.3 279,966 3.8 0.47 0.47 0.00 0.47 0.93 216.88 98,583   100%
72 21.2 282,645 3.9 0.47 0.47 0.00 0.47 0.93 217.42 98,827   100%
74 19.4 285,080 3.9 0.47 0.47 0.00 0.47 0.93 217.90 99,047   100%
76 17.7 287,291 3.9 0.47 0.47 0.00 0.47 0.93 218.34 99,246   100%
78 16.1 289,299 3.9 0.47 0.47 0.00 0.47 0.93 218.74 99,425   100%
80 14.7 291,122 3.9 0.47 0.47 0.00 0.47 0.93 219.09 99,587   100%
82 13.4 292,775 4.0 0.47 0.47 0.00 0.47 0.93 219.41 99,734   100%
84 12.2 294,273 4.0 0.47 0.47 0.00 0.47 0.93 219.71 99,866   100%
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86 11.2 295,630 4.0 0.47 0.47 0.00 0.47 0.93 219.97 99,985   100%
88 10.2 296,859 4.0 0.47 0.47 0.00 0.47 0.93 220.20 100,093  100%
90 9.3 297,970 4.0 0.47 0.47 0.00 0.47 0.93 220.42 100,190  100%
92 8.5 298,974 4.0 0.47 0.47 0.00 0.47 0.93 220.61 100,278  100%
94 7.7 299,881 4.0 0.47 0.47 0.00 0.47 0.93 220.78 100,356  100%
96 7.1 300,698 4.0 0.47 0.47 0.00 0.47 0.93 220.94 100,427  100%
98 6.4 301,434 4.1 0.47 0.47 0.00 0.47 0.93 221.08 100,491  100%

100 5.9 302,095 4.1 0.47 0.47 0.00 0.47 0.93 221.21 100,548  100%
102 5.4 302,689 4.1 0.47 0.47 0.00 0.47 0.93 221.32 100,600  100%
104 4.9 303,221 4.1 0.47 0.47 0.00 0.47 0.93 221.42 100,645  100%
106 4.5 303,697 4.1 0.47 0.47 0.00 0.47 0.93 221.51 100,686  100%
108 4.1 304,121 4.1 0.47 0.47 0.00 0.47 0.93 221.59 100,723  100%
110 3.7 304,498 4.1 0.47 0.47 0.00 0.47 0.93 221.66 100,755  100%
112 3.4 304,832 4.1 0.47 0.47 0.00 0.47 0.93 221.72 100,784  100%
114 3.1 305,128 4.1 0.47 0.47 0.00 0.47 0.93 221.78 100,809  100%
116 2.8 305,387 4.1 0.47 0.47 0.00 0.47 0.93 221.83 100,831  100%
118 2.6 305,615 4.1 0.47 0.47 0.00 0.47 0.93 221.87 100,851  100%
120 2.4 305,812 4.1 0.47 0.47 0.00 0.47 0.93 221.91 100,868  100%
122 2.1 305,982 4.1 0.47 0.47 0.00 0.47 0.93 221.94 100,882  100%
124 2.0 306,128 4.1 0.47 0.47 0.00 0.47 0.93 221.97 100,895  100%
126 1.8 306,251 4.1 0.47 0.47 0.00 0.47 0.93 221.99 100,905  100%
128 1.6 306,354 4.1 0.47 0.47 0.00 0.47 0.93 222.01 100,914  100%
130 1.5 306,438 4.1 0.47 0.47 0.00 0.47 0.93 222.03 100,921  100%
132 1.4 306,504 4.1 0.47 0.47 0.00 0.47 0.93 222.04 100,927  100%
134 1.2 306,555 4.1 0.47 0.47 0.00 0.47 0.93 222.05 100,931  100%
136 1.1 306,592 4.1 0.47 0.47 0.00 0.47 0.93 222.06 100,935  100%
138 1.0 306,616 4.1 0.47 0.47 0.00 0.47 0.93 222.06 100,937  100%
140 0.9 306,628 4.1 0.47 0.47 0.00 0.47 0.93 222.06 100,938  100%
142 0.9 306,629 4.1 0.47 0.47 0.00 0.47 0.93 222.06 100,938  100%
144 0.8 306,620 4.1 0.47 0.47 0.00 0.47 0.93 222.06 100,937  100%
146 0.7 306,603 4.1 0.47 0.47 0.00 0.47 0.93 222.06 100,935  100%
148 0.7 306,577 4.1 0.47 0.47 0.00 0.47 0.93 222.05 100,933  100%
150 0.6 306,543 4.1 0.47 0.47 0.00 0.47 0.93 222.05 100,930  100%
152 0.5 306,503 4.1 0.47 0.47 0.00 0.47 0.93 222.04 100,927  100%
154 0.5 306,456 4.1 0.47 0.47 0.00 0.47 0.93 222.03 100,923  100%
156 0.5 306,404 4.1 0.47 0.47 0.00 0.47 0.93 222.02 100,918  100%
158 0.4 306,346 4.1 0.47 0.47 0.00 0.47 0.93 222.01 100,914  100%
160 0.4 306,284 4.1 0.47 0.47 0.00 0.47 0.93 222.00 100,908  100%
162 0.3 306,218 4.1 0.47 0.47 0.00 0.47 0.93 221.99 100,903  100%
164 0.3 306,147 4.1 0.47 0.47 0.00 0.47 0.93 221.97 100,896  100%
166 0.3 306,073 4.1 0.47 0.47 0.00 0.47 0.93 221.96 100,890  100%
168 0.3 305,995 4.1 0.47 0.47 0.00 0.47 0.93 221.94 100,884  100%
170 0.2 305,915 4.1 0.47 0.47 0.00 0.47 0.93 221.93 100,877  100%
172 0.2 305,832 4.1 0.47 0.47 0.00 0.47 0.93 221.91 100,870  100%
174 0.2 305,746 4.1 0.47 0.47 0.00 0.47 0.93 221.90 100,862  100%
176 0.2 305,658 4.1 0.47 0.47 0.00 0.47 0.93 221.88 100,855  100%
178 0.2 305,568 4.1 0.47 0.47 0.00 0.47 0.93 221.86 100,847  100%
180 0.2 305,477 4.1 0.47 0.47 0.00 0.47 0.93 221.85 100,839  100%
182 0.1 305,383 4.1 0.47 0.47 0.00 0.47 0.93 221.83 100,831  100%
184 0.1 305,288 4.1 0.47 0.47 0.00 0.47 0.93 221.81 100,823  100%
186 0.1 305,191 4.1 0.47 0.47 0.00 0.47 0.93 221.79 100,815  100%
188 0.1 305,093 4.1 0.47 0.47 0.00 0.47 0.93 221.77 100,806  100%
190 0.1 304,994 4.1 0.47 0.47 0.00 0.47 0.93 221.76 100,798  100%
192 0.1 304,894 4.1 0.47 0.47 0.00 0.47 0.93 221.74 100,789  100%
194 0.1 304,793 4.1 0.47 0.47 0.00 0.47 0.93 221.72 100,780  100%
196 0.1 304,690 4.1 0.47 0.47 0.00 0.47 0.93 221.70 100,772  100%
198 0.1 304,587 4.1 0.47 0.47 0.00 0.47 0.93 221.68 100,763  100%
200 0.1 304,484 4.1 0.47 0.47 0.00 0.47 0.93 221.66 100,754  100%
202 0.1 304,379 4.1 0.47 0.47 0.00 0.47 0.93 221.64 100,745  100%
204 0.0 304,274 4.1 0.47 0.47 0.00 0.47 0.93 221.62 100,736  100%
206 0.0 304,169 4.1 0.47 0.47 0.00 0.47 0.93 221.60 100,727  100%
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Qp = 208.12 cfs Sediment Basin # 1 Brickhaven
Tp = 36.88 minutes Phase 2
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 2 Ks = 45,577

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 4.1 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 7.1 (ft) elevation 220.10 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.5 (ft) elevation 220.50 100% Minimum Settling Efficiency

Total Height of Dam = 8 (ft) elevation 221.00 7.0 ft Maximum Stage 220.00 msl elevation

Length of Emergency Spillway = 20 (ft) 0.9 cfs Peak outflow

Diameter of Riser = 72 (in) 0.9 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 213.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACIT

Y [cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 1.5 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 6.0 181 0.0 0.00 0.00 0.00 0.00 0.00 32.24 14,656     N/A
6 13.3 899 0.1 0.00 0.00 0.00 0.00 0.00 48.88 22,220     N/A
8 23.2 2,495 0.1 0.00 0.00 0.00 0.00 0.00 63.71 28,960     N/A

10 35.5 5,284 0.2 0.00 0.00 0.00 0.00 0.00 77.41 35,187     N/A
12 49.8 9,547 0.3 0.00 0.00 0.00 0.00 0.00 90.26 41,025     N/A
14 65.6 15,522 0.5 0.00 0.00 0.00 0.00 0.00 102.39 46,541     N/A
16 82.6 23,399 0.6 0.47 0.47 0.00 0.47 0.93 113.90 51,771     100%
18 100.2 33,198 0.8 0.47 0.47 0.00 0.47 0.93 124.72 56,690     100%
20 117.9 45,106 1.0 0.47 0.47 0.00 0.47 0.93 135.04 61,383     100%
22 135.1 59,136 1.2 0.47 0.47 0.00 0.47 0.93 144.88 65,853     100%
24 151.5 75,241 1.4 0.47 0.47 0.00 0.47 0.93 154.22 70,100     100%
26 166.5 93,312 1.7 0.47 0.47 0.00 0.47 0.93 163.08 74,127     100%
28 179.7 113,186 2.0 0.47 0.47 0.00 0.47 0.93 171.46 77,936     100%
30 190.8 134,643 2.2 0.47 0.47 0.00 0.47 0.93 179.36 81,527     100%
32 199.3 157,422 2.5 0.47 0.47 0.00 0.47 0.93 186.78 84,902     100%
34 205.0 181,222 2.8 0.47 0.47 0.00 0.47 0.93 193.73 88,061     100%
36 207.8 205,711 3.1 0.47 0.47 0.00 0.47 0.93 200.21 91,005     100%
38 207.6 230,539 3.3 0.47 0.47 0.00 0.47 0.93 206.22 93,737     100%
40 204.5 255,344 3.6 0.47 0.47 0.00 0.47 0.93 211.76 96,256     100%
42 198.4 279,769 3.8 0.47 0.47 0.00 0.47 0.93 216.84 98,565     100%
44 189.6 303,462 4.1 0.47 0.47 0.00 0.47 0.93 221.47 100,666    100%
46 178.3 326,097 4.3 0.47 0.47 0.00 0.47 0.93 225.64 102,563    100%
48 166.3 347,377 4.5 0.47 0.47 0.00 0.47 0.93 229.37 104,259    100%
50 155.0 367,225 4.7 0.47 0.47 0.00 0.47 0.93 232.70 105,774    100%
52 144.5 385,715 4.9 0.47 0.47 0.00 0.47 0.93 235.69 107,131    100%
54 134.6 402,938 5.0 0.47 0.47 0.00 0.47 0.93 238.37 108,352    100%
56 125.5 418,982 5.2 0.47 0.47 0.00 0.47 0.93 240.80 109,455    100%
58 116.9 433,925 5.3 0.47 0.47 0.00 0.47 0.93 243.00 110,455    100%
60 109.0 447,844 5.4 0.47 0.47 0.00 0.47 0.93 245.00 111,364    100%
62 101.5 460,808 5.5 0.47 0.47 0.00 0.47 0.93 246.82 112,192    100%
64 94.6 472,882 5.7 0.47 0.47 0.00 0.47 0.93 248.48 112,947    100%
66 88.2 484,126 5.8 0.47 0.47 0.00 0.47 0.93 250.00 113,638    100%
68 82.2 494,597 5.8 0.47 0.47 0.00 0.47 0.93 251.40 114,271    100%
70 76.6 504,348 5.9 0.47 0.47 0.00 0.47 0.93 252.67 114,851    100%
72 71.4 513,427 6.0 0.47 0.47 0.00 0.47 0.93 253.85 115,384    100%
74 66.5 521,881 6.1 0.47 0.47 0.00 0.47 0.93 254.92 115,874    100%
76 62.0 529,752 6.1 0.47 0.47 0.00 0.47 0.93 255.92 116,325    100%
78 57.8 537,079 6.2 0.47 0.47 0.00 0.47 0.93 256.83 116,741    100%
80 53.8 543,900 6.3 0.47 0.47 0.00 0.47 0.93 257.67 117,124    100%
82 50.2 550,249 6.3 0.47 0.47 0.00 0.47 0.93 258.45 117,477    100%
84 46.8 556,158 6.4 0.47 0.47 0.00 0.47 0.93 259.17 117,803    100%
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86 43.6 561,657 6.4 0.47 0.47 0.00 0.47 0.93 259.83 118,104    100%
88 40.6 566,775 6.5 0.47 0.47 0.00 0.47 0.93 260.44 118,382    100%
90 37.8 571,536 6.5 0.47 0.47 0.00 0.47 0.93 261.01 118,640    100%
92 35.3 575,966 6.5 0.47 0.47 0.00 0.47 0.93 261.53 118,878    100%
94 32.9 580,087 6.6 0.47 0.47 0.00 0.47 0.93 262.02 119,098    100%
96 30.6 583,919 6.6 0.47 0.47 0.00 0.47 0.93 262.46 119,301    100%
98 28.5 587,483 6.6 0.47 0.47 0.00 0.47 0.93 262.88 119,490    100%

100 26.6 590,797 6.7 0.47 0.47 0.00 0.47 0.93 263.26 119,665    100%
102 24.8 593,878 6.7 0.47 0.47 0.00 0.47 0.93 263.62 119,826    100%
104 23.1 596,741 6.7 0.47 0.47 0.00 0.47 0.93 263.95 119,976    100%
106 21.5 599,402 6.7 0.47 0.47 0.00 0.47 0.93 264.25 120,114    100%
108 20.1 601,874 6.8 0.47 0.47 0.00 0.47 0.93 264.53 120,243    100%
110 18.7 604,170 6.8 0.47 0.47 0.00 0.47 0.93 264.80 120,362    100%
112 17.4 606,302 6.8 0.47 0.47 0.00 0.47 0.93 265.04 120,472    100%
114 16.2 608,282 6.8 0.47 0.47 0.00 0.47 0.93 265.26 120,574    100%
116 15.1 610,119 6.8 0.47 0.47 0.00 0.47 0.93 265.47 120,668    100%
118 14.1 611,824 6.8 0.47 0.47 0.00 0.47 0.93 265.66 120,755    100%
120 13.1 613,405 6.9 0.47 0.47 0.00 0.47 0.93 265.84 120,836    100%
122 12.2 614,870 6.9 0.47 0.47 0.00 0.47 0.93 266.00 120,911    100%
124 11.4 616,229 6.9 0.47 0.47 0.00 0.47 0.93 266.16 120,980    100%
126 10.6 617,487 6.9 0.47 0.47 0.00 0.47 0.93 266.30 121,045    100%
128 9.9 618,652 6.9 0.47 0.47 0.00 0.47 0.93 266.43 121,104    100%
130 9.2 619,730 6.9 0.47 0.47 0.00 0.47 0.93 266.55 121,158    100%
132 8.6 620,727 6.9 0.47 0.47 0.00 0.47 0.93 266.66 121,209    100%
134 8.0 621,649 6.9 0.47 0.47 0.00 0.47 0.93 266.76 121,256    100%
136 7.5 622,500 6.9 0.47 0.47 0.00 0.47 0.93 266.86 121,299    100%
138 7.0 623,286 6.9 0.47 0.47 0.00 0.47 0.93 266.94 121,338    100%
140 6.5 624,010 6.9 0.47 0.47 0.00 0.47 0.93 267.03 121,375    100%
142 6.1 624,678 6.9 0.47 0.47 0.00 0.47 0.93 267.10 121,409    100%
144 5.6 625,293 7.0 0.47 0.47 0.00 0.47 0.93 267.17 121,440    100%
146 5.3 625,858 7.0 0.47 0.47 0.00 0.47 0.93 267.23 121,468    100%
148 4.9 626,377 7.0 0.47 0.47 0.00 0.47 0.93 267.29 121,494    100%
150 4.6 626,853 7.0 0.47 0.47 0.00 0.47 0.93 267.34 121,518    100%
152 4.3 627,290 7.0 0.47 0.47 0.00 0.47 0.93 267.39 121,540    100%
154 4.0 627,689 7.0 0.47 0.47 0.00 0.47 0.93 267.43 121,560    100%
156 3.7 628,053 7.0 0.47 0.47 0.00 0.47 0.93 267.47 121,579    100%
158 3.4 628,385 7.0 0.47 0.47 0.00 0.47 0.93 267.51 121,595    100%
160 3.2 628,686 7.0 0.47 0.47 0.00 0.47 0.93 267.54 121,610    100%
162 3.0 628,960 7.0 0.47 0.47 0.00 0.47 0.93 267.57 121,624    100%
164 2.8 629,207 7.0 0.47 0.47 0.00 0.47 0.93 267.60 121,637    100%
166 2.6 629,430 7.0 0.47 0.47 0.00 0.47 0.93 267.62 121,648    100%
168 2.4 629,630 7.0 0.47 0.47 0.00 0.47 0.93 267.65 121,658    100%
170 2.3 629,809 7.0 0.47 0.47 0.00 0.47 0.93 267.67 121,667    100%
172 2.1 629,968 7.0 0.47 0.47 0.00 0.47 0.93 267.68 121,675    100%
174 2.0 630,108 7.0 0.47 0.47 0.00 0.47 0.93 267.70 121,682    100%
176 1.8 630,232 7.0 0.47 0.47 0.00 0.47 0.93 267.71 121,688    100%
178 1.7 630,339 7.0 0.47 0.47 0.00 0.47 0.93 267.73 121,693    100%
180 1.6 630,432 7.0 0.47 0.47 0.00 0.47 0.93 267.74 121,698    100%
182 1.5 630,510 7.0 0.47 0.47 0.00 0.47 0.93 267.74 121,702    100%
184 1.4 630,576 7.0 0.47 0.47 0.00 0.47 0.93 267.75 121,705    100%
186 1.3 630,630 7.0 0.47 0.47 0.00 0.47 0.93 267.76 121,708    100%
188 1.2 630,672 7.0 0.47 0.47 0.00 0.47 0.93 267.76 121,710    100%
190 1.1 630,704 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,712    100%
192 1.0 630,726 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,713    100%
194 1.0 630,739 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,713    100%
196 0.9 630,744 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,714    100%
198 0.8 630,740 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,713    100%
200 0.8 630,729 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,713    100%
202 0.7 630,712 7.0 0.47 0.47 0.00 0.47 0.93 267.77 121,712    100%
204 0.7 630,688 7.0 0.47 0.47 0.00 0.47 0.93 267.76 121,711    100%
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Qp = 250.82 cfs Sediment Basin # 1 Brickhaven
Tp = 37.30 minutes Phase 2
dT = Max of 2 minutes 25  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 2 Ks = 45,577

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 4.1 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 7.1 (ft) elevation 220.10 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.5 (ft) elevation 220.50 99% Minimum Settling Efficiency

Total Height of Dam = 8.0 (ft) elevation 221.00 7.5 ft Maximum Stage 220.5 msl elevation

Length of Emergency Spillway = 20 (ft) 32.6 cfs Peak outflow

Diameter of Riser = 72 (in) 32.6 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 213.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFL
OW [cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
2 1.8 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
4 7.0 213 0.0 0.00 0.00 0.00 0.00 0.00 33.64 15,293     N/A
6 15.7 1,059 0.1 0.00 0.00 0.00 0.00 0.00 51.01 23,186     N/A
8 27.4 2,940 0.1 0.00 0.00 0.00 0.00 0.00 66.49 30,221     N/A

10 41.9 6,228 0.2 0.00 0.00 0.00 0.00 0.00 80.79 36,721     N/A
12 58.8 11,257 0.4 0.00 0.00 0.00 0.00 0.00 94.20 42,818     N/A
14 77.5 18,310 0.5 0.00 0.00 0.00 0.00 0.00 106.87 48,579     N/A
16 97.6 27,614 0.7 0.47 0.47 0.00 0.47 0.93 118.90 54,044     100%
18 118.5 39,219 0.9 0.47 0.47 0.00 0.47 0.93 130.23 59,196     100%
20 139.6 53,332 1.1 0.47 0.47 0.00 0.47 0.93 141.04 64,111     100%
22 160.3 69,975 1.4 0.47 0.47 0.00 0.47 0.93 151.34 68,792     100%
24 180.0 89,101 1.6 0.47 0.47 0.00 0.47 0.93 161.14 73,244     100%
26 198.2 110,591 1.9 0.47 0.47 0.00 0.47 0.93 170.43 77,468     100%
28 214.3 134,259 2.2 0.47 0.47 0.00 0.47 0.93 179.23 81,466     100%
30 227.8 159,859 2.5 0.47 0.47 0.00 0.47 0.93 187.53 85,241     100%
32 238.5 187,088 2.8 0.47 0.47 0.00 0.47 0.93 195.34 88,792     100%
34 246.0 215,599 3.2 0.47 0.47 0.00 0.47 0.93 202.67 92,121     100%
36 250.1 245,008 3.5 0.47 0.47 0.00 0.47 0.93 209.50 95,229     100%
38 250.6 274,904 3.8 0.47 0.47 0.00 0.47 0.93 215.86 98,117     100%
40 247.6 304,865 4.1 0.47 0.47 0.00 0.47 0.93 221.73 100,787   100%
42 241.1 334,465 4.4 0.47 0.47 0.00 0.47 0.93 227.13 103,240   100%
44 231.4 363,289 4.7 0.47 0.47 0.00 0.47 0.93 232.05 105,478   100%
46 218.7 390,945 4.9 0.47 0.47 0.00 0.47 0.93 236.51 107,506   100%
48 204.3 417,071 5.2 0.47 0.47 0.00 0.47 0.93 240.52 109,326   100%
50 190.6 441,481 5.4 0.47 0.47 0.00 0.47 0.93 244.09 110,951   100%
52 177.8 464,239 5.6 0.47 0.47 0.00 0.47 0.93 247.30 112,408   100%
54 165.8 485,458 5.8 0.47 0.47 0.00 0.47 0.93 250.18 113,719   100%
56 154.6 505,241 5.9 0.47 0.47 0.00 0.47 0.93 252.79 114,904   100%
58 144.2 523,684 6.1 0.47 0.47 0.00 0.47 0.93 255.15 115,978   100%
60 134.5 540,878 6.2 0.47 0.47 0.00 0.47 0.93 257.30 116,954   100%
62 125.4 556,907 6.4 0.47 0.47 0.00 0.47 0.93 259.26 117,844   100%
64 117.0 571,849 6.5 0.47 0.47 0.00 0.47 0.93 261.04 118,657   100%
66 109.1 585,777 6.6 0.47 0.47 0.00 0.47 0.93 262.68 119,400   100%
68 101.8 598,761 6.7 0.47 0.47 0.00 0.47 0.93 264.18 120,081   100%
70 94.9 610,862 6.8 0.47 0.47 0.00 0.47 0.93 265.55 120,706   100%
72 88.5 622,142 6.9 0.47 0.47 0.00 0.47 0.93 266.82 121,281   100%
74 82.6 632,654 7.0 0.47 0.47 0.00 0.47 0.93 267.98 121,809   100%
76 77.0 642,452 7.1 0.47 0.47 0.00 0.47 0.93 269.05 122,296   100%
78 71.8 651,582 7.2 0.47 1.59 0.00 80.91 3.17 270.04 122,745   100%
80 67.0 659,820 7.2 0.47 3.58 0.00 81.38 7.15 270.92 123,145   100%
82 62.5 667,001 7.3 0.47 5.78 0.00 81.79 11.56 271.68 123,492   100%
84 58.3 673,112 7.3 0.47 7.93 0.00 82.14 15.87 272.33 123,784   100%
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86 54.4 678,201 7.4 0.47 9.90 0.00 82.43 19.80 272.86 124,027   99%
88 50.7 682,347 7.4 0.47 11.61 0.00 82.66 23.22 273.29 124,223   99%
90 47.3 685,643 7.4 0.47 13.04 0.00 82.85 26.07 273.63 124,378   99%
92 44.1 688,188 7.5 0.47 14.17 0.00 82.99 28.34 273.90 124,498   99%
94 41.1 690,078 7.5 0.47 15.04 0.00 83.10 30.07 274.09 124,587   99%
96 38.4 691,405 7.5 0.47 15.65 0.00 83.17 31.31 274.23 124,649   99%
98 35.8 692,251 7.5 0.47 16.05 0.00 83.22 32.10 274.31 124,688   99%

100 33.4 692,692 7.5 0.47 16.26 0.00 83.24 32.52 274.36 124,709   99%
102 31.1 692,794 7.5 0.47 16.31 0.00 83.25 32.62 274.37 124,714   99%
104 29.0 692,614 7.5 0.47 16.22 0.00 83.24 32.44 274.35 124,705   99%
106 27.1 692,204 7.5 0.47 16.03 0.00 83.22 32.06 274.31 124,686   99%
108 25.2 691,606 7.5 0.47 15.75 0.00 83.18 31.49 274.25 124,658   99%
110 23.5 690,856 7.5 0.47 15.40 0.00 83.14 30.79 274.17 124,623   99%
112 22.0 689,987 7.5 0.47 14.99 0.00 83.09 29.99 274.08 124,582   99%
114 20.5 689,024 7.5 0.47 14.55 0.00 83.04 29.10 273.98 124,537   99%
116 19.1 687,989 7.5 0.47 14.08 0.00 82.98 28.16 273.87 124,489   99%
118 17.8 686,902 7.5 0.47 13.59 0.00 82.92 27.19 273.76 124,438   99%
120 16.6 685,778 7.4 0.47 13.10 0.00 82.86 26.19 273.65 124,385   99%
122 15.5 684,629 7.4 0.47 12.59 0.00 82.79 25.18 273.53 124,331   99%
124 14.5 683,467 7.4 0.47 12.09 0.00 82.73 24.18 273.41 124,276   99%
126 13.5 682,300 7.4 0.47 11.59 0.00 82.66 23.19 273.29 124,221   99%
128 12.6 681,136 7.4 0.47 11.10 0.00 82.60 22.21 273.16 124,166   99%
130 11.7 679,980 7.4 0.47 10.62 0.00 82.53 21.25 273.04 124,111   99%
132 10.9 678,838 7.4 0.47 10.16 0.00 82.47 20.32 272.92 124,057   99%
134 10.2 677,713 7.4 0.47 9.71 0.00 82.40 19.41 272.81 124,003   99%
136 9.5 676,607 7.4 0.47 9.27 0.00 82.34 18.54 272.69 123,951   100%
138 8.9 675,524 7.4 0.47 8.85 0.00 82.28 17.70 272.58 123,899   100%
140 8.3 674,466 7.4 0.47 8.44 0.00 82.22 16.89 272.47 123,849   100%
142 7.7 673,433 7.3 0.47 8.05 0.00 82.16 16.11 272.36 123,800   100%
144 7.2 672,426 7.3 0.47 7.68 0.00 82.10 15.36 272.25 123,752   100%
146 6.7 671,447 7.3 0.47 7.32 0.00 82.05 14.65 272.15 123,705   100%
148 6.3 670,495 7.3 0.47 6.98 0.00 81.99 13.96 272.05 123,659   100%
150 5.8 669,571 7.3 0.47 6.66 0.00 81.94 13.31 271.95 123,615   100%
152 5.4 668,675 7.3 0.47 6.35 0.00 81.89 12.69 271.86 123,572   100%
154 5.1 667,806 7.3 0.47 6.05 0.00 81.84 12.10 271.77 123,530   100%
156 4.7 666,964 7.3 0.47 5.77 0.00 81.79 11.53 271.68 123,490   100%
158 4.4 666,149 7.3 0.47 5.50 0.00 81.75 11.00 271.59 123,451   100%
160 4.1 665,360 7.3 0.47 5.24 0.00 81.70 10.48 271.51 123,413   100%
162 3.8 664,597 7.3 0.47 5.00 0.00 81.66 10.00 271.43 123,376   100%
164 3.6 663,858 7.3 0.47 4.77 0.00 81.61 9.53 271.35 123,341   100%
166 3.3 663,145 7.3 0.47 4.55 0.00 81.57 9.10 271.27 123,306   100%
168 3.1 662,454 7.3 0.47 4.34 0.00 81.53 8.68 271.20 123,273   100%
170 2.9 661,788 7.3 0.47 4.14 0.00 81.50 8.28 271.13 123,241   100%
172 2.7 661,143 7.2 0.47 3.95 0.00 81.46 7.90 271.06 123,209   100%
174 2.5 660,520 7.2 0.47 3.77 0.00 81.42 7.55 270.99 123,179   100%
176 2.4 659,918 7.2 0.47 3.60 0.00 81.39 7.21 270.93 123,150   100%
178 2.2 659,337 7.2 0.47 3.44 0.00 81.35 6.88 270.87 123,122   100%
180 2.1 658,775 7.2 0.47 3.29 0.00 81.32 6.58 270.81 123,095   100%
182 1.9 658,232 7.2 0.47 3.14 0.00 81.29 6.29 270.75 123,068   100%
184 1.8 657,708 7.2 0.47 3.00 0.00 81.26 6.01 270.69 123,043   100%
186 1.7 657,201 7.2 0.47 2.87 0.00 81.23 5.75 270.64 123,018   100%
188 1.6 656,711 7.2 0.47 2.75 0.00 81.20 5.50 270.59 122,995   100%
190 1.4 656,238 7.2 0.47 2.63 0.00 81.18 5.26 270.54 122,972   100%
192 1.4 655,781 7.2 0.47 2.52 0.00 81.15 5.04 270.49 122,949   100%
194 1.3 655,338 7.2 0.47 2.41 0.00 81.12 4.82 270.44 122,928   100%
196 1.2 654,911 7.2 0.47 2.31 0.00 81.10 4.62 270.40 122,907   100%
198 1.1 654,497 7.2 0.47 2.21 0.00 81.08 4.43 270.35 122,887   100%
200 1.0 654,098 7.2 0.47 2.12 0.00 81.05 4.25 270.31 122,867   100%
202 1.0 653,711 7.2 0.47 2.04 0.00 81.03 4.07 270.27 122,848   100%
204 0.9 653,337 7.2 0.47 1.95 0.00 81.01 3.91 270.23 122,830   100%
206 0.8 652,975 7.2 0.47 1.87 0.00 80.99 3.75 270.19 122,813   100%
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Qp = 319.5 cfs Sediment Basin # 1 Brickhaven
Tp = 37.8 minutes Phase 2
dT = Max of 2 minutes 100  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 2 Ks = 45,577

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 4.1 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 7.1 (ft) elevation 220.10 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.5 (ft) elevation 220.50 91% Minimum Settling Efficiency

Total Height of Dam = 8.0 (ft) elevation 221.00 7.9 ft Maximum Stage 220.9 msl elevation

Length of Emergency Spillway = 20 (ft) 110.4 cfs Peak outflow

Diameter of Riser = 72 (in) 93.9 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 213.0 16.5 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 2.2 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 8.7 264 0.0 0.00 0.00 0.00 0.00 0.00 35.56 16,164       N/A
6 19.4 1,311 0.1 0.00 0.00 0.00 0.00 0.00 53.92 24,507       N/A
8 34.0 3,641 0.2 0.00 0.00 0.00 0.00 0.00 70.28 31,945       N/A

10 52.0 7,716 0.3 0.00 0.00 0.00 0.00 0.00 85.40 38,819       N/A
12 72.9 13,951 0.4 0.00 0.00 0.00 0.00 0.00 99.59 45,269       N/A
14 96.3 22,703 0.6 0.47 0.47 0.00 0.47 0.93 113.01 51,367       100%
16 121.4 34,147 0.8 0.47 0.47 0.00 0.47 0.93 125.63 57,106       100%
18 147.6 48,602 1.0 0.47 0.47 0.00 0.47 0.93 137.69 62,584       100%
20 174.0 66,197 1.3 0.47 0.47 0.00 0.47 0.93 149.18 67,809       100%
22 200.1 86,971 1.6 0.47 0.47 0.00 0.47 0.93 160.13 72,786       100%
24 225.1 110,877 1.9 0.47 0.47 0.00 0.47 0.93 170.54 77,520       100%
26 248.3 137,782 2.3 0.47 0.47 0.00 0.47 0.93 180.43 82,016       100%
28 269.1 167,469 2.6 0.47 0.47 0.00 0.47 0.93 189.81 86,276       100%
30 286.8 199,646 3.0 0.47 0.47 0.00 0.47 0.93 198.66 90,302       100%
32 301.1 233,953 3.4 0.47 0.47 0.00 0.47 0.93 207.01 94,095       100%
34 311.4 269,970 3.7 0.47 0.47 0.00 0.47 0.93 214.85 97,657       100%
36 317.6 307,230 4.1 0.47 0.47 0.00 0.47 0.93 222.18 100,989     100%
38 319.5 345,233 4.5 0.47 0.47 0.00 0.47 0.93 229.00 104,092     100%
40 316.9 383,458 4.8 0.47 0.47 0.00 0.47 0.93 235.33 106,967     100%
42 310.0 421,376 5.2 0.47 0.47 0.00 0.47 0.93 241.16 109,617     100%
44 299.0 458,470 5.5 0.47 0.47 0.00 0.47 0.93 246.50 112,044     100%
46 284.2 494,243 5.8 0.47 0.47 0.00 0.47 0.93 251.35 114,250     100%
48 266.5 528,235 6.1 0.47 0.47 0.00 0.47 0.93 255.73 116,239     100%
50 248.8 560,108 6.4 0.47 0.47 0.00 0.47 0.93 259.64 118,019     100%
52 232.3 589,856 6.7 0.47 0.47 0.00 0.47 0.93 263.15 119,615     100%
54 216.9 617,622 6.9 0.47 0.47 0.00 0.47 0.93 266.31 121,051     100%
56 202.5 643,537 7.1 0.47 0.48 0.00 80.44 0.95 269.17 122,349     100%
58 189.0 667,720 7.3 0.47 6.02 0.00 81.84 12.04 271.76 123,526     100%
60 176.5 688,960 7.5 0.47 14.52 0.00 83.04 29.05 273.98 124,534     99%
62 164.8 706,653 7.6 0.47 23.30 2.27 84.01 48.86 275.78 125,356     97%
64 153.8 720,562 7.7 0.47 31.08 6.33 84.77 68.48 277.18 125,992     95%
66 143.6 730,803 7.8 0.47 37.24 10.08 85.32 84.56 278.20 126,454     94%
68 134.1 737,888 7.9 0.47 41.71 12.98 85.70 96.40 278.90 126,771     92%
70 125.2 742,409 7.9 0.47 44.64 14.95 85.94 104.24 279.34 126,972     92%
72 116.9 744,920 7.9 0.47 46.30 16.09 86.07 108.69 279.58 127,084     91%
74 109.1 745,901 7.9 0.47 46.95 16.54 86.12 110.44 279.68 127,127     91%
76 101.9 745,740 7.9 0.47 46.84 16.46 86.12 110.15 279.66 127,120     91%
78 95.1 744,744 7.9 0.47 46.18 16.01 86.06 108.37 279.57 127,076     91%
80 88.8 743,151 7.9 0.47 45.13 15.29 85.98 105.55 279.41 127,005     91%
82 82.9 741,138 7.9 0.47 43.81 14.39 85.87 102.02 279.21 126,916     92%
84 77.4 738,842 7.9 0.47 42.32 13.39 85.75 98.04 278.99 126,814     92%

SB 01.xlsx SB 100-yr HG (P2)



Computed By:  PAW  Date:  12/31/14

Checked By:  EAW      Date:  1/2/15

Sheet: _2___of ___2___

86 72.2 736,363 7.8 0.47 40.74 12.34 85.62 93.81 278.75 126,703     93%
88 67.4 733,775 7.8 0.47 39.10 11.27 85.48 89.46 278.49 126,587     93%
90 63.0 731,132 7.8 0.47 37.45 10.21 85.34 85.10 278.23 126,469     94%
92 58.8 728,476 7.8 0.47 35.81 9.18 85.20 80.80 277.97 126,350     94%
94 54.9 725,834 7.8 0.47 34.21 8.19 85.06 76.60 277.71 126,231     95%
96 51.2 723,227 7.7 0.47 32.65 7.25 84.92 72.54 277.45 126,113     95%
98 47.8 720,670 7.7 0.47 31.14 6.37 84.78 68.65 277.19 125,997     95%

100 44.7 718,173 7.7 0.47 29.69 5.54 84.64 64.92 276.94 125,883     96%
102 41.7 715,741 7.7 0.47 28.30 4.77 84.51 61.37 276.70 125,773     96%
104 38.9 713,380 7.7 0.47 26.97 4.07 84.38 58.00 276.46 125,665     97%
106 36.3 711,090 7.6 0.47 25.70 3.42 84.26 54.81 276.23 125,560     97%
108 33.9 708,873 7.6 0.47 24.49 2.82 84.14 51.80 276.01 125,458     97%
110 31.7 706,728 7.6 0.47 23.34 2.29 84.02 48.96 275.79 125,360     97%
112 29.6 704,654 7.6 0.47 22.24 1.80 83.90 46.28 275.58 125,264     98%
114 27.6 702,648 7.6 0.47 21.19 1.37 83.79 43.76 275.38 125,172     98%
116 25.8 700,710 7.6 0.47 20.20 1.00 83.69 41.40 275.18 125,082     98%
118 24.1 698,835 7.6 0.47 19.25 0.67 83.58 39.18 274.99 124,995     98%
120 22.5 697,020 7.5 0.47 18.35 0.40 83.48 37.11 274.80 124,911     98%
122 21.0 695,263 7.5 0.47 17.49 0.19 83.39 35.17 274.62 124,829     98%
124 19.6 693,559 7.5 0.47 16.67 0.04 83.29 33.39 274.45 124,749     99%
126 18.3 691,902 7.5 0.47 15.89 0.00 83.20 31.77 274.28 124,672     99%
128 17.1 690,283 7.5 0.47 15.13 0.00 83.11 30.26 274.11 124,596     99%
130 15.9 688,699 7.5 0.47 14.40 0.00 83.02 28.81 273.95 124,522     99%
132 14.9 687,154 7.5 0.47 13.71 0.00 82.93 27.41 273.79 124,449     99%
134 13.9 685,649 7.4 0.47 13.04 0.00 82.85 26.08 273.63 124,379     99%
136 13.0 684,186 7.4 0.47 12.40 0.00 82.77 24.80 273.48 124,310     99%
138 12.1 682,766 7.4 0.47 11.79 0.00 82.69 23.58 273.33 124,243     99%
140 11.3 681,389 7.4 0.47 11.21 0.00 82.61 22.42 273.19 124,178     99%
142 10.5 680,055 7.4 0.47 10.66 0.00 82.54 21.31 273.05 124,114     99%
144 9.8 678,763 7.4 0.47 10.13 0.00 82.46 20.26 272.92 124,053     99%
146 9.2 677,514 7.4 0.47 9.63 0.00 82.39 19.26 272.79 123,994     99%
148 8.6 676,307 7.4 0.47 9.15 0.00 82.32 18.30 272.66 123,937     100%
150 8.0 675,141 7.4 0.47 8.70 0.00 82.26 17.40 272.54 123,881     100%
152 7.5 674,014 7.4 0.47 8.27 0.00 82.19 16.54 272.42 123,827     100%
154 7.0 672,927 7.3 0.47 7.87 0.00 82.13 15.73 272.31 123,776     100%
156 6.5 671,877 7.3 0.47 7.48 0.00 82.07 14.96 272.20 123,725     100%
158 6.1 670,865 7.3 0.47 7.11 0.00 82.02 14.23 272.09 123,677     100%
160 5.7 669,888 7.3 0.47 6.77 0.00 81.96 13.53 271.99 123,630     100%
162 5.3 668,946 7.3 0.47 6.44 0.00 81.91 12.88 271.89 123,585     100%
164 5.0 668,038 7.3 0.47 6.13 0.00 81.85 12.25 271.79 123,542     100%
166 4.6 667,162 7.3 0.47 5.83 0.00 81.80 11.66 271.70 123,499     100%
168 4.3 666,317 7.3 0.47 5.55 0.00 81.76 11.11 271.61 123,459     100%
170 4.0 665,502 7.3 0.47 5.29 0.00 81.71 10.58 271.52 123,420     100%
172 3.8 664,717 7.3 0.47 5.04 0.00 81.66 10.07 271.44 123,382     100%
174 3.5 663,960 7.3 0.47 4.80 0.00 81.62 9.60 271.36 123,345     100%
176 3.3 663,230 7.3 0.47 4.57 0.00 81.58 9.15 271.28 123,310     100%
178 3.1 662,526 7.3 0.47 4.36 0.00 81.54 8.72 271.21 123,276     100%
180 2.9 661,847 7.3 0.47 4.16 0.00 81.50 8.32 271.14 123,243     100%
182 2.7 661,192 7.2 0.47 3.97 0.00 81.46 7.93 271.07 123,212     100%
184 2.5 660,560 7.2 0.47 3.78 0.00 81.43 7.57 271.00 123,181     100%
186 2.3 659,951 7.2 0.47 3.61 0.00 81.39 7.22 270.93 123,152     100%
188 2.2 659,364 7.2 0.47 3.45 0.00 81.36 6.90 270.87 123,123     100%
190 2.0 658,796 7.2 0.47 3.29 0.00 81.32 6.59 270.81 123,096     100%
192 1.9 658,249 7.2 0.47 3.15 0.00 81.29 6.29 270.75 123,069     100%
194 1.8 657,721 7.2 0.47 3.01 0.00 81.26 6.02 270.70 123,044     100%
196 1.7 657,211 7.2 0.47 2.88 0.00 81.23 5.75 270.64 123,019     100%
198 1.5 656,719 7.2 0.47 2.75 0.00 81.20 5.50 270.59 122,995     100%
200 1.4 656,243 7.2 0.47 2.63 0.00 81.18 5.26 270.54 122,972     100%
202 1.3 655,784 7.2 0.47 2.52 0.00 81.15 5.04 270.49 122,949     100%
204 1.3 655,341 7.2 0.47 2.41 0.00 81.12 4.82 270.44 122,928     100%

SB 01.xlsx SB 100-yr HG (P2)
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #2 Sheet:   1 Of:    4

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1 2 2 2

Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 54.6 53.8 53.8 53.8

Disturbed Area (ac) = 54.6 53.8 53.8 53.8
Curve Number CN = 93 94 94 94 Hydrographs

Rainfall Depth P (in) = 5.17 5.17 6.14 7.71 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 353.56 281.10 337.65 428.64 Hydrographs

Design Criteria

Required sediment storage 1,800 cf / acre of drainage
Required sediment storage 98,298 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs) 
Required Surface Area (SF) 153,799 of the 10-yr storm peak flow (based on the largest Phase) 

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

193 0 400 - - -
194 1 65,070 23,524 23,524 871
195 2 69,950 67,495 91,019 3,371
196 3 166,212 114,663 205,682 7,618
197 4 172,002 169,099 374,781 13,881
198 5 177,848 174,917 549,698 20,359

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 205,682 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 166,212 Required Surface Area Achieved

SB Dims
SB 02.xlsx



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #2 Sheet:   2 Of:    4

Select Skimmer

A. R. Jarrett Method

D = [Q / (2,310 * (H0.5)]0.5

D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 205,682
Number of Skimmers 2

Days to Drain = 5 assumed
Q (cf/day) = 20,568 0.24 cfs

Selected Skimmer Size (inches) = 4
Head on Skimmer (feet) = 0.333

Diameter of Orifice (inches) = 3.9

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100

S = 0.75 0.64 0.64 0.64
Runoff Depth Q* (inches) = 4.36 4.48 5.44 6.99

Time to Peak Tp (min) = 29.34 37.28 37.69 38.21

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 3 S1 (cf)= 205,682

Z2 (ft) = 5 S2 (cf) = 549,698

b = ln(S2/S1)/ln(Z2/Z1) = 1.9 Ref 2, III-8

KS = S2/Z2
b = 24,832

SB Dims
SB 02.xlsx



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #2 Sheet:   3 Of:    4

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 7.00

Set Top of Dam at (ft) = 8.00

Emergency Spillway
QE (cfs) = 100-Yr Storm

QE (cfs) = 4.4
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 20

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.15 3.16 0.88 0.15 0.88 1.4 0.1
0.02 0.12 2.55 0.62 0.12 0.62 1.7 0.2

Construct the channel to be : 20 ft, Bottom Width (measured at top of lining)
1.0 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 5
Use Anti-Seep Collar Size (ft)  = 5 x 5

See Hydrograph

SB Dims
SB 02.xlsx



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #2 Sheet:   4 Of:    4

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 72 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 180.96 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 4.77
Width & Length (ft) = 7

Thickness (ft) = 2.6

Anti-Vortex Device:
Diameter of Riser (in) = 72 From Hydrograph

Cylinder Diameter (in) = 102 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 14
Cylinder Height (in) = 36

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 15 6 * Barrel Diameter
QB (cfs) = 25.8 Peak Flow out of the barrel 25-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

25.8 8.43 0.67 12.3 0.56 8.43 2.1

Flow Depth = Tailwater, d (ft) = 0.67 0.5* Barrel Diameter (ft) = 1.25 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

2.5 7.5 14 17 0.5 Class B

Conclusion
The basin can contain the 10-yr storm and pass the 100-yr storm without overtopping the berm.

SB Dims
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Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   1 Of    2

Diameter of Riser (in) = 72
Circumference of Riser (in) = 226.2

Height of Riser from bottom of barrel (in) = 77 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 2 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.48 0.48
0.39 0.00 0.00 0.00 0.48 0.48
0.44 0.00 0.00 0.00 0.48 0.48
0.49 0.00 0.00 0.00 0.48 0.48
0.54 0.00 0.00 0.00 0.48 0.48
0.59 0.00 0.00 0.00 0.48 0.48
0.64 0.00 0.00 0.00 0.48 0.48
0.69 0.00 0.00 0.00 0.48 0.48
0.74 0.00 0.00 0.00 0.48 0.48
0.79 0.00 0.00 0.00 0.48 0.48
0.84 0.00 0.00 0.00 0.48 0.48
0.89 0.00 0.00 0.00 0.48 0.48
0.94 0.00 0.00 0.00 0.48 0.48
0.99 0.00 0.00 0.00 0.48 0.48
1.04 0.00 0.00 0.00 0.48 0.48
1.09 0.00 0.00 0.00 0.48 0.48
1.14 0.00 0.00 0.00 0.48 0.48
1.19 0.00 0.00 0.00 0.48 0.48
1.24 0.00 0.00 0.00 0.48 0.48
1.29 0.00 0.00 0.00 0.48 0.48
1.34 0.00 0.00 0.00 0.48 0.48
1.39 0.00 0.00 0.00 0.48 0.48
1.44 0.00 0.00 0.00 0.48 0.48
1.49 0.00 0.00 0.00 0.48 0.48
1.54 0.00 0.00 0.00 0.48 0.48
1.59 0.00 0.00 0.00 0.48 0.48

Perforations

SB 02.xlsx Pipe Perf-Skimmer
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Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   2 Of    2

1.64 0.00 0.00 0.00 0.48 0.48
1.69 0.00 0.00 0.00 0.48 0.48
1.74 0.00 0.00 0.00 0.48 0.48
1.79 0.00 0.00 0.00 0.48 0.48
1.84 0.00 0.00 0.00 0.48 0.48
1.89 0.00 0.00 0.00 0.48 0.48
1.94 0.00 0.00 0.00 0.48 0.48
1.99 0.00 0.00 0.00 0.48 0.48
2.04 0.00 0.00 0.00 0.48 0.48
2.09 0.00 0.00 0.00 0.48 0.48
2.14 0.00 0.00 0.00 0.48 0.48
2.19 0.00 0.00 0.00 0.48 0.48
2.24 0.00 0.00 0.00 0.48 0.48
2.29 0.00 0.00 0.00 0.48 0.48
2.34 0.00 0.00 0.00 0.48 0.48
2.39 0.00 0.00 0.00 0.48 0.48
2.44 0.00 0.00 0.00 0.48 0.48
2.49 0.00 0.00 0.00 0.48 0.48
2.54 0.00 0.00 0.00 0.48 0.48
2.59 0.00 0.00 0.00 0.48 0.48
2.64 0.00 0.00 0.00 0.48 0.48
2.69 0.00 0.00 0.00 0.48 0.48
2.74 0.00 0.00 0.00 0.48 0.48
2.79 0.00 0.00 0.00 0.48 0.48
2.84 0.00 0.00 0.00 0.48 0.48
2.89 0.00 0.00 0.00 0.48 0.48
2.94 0.00 0.00 0.00 0.48 0.48
2.99 0.00 0.00 0.00 0.48 0.48
3.04 0.00 0.00 0.00 0.48 0.48
3.09 0.00 0.00 0.00 0.48 0.48
3.14 0.00 0.00 0.00 0.48 0.48
3.19 0.00 0.00 0.00 0.48 0.48
3.24 0.00 0.00 0.00 0.48 0.48
3.29 0.00 0.00 0.00 0.48 0.48
3.34 0.00 0.00 0.00 0.48 0.48
3.39 0.00 0.00 0.00 0.48 0.48
3.44 0.00 0.00 0.00 0.48 0.48
3.49 0.00 0.00 0.00 0.48 0.48
3.54 0.00 0.00 0.00 0.48 0.48
3.59 0.00 0.00 0.00 0.48 0.48
3.64 0.00 0.00 0.00 0.48 0.48
3.69 0.00 0.00 0.00 0.48 0.48
3.74 0.00 0.00 0.00 0.48 0.48
3.79 0.00 0.00 0.00 0.48 0.48
3.84 0.00 0.00 0.00 0.48 0.48
3.89 0.00 0.00 0.00 0.48 0.48
3.94 0.00 0.00 0.00 0.48 0.48
3.99 0.00 0.00 0.00 0.48 0.48

SB 02.xlsx Pipe Perf-Skimmer
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Qp = 353.56 cfs Sediment Basin # 2 Brickhaven
Tp = 29.34 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.9
Number of Riser/Barrel Assemblies 2 Ks = 24,832

Diameter of Barrel = 30 (in)

Height of Riser above barrel = 3.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.4 (ft) elevation 199.40 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 200.00 100% Minimum Settling Efficiency

Total Height of Dam = 8.0 (ft) elevation 201.00 6.3 ft Maximum Stage 199.30 msl elevation

Length of Emergency Spillway = 20 (ft) 1.0 cfs Peak outflow

Diameter of Riser = 72 (in) 1.0 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 193.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 4.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 16.0 484 0.1 0.00 0.00 0.00 0.00 0.00 15.86 7,211     N/A
6 35.2 2,400 0.3 0.00 0.00 0.00 0.00 0.00 34.22 15,554   N/A
8 61.0 6,628 0.5 0.48 0.48 0.00 0.48 0.95 55.74 25,338   100%

10 92.0 13,830 0.7 0.48 0.48 0.00 0.48 0.95 79.37 36,076   100%
12 126.9 24,755 1.0 0.48 0.48 0.00 0.48 0.95 104.98 47,717   100%
14 164.1 39,868 1.3 0.48 0.48 0.00 0.48 0.95 131.98 59,991   100%
16 201.8 59,442 1.6 0.48 0.48 0.00 0.48 0.95 159.89 72,679   100%
18 238.4 83,547 1.9 0.48 0.48 0.00 0.48 0.95 188.30 85,590   100%
20 272.2 112,045 2.2 0.48 0.48 0.00 0.48 0.95 216.81 98,549   100%
22 301.7 144,599 2.5 0.48 0.48 0.00 0.48 0.95 245.07 111,394  100%
24 325.4 180,685 2.8 0.48 0.48 0.00 0.48 0.95 272.75 123,977  100%
26 342.3 219,619 3.1 0.48 0.48 0.00 0.48 0.95 299.55 136,160  100%
28 351.7 260,587 3.4 0.48 0.48 0.00 0.48 0.95 325.20 147,820  100%
30 353.1 302,680 3.7 0.48 0.48 0.00 0.48 0.95 349.46 158,844  100%
32 346.5 344,941 3.9 0.48 0.48 0.00 0.48 0.95 372.10 169,136  100%
34 332.1 386,402 4.2 0.48 0.48 0.00 0.48 0.95 392.95 178,614  100%
36 310.6 426,135 4.4 0.48 0.48 0.00 0.48 0.95 411.87 187,212  100%
38 285.0 463,286 4.6 0.48 0.48 0.00 0.48 0.95 428.74 194,882  100%
40 260.8 497,372 4.7 0.48 0.48 0.00 0.48 0.95 443.61 201,643  100%
42 238.7 528,557 4.9 0.48 0.48 0.00 0.48 0.95 456.76 207,620  100%
44 218.5 557,089 5.0 0.48 0.48 0.00 0.48 0.95 468.45 212,930  100%
46 199.9 583,191 5.2 0.48 0.48 0.00 0.48 0.95 478.86 217,666  100%
48 183.0 607,071 5.3 0.48 0.48 0.00 0.48 0.95 488.19 221,902  100%
50 167.5 628,916 5.4 0.48 0.48 0.00 0.48 0.95 496.55 225,703  100%
52 153.3 648,899 5.5 0.48 0.48 0.00 0.48 0.95 504.06 229,120  100%
54 140.3 667,179 5.5 0.48 0.48 0.00 0.48 0.95 510.84 232,198  100%
56 128.4 683,898 5.6 0.48 0.48 0.00 0.48 0.95 516.94 234,975  100%
58 117.5 699,190 5.7 0.48 0.48 0.00 0.48 0.95 522.47 237,484  100%
60 107.5 713,176 5.7 0.48 0.48 0.00 0.48 0.95 527.46 239,754  100%
62 98.4 725,967 5.8 0.48 0.48 0.00 0.48 0.95 531.98 241,810  100%
64 90.1 737,663 5.8 0.48 0.48 0.00 0.48 0.95 536.08 243,674  100%
66 82.4 748,357 5.9 0.48 0.48 0.00 0.48 0.95 539.80 245,365  100%
68 75.4 758,136 5.9 0.48 0.48 0.00 0.48 0.95 543.18 246,900  100%
70 69.1 767,075 5.9 0.48 0.48 0.00 0.48 0.95 546.25 248,294  100%
72 63.2 775,247 6.0 0.48 0.48 0.00 0.48 0.95 549.03 249,561  100%
74 57.8 782,716 6.0 0.48 0.48 0.00 0.48 0.95 551.57 250,713  100%
76 52.9 789,542 6.0 0.48 0.48 0.00 0.48 0.95 553.87 251,761  100%
78 48.4 795,780 6.1 0.48 0.48 0.00 0.48 0.95 555.97 252,714  100%
80 44.3 801,479 6.1 0.48 0.48 0.00 0.48 0.95 557.88 253,582  100%
82 40.6 806,685 6.1 0.48 0.48 0.00 0.48 0.95 559.62 254,372  100%
84 37.1 811,440 6.1 0.48 0.48 0.00 0.48 0.95 561.20 255,091  100%

SB 02.xlsx SB 10-yr (P1) HG
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86 34.0 815,782 6.1 0.48 0.48 0.00 0.48 0.95 562.64 255,746  100%
88 31.1 819,747 6.2 0.48 0.48 0.00 0.48 0.95 563.95 256,342  100%
90 28.5 823,365 6.2 0.48 0.48 0.00 0.48 0.95 565.15 256,885  100%
92 26.1 826,667 6.2 0.48 0.48 0.00 0.48 0.95 566.24 257,380  100%
94 23.8 829,679 6.2 0.48 0.48 0.00 0.48 0.95 567.23 257,830  100%
96 21.8 832,427 6.2 0.48 0.48 0.00 0.48 0.95 568.13 258,239  100%
98 20.0 834,931 6.2 0.48 0.48 0.00 0.48 0.95 568.95 258,612  100%

100 18.3 837,214 6.2 0.48 0.48 0.00 0.48 0.95 569.69 258,952  100%
102 16.7 839,293 6.2 0.48 0.48 0.00 0.48 0.95 570.37 259,260  100%
104 15.3 841,186 6.2 0.48 0.48 0.00 0.48 0.95 570.99 259,541  100%
106 14.0 842,909 6.2 0.48 0.48 0.00 0.48 0.95 571.55 259,796  100%
108 12.8 844,477 6.2 0.48 0.48 0.00 0.48 0.95 572.06 260,028  100%
110 11.7 845,901 6.3 0.48 0.48 0.00 0.48 0.95 572.53 260,239  100%
112 10.7 847,196 6.3 0.48 0.48 0.00 0.48 0.95 572.95 260,430  100%
114 9.8 848,370 6.3 0.48 0.48 0.00 0.48 0.95 573.33 260,604  100%
116 9.0 849,436 6.3 0.48 0.48 0.00 0.48 0.95 573.67 260,761  100%
118 8.2 850,401 6.3 0.48 0.48 0.00 0.48 0.95 573.99 260,903  100%
120 7.5 851,275 6.3 0.48 0.48 0.00 0.48 0.95 574.27 261,032  100%
122 6.9 852,065 6.3 0.48 0.48 0.00 0.48 0.95 574.53 261,148  100%
124 6.3 852,779 6.3 0.48 0.48 0.00 0.48 0.95 574.76 261,253  100%
126 5.8 853,422 6.3 0.48 0.48 0.00 0.48 0.95 574.97 261,348  100%
128 5.3 854,001 6.3 0.48 0.48 0.00 0.48 0.95 575.15 261,433  100%
130 4.8 854,521 6.3 0.48 0.48 0.00 0.48 0.95 575.32 261,510  100%
132 4.4 854,988 6.3 0.48 0.48 0.00 0.48 0.95 575.47 261,578  100%
134 4.1 855,405 6.3 0.48 0.48 0.00 0.48 0.95 575.61 261,639  100%
136 3.7 855,777 6.3 0.48 0.48 0.00 0.48 0.95 575.73 261,694  100%
138 3.4 856,108 6.3 0.48 0.48 0.00 0.48 0.95 575.83 261,743  100%
140 3.1 856,401 6.3 0.48 0.48 0.00 0.48 0.95 575.93 261,786  100%
142 2.8 856,660 6.3 0.48 0.48 0.00 0.48 0.95 576.01 261,824  100%
144 2.6 856,887 6.3 0.48 0.48 0.00 0.48 0.95 576.09 261,857  100%
146 2.4 857,085 6.3 0.48 0.48 0.00 0.48 0.95 576.15 261,886  100%
148 2.2 857,256 6.3 0.48 0.48 0.00 0.48 0.95 576.20 261,911  100%
150 2.0 857,404 6.3 0.48 0.48 0.00 0.48 0.95 576.25 261,933  100%
152 1.8 857,529 6.3 0.48 0.48 0.00 0.48 0.95 576.29 261,951  100%
154 1.7 857,634 6.3 0.48 0.48 0.00 0.48 0.95 576.33 261,967  100%
156 1.5 857,720 6.3 0.48 0.48 0.00 0.48 0.95 576.35 261,979  100%
158 1.4 857,789 6.3 0.48 0.48 0.00 0.48 0.95 576.38 261,989  100%
160 1.3 857,843 6.3 0.48 0.48 0.00 0.48 0.95 576.39 261,997  100%
162 1.2 857,882 6.3 0.48 0.48 0.00 0.48 0.95 576.41 262,003  100%
164 1.1 857,909 6.3 0.48 0.48 0.00 0.48 0.95 576.42 262,007  100%
166 1.0 857,923 6.3 0.48 0.48 0.00 0.48 0.95 576.42 262,009  100%
168 0.9 857,927 6.3 0.48 0.48 0.00 0.48 0.95 576.42 262,010  100%
170 0.8 857,920 6.3 0.48 0.48 0.00 0.48 0.95 576.42 262,009  100%
172 0.8 857,905 6.3 0.48 0.48 0.00 0.48 0.95 576.41 262,006  100%
174 0.7 857,881 6.3 0.48 0.48 0.00 0.48 0.95 576.41 262,003  100%
176 0.6 857,849 6.3 0.48 0.48 0.00 0.48 0.95 576.40 261,998  100%
178 0.6 857,811 6.3 0.48 0.48 0.00 0.48 0.95 576.38 261,993  100%
180 0.5 857,766 6.3 0.48 0.48 0.00 0.48 0.95 576.37 261,986  100%
182 0.5 857,715 6.3 0.48 0.48 0.00 0.48 0.95 576.35 261,979  100%
184 0.4 857,659 6.3 0.48 0.48 0.00 0.48 0.95 576.33 261,970  100%
186 0.4 857,597 6.3 0.48 0.48 0.00 0.48 0.95 576.31 261,961  100%
188 0.4 857,532 6.3 0.48 0.48 0.00 0.48 0.95 576.29 261,952  100%
190 0.3 857,462 6.3 0.48 0.48 0.00 0.48 0.95 576.27 261,941  100%
192 0.3 857,388 6.3 0.48 0.48 0.00 0.48 0.95 576.25 261,931  100%
194 0.3 857,311 6.3 0.48 0.48 0.00 0.48 0.95 576.22 261,919  100%
196 0.3 857,231 6.3 0.48 0.48 0.00 0.48 0.95 576.20 261,908  100%
198 0.2 857,148 6.3 0.48 0.48 0.00 0.48 0.95 576.17 261,895  100%
200 0.2 857,062 6.3 0.48 0.48 0.00 0.48 0.95 576.14 261,883  100%
202 0.2 856,974 6.3 0.48 0.48 0.00 0.48 0.95 576.11 261,870  100%
204 0.2 856,884 6.3 0.48 0.48 0.00 0.48 0.95 576.08 261,857  100%
206 0.2 856,792 6.3 0.48 0.48 0.00 0.48 0.95 576.05 261,843  100%

SB 02.xlsx SB 10-yr (P1) HG
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Qp = 281.10 cfs Sediment Basin # 2 Brickhaven
Tp = 37.28 minutes Phase 2
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.9
Number of Riser/Barrel Assemblies 2 Ks = 24,832

Diameter of Barrel = 30 (in)

Height of Riser above barrel = 3.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.4 (ft) elevation 199.40 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7 (ft) elevation 200.00 100% Minimum Settling Efficiency

Total Height of Dam = 8 (ft) elevation 201.00 6.3 ft Maximum Stage 199.33 msl elevation

Length of Emergency Spillway = 20 (ft) 1.0 cfs Peak outflow

Diameter of Riser = 72 (in) 1.0 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 193.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACIT

Y [cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 2.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 7.9 239 0.1 0.00 0.00 0.00 0.00 0.00 11.30 5,135       N/A
6 17.6 1,188 0.2 0.00 0.00 0.00 0.00 0.00 24.41 11,095     N/A
8 30.7 3,298 0.4 0.48 0.48 0.00 0.48 0.95 39.86 18,119     100%

10 47.0 6,872 0.5 0.48 0.48 0.00 0.48 0.95 56.72 25,782     100%
12 65.9 12,399 0.7 0.48 0.48 0.00 0.48 0.95 75.31 34,232     100%
14 87.0 20,197 0.9 0.48 0.48 0.00 0.48 0.95 95.20 43,272     100%
16 109.5 30,518 1.1 0.48 0.48 0.00 0.48 0.95 116.08 52,763     100%
18 132.9 43,546 1.3 0.48 0.48 0.00 0.48 0.95 137.69 62,588     100%
20 156.6 59,385 1.6 0.48 0.48 0.00 0.48 0.95 159.82 72,646     100%
22 179.8 78,062 1.8 0.48 0.48 0.00 0.48 0.95 182.26 82,843     100%
24 201.9 99,522 2.1 0.48 0.48 0.00 0.48 0.95 204.81 93,095     100%
26 222.2 123,632 2.3 0.48 0.48 0.00 0.48 0.95 227.30 103,319    100%
28 240.2 150,183 2.5 0.48 0.48 0.00 0.48 0.95 249.57 113,440    100%
30 255.4 178,897 2.8 0.48 0.48 0.00 0.48 0.95 271.45 123,386    100%
32 267.4 209,436 3.0 0.48 0.48 0.00 0.48 0.95 292.80 133,090    100%
34 275.8 241,410 3.3 0.48 0.48 0.00 0.48 0.95 313.48 142,490    100%
36 280.3 274,386 3.5 0.48 0.48 0.00 0.48 0.95 333.36 151,529    100%
38 280.8 307,905 3.7 0.48 0.48 0.00 0.48 0.95 352.34 160,155    100%
40 277.4 341,492 3.9 0.48 0.48 0.00 0.48 0.95 370.31 168,322    100%
42 270.2 374,670 4.1 0.48 0.48 0.00 0.48 0.95 387.17 175,988    100%
44 259.2 406,974 4.3 0.48 0.48 0.00 0.48 0.95 402.86 183,120    100%
46 244.9 437,963 4.4 0.48 0.48 0.00 0.48 0.95 417.32 189,691    100%
48 228.8 467,233 4.6 0.48 0.48 0.00 0.48 0.95 430.49 195,678    100%
50 213.4 494,578 4.7 0.48 0.48 0.00 0.48 0.95 442.42 201,098    100%
52 199.0 520,074 4.9 0.48 0.48 0.00 0.48 0.95 453.23 206,013    100%
54 185.6 543,844 5.0 0.48 0.48 0.00 0.48 0.95 463.06 210,483    100%
56 173.1 566,006 5.1 0.48 0.48 0.00 0.48 0.95 472.03 214,561    100%
58 161.5 586,667 5.2 0.48 0.48 0.00 0.48 0.95 480.23 218,288    100%
60 150.6 605,929 5.3 0.48 0.48 0.00 0.48 0.95 487.74 221,702    100%
62 140.4 623,886 5.3 0.48 0.48 0.00 0.48 0.95 494.63 224,834    100%
64 131.0 640,625 5.4 0.48 0.48 0.00 0.48 0.95 500.97 227,712    100%
66 122.2 656,229 5.5 0.48 0.48 0.00 0.48 0.95 506.79 230,359    100%
68 113.9 670,775 5.5 0.48 0.48 0.00 0.48 0.95 512.16 232,798    100%
70 106.3 684,333 5.6 0.48 0.48 0.00 0.48 0.95 517.10 235,047    100%
72 99.1 696,970 5.7 0.48 0.48 0.00 0.48 0.95 521.67 237,122    100%
74 92.4 708,748 5.7 0.48 0.48 0.00 0.48 0.95 525.88 239,038    100%
76 86.2 719,725 5.8 0.48 0.48 0.00 0.48 0.95 529.78 240,809    100%
78 80.4 729,955 5.8 0.48 0.48 0.00 0.48 0.95 533.38 242,448    100%
80 75.0 739,488 5.8 0.48 0.48 0.00 0.48 0.95 536.72 243,964    100%
82 69.9 748,371 5.9 0.48 0.48 0.00 0.48 0.95 539.81 245,367    100%
84 65.2 756,649 5.9 0.48 0.48 0.00 0.48 0.95 542.67 246,667    100%
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86 60.8 764,361 5.9 0.48 0.48 0.00 0.48 0.95 545.32 247,871    100%
88 56.7 771,546 6.0 0.48 0.48 0.00 0.48 0.95 547.77 248,988    100%
90 52.9 778,239 6.0 0.48 0.48 0.00 0.48 0.95 550.05 250,023    100%
92 49.3 784,474 6.0 0.48 0.48 0.00 0.48 0.95 552.16 250,983    100%
94 46.0 790,281 6.0 0.48 0.48 0.00 0.48 0.95 554.12 251,874    100%
96 42.9 795,689 6.1 0.48 0.48 0.00 0.48 0.95 555.94 252,701    100%
98 40.0 800,725 6.1 0.48 0.48 0.00 0.48 0.95 557.63 253,468    100%

100 37.3 805,415 6.1 0.48 0.48 0.00 0.48 0.95 559.19 254,180    100%
102 34.8 809,780 6.1 0.48 0.48 0.00 0.48 0.95 560.65 254,840    100%
104 32.5 813,844 6.1 0.48 0.48 0.00 0.48 0.95 562.00 255,454    100%
106 30.3 817,627 6.1 0.48 0.48 0.00 0.48 0.95 563.25 256,024    100%
108 28.2 821,147 6.2 0.48 0.48 0.00 0.48 0.95 564.42 256,553    100%
110 26.3 824,422 6.2 0.48 0.48 0.00 0.48 0.95 565.50 257,044    100%
112 24.6 827,469 6.2 0.48 0.48 0.00 0.48 0.95 566.50 257,499    100%
114 22.9 830,303 6.2 0.48 0.48 0.00 0.48 0.95 567.43 257,923    100%
116 21.4 832,938 6.2 0.48 0.48 0.00 0.48 0.95 568.29 258,316    100%
118 19.9 835,389 6.2 0.48 0.48 0.00 0.48 0.95 569.10 258,680    100%
120 18.6 837,666 6.2 0.48 0.48 0.00 0.48 0.95 569.84 259,019    100%
122 17.3 839,783 6.2 0.48 0.48 0.00 0.48 0.95 570.53 259,333    100%
124 16.2 841,749 6.2 0.48 0.48 0.00 0.48 0.95 571.17 259,625    100%
126 15.1 843,575 6.2 0.48 0.48 0.00 0.48 0.95 571.77 259,895    100%
128 14.1 845,270 6.3 0.48 0.48 0.00 0.48 0.95 572.32 260,146    100%
130 13.1 846,843 6.3 0.48 0.48 0.00 0.48 0.95 572.83 260,378    100%
132 12.2 848,303 6.3 0.48 0.48 0.00 0.48 0.95 573.31 260,594    100%
134 11.4 849,657 6.3 0.48 0.48 0.00 0.48 0.95 573.75 260,793    100%
136 10.6 850,912 6.3 0.48 0.48 0.00 0.48 0.95 574.15 260,978    100%
138 9.9 852,074 6.3 0.48 0.48 0.00 0.48 0.95 574.53 261,149    100%
140 9.3 853,151 6.3 0.48 0.48 0.00 0.48 0.95 574.88 261,308    100%
142 8.6 854,147 6.3 0.48 0.48 0.00 0.48 0.95 575.20 261,454    100%
144 8.1 855,069 6.3 0.48 0.48 0.00 0.48 0.95 575.50 261,590    100%
146 7.5 855,921 6.3 0.48 0.48 0.00 0.48 0.95 575.77 261,715    100%
148 7.0 856,707 6.3 0.48 0.48 0.00 0.48 0.95 576.03 261,831    100%
150 6.5 857,433 6.3 0.48 0.48 0.00 0.48 0.95 576.26 261,937    100%
152 6.1 858,103 6.3 0.48 0.48 0.00 0.48 0.95 576.48 262,035    100%
154 5.7 858,719 6.3 0.48 0.48 0.00 0.48 0.95 576.68 262,126    100%
156 5.3 859,287 6.3 0.48 0.48 0.00 0.48 0.95 576.86 262,209    100%
158 4.9 859,808 6.3 0.48 0.48 0.00 0.48 0.95 577.03 262,285    100%
160 4.6 860,287 6.3 0.48 0.48 0.00 0.48 0.95 577.18 262,356    100%
162 4.3 860,726 6.3 0.48 0.48 0.00 0.48 0.95 577.32 262,420    100%
164 4.0 861,127 6.3 0.48 0.48 0.00 0.48 0.95 577.45 262,479    100%
166 3.7 861,494 6.3 0.48 0.48 0.00 0.48 0.95 577.57 262,532    100%
168 3.5 861,828 6.3 0.48 0.48 0.00 0.48 0.95 577.68 262,581    100%
170 3.3 862,132 6.3 0.48 0.48 0.00 0.48 0.95 577.78 262,626    100%
172 3.0 862,408 6.3 0.48 0.48 0.00 0.48 0.95 577.87 262,666    100%
174 2.8 862,658 6.3 0.48 0.48 0.00 0.48 0.95 577.95 262,703    100%
176 2.6 862,883 6.3 0.48 0.48 0.00 0.48 0.95 578.02 262,736    100%
178 2.5 863,085 6.3 0.48 0.48 0.00 0.48 0.95 578.08 262,765    100%
180 2.3 863,266 6.3 0.48 0.48 0.00 0.48 0.95 578.14 262,792    100%
182 2.1 863,427 6.3 0.48 0.48 0.00 0.48 0.95 578.19 262,815    100%
184 2.0 863,570 6.3 0.48 0.48 0.00 0.48 0.95 578.24 262,836    100%
186 1.9 863,695 6.3 0.48 0.48 0.00 0.48 0.95 578.28 262,854    100%
188 1.7 863,804 6.3 0.48 0.48 0.00 0.48 0.95 578.31 262,870    100%
190 1.6 863,898 6.3 0.48 0.48 0.00 0.48 0.95 578.34 262,884    100%
192 1.5 863,978 6.3 0.48 0.48 0.00 0.48 0.95 578.37 262,896    100%
194 1.4 864,045 6.3 0.48 0.48 0.00 0.48 0.95 578.39 262,906    100%
196 1.3 864,100 6.3 0.48 0.48 0.00 0.48 0.95 578.41 262,914    100%
198 1.2 864,143 6.3 0.48 0.48 0.00 0.48 0.95 578.42 262,920    100%
200 1.1 864,176 6.3 0.48 0.48 0.00 0.48 0.95 578.43 262,925    100%
202 1.1 864,199 6.3 0.48 0.48 0.00 0.48 0.95 578.44 262,928    100%
204 1.0 864,213 6.3 0.48 0.48 0.00 0.48 0.95 578.45 262,930    100%
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Qp = 337.65 cfs Sediment Basin # 2 Brickhaven
Tp = 37.69 minutes Phase 2
dT = Max of 2 minutes 25  -  year Storm Event
or 1.0% of increment to peak

b = 1.9
Number of Riser/Barrel Assemblies 2 Ks = 24,832

Diameter of Barrel = 30 (in)

Height of Riser above barrel = 3.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.4 (ft) elevation 199.40 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 200.00 100% Minimum Settling Efficiency

Total Height of Dam = 8.0 (ft) elevation 201.00 6.7 ft Maximum Stage 199.7 msl elevation

Length of Emergency Spillway = 20 (ft) 25.8 cfs Peak outflow

Diameter of Riser = 72 (in) 25.8 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 193.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFL
OW [cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
2 2.3 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
4 9.3 281 0.1 0.00 0.00 0.00 0.00 0.00 12.21 5,549      N/A
6 20.7 1,396 0.2 0.00 0.00 0.00 0.00 0.00 26.38 11,990     N/A
8 36.2 3,877 0.4 0.48 0.48 0.00 0.48 0.95 43.08 19,583     100%

10 55.3 8,101 0.6 0.48 0.48 0.00 0.48 0.95 61.38 27,902     100%
12 77.6 14,625 0.8 0.48 0.48 0.00 0.48 0.95 81.53 37,057     100%
14 102.5 23,826 1.0 0.48 0.48 0.00 0.48 0.95 103.06 46,847     100%
16 129.1 36,007 1.2 0.48 0.48 0.00 0.48 0.95 125.68 57,126     100%
18 156.9 51,389 1.5 0.48 0.48 0.00 0.48 0.95 149.09 67,770     100%
20 185.0 70,104 1.7 0.48 0.48 0.00 0.48 0.95 173.08 78,673     100%
22 212.7 92,192 2.0 0.48 0.48 0.00 0.48 0.95 197.42 89,736     100%
24 239.1 117,599 2.2 0.48 0.48 0.00 0.48 0.95 221.91 100,866   100%
26 263.6 146,179 2.5 0.48 0.48 0.00 0.48 0.95 246.35 111,977   100%
28 285.5 177,698 2.8 0.48 0.48 0.00 0.48 0.95 270.57 122,988   100%
30 304.1 211,841 3.0 0.48 0.48 0.00 0.48 0.95 294.41 133,822   100%
32 319.0 248,219 3.3 0.48 0.48 0.00 0.48 0.95 317.70 144,407   100%
34 329.7 286,384 3.6 0.48 0.48 0.00 0.48 0.95 340.29 154,677   100%
36 336.0 325,835 3.8 0.48 0.48 0.00 0.48 0.95 362.05 164,569   100%
38 337.6 366,037 4.0 0.48 0.48 0.00 0.48 0.95 382.86 174,028   100%
40 334.5 406,434 4.3 0.48 0.48 0.00 0.48 0.95 402.61 183,004   100%
42 326.9 446,465 4.5 0.48 0.48 0.00 0.48 0.95 421.19 191,451   100%
44 314.9 485,578 4.7 0.48 0.48 0.00 0.48 0.95 438.53 199,332   100%
46 298.8 523,248 4.9 0.48 0.48 0.00 0.48 0.95 454.55 206,616   100%
48 279.9 558,990 5.0 0.48 0.48 0.00 0.48 0.95 469.21 213,279   100%
50 261.3 592,465 5.2 0.48 0.48 0.00 0.48 0.95 482.51 219,322   100%
52 243.8 623,701 5.3 0.48 0.48 0.00 0.48 0.95 494.56 224,802   100%
54 227.6 652,848 5.5 0.48 0.48 0.00 0.48 0.95 505.53 229,789   100%
56 212.4 680,045 5.6 0.48 0.48 0.00 0.48 0.95 515.54 234,338   100%
58 198.3 705,421 5.7 0.48 0.48 0.00 0.48 0.95 524.70 238,499   100%
60 185.0 729,099 5.8 0.48 0.48 0.00 0.48 0.95 533.08 242,311   100%
62 172.7 751,191 5.9 0.48 0.48 0.00 0.48 0.95 540.78 245,810   100%
64 161.2 771,802 6.0 0.48 0.48 0.00 0.48 0.95 547.86 249,028   100%
66 150.5 791,033 6.0 0.48 0.48 0.00 0.48 0.95 554.38 251,989   100%
68 140.4 808,973 6.1 0.48 0.48 0.00 0.48 0.95 560.38 254,718   100%
70 131.1 825,711 6.2 0.48 0.48 0.00 0.48 0.95 565.92 257,237   100%
72 122.3 841,326 6.2 0.48 0.48 0.00 0.48 0.95 571.04 259,562   100%
74 114.2 855,892 6.3 0.48 0.48 0.00 0.48 0.95 575.76 261,711   100%
76 106.6 869,479 6.3 0.48 0.48 0.00 0.48 0.95 580.14 263,698   100%
78 99.5 882,154 6.4 0.48 0.48 0.00 0.48 0.95 584.18 265,538   100%
80 92.8 893,976 6.4 0.48 0.93 0.00 53.75 1.86 587.93 267,241   100%
82 86.7 904,894 6.5 0.48 1.84 0.00 53.96 3.68 591.37 268,804   100%
84 80.9 914,851 6.5 0.48 2.91 0.00 54.15 5.82 594.49 270,221   100%

SB 02.xlsx SB 25-yr HG (P2)



Computed By:  PAW  Date: 12/31/14

Checked By:  EAW  Date: 1/2/15

Sheet: _2__of _2__

86 75.5 923,858 6.5 0.48 4.03 0.00 54.32 8.07 597.29 271,496   100%
88 70.5 931,948 6.6 0.48 5.16 0.00 54.47 10.31 599.80 272,635   100%
90 65.8 939,165 6.6 0.48 6.23 0.00 54.61 12.47 602.02 273,647   100%
92 61.4 945,560 6.6 0.48 7.25 0.00 54.72 14.49 603.99 274,541   100%
94 57.3 951,186 6.6 0.48 8.18 0.00 54.83 16.36 605.71 275,324   100%
96 53.5 956,098 6.7 0.48 9.02 0.00 54.92 18.04 607.21 276,006   100%
98 49.9 960,349 6.7 0.48 9.77 0.00 55.00 19.54 608.51 276,595   100%

100 46.6 963,992 6.7 0.48 10.43 0.00 55.06 20.86 609.62 277,099   100%
102 43.5 967,078 6.7 0.48 11.00 0.00 55.12 22.00 610.55 277,525   100%
104 40.6 969,655 6.7 0.48 11.48 0.00 55.17 22.97 611.33 277,879   100%
106 37.9 971,768 6.7 0.48 11.88 0.00 55.21 23.77 611.97 278,170   100%
108 35.3 973,460 6.7 0.48 12.21 0.00 55.24 24.41 612.49 278,403   100%
110 33.0 974,772 6.7 0.48 12.46 0.00 55.26 24.92 612.88 278,583   100%
112 30.8 975,741 6.7 0.48 12.65 0.00 55.28 25.30 613.18 278,716   100%
114 28.7 976,400 6.7 0.48 12.78 0.00 55.29 25.55 613.37 278,806   100%
116 26.8 976,783 6.7 0.48 12.85 0.00 55.30 25.70 613.49 278,859   100%
118 25.0 976,918 6.7 0.48 12.88 0.00 55.30 25.75 613.53 278,877   100%
120 23.4 976,831 6.7 0.48 12.86 0.00 55.30 25.72 613.50 278,866   100%
122 21.8 976,549 6.7 0.48 12.81 0.00 55.29 25.61 613.42 278,827   100%
124 20.4 976,093 6.7 0.48 12.72 0.00 55.28 25.43 613.28 278,764   100%
126 19.0 975,484 6.7 0.48 12.60 0.00 55.27 25.20 613.10 278,681   100%
128 17.7 974,740 6.7 0.48 12.45 0.00 55.26 24.91 612.87 278,579   100%
130 16.6 973,879 6.7 0.48 12.29 0.00 55.24 24.58 612.61 278,460   100%
132 15.4 972,916 6.7 0.48 12.10 0.00 55.23 24.21 612.32 278,328   100%
134 14.4 971,866 6.7 0.48 11.90 0.00 55.21 23.80 612.00 278,184   100%
136 13.5 970,739 6.7 0.48 11.69 0.00 55.19 23.38 611.66 278,029   100%
138 12.6 969,549 6.7 0.48 11.46 0.00 55.16 22.93 611.30 277,865   100%
140 11.7 968,305 6.7 0.48 11.23 0.00 55.14 22.46 610.93 277,694   100%
142 10.9 967,017 6.7 0.48 10.99 0.00 55.12 21.98 610.54 277,516   100%
144 10.2 965,693 6.7 0.48 10.74 0.00 55.09 21.49 610.13 277,334   100%
146 9.5 964,340 6.7 0.48 10.50 0.00 55.07 20.99 609.72 277,147   100%
148 8.9 962,965 6.7 0.48 10.24 0.00 55.04 20.49 609.31 276,957   100%
150 8.3 961,574 6.7 0.48 9.99 0.00 55.02 19.98 608.88 276,765   100%
152 7.8 960,172 6.7 0.48 9.74 0.00 54.99 19.48 608.46 276,571   100%
154 7.2 958,765 6.7 0.48 9.49 0.00 54.97 18.98 608.03 276,376   100%
156 6.8 957,355 6.7 0.48 9.24 0.00 54.94 18.48 607.60 276,181   100%
158 6.3 955,947 6.7 0.48 8.99 0.00 54.92 17.99 607.17 275,986   100%
160 5.9 954,545 6.7 0.48 8.75 0.00 54.89 17.50 606.74 275,791   100%
162 5.5 953,150 6.7 0.48 8.51 0.00 54.86 17.02 606.31 275,597   100%
164 5.1 951,766 6.7 0.48 8.28 0.00 54.84 16.55 605.89 275,405   100%
166 4.8 950,395 6.6 0.48 8.04 0.00 54.81 16.09 605.47 275,214   100%
168 4.5 949,038 6.6 0.48 7.82 0.00 54.79 15.64 605.06 275,026   100%
170 4.2 947,698 6.6 0.48 7.60 0.00 54.76 15.19 604.65 274,839   100%
172 3.9 946,375 6.6 0.48 7.38 0.00 54.74 14.76 604.24 274,655   100%
174 3.6 945,071 6.6 0.48 7.17 0.00 54.72 14.33 603.84 274,473   100%
176 3.4 943,786 6.6 0.48 6.96 0.00 54.69 13.92 603.45 274,293   100%
178 3.2 942,522 6.6 0.48 6.76 0.00 54.67 13.52 603.06 274,117   100%
180 3.0 941,279 6.6 0.48 6.56 0.00 54.65 13.13 602.68 273,943   100%
182 2.8 940,059 6.6 0.48 6.37 0.00 54.62 12.74 602.30 273,772   100%
184 2.6 938,860 6.6 0.48 6.19 0.00 54.60 12.37 601.93 273,605   100%
186 2.4 937,684 6.6 0.48 6.01 0.00 54.58 12.01 601.57 273,440   100%
188 2.2 936,530 6.6 0.48 5.83 0.00 54.56 11.66 601.21 273,278   100%
190 2.1 935,399 6.6 0.48 5.66 0.00 54.54 11.32 600.86 273,120   100%
192 2.0 934,291 6.6 0.48 5.50 0.00 54.51 11.00 600.52 272,964   100%
194 1.8 933,206 6.6 0.48 5.34 0.00 54.49 10.68 600.19 272,812   100%
196 1.7 932,143 6.6 0.48 5.18 0.00 54.47 10.37 599.86 272,663   100%
198 1.6 931,103 6.6 0.48 5.03 0.00 54.46 10.07 599.54 272,516   100%
200 1.5 930,085 6.6 0.48 4.89 0.00 54.44 9.78 599.22 272,373   100%
202 1.4 929,090 6.6 0.48 4.75 0.00 54.42 9.50 598.91 272,233   100%
204 1.3 928,116 6.6 0.48 4.61 0.00 54.40 9.22 598.61 272,096   100%
206 1.2 927,164 6.6 0.48 4.48 0.00 54.38 8.96 598.32 271,962   100%

SB 02.xlsx SB 25-yr HG (P2)
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Qp = 428.6 cfs Sediment Basin # 2 Brickhaven
Tp = 38.2 minutes Phase 2
dT = Max of 2 minutes 100  -  year Storm Event
or 1.0% of increment to peak

b = 1.9
Number of Riser/Barrel Assemblies 2 Ks = 24,832

Diameter of Barrel = 30 (in)

Height of Riser above barrel = 3.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.4 (ft) elevation 199.40 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 200.00 98% Minimum Settling Efficiency

Total Height of Dam = 8.0 (ft) elevation 201.00 7.2 ft Maximum Stage 200.2 msl elevation

Length of Emergency Spillway = 20 (ft) 90.1 cfs Peak outflow

Diameter of Riser = 72 (in) 85.7 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 193.0 4.4 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 2.9 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 11.5 347 0.1 0.00 0.00 0.00 0.00 0.00 13.52 6,143        N/A
6 25.6 1,726 0.3 0.00 0.00 0.00 0.00 0.00 29.20 13,275       N/A
8 44.7 4,793 0.4 0.48 0.48 0.00 0.48 0.95 47.70 21,684       100%

10 68.5 10,045 0.6 0.48 0.48 0.00 0.48 0.95 68.07 30,939       100%
12 96.1 18,147 0.8 0.48 0.48 0.00 0.48 0.95 90.43 41,104       100%
14 127.0 29,569 1.1 0.48 0.48 0.00 0.48 0.95 114.33 51,968       100%
16 160.2 44,696 1.4 0.48 0.48 0.00 0.48 0.95 139.43 63,376       100%
18 194.9 63,809 1.6 0.48 0.48 0.00 0.48 0.95 165.43 75,196       100%
20 230.1 87,083 1.9 0.48 0.48 0.00 0.48 0.95 192.09 87,312       100%
22 264.9 114,583 2.2 0.48 0.48 0.00 0.48 0.95 219.15 99,615       100%
24 298.3 146,256 2.5 0.48 0.48 0.00 0.48 0.95 246.41 112,005     100%
26 329.5 181,938 2.8 0.48 0.48 0.00 0.48 0.95 273.66 124,389     100%
28 357.5 221,359 3.1 0.48 0.48 0.00 0.48 0.95 300.69 136,677     100%
30 381.7 264,144 3.4 0.48 0.48 0.00 0.48 0.95 327.33 148,785     100%
32 401.3 309,830 3.7 0.48 0.48 0.00 0.48 0.95 353.40 160,635     100%
34 415.9 357,876 4.0 0.48 0.48 0.00 0.48 0.95 378.74 172,154     100%
36 425.1 407,676 4.3 0.48 0.48 0.00 0.48 0.95 403.20 183,272     100%
38 428.6 458,577 4.6 0.48 0.48 0.00 0.48 0.95 426.64 193,928     100%
40 426.3 509,895 4.8 0.48 0.48 0.00 0.48 0.95 448.95 204,066     100%
42 418.3 560,939 5.1 0.48 0.48 0.00 0.48 0.95 470.00 213,636     100%
44 404.8 611,020 5.3 0.48 0.48 0.00 0.48 0.95 489.71 222,595     100%
46 386.1 659,478 5.5 0.48 0.48 0.00 0.48 0.95 507.99 230,907     100%
48 363.3 705,697 5.7 0.48 0.48 0.00 0.48 0.95 524.80 238,543     100%
50 339.4 749,179 5.9 0.48 0.48 0.00 0.48 0.95 540.09 245,494     100%
52 317.1 789,794 6.0 0.48 0.48 0.00 0.48 0.95 553.96 251,799     100%
54 296.2 827,728 6.2 0.48 0.48 0.00 0.48 0.95 566.58 257,538     100%
56 276.7 863,160 6.3 0.48 0.48 0.00 0.48 0.95 578.11 262,776     100%
58 258.5 896,252 6.4 0.48 1.09 0.00 53.79 2.18 588.65 267,568     100%
60 241.5 927,013 6.6 0.48 4.46 0.00 54.38 8.92 598.27 271,941     100%
62 225.6 954,925 6.7 0.48 8.82 0.00 54.90 17.63 606.86 275,844     100%
64 210.8 979,883 6.8 0.48 13.46 0.00 55.35 26.92 614.42 279,284     100%
66 196.9 1,001,946 6.8 0.48 18.04 0.00 55.75 36.09 621.03 282,287     100%
68 184.0 1,021,245 6.9 0.48 22.37 0.00 56.08 44.74 626.75 284,886     99%
70 171.9 1,037,951 7.0 0.48 26.33 0.00 56.37 52.66 631.65 287,115     99%
72 160.6 1,052,255 7.0 0.48 29.86 0.03 56.62 59.76 635.82 289,009     99%
74 150.0 1,064,350 7.0 0.48 32.95 0.64 56.82 66.53 639.32 290,600     99%
76 140.1 1,074,365 7.1 0.48 35.57 1.43 56.99 72.56 642.20 291,910     99%
78 130.9 1,082,472 7.1 0.48 37.72 2.20 57.13 77.65 644.53 292,966     99%
80 122.3 1,088,862 7.1 0.48 39.45 2.88 57.23 81.79 646.35 293,796     99%
82 114.2 1,093,723 7.1 0.48 40.78 3.44 57.31 85.00 647.73 294,425     98%
84 106.7 1,097,233 7.2 0.48 41.74 3.86 57.37 87.35 648.73 294,878     98%
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86 99.7 1,099,559 7.2 0.48 42.39 4.15 57.41 88.92 649.39 295,178     98%
88 93.1 1,100,853 7.2 0.48 42.75 4.31 57.43 89.80 649.76 295,345     98%
90 87.0 1,101,254 7.2 0.48 42.86 4.37 57.44 90.08 649.87 295,397     98%
92 81.3 1,100,887 7.2 0.48 42.75 4.32 57.43 89.83 649.77 295,350     98%
94 75.9 1,099,863 7.2 0.48 42.47 4.19 57.41 89.13 649.48 295,218     98%
96 71.0 1,098,281 7.2 0.48 42.03 3.99 57.39 88.06 649.03 295,014     98%
98 66.3 1,096,228 7.2 0.48 41.47 3.74 57.35 86.67 648.45 294,749     98%

100 61.9 1,093,781 7.1 0.48 40.79 3.45 57.31 85.04 647.75 294,432     98%
102 57.8 1,091,008 7.1 0.48 40.03 3.13 57.27 83.20 646.96 294,074     98%
104 54.0 1,087,966 7.1 0.48 39.21 2.79 57.22 81.20 646.09 293,679     99%
106 50.5 1,084,707 7.1 0.48 38.33 2.43 57.16 79.09 645.16 293,257     99%
108 47.2 1,081,276 7.1 0.48 37.40 2.08 57.11 76.89 644.18 292,811     99%
110 44.1 1,077,709 7.1 0.48 36.45 1.73 57.05 74.64 643.16 292,346     99%
112 41.2 1,074,040 7.1 0.48 35.48 1.40 56.99 72.36 642.11 291,868     99%
114 38.5 1,070,297 7.1 0.48 34.50 1.08 56.92 70.07 641.03 291,379     99%
116 35.9 1,066,503 7.1 0.48 33.51 0.79 56.86 67.80 639.94 290,882     99%
118 33.6 1,062,678 7.0 0.48 32.52 0.53 56.80 65.56 638.84 290,380     99%
120 31.4 1,058,838 7.0 0.48 31.53 0.30 56.73 63.37 637.73 289,876     99%
122 29.3 1,054,997 7.0 0.48 30.56 0.12 56.67 61.23 636.61 289,370     99%
124 27.4 1,051,164 7.0 0.48 29.59 0.01 56.60 59.19 635.50 288,865     99%
126 25.6 1,047,345 7.0 0.48 28.64 0.00 56.53 57.27 634.39 288,360     99%
128 23.9 1,043,540 7.0 0.48 27.70 0.00 56.47 55.39 633.28 287,857     99%
130 22.3 1,039,759 7.0 0.48 26.77 0.00 56.40 53.54 632.18 287,355     99%
132 20.8 1,036,011 7.0 0.48 25.86 0.00 56.34 51.72 631.09 286,857     99%
134 19.5 1,032,306 6.9 0.48 24.97 0.00 56.28 49.94 630.00 286,364     99%
136 18.2 1,028,650 6.9 0.48 24.10 0.00 56.21 48.21 628.93 285,876     99%
138 17.0 1,025,048 6.9 0.48 23.26 0.00 56.15 46.51 627.87 285,395     99%
140 15.9 1,021,506 6.9 0.48 22.43 0.00 56.09 44.86 626.83 284,921     99%
142 14.8 1,018,027 6.9 0.48 21.63 0.00 56.03 43.26 625.80 284,454     100%
144 13.9 1,014,616 6.9 0.48 20.85 0.00 55.97 41.71 624.79 283,996     100%
146 12.9 1,011,274 6.9 0.48 20.10 0.00 55.91 40.20 623.80 283,546     100%
148 12.1 1,008,003 6.9 0.48 19.37 0.00 55.85 38.74 622.83 283,105     100%
150 11.3 1,004,804 6.8 0.48 18.67 0.00 55.80 37.34 621.88 282,673     100%
152 10.6 1,001,680 6.8 0.48 17.99 0.00 55.74 35.97 620.95 282,251     100%
154 9.9 998,630 6.8 0.48 17.33 0.00 55.69 34.66 620.04 281,838     100%
156 9.2 995,654 6.8 0.48 16.70 0.00 55.63 33.39 619.15 281,434     100%
158 8.6 992,752 6.8 0.48 16.08 0.00 55.58 32.17 618.29 281,040     100%
160 8.0 989,924 6.8 0.48 15.50 0.00 55.53 30.99 617.44 280,655     100%
162 7.5 987,170 6.8 0.48 14.93 0.00 55.48 29.86 616.61 280,279     100%
164 7.0 984,488 6.8 0.48 14.38 0.00 55.43 28.77 615.81 279,913     100%
166 6.6 981,878 6.8 0.48 13.86 0.00 55.39 27.72 615.02 279,557     100%
168 6.1 979,339 6.7 0.48 13.35 0.00 55.34 26.71 614.26 279,209     100%
170 5.7 976,869 6.7 0.48 12.87 0.00 55.30 25.74 613.52 278,871     100%
172 5.3 974,467 6.7 0.48 12.40 0.00 55.25 24.80 612.79 278,541     100%
174 5.0 972,132 6.7 0.48 11.95 0.00 55.21 23.91 612.08 278,220     100%
176 4.7 969,862 6.7 0.48 11.52 0.00 55.17 23.04 611.40 277,908     100%
178 4.4 967,657 6.7 0.48 11.11 0.00 55.13 22.22 610.73 277,604     100%
180 4.1 965,514 6.7 0.48 10.71 0.00 55.09 21.42 610.08 277,309     100%
182 3.8 963,431 6.7 0.48 10.33 0.00 55.05 20.66 609.45 277,021     100%
184 3.6 961,409 6.7 0.48 9.96 0.00 55.02 19.93 608.83 276,742     100%
186 3.3 959,444 6.7 0.48 9.61 0.00 54.98 19.22 608.23 276,470     100%
188 3.1 957,536 6.7 0.48 9.27 0.00 54.95 18.55 607.65 276,206     100%
190 2.9 955,682 6.7 0.48 8.95 0.00 54.91 17.90 607.09 275,949     100%
192 2.7 953,882 6.7 0.48 8.64 0.00 54.88 17.27 606.54 275,699     100%
194 2.5 952,134 6.7 0.48 8.34 0.00 54.85 16.68 606.00 275,456     100%
196 2.4 950,436 6.6 0.48 8.05 0.00 54.81 16.10 605.48 275,220     100%
198 2.2 948,787 6.6 0.48 7.78 0.00 54.78 15.55 604.98 274,991     100%
200 2.1 947,186 6.6 0.48 7.51 0.00 54.75 15.02 604.49 274,768     100%
202 1.9 945,631 6.6 0.48 7.26 0.00 54.73 14.51 604.01 274,551     100%
204 1.8 944,120 6.6 0.48 7.01 0.00 54.70 14.03 603.55 274,340     100%
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #3 Sheet:   1 Of:    4

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1 2 2 2

Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 7.8 7.8 7.8 7.8

Disturbed Area (ac) = 5.0 5.0 5.0 5.0
Curve Number CN = 89 89 89 89 Hydrographs

Rainfall Depth P (in) = 5.17 5.17 6.14 7.71 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 42.46 42.46 51.95 67.22 Hydrographs

Design Criteria

Required sediment storage 1,800 cf / acre of drainage
Required sediment storage 13,950 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs) 
Required Surface Area (SF) 18,470 of the 10-yr storm peak flow (based on the largest Phase) 

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

190 0 11,418 - - -
191 1 13,556 12,472 12,472 462
192 2 15,800 14,664 27,135 1,005
193 3 19,042 17,396 44,531 1,649
194 4 22,364 20,681 65,212 2,415
195 5 25,753 24,039 89,251 3,306
196 6 29,226 27,471 116,722 4,323

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 44,531 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 19,042 Required Surface Area Achieved

SB 03.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #3 Sheet:   2 Of:    4

Select Skimmer

A. R. Jarrett Method

D = [Q / (2,310 * (H0.5)]0.5

D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 44,531
Number of skimmers 1

Days to Drain = 5 assumed
Q (cf/day) = 8,906 0.10 cfs

Selected Skimmer Size (inches) = 3
Head on Skimmer (feet) = 0.25

Diameter of Orifice (inches) = 2.8

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100

S = 1.24 1.24 1.24 1.24
Runoff Depth Q* (inches) = 3.93 3.93 4.87 6.40

Time to Peak Tp (min) = 31.26 31.26 31.63 32.13

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 3 S1 (cf)= 44,531

Z2 (ft) = 5 S2 (cf) = 89,251

b = ln(S2/S1)/ln(Z2/Z1) = 1.4 Ref 2, III-8

KS = S2/Z2
b = 9,983

SB 03.xlsx
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #3 Sheet:   3 Of:    4

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 6.20

Set Top of Dam at (ft) = 7.00

Emergency Spillway
QE (cfs) = 100-Yr Storm

QE (cfs) = 5.3
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 10

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.25 2.85 1.06 0.23 1.06 1.8 0.2
0.02 0.21 2.28 0.75 0.19 0.75 2.3 0.3

Construct the channel to be : 10 ft, Bottom Width (measured at top of lining)
0.8 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 6
Use Anti-Seep Collar Size (ft)  = 6 x 6

See Hydrograph

SB 03.xlsx
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #3 Sheet:   4 Of:    4

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 54 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 93.84 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 2.48
Width & Length (ft) = 5.5

Thickness (ft) = 2.2

Anti-Vortex Device:
Diameter of Riser (in) = 54 From Hydrograph

Cylinder Diameter (in) = 78 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 16
Cylinder Height (in) = 25

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 18 6 * Barrel Diameter
QB (cfs) = 8.2 Peak Flow out of the barrel 25-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

8.2 2.68 0.70 15.0 0.60 10.68 0.5

Flow Depth = Tailwater, d (ft) = 0.70 0.5* Barrel Diameter (ft) = 1.50 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

3 9 16 19 0.5 Class B

Conclusion
The basin can contain the 10-yr storm and pass the 100-yr storm without overtopping the berm.
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Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   1 Of   2

Diameter of Riser (in) = 54
Circumference of Riser (in) = 169.6

Height of Riser from bottom of barrel (in) = 71 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 1 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.10 0.10
0.34 0.00 0.00 0.00 0.10 0.10
0.39 0.00 0.00 0.00 0.10 0.10
0.44 0.00 0.00 0.00 0.10 0.10
0.49 0.00 0.00 0.00 0.10 0.10
0.54 0.00 0.00 0.00 0.10 0.10
0.59 0.00 0.00 0.00 0.10 0.10
0.64 0.00 0.00 0.00 0.10 0.10
0.69 0.00 0.00 0.00 0.10 0.10
0.74 0.00 0.00 0.00 0.10 0.10
0.79 0.00 0.00 0.00 0.10 0.10
0.84 0.00 0.00 0.00 0.10 0.10
0.89 0.00 0.00 0.00 0.10 0.10
0.94 0.00 0.00 0.00 0.10 0.10
0.99 0.00 0.00 0.00 0.10 0.10
1.04 0.00 0.00 0.00 0.10 0.10
1.09 0.00 0.00 0.00 0.10 0.10
1.14 0.00 0.00 0.00 0.10 0.10
1.19 0.00 0.00 0.00 0.10 0.10
1.24 0.00 0.00 0.00 0.10 0.10
1.29 0.00 0.00 0.00 0.10 0.10
1.34 0.00 0.00 0.00 0.10 0.10
1.39 0.00 0.00 0.00 0.10 0.10
1.44 0.00 0.00 0.00 0.10 0.10
1.49 0.00 0.00 0.00 0.10 0.10
1.54 0.00 0.00 0.00 0.10 0.10
1.59 0.00 0.00 0.00 0.10 0.10

Perforations

SB 03.xlsx Pipe Perf-Skimmer



HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   2 Of   2

1.64 0.00 0.00 0.00 0.10 0.10
1.69 0.00 0.00 0.00 0.10 0.10
1.74 0.00 0.00 0.00 0.10 0.10
1.79 0.00 0.00 0.00 0.10 0.10
1.84 0.00 0.00 0.00 0.10 0.10
1.89 0.00 0.00 0.00 0.10 0.10
1.94 0.00 0.00 0.00 0.10 0.10
1.99 0.00 0.00 0.00 0.10 0.10
2.04 0.00 0.00 0.00 0.10 0.10
2.09 0.00 0.00 0.00 0.10 0.10
2.14 0.00 0.00 0.00 0.10 0.10
2.19 0.00 0.00 0.00 0.10 0.10
2.24 0.00 0.00 0.00 0.10 0.10
2.29 0.00 0.00 0.00 0.10 0.10
2.34 0.00 0.00 0.00 0.10 0.10
2.39 0.00 0.00 0.00 0.10 0.10
2.44 0.00 0.00 0.00 0.10 0.10
2.49 0.00 0.00 0.00 0.10 0.10
2.54 0.00 0.00 0.00 0.10 0.10
2.59 0.00 0.00 0.00 0.10 0.10
2.64 0.00 0.00 0.00 0.10 0.10
2.69 0.00 0.00 0.00 0.10 0.10
2.74 0.00 0.00 0.00 0.10 0.10
2.79 0.00 0.00 0.00 0.10 0.10
2.84 0.00 0.00 0.00 0.10 0.10
2.89 0.00 0.00 0.00 0.10 0.10
2.94 0.00 0.00 0.00 0.10 0.10
2.99 0.00 0.00 0.00 0.10 0.10
3.04 0.00 0.00 0.00 0.10 0.10
3.09 0.00 0.00 0.00 0.10 0.10
3.14 0.00 0.00 0.00 0.10 0.10
3.19 0.00 0.00 0.00 0.10 0.10
3.24 0.00 0.00 0.00 0.10 0.10
3.29 0.00 0.00 0.00 0.10 0.10
3.34 0.00 0.00 0.00 0.10 0.10
3.39 0.00 0.00 0.00 0.10 0.10
3.44 0.00 0.00 0.00 0.10 0.10
3.49 0.00 0.00 0.00 0.10 0.10
3.54 0.00 0.00 0.00 0.10 0.10
3.59 0.00 0.00 0.00 0.10 0.10
3.64 0.00 0.00 0.00 0.10 0.10
3.69 0.00 0.00 0.00 0.10 0.10
3.74 0.00 0.00 0.00 0.10 0.10
3.79 0.00 0.00 0.00 0.10 0.10
3.84 0.00 0.00 0.00 0.10 0.10
3.89 0.00 0.00 0.00 0.10 0.10
3.94 0.00 0.00 0.00 0.10 0.10
3.99 0.00 0.00 0.00 0.10 0.10

SB 03.xlsx Pipe Perf-Skimmer



Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: _1__of __2__

Qp = 42.46 cfs Sediment Basin # 3 Brickhaven
Tp = 31.26 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 1 Ks = 9,983

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 2.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 5.9 (ft) elevation 195.90 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 6.2 (ft) elevation 196.20 100% Minimum Settling Efficiency

Total Height of Dam = 7.0 (ft) elevation 197.00 5.8 ft Maximum Stage 195.83 msl elevation

Length of Emergency Spillway = 10 (ft) 0.1 cfs Peak outflow

Diameter of Riser = 54 (in) 0.1 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 190.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 0.4 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 1.7 51 0.0 0.00 0.00 0.00 0.00 0.00 7.38 3,356     N/A
6 3.7 254 0.1 0.00 0.00 0.00 0.00 0.00 11.29 5,133     N/A
8 6.5 704 0.1 0.00 0.00 0.00 0.00 0.00 14.79 6,723     N/A

10 9.8 1,484 0.2 0.00 0.00 0.00 0.00 0.00 18.03 8,194     N/A
12 13.7 2,665 0.4 0.10 0.10 0.00 0.10 0.10 21.06 9,572     100%
14 17.8 4,292 0.5 0.10 0.10 0.00 0.10 0.10 23.90 10,862   100%
16 22.0 6,411 0.7 0.10 0.10 0.00 0.10 0.10 26.58 12,082   100%
18 26.2 9,041 0.9 0.10 0.10 0.00 0.10 0.10 29.12 13,235   100%
20 30.3 12,178 1.2 0.10 0.10 0.00 0.10 0.10 31.51 14,323   100%
22 33.9 15,796 1.4 0.10 0.10 0.00 0.10 0.10 33.76 15,347   100%
24 37.1 19,853 1.7 0.10 0.10 0.00 0.10 0.10 35.87 16,306   100%
26 39.6 24,287 1.9 0.10 0.10 0.00 0.10 0.10 37.84 17,202   100%
28 41.3 29,022 2.2 0.10 0.10 0.00 0.10 0.10 39.67 18,034   100%
30 42.3 33,969 2.5 0.10 0.10 0.00 0.10 0.10 41.37 18,803   100%
32 42.4 39,032 2.7 0.10 0.10 0.00 0.10 0.10 42.92 19,509   100%
34 41.7 44,108 3.0 0.10 0.10 0.00 0.10 0.10 44.33 20,152   100%
36 40.1 49,095 3.2 0.10 0.10 0.00 0.10 0.10 45.61 20,733   100%
38 37.8 53,894 3.5 0.10 0.10 0.00 0.10 0.10 46.75 21,252   100%
40 34.9 58,414 3.7 0.10 0.10 0.00 0.10 0.10 47.76 21,711   100%
42 32.1 62,592 3.9 0.10 0.10 0.00 0.10 0.10 48.65 22,112   100%
44 29.6 66,435 4.0 0.10 0.10 0.00 0.10 0.10 49.42 22,465   100%
46 27.2 69,971 4.2 0.10 0.10 0.00 0.10 0.10 50.11 22,776   100%
48 25.0 73,223 4.3 0.10 0.10 0.00 0.10 0.10 50.71 23,052   100%
50 23.0 76,215 4.5 0.10 0.10 0.00 0.10 0.10 51.26 23,298   100%
52 21.2 78,968 4.6 0.10 0.10 0.00 0.10 0.10 51.74 23,519   100%
54 19.5 81,499 4.7 0.10 0.10 0.00 0.10 0.10 52.18 23,716   100%
56 18.0 83,828 4.8 0.10 0.10 0.00 0.10 0.10 52.57 23,894   100%
58 16.5 85,969 4.9 0.10 0.10 0.00 0.10 0.10 52.92 24,055   100%
60 15.2 87,939 4.9 0.10 0.10 0.00 0.10 0.10 53.24 24,200   100%
62 14.0 89,751 5.0 0.10 0.10 0.00 0.10 0.10 53.53 24,331   100%
64 12.9 91,417 5.1 0.10 0.10 0.00 0.10 0.10 53.79 24,450   100%
66 11.8 92,949 5.2 0.10 0.10 0.00 0.10 0.10 54.03 24,558   100%
68 10.9 94,357 5.2 0.10 0.10 0.00 0.10 0.10 54.24 24,656   100%
70 10.0 95,653 5.3 0.10 0.10 0.00 0.10 0.10 54.44 24,745   100%
72 9.2 96,844 5.3 0.10 0.10 0.00 0.10 0.10 54.62 24,827   100%
74 8.5 97,939 5.4 0.10 0.10 0.00 0.10 0.10 54.78 24,901   100%
76 7.8 98,945 5.4 0.10 0.10 0.00 0.10 0.10 54.93 24,969   100%
78 7.2 99,871 5.4 0.10 0.10 0.00 0.10 0.10 55.07 25,030   100%
80 6.6 100,721 5.5 0.10 0.10 0.00 0.10 0.10 55.19 25,087   100%
82 6.1 101,503 5.5 0.10 0.10 0.00 0.10 0.10 55.30 25,138   100%
84 5.6 102,221 5.5 0.10 0.10 0.00 0.10 0.10 55.41 25,185   100%
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86 5.2 102,881 5.6 0.10 0.10 0.00 0.10 0.10 55.50 25,228   100%
88 4.7 103,487 5.6 0.10 0.10 0.00 0.10 0.10 55.59 25,268   100%
90 4.4 104,044 5.6 0.10 0.10 0.00 0.10 0.10 55.67 25,304   100%
92 4.0 104,556 5.6 0.10 0.10 0.00 0.10 0.10 55.74 25,337   100%
94 3.7 105,025 5.6 0.10 0.10 0.00 0.10 0.10 55.81 25,367   100%
96 3.4 105,456 5.7 0.10 0.10 0.00 0.10 0.10 55.87 25,394   100%
98 3.1 105,852 5.7 0.10 0.10 0.00 0.10 0.10 55.92 25,420   100%

100 2.9 106,215 5.7 0.10 0.10 0.00 0.10 0.10 55.97 25,443   100%
102 2.7 106,549 5.7 0.10 0.10 0.00 0.10 0.10 56.02 25,464   100%
104 2.4 106,854 5.7 0.10 0.10 0.00 0.10 0.10 56.06 25,483   100%
106 2.2 107,135 5.7 0.10 0.10 0.00 0.10 0.10 56.10 25,501   100%
108 2.1 107,392 5.7 0.10 0.10 0.00 0.10 0.10 56.14 25,517   100%
110 1.9 107,627 5.7 0.10 0.10 0.00 0.10 0.10 56.17 25,532   100%
112 1.7 107,843 5.7 0.10 0.10 0.00 0.10 0.10 56.20 25,545   100%
114 1.6 108,040 5.8 0.10 0.10 0.00 0.10 0.10 56.23 25,558   100%
116 1.5 108,221 5.8 0.10 0.10 0.00 0.10 0.10 56.25 25,569   100%
118 1.4 108,386 5.8 0.10 0.10 0.00 0.10 0.10 56.27 25,580   100%
120 1.3 108,537 5.8 0.10 0.10 0.00 0.10 0.10 56.30 25,589   100%
122 1.2 108,675 5.8 0.10 0.10 0.00 0.10 0.10 56.31 25,598   100%
124 1.1 108,801 5.8 0.10 0.10 0.00 0.10 0.10 56.33 25,605   100%
126 1.0 108,916 5.8 0.10 0.10 0.00 0.10 0.10 56.35 25,613   100%
128 0.9 109,021 5.8 0.10 0.10 0.00 0.10 0.10 56.36 25,619   100%
130 0.8 109,117 5.8 0.10 0.10 0.00 0.10 0.10 56.38 25,625   100%
132 0.8 109,204 5.8 0.10 0.10 0.00 0.10 0.10 56.39 25,631   100%
134 0.7 109,283 5.8 0.10 0.10 0.00 0.10 0.10 56.40 25,635   100%
136 0.6 109,354 5.8 0.10 0.10 0.00 0.10 0.10 56.41 25,640   100%
138 0.6 109,419 5.8 0.10 0.10 0.00 0.10 0.10 56.42 25,644   100%
140 0.5 109,478 5.8 0.10 0.10 0.00 0.10 0.10 56.42 25,648   100%
142 0.5 109,531 5.8 0.10 0.10 0.00 0.10 0.10 56.43 25,651   100%
144 0.5 109,579 5.8 0.10 0.10 0.00 0.10 0.10 56.44 25,654   100%
146 0.4 109,622 5.8 0.10 0.10 0.00 0.10 0.10 56.44 25,657   100%
148 0.4 109,661 5.8 0.10 0.10 0.00 0.10 0.10 56.45 25,659   100%
150 0.4 109,695 5.8 0.10 0.10 0.00 0.10 0.10 56.45 25,661   100%
152 0.3 109,726 5.8 0.10 0.10 0.00 0.10 0.10 56.46 25,663   100%
154 0.3 109,754 5.8 0.10 0.10 0.00 0.10 0.10 56.46 25,665   100%
156 0.3 109,778 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,666   100%
158 0.3 109,799 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,668   100%
160 0.2 109,818 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,669   100%
162 0.2 109,834 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,670   100%
164 0.2 109,848 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671   100%
166 0.2 109,859 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671   100%
168 0.2 109,869 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672   100%
170 0.2 109,877 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672   100%
172 0.1 109,884 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
174 0.1 109,889 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
176 0.1 109,892 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
178 0.1 109,895 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
180 0.1 109,896 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,674   100%
182 0.1 109,896 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,674   100%
184 0.1 109,895 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,674   100%
186 0.1 109,893 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
188 0.1 109,890 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
190 0.1 109,887 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
192 0.1 109,883 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673   100%
194 0.1 109,878 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672   100%
196 0.1 109,872 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672   100%
198 0.0 109,866 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672   100%
200 0.0 109,860 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671   100%
202 0.0 109,853 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671   100%
204 0.0 109,845 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,670   100%
206 0.0 109,838 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,670   100%
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Sediment Basin #3 Phase 1 Hydrograph
10-Yr Storm

OUTFLOW
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Qp = 42.46 cfs Sediment Basin # 3 Brickhaven
Tp = 31.26 minutes Phase 2
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 1 Ks = 9,983

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 2.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 5.9 (ft) elevation 195.90 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 6.2 (ft) elevation 196.20 100% Minimum Settling Efficiency

Total Height of Dam = 7 (ft) elevation 197.00 5.8 ft Maximum Stage 195.83 msl elevation

Length of Emergency Spillway = 10 (ft) 0.1 cfs Peak outflow

Diameter of Riser = 54 (in) 0.1 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 190.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACIT

Y [cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 0.4 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 1.7 51 0.0 0.00 0.00 0.00 0.00 0.00 7.38 3,356       N/A
6 3.7 254 0.1 0.00 0.00 0.00 0.00 0.00 11.29 5,133       N/A
8 6.5 704 0.1 0.00 0.00 0.00 0.00 0.00 14.79 6,723       N/A

10 9.8 1,484 0.2 0.00 0.00 0.00 0.00 0.00 18.03 8,194       N/A
12 13.7 2,665 0.4 0.10 0.10 0.00 0.10 0.10 21.06 9,572       100%
14 17.8 4,292 0.5 0.10 0.10 0.00 0.10 0.10 23.90 10,862     100%
16 22.0 6,411 0.7 0.10 0.10 0.00 0.10 0.10 26.58 12,082     100%
18 26.2 9,041 0.9 0.10 0.10 0.00 0.10 0.10 29.12 13,235     100%
20 30.3 12,178 1.2 0.10 0.10 0.00 0.10 0.10 31.51 14,323     100%
22 33.9 15,796 1.4 0.10 0.10 0.00 0.10 0.10 33.76 15,347     100%
24 37.1 19,853 1.7 0.10 0.10 0.00 0.10 0.10 35.87 16,306     100%
26 39.6 24,287 1.9 0.10 0.10 0.00 0.10 0.10 37.84 17,202     100%
28 41.3 29,022 2.2 0.10 0.10 0.00 0.10 0.10 39.67 18,034     100%
30 42.3 33,969 2.5 0.10 0.10 0.00 0.10 0.10 41.37 18,803     100%
32 42.4 39,032 2.7 0.10 0.10 0.00 0.10 0.10 42.92 19,509     100%
34 41.7 44,108 3.0 0.10 0.10 0.00 0.10 0.10 44.33 20,152     100%
36 40.1 49,095 3.2 0.10 0.10 0.00 0.10 0.10 45.61 20,733     100%
38 37.8 53,894 3.5 0.10 0.10 0.00 0.10 0.10 46.75 21,252     100%
40 34.9 58,414 3.7 0.10 0.10 0.00 0.10 0.10 47.76 21,711     100%
42 32.1 62,592 3.9 0.10 0.10 0.00 0.10 0.10 48.65 22,112     100%
44 29.6 66,435 4.0 0.10 0.10 0.00 0.10 0.10 49.42 22,465     100%
46 27.2 69,971 4.2 0.10 0.10 0.00 0.10 0.10 50.11 22,776     100%
48 25.0 73,223 4.3 0.10 0.10 0.00 0.10 0.10 50.71 23,052     100%
50 23.0 76,215 4.5 0.10 0.10 0.00 0.10 0.10 51.26 23,298     100%
52 21.2 78,968 4.6 0.10 0.10 0.00 0.10 0.10 51.74 23,519     100%
54 19.5 81,499 4.7 0.10 0.10 0.00 0.10 0.10 52.18 23,716     100%
56 18.0 83,828 4.8 0.10 0.10 0.00 0.10 0.10 52.57 23,894     100%
58 16.5 85,969 4.9 0.10 0.10 0.00 0.10 0.10 52.92 24,055     100%
60 15.2 87,939 4.9 0.10 0.10 0.00 0.10 0.10 53.24 24,200     100%
62 14.0 89,751 5.0 0.10 0.10 0.00 0.10 0.10 53.53 24,331     100%
64 12.9 91,417 5.1 0.10 0.10 0.00 0.10 0.10 53.79 24,450     100%
66 11.8 92,949 5.2 0.10 0.10 0.00 0.10 0.10 54.03 24,558     100%
68 10.9 94,357 5.2 0.10 0.10 0.00 0.10 0.10 54.24 24,656     100%
70 10.0 95,653 5.3 0.10 0.10 0.00 0.10 0.10 54.44 24,745     100%
72 9.2 96,844 5.3 0.10 0.10 0.00 0.10 0.10 54.62 24,827     100%
74 8.5 97,939 5.4 0.10 0.10 0.00 0.10 0.10 54.78 24,901     100%
76 7.8 98,945 5.4 0.10 0.10 0.00 0.10 0.10 54.93 24,969     100%
78 7.2 99,871 5.4 0.10 0.10 0.00 0.10 0.10 55.07 25,030     100%
80 6.6 100,721 5.5 0.10 0.10 0.00 0.10 0.10 55.19 25,087     100%
82 6.1 101,503 5.5 0.10 0.10 0.00 0.10 0.10 55.30 25,138     100%
84 5.6 102,221 5.5 0.10 0.10 0.00 0.10 0.10 55.41 25,185     100%
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86 5.2 102,881 5.6 0.10 0.10 0.00 0.10 0.10 55.50 25,228     100%
88 4.7 103,487 5.6 0.10 0.10 0.00 0.10 0.10 55.59 25,268     100%
90 4.4 104,044 5.6 0.10 0.10 0.00 0.10 0.10 55.67 25,304     100%
92 4.0 104,556 5.6 0.10 0.10 0.00 0.10 0.10 55.74 25,337     100%
94 3.7 105,025 5.6 0.10 0.10 0.00 0.10 0.10 55.81 25,367     100%
96 3.4 105,456 5.7 0.10 0.10 0.00 0.10 0.10 55.87 25,394     100%
98 3.1 105,852 5.7 0.10 0.10 0.00 0.10 0.10 55.92 25,420     100%

100 2.9 106,215 5.7 0.10 0.10 0.00 0.10 0.10 55.97 25,443     100%
102 2.7 106,549 5.7 0.10 0.10 0.00 0.10 0.10 56.02 25,464     100%
104 2.4 106,854 5.7 0.10 0.10 0.00 0.10 0.10 56.06 25,483     100%
106 2.2 107,135 5.7 0.10 0.10 0.00 0.10 0.10 56.10 25,501     100%
108 2.1 107,392 5.7 0.10 0.10 0.00 0.10 0.10 56.14 25,517     100%
110 1.9 107,627 5.7 0.10 0.10 0.00 0.10 0.10 56.17 25,532     100%
112 1.7 107,843 5.7 0.10 0.10 0.00 0.10 0.10 56.20 25,545     100%
114 1.6 108,040 5.8 0.10 0.10 0.00 0.10 0.10 56.23 25,558     100%
116 1.5 108,221 5.8 0.10 0.10 0.00 0.10 0.10 56.25 25,569     100%
118 1.4 108,386 5.8 0.10 0.10 0.00 0.10 0.10 56.27 25,580     100%
120 1.3 108,537 5.8 0.10 0.10 0.00 0.10 0.10 56.30 25,589     100%
122 1.2 108,675 5.8 0.10 0.10 0.00 0.10 0.10 56.31 25,598     100%
124 1.1 108,801 5.8 0.10 0.10 0.00 0.10 0.10 56.33 25,605     100%
126 1.0 108,916 5.8 0.10 0.10 0.00 0.10 0.10 56.35 25,613     100%
128 0.9 109,021 5.8 0.10 0.10 0.00 0.10 0.10 56.36 25,619     100%
130 0.8 109,117 5.8 0.10 0.10 0.00 0.10 0.10 56.38 25,625     100%
132 0.8 109,204 5.8 0.10 0.10 0.00 0.10 0.10 56.39 25,631     100%
134 0.7 109,283 5.8 0.10 0.10 0.00 0.10 0.10 56.40 25,635     100%
136 0.6 109,354 5.8 0.10 0.10 0.00 0.10 0.10 56.41 25,640     100%
138 0.6 109,419 5.8 0.10 0.10 0.00 0.10 0.10 56.42 25,644     100%
140 0.5 109,478 5.8 0.10 0.10 0.00 0.10 0.10 56.42 25,648     100%
142 0.5 109,531 5.8 0.10 0.10 0.00 0.10 0.10 56.43 25,651     100%
144 0.5 109,579 5.8 0.10 0.10 0.00 0.10 0.10 56.44 25,654     100%
146 0.4 109,622 5.8 0.10 0.10 0.00 0.10 0.10 56.44 25,657     100%
148 0.4 109,661 5.8 0.10 0.10 0.00 0.10 0.10 56.45 25,659     100%
150 0.4 109,695 5.8 0.10 0.10 0.00 0.10 0.10 56.45 25,661     100%
152 0.3 109,726 5.8 0.10 0.10 0.00 0.10 0.10 56.46 25,663     100%
154 0.3 109,754 5.8 0.10 0.10 0.00 0.10 0.10 56.46 25,665     100%
156 0.3 109,778 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,666     100%
158 0.3 109,799 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,668     100%
160 0.2 109,818 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,669     100%
162 0.2 109,834 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,670     100%
164 0.2 109,848 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671     100%
166 0.2 109,859 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671     100%
168 0.2 109,869 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672     100%
170 0.2 109,877 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672     100%
172 0.1 109,884 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
174 0.1 109,889 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
176 0.1 109,892 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
178 0.1 109,895 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
180 0.1 109,896 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,674     100%
182 0.1 109,896 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,674     100%
184 0.1 109,895 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,674     100%
186 0.1 109,893 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
188 0.1 109,890 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
190 0.1 109,887 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
192 0.1 109,883 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,673     100%
194 0.1 109,878 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672     100%
196 0.1 109,872 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672     100%
198 0.0 109,866 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,672     100%
200 0.0 109,860 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671     100%
202 0.0 109,853 5.8 0.10 0.10 0.00 0.10 0.10 56.48 25,671     100%
204 0.0 109,845 5.8 0.10 0.10 0.00 0.10 0.10 56.47 25,670     100%
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Qp = 51.95 cfs Sediment Basin # 3 Brickhaven
Tp = 31.63 minutes Phase 2
dT = Max of 2 minutes 25  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 1 Ks = 9,983

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 2.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 5.9 (ft) elevation 195.90 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 6.2 (ft) elevation 196.20 98% Minimum Settling Efficiency

Total Height of Dam = 7.0 (ft) elevation 197.00 6.2 ft Maximum Stage 196.2 msl elevation

Length of Emergency Spillway = 10 (ft) 8.2 cfs Peak outflow

Diameter of Riser = 54 (in) 8.2 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 190.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFL
OW [cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
2 0.5 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
4 2.0 61 0.0 0.00 0.00 0.00 0.00 0.00 7.74 3,519      N/A
6 4.5 304 0.1 0.00 0.00 0.00 0.00 0.00 11.84 5,382      N/A
8 7.8 841 0.2 0.00 0.00 0.00 0.00 0.00 15.51 7,050      N/A

10 11.8 1,775 0.3 0.00 0.00 0.00 0.00 0.00 18.91 8,593      N/A
12 16.4 3,190 0.4 0.10 0.10 0.00 0.10 0.10 22.09 10,040     100%
14 21.3 5,142 0.6 0.10 0.10 0.00 0.10 0.10 25.07 11,395     100%
16 26.5 7,688 0.8 0.10 0.10 0.00 0.10 0.10 27.89 12,678     100%
18 31.6 10,850 1.1 0.10 0.10 0.00 0.10 0.10 30.56 13,891     100%
20 36.5 14,626 1.3 0.10 0.10 0.00 0.10 0.10 33.08 15,036     100%
22 40.9 18,989 1.6 0.10 0.10 0.00 0.10 0.10 35.45 16,115     100%
24 44.8 23,890 1.9 0.10 0.10 0.00 0.10 0.10 37.68 17,127     100%
26 48.0 29,259 2.2 0.10 0.10 0.00 0.10 0.10 39.76 18,073     100%
28 50.3 35,006 2.5 0.10 0.10 0.00 0.10 0.10 41.70 18,954     100%
30 51.6 41,027 2.8 0.10 0.10 0.00 0.10 0.10 43.49 19,769     100%
32 51.9 47,208 3.1 0.10 0.10 0.00 0.10 0.10 45.14 20,518     100%
34 51.2 53,428 3.4 0.10 0.10 0.00 0.10 0.10 46.65 21,203     100%
36 49.5 59,563 3.7 0.10 0.10 0.00 0.10 0.10 48.01 21,823     100%
38 46.9 65,496 4.0 0.10 0.10 0.00 0.10 0.10 49.24 22,380     100%
40 43.6 71,114 4.2 0.10 0.10 0.00 0.10 0.10 50.32 22,874     100%
42 40.1 76,329 4.5 0.10 0.10 0.00 0.10 0.10 51.28 23,307     100%
44 37.0 81,131 4.7 0.10 0.10 0.00 0.10 0.10 52.11 23,688     100%
46 34.0 85,553 4.8 0.10 0.10 0.00 0.10 0.10 52.85 24,024     100%
48 31.4 89,625 5.0 0.10 0.10 0.00 0.10 0.10 53.51 24,322     100%
50 28.9 93,375 5.2 0.10 0.10 0.00 0.10 0.10 54.09 24,588     100%
52 26.6 96,828 5.3 0.10 0.10 0.00 0.10 0.10 54.62 24,826     100%
54 24.5 100,008 5.4 0.10 0.10 0.00 0.10 0.10 55.09 25,039     100%
56 22.6 102,935 5.6 0.10 0.10 0.00 0.10 0.10 55.51 25,232     100%
58 20.8 105,631 5.7 0.10 0.10 0.00 0.10 0.10 55.89 25,405     100%
60 19.1 108,113 5.8 0.10 0.10 0.00 0.10 0.10 56.24 25,562     100%
62 17.6 110,398 5.8 0.10 0.10 0.00 0.10 0.10 56.55 25,705     100%
64 16.2 112,502 5.9 0.10 0.31 0.00 71.50 0.31 56.83 25,834     100%
66 15.0 114,414 6.0 0.10 1.60 0.00 72.09 1.60 57.09 25,949     100%
68 13.8 116,017 6.1 0.10 3.16 0.00 72.59 3.16 57.30 26,045     100%
70 12.7 117,291 6.1 0.10 4.64 0.00 72.97 4.64 57.47 26,121     99%
72 11.7 118,257 6.1 0.10 5.88 0.00 73.26 5.88 57.59 26,178     99%
74 10.8 118,955 6.2 0.10 6.83 0.00 73.47 6.83 57.68 26,219     99%
76 9.9 119,427 6.2 0.10 7.51 0.00 73.62 7.51 57.74 26,246     98%
78 9.1 119,716 6.2 0.10 7.93 0.01 73.70 7.93 57.78 26,263     98%
80 8.4 119,861 6.2 0.10 8.14 0.03 73.74 8.17 57.80 26,272     98%
82 7.8 119,890 6.2 0.10 8.18 0.03 73.75 8.22 57.80 26,273     98%
84 7.1 119,834 6.2 0.10 8.10 0.02 73.74 8.12 57.79 26,270     98%
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86 6.6 119,716 6.2 0.10 7.93 0.01 73.70 7.93 57.78 26,263     98%
88 6.1 119,553 6.2 0.10 7.69 0.00 73.65 7.69 57.76 26,254     98%
90 5.6 119,357 6.2 0.10 7.41 0.00 73.59 7.41 57.73 26,242     98%
92 5.1 119,138 6.2 0.10 7.09 0.00 73.53 7.09 57.70 26,229     99%
94 4.7 118,904 6.2 0.10 6.76 0.00 73.46 6.76 57.67 26,216     99%
96 4.4 118,660 6.2 0.10 6.43 0.00 73.39 6.43 57.64 26,202     99%
98 4.0 118,412 6.2 0.10 6.09 0.00 73.31 6.09 57.61 26,187     99%

100 3.7 118,164 6.1 0.10 5.76 0.00 73.24 5.76 57.58 26,172     99%
102 3.4 117,917 6.1 0.10 5.43 0.00 73.16 5.43 57.55 26,158     99%
104 3.1 117,674 6.1 0.10 5.12 0.00 73.09 5.12 57.52 26,144     99%
106 2.9 117,436 6.1 0.10 4.82 0.00 73.02 4.82 57.48 26,130     99%
108 2.7 117,204 6.1 0.10 4.53 0.00 72.95 4.53 57.45 26,116     99%
110 2.5 116,979 6.1 0.10 4.26 0.00 72.88 4.26 57.43 26,103     99%
112 2.3 116,762 6.1 0.10 4.01 0.00 72.81 4.01 57.40 26,090     99%
114 2.1 116,553 6.1 0.10 3.76 0.00 72.75 3.76 57.37 26,077     100%
116 1.9 116,351 6.1 0.10 3.53 0.00 72.69 3.53 57.34 26,065     100%
118 1.8 116,157 6.1 0.10 3.32 0.00 72.63 3.32 57.32 26,054     100%
120 1.6 115,971 6.1 0.10 3.11 0.00 72.57 3.11 57.29 26,043     100%
122 1.5 115,792 6.1 0.10 2.92 0.00 72.52 2.92 57.27 26,032     100%
124 1.4 115,621 6.0 0.10 2.74 0.00 72.46 2.74 57.25 26,022     100%
126 1.3 115,457 6.0 0.10 2.58 0.00 72.41 2.58 57.23 26,012     100%
128 1.2 115,300 6.0 0.10 2.42 0.00 72.37 2.42 57.21 26,003     100%
130 1.1 115,150 6.0 0.10 2.27 0.00 72.32 2.27 57.19 25,994     100%
132 1.0 115,007 6.0 0.10 2.14 0.00 72.28 2.14 57.17 25,985     100%
134 0.9 114,870 6.0 0.10 2.01 0.00 72.23 2.01 57.15 25,977     100%
136 0.8 114,739 6.0 0.10 1.89 0.00 72.19 1.89 57.13 25,969     100%
138 0.8 114,613 6.0 0.10 1.77 0.00 72.15 1.77 57.12 25,961     100%
140 0.7 114,493 6.0 0.10 1.67 0.00 72.12 1.67 57.10 25,954     100%
142 0.7 114,379 6.0 0.10 1.57 0.00 72.08 1.57 57.08 25,947     100%
144 0.6 114,269 6.0 0.10 1.48 0.00 72.05 1.48 57.07 25,941     100%
146 0.6 114,165 6.0 0.10 1.39 0.00 72.02 1.39 57.06 25,934     100%
148 0.5 114,065 6.0 0.10 1.31 0.00 71.98 1.31 57.04 25,928     100%
150 0.5 113,969 6.0 0.10 1.24 0.00 71.96 1.24 57.03 25,923     100%
152 0.4 113,878 6.0 0.10 1.17 0.00 71.93 1.17 57.02 25,917     100%
154 0.4 113,790 6.0 0.10 1.10 0.00 71.90 1.10 57.01 25,912     100%
156 0.4 113,706 6.0 0.10 1.04 0.00 71.87 1.04 56.99 25,907     100%
158 0.3 113,626 6.0 0.10 0.98 0.00 71.85 0.98 56.98 25,902     100%
160 0.3 113,550 6.0 0.10 0.92 0.00 71.83 0.92 56.97 25,897     100%
162 0.3 113,477 6.0 0.10 0.87 0.00 71.80 0.87 56.96 25,893     100%
164 0.3 113,407 6.0 0.10 0.83 0.00 71.78 0.83 56.96 25,889     100%
166 0.2 113,340 6.0 0.10 0.78 0.00 71.76 0.78 56.95 25,885     100%
168 0.2 113,275 6.0 0.10 0.74 0.00 71.74 0.74 56.94 25,881     100%
170 0.2 113,214 6.0 0.10 0.70 0.00 71.72 0.70 56.93 25,877     100%
172 0.2 113,155 6.0 0.10 0.66 0.00 71.70 0.66 56.92 25,873     100%
174 0.2 113,098 6.0 0.10 0.63 0.00 71.69 0.63 56.91 25,870     100%
176 0.2 113,044 5.9 0.10 0.60 0.00 71.67 0.60 56.91 25,867     100%
178 0.1 112,992 5.9 0.10 0.57 0.00 71.65 0.57 56.90 25,864     100%
180 0.1 112,942 5.9 0.10 0.54 0.00 71.64 0.54 56.89 25,860     100%
182 0.1 112,894 5.9 0.10 0.51 0.00 71.62 0.51 56.89 25,858     100%
184 0.1 112,849 5.9 0.10 0.48 0.00 71.61 0.48 56.88 25,855     100%
186 0.1 112,805 5.9 0.10 0.46 0.00 71.59 0.46 56.87 25,852     100%
188 0.1 112,762 5.9 0.10 0.44 0.00 71.58 0.44 56.87 25,850     100%
190 0.1 112,722 5.9 0.10 0.42 0.00 71.57 0.42 56.86 25,847     100%
192 0.1 112,682 5.9 0.10 0.40 0.00 71.56 0.40 56.86 25,845     100%
194 0.1 112,645 5.9 0.10 0.38 0.00 71.54 0.38 56.85 25,842     100%
196 0.1 112,609 5.9 0.10 0.36 0.00 71.53 0.36 56.85 25,840     100%
198 0.1 112,574 5.9 0.10 0.34 0.00 71.52 0.34 56.84 25,838     100%
200 0.1 112,541 5.9 0.10 0.33 0.00 71.51 0.33 56.84 25,836     100%
202 0.1 112,508 5.9 0.10 0.31 0.00 71.50 0.31 56.83 25,834     100%
204 0.1 112,477 5.9 0.10 0.30 0.00 71.49 0.30 56.83 25,832     100%
206 0.0 112,447 5.9 0.10 0.29 0.00 71.48 0.29 56.83 25,830     100%
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Qp = 67.2 cfs Sediment Basin # 3 Brickhaven
Tp = 32.1 minutes Phase 2
dT = Max of 2 minutes 100  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 1 Ks = 9,983

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 2.9 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 5.9 (ft) elevation 195.90 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 6.2 (ft) elevation 196.20 88% Minimum Settling Efficiency

Total Height of Dam = 7.0 (ft) elevation 197.00 6.5 ft Maximum Stage 196.5 msl elevation

Length of Emergency Spillway = 10 (ft) 27.8 cfs Peak outflow

Diameter of Riser = 54 (in) 22.6 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 190.0 5.3 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 0.6 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 2.5 77 0.0 0.00 0.00 0.00 0.00 0.00 8.22 3,737        N/A
6 5.6 381 0.1 0.00 0.00 0.00 0.00 0.00 12.57 5,715        N/A
8 9.8 1,056 0.2 0.00 0.00 0.00 0.00 0.00 16.47 7,488        N/A

10 14.8 2,228 0.3 0.10 0.10 0.00 0.10 0.10 20.08 9,128        100%
12 20.6 3,995 0.5 0.10 0.10 0.00 0.10 0.10 23.45 10,657       100%
14 26.9 6,455 0.7 0.10 0.10 0.00 0.10 0.10 26.63 12,104       100%
16 33.4 9,667 1.0 0.10 0.10 0.00 0.10 0.10 29.64 13,472       100%
18 39.9 13,663 1.3 0.10 0.10 0.00 0.10 0.10 32.49 14,767       100%
20 46.2 18,442 1.6 0.10 0.10 0.00 0.10 0.10 35.18 15,990       100%
22 52.0 23,977 1.9 0.10 0.10 0.00 0.10 0.10 37.72 17,143       100%
24 57.2 30,210 2.3 0.10 0.10 0.00 0.10 0.10 40.10 18,227       100%
26 61.4 37,056 2.6 0.10 0.10 0.00 0.10 0.10 42.33 19,242       100%
28 64.5 44,407 3.0 0.10 0.10 0.00 0.10 0.10 44.41 20,188       100%
30 66.5 52,137 3.4 0.10 0.10 0.00 0.10 0.10 46.35 21,066       100%
32 67.2 60,104 3.7 0.10 0.10 0.00 0.10 0.10 48.13 21,876       100%
34 66.7 68,157 4.1 0.10 0.10 0.00 0.10 0.10 49.76 22,618       100%
36 64.8 76,144 4.4 0.10 0.10 0.00 0.10 0.10 51.24 23,293       100%
38 61.8 83,913 4.8 0.10 0.10 0.00 0.10 0.10 52.58 23,901       100%
40 57.7 91,320 5.1 0.10 0.10 0.00 0.10 0.10 53.77 24,443       100%
42 53.3 98,237 5.4 0.10 0.10 0.00 0.10 0.10 54.83 24,921       100%
44 49.2 104,624 5.6 0.10 0.10 0.00 0.10 0.10 55.75 25,341       100%
46 45.4 110,513 5.8 0.10 0.10 0.00 0.10 0.10 56.57 25,712       100%
48 41.8 115,944 6.1 0.10 3.08 0.00 72.56 3.08 57.29 26,041       100%
50 38.6 120,593 6.2 0.10 9.25 0.22 73.96 9.47 57.89 26,314       98%
52 35.6 124,087 6.4 0.10 15.12 2.10 74.99 17.22 58.33 26,514       94%
54 32.8 126,290 6.5 0.10 19.27 3.81 75.62 23.08 58.60 26,638       91%
56 30.3 127,459 6.5 0.10 21.59 4.84 75.96 26.43 58.75 26,703       89%
58 27.9 127,918 6.5 0.10 22.53 5.27 76.09 27.80 58.80 26,729       88%
60 25.7 127,932 6.5 0.10 22.56 5.28 76.09 27.84 58.81 26,730       88%
62 23.7 127,680 6.5 0.10 22.04 5.05 76.02 27.09 58.77 26,716       89%
64 21.9 127,278 6.5 0.10 21.23 4.68 75.91 25.91 58.73 26,693       89%
66 20.2 126,797 6.5 0.10 20.27 4.25 75.77 24.51 58.67 26,667       90%
68 18.6 126,278 6.5 0.10 19.25 3.80 75.62 23.05 58.60 26,638       91%
70 17.2 125,748 6.4 0.10 18.22 3.36 75.47 21.58 58.54 26,608       92%
72 15.8 125,220 6.4 0.10 17.21 2.94 75.32 20.15 58.47 26,578       92%
74 14.6 124,702 6.4 0.10 16.25 2.54 75.17 18.79 58.41 26,549       93%
76 13.5 124,200 6.4 0.10 15.33 2.18 75.02 17.51 58.35 26,521       94%
78 12.4 123,717 6.4 0.10 14.46 1.84 74.88 16.30 58.28 26,493       94%
80 11.5 123,252 6.3 0.10 13.64 1.54 74.74 15.18 58.23 26,467       95%
82 10.6 122,806 6.3 0.10 12.86 1.27 74.61 14.13 58.17 26,441       96%
84 9.7 122,378 6.3 0.10 12.13 1.02 74.49 13.16 58.12 26,417       96%

SB 03.xlsx SB 100-yr HG (P2)



Computed By:  PAW  Date:  12/31/14

Checked By:  EAW      Date:  1/2/15

Sheet: __2___of _2___

86 9.0 121,969 6.3 0.10 11.45 0.81 74.37 12.26 58.07 26,393       96%
88 8.3 121,577 6.3 0.10 10.81 0.61 74.25 11.42 58.02 26,371       97%
90 7.6 121,201 6.3 0.10 10.20 0.45 74.14 10.65 57.97 26,349       97%
92 7.1 120,841 6.2 0.10 9.63 0.30 74.04 9.94 57.92 26,328       97%
94 6.5 120,494 6.2 0.10 9.10 0.19 73.93 9.28 57.88 26,308       98%
96 6.0 120,161 6.2 0.10 8.59 0.09 73.83 8.68 57.84 26,289       98%
98 5.5 119,839 6.2 0.10 8.11 0.02 73.74 8.13 57.79 26,270       98%

100 5.1 119,527 6.2 0.10 7.65 0.00 73.64 7.65 57.75 26,252       98%
102 4.7 119,221 6.2 0.10 7.21 0.00 73.55 7.21 57.72 26,234       99%
104 4.3 118,921 6.2 0.10 6.79 0.00 73.46 6.79 57.68 26,217       99%
106 4.0 118,627 6.2 0.10 6.38 0.00 73.38 6.38 57.64 26,200       99%
108 3.7 118,342 6.2 0.10 5.99 0.00 73.29 5.99 57.60 26,183       99%
110 3.4 118,065 6.1 0.10 5.63 0.00 73.21 5.63 57.57 26,167       99%
112 3.1 117,799 6.1 0.10 5.28 0.00 73.13 5.28 57.53 26,151       99%
114 2.9 117,542 6.1 0.10 4.95 0.00 73.05 4.95 57.50 26,136       99%
116 2.7 117,295 6.1 0.10 4.65 0.00 72.97 4.65 57.47 26,121       99%
118 2.5 117,058 6.1 0.10 4.36 0.00 72.90 4.36 57.44 26,107       99%
120 2.3 116,830 6.1 0.10 4.09 0.00 72.83 4.09 57.41 26,094       99%
122 2.1 116,613 6.1 0.10 3.83 0.00 72.77 3.83 57.38 26,081       100%
124 1.9 116,404 6.1 0.10 3.59 0.00 72.70 3.59 57.35 26,068       100%
126 1.8 116,205 6.1 0.10 3.37 0.00 72.64 3.37 57.32 26,057       100%
128 1.6 116,015 6.1 0.10 3.16 0.00 72.58 3.16 57.30 26,045       100%
130 1.5 115,832 6.1 0.10 2.97 0.00 72.53 2.97 57.28 26,034       100%
132 1.4 115,658 6.0 0.10 2.78 0.00 72.48 2.78 57.25 26,024       100%
134 1.3 115,492 6.0 0.10 2.61 0.00 72.42 2.61 57.23 26,014       100%
136 1.2 115,333 6.0 0.10 2.45 0.00 72.38 2.45 57.21 26,005       100%
138 1.1 115,182 6.0 0.10 2.30 0.00 72.33 2.30 57.19 25,996       100%
140 1.0 115,037 6.0 0.10 2.16 0.00 72.28 2.16 57.17 25,987       100%
142 0.9 114,898 6.0 0.10 2.03 0.00 72.24 2.03 57.15 25,979       100%
144 0.9 114,766 6.0 0.10 1.91 0.00 72.20 1.91 57.14 25,971       100%
146 0.8 114,640 6.0 0.10 1.80 0.00 72.16 1.80 57.12 25,963       100%
148 0.7 114,519 6.0 0.10 1.69 0.00 72.13 1.69 57.10 25,956       100%
150 0.7 114,404 6.0 0.10 1.59 0.00 72.09 1.59 57.09 25,949       100%
152 0.6 114,294 6.0 0.10 1.50 0.00 72.06 1.50 57.07 25,942       100%
154 0.6 114,189 6.0 0.10 1.41 0.00 72.02 1.41 57.06 25,936       100%
156 0.5 114,088 6.0 0.10 1.33 0.00 71.99 1.33 57.05 25,930       100%
158 0.5 113,992 6.0 0.10 1.25 0.00 71.96 1.25 57.03 25,924       100%
160 0.5 113,900 6.0 0.10 1.18 0.00 71.93 1.18 57.02 25,918       100%
162 0.4 113,812 6.0 0.10 1.12 0.00 71.91 1.12 57.01 25,913       100%
164 0.4 113,728 6.0 0.10 1.05 0.00 71.88 1.05 57.00 25,908       100%
166 0.4 113,648 6.0 0.10 0.99 0.00 71.86 0.99 56.99 25,903       100%
168 0.3 113,571 6.0 0.10 0.94 0.00 71.83 0.94 56.98 25,899       100%
170 0.3 113,497 6.0 0.10 0.89 0.00 71.81 0.89 56.97 25,894       100%
172 0.3 113,427 6.0 0.10 0.84 0.00 71.79 0.84 56.96 25,890       100%
174 0.3 113,359 6.0 0.10 0.79 0.00 71.77 0.79 56.95 25,886       100%
176 0.2 113,295 6.0 0.10 0.75 0.00 71.75 0.75 56.94 25,882       100%
178 0.2 113,233 6.0 0.10 0.71 0.00 71.73 0.71 56.93 25,878       100%
180 0.2 113,173 6.0 0.10 0.67 0.00 71.71 0.67 56.92 25,875       100%
182 0.2 113,117 6.0 0.10 0.64 0.00 71.69 0.64 56.92 25,871       100%
184 0.2 113,062 5.9 0.10 0.61 0.00 71.67 0.61 56.91 25,868       100%
186 0.2 113,010 5.9 0.10 0.58 0.00 71.66 0.58 56.90 25,865       100%
188 0.1 112,960 5.9 0.10 0.55 0.00 71.64 0.55 56.90 25,862       100%
190 0.1 112,911 5.9 0.10 0.52 0.00 71.63 0.52 56.89 25,859       100%
192 0.1 112,865 5.9 0.10 0.49 0.00 71.61 0.49 56.88 25,856       100%
194 0.1 112,821 5.9 0.10 0.47 0.00 71.60 0.47 56.88 25,853       100%
196 0.1 112,778 5.9 0.10 0.45 0.00 71.59 0.45 56.87 25,851       100%
198 0.1 112,737 5.9 0.10 0.43 0.00 71.57 0.43 56.87 25,848       100%
200 0.1 112,698 5.9 0.10 0.41 0.00 71.56 0.41 56.86 25,846       100%
202 0.1 112,660 5.9 0.10 0.39 0.00 71.55 0.39 56.86 25,843       100%
204 0.1 112,623 5.9 0.10 0.37 0.00 71.54 0.37 56.85 25,841       100%

SB 03.xlsx SB 100-yr HG (P2)
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #4 Sheet:   1 Of:    4

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1 2 2 2

Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 22.6 29.7 29.7 29.7

Disturbed Area (ac) = 22.6 29.7 29.7 29.7
Curve Number CN = 94 94 94 94 Hydrographs

Rainfall Depth P (in) = 5.17 5.17 6.14 7.71 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 134.64 143.97 173.01 219.72 Hydrographs

Design Criteria

Required sediment storage 1,800 cf / acre of drainage
Required sediment storage 53,460 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs) 
Required Surface Area (SF) 62,627 of the 10-yr storm peak flow (based on the largest Phase) 

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

219 0 400 - - -
220 1 56,268 20,471 20,471 758
221 2 59,975 58,112 78,582 2,910
222 3 63,739 61,847 140,430 5,201
223 4 67,559 65,640 206,070 7,632
224 5 71,435 69,488 275,558 10,206
225 6 75,368 73,393 348,950 12,924
226 7 79,357 77,354 426,304 15,789

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 140,430 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 63,739 Required Surface Area Achieved

SB 04.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #4 Sheet:   2 Of:    4

Select Skimmer

A. R. Jarrett Method

D = [Q / (2,310 * (H0.5)]0.5

D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 140,430
Number of Skimmers 2

Days to Drain = 5 assumed
Q (cf/day) = 14,043 0.16 cfs

Selected Skimmer Size (inches) = 4
Head on Skimmer (feet) = 0.333

Diameter of Orifice (inches) = 3.2

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100

S = 0.64 0.64 0.64 0.64
Runoff Depth Q* (inches) = 4.48 4.48 5.44 6.99

Time to Peak Tp (min) = 32.70 40.19 40.61 41.15

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 3 S1 (cf)= 140,430

Z2 (ft) = 5 S2 (cf) = 275,558

b = ln(S2/S1)/ln(Z2/Z1) = 1.3 Ref 2, III-8

KS = S2/Z2
b = 32,949

SB 04.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #4 Sheet:   3 Of:    4

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 5.50

Set Top of Dam at (ft) = 7.00

Emergency Spillway
QE (cfs) = 100-Yr Storm

QE (cfs) = 1.1
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 10

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.10 1.08 0.23 0.10 0.23 1.1 0.1
0.02 0.08 0.86 0.16 0.08 0.16 1.3 0.1

Construct the channel to be : 10 ft, Bottom Width (measured at top of lining)
1.5 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 6
Use Anti-Seep Collar Size (ft)  = 6 x 6

See Hydrograph

SB 04.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #4 Sheet:   4 Of:    4

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 54 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 57.26 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 1.51
Width & Length (ft) = 5.5

Thickness (ft) = 1.3

Anti-Vortex Device:
Diameter of Riser (in) = 54 From Hydrograph

Cylinder Diameter (in) = 78 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 16
Cylinder Height (in) = 25

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 18 6 * Barrel Diameter
QB (cfs) = 124.7 Peak Flow out of the barrel 25-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

124.7 40.83 1.48 37.5 1.13 40.83 3.3

Flow Depth = Tailwater, d (ft) = 1.48 0.5* Barrel Diameter (ft) = 1.50 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

3 9 40 43 1.4 Class 2

Conclusion
The basin can contain the 10-yr storm and pass the 100-yr storm without overtopping the berm.

SB 04.xlsx
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HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   1 Of   2

Diameter of Riser (in) = 54
Circumference of Riser (in) = 169.6

Height of Riser from bottom of barrel (in) = 43 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 2 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.33 0.33
0.39 0.00 0.00 0.00 0.33 0.33
0.44 0.00 0.00 0.00 0.33 0.33
0.49 0.00 0.00 0.00 0.33 0.33
0.54 0.00 0.00 0.00 0.33 0.33
0.59 0.00 0.00 0.00 0.33 0.33
0.64 0.00 0.00 0.00 0.33 0.33
0.69 0.00 0.00 0.00 0.33 0.33
0.74 0.00 0.00 0.00 0.33 0.33
0.79 0.00 0.00 0.00 0.33 0.33
0.84 0.00 0.00 0.00 0.33 0.33
0.89 0.00 0.00 0.00 0.33 0.33
0.94 0.00 0.00 0.00 0.33 0.33
0.99 0.00 0.00 0.00 0.33 0.33
1.04 0.00 0.00 0.00 0.33 0.33
1.09 0.00 0.00 0.00 0.33 0.33
1.14 0.00 0.00 0.00 0.33 0.33
1.19 0.00 0.00 0.00 0.33 0.33
1.24 0.00 0.00 0.00 0.33 0.33
1.29 0.00 0.00 0.00 0.33 0.33
1.34 0.00 0.00 0.00 0.33 0.33
1.39 0.00 0.00 0.00 0.33 0.33
1.44 0.00 0.00 0.00 0.33 0.33
1.49 0.00 0.00 0.00 0.33 0.33
1.54 0.00 0.00 0.00 0.33 0.33
1.59 0.00 0.00 0.00 0.33 0.33

Perforations

SB 04.xlsx Pipe Perf-Skimmer



HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   2 Of   2

1.64 0.00 0.00 0.00 0.33 0.33
1.69 0.00 0.00 0.00 0.33 0.33
1.74 0.00 0.00 0.00 0.33 0.33
1.79 0.00 0.00 0.00 0.33 0.33
1.84 0.00 0.00 0.00 0.33 0.33
1.89 0.00 0.00 0.00 0.33 0.33
1.94 0.00 0.00 0.00 0.33 0.33
1.99 0.00 0.00 0.00 0.33 0.33
2.04 0.00 0.00 0.00 0.33 0.33
2.09 0.00 0.00 0.00 0.33 0.33
2.14 0.00 0.00 0.00 0.33 0.33
2.19 0.00 0.00 0.00 0.33 0.33
2.24 0.00 0.00 0.00 0.33 0.33
2.29 0.00 0.00 0.00 0.33 0.33
2.34 0.00 0.00 0.00 0.33 0.33
2.39 0.00 0.00 0.00 0.33 0.33
2.44 0.00 0.00 0.00 0.33 0.33
2.49 0.00 0.00 0.00 0.33 0.33
2.54 0.00 0.00 0.00 0.33 0.33
2.59 0.00 0.00 0.00 0.33 0.33
2.64 0.00 0.00 0.00 0.33 0.33
2.69 0.00 0.00 0.00 0.33 0.33
2.74 0.00 0.00 0.00 0.33 0.33
2.79 0.00 0.00 0.00 0.33 0.33
2.84 0.00 0.00 0.00 0.33 0.33
2.89 0.00 0.00 0.00 0.33 0.33
2.94 0.00 0.00 0.00 0.33 0.33
2.99 0.00 0.00 0.00 0.33 0.33
3.04 0.00 0.00 0.00 0.33 0.33
3.09 0.00 0.00 0.00 0.33 0.33
3.14 0.00 0.00 0.00 0.33 0.33
3.19 0.00 0.00 0.00 0.33 0.33
3.24 0.00 0.00 0.00 0.33 0.33
3.29 0.00 0.00 0.00 0.33 0.33
3.34 0.00 0.00 0.00 0.33 0.33
3.39 0.00 0.00 0.00 0.33 0.33
3.44 0.00 0.00 0.00 0.33 0.33
3.49 0.00 0.00 0.00 0.33 0.33
3.54 0.00 0.00 0.00 0.33 0.33
3.59 0.00 0.00 0.00 0.33 0.33
3.64 0.00 0.00 0.00 0.33 0.33
3.69 0.00 0.00 0.00 0.33 0.33
3.74 0.00 0.00 0.00 0.33 0.33
3.79 0.00 0.00 0.00 0.33 0.33
3.84 0.00 0.00 0.00 0.33 0.33
3.89 0.00 0.00 0.00 0.33 0.33
3.94 0.00 0.00 0.00 0.33 0.33
3.99 0.00 0.00 0.00 0.33 0.33

SB 04.xlsx Pipe Perf-Skimmer



Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: _1___of ___2___

Qp = 134.64 cfs Sediment Basin # 4 Brickhaven
Tp = 32.70 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 32,949

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 0.6 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 3.6 (ft) elevation 222.60 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 5.5 (ft) elevation 224.50 90% Minimum Settling Efficiency

Total Height of Dam = 7.0 (ft) elevation 226.00 4.4 ft Maximum Stage 223.38 msl elevation

Length of Emergency Spillway = 10 (ft) 65.0 cfs Peak outflow

Diameter of Riser = 54 (in) 65.0 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 219.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 1.2 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 4.9 149 0.0 0.00 0.00 0.00 0.00 0.00 25.86 11,754   N/A
6 10.9 738 0.1 0.00 0.00 0.00 0.00 0.00 38.12 17,326   N/A
8 18.9 2,043 0.1 0.00 0.00 0.00 0.00 0.00 48.78 22,174   N/A

10 28.8 4,314 0.2 0.00 0.00 0.00 0.00 0.00 58.46 26,573   N/A
12 40.0 7,764 0.3 0.00 0.00 0.00 0.00 0.00 67.40 30,638   N/A
14 52.3 12,564 0.5 0.33 0.33 0.00 0.33 0.65 75.74 34,426   100%
16 65.1 18,756 0.7 0.33 0.33 0.00 0.33 0.65 83.45 37,934   100%
18 77.9 26,485 0.8 0.33 0.33 0.00 0.33 0.65 90.73 41,240   100%
20 90.4 35,761 1.1 0.33 0.33 0.00 0.33 0.65 97.57 44,351   100%
22 102.1 46,537 1.3 0.33 0.33 0.00 0.33 0.65 104.00 47,273   100%
24 112.5 58,710 1.5 0.33 0.33 0.00 0.33 0.65 110.02 50,009   100%
26 121.2 72,128 1.8 0.33 0.33 0.00 0.33 0.65 115.64 52,566   100%
28 127.9 86,590 2.1 0.33 0.33 0.00 0.33 0.65 120.88 54,944   100%
30 132.4 101,859 2.4 0.33 0.33 0.00 0.33 0.65 125.73 57,149   100%
32 134.5 117,668 2.6 0.33 0.33 0.00 0.33 0.65 130.20 59,181   100%
34 134.1 133,729 2.9 0.33 0.33 0.00 0.33 0.65 134.30 61,043   100%
36 131.3 149,744 3.1 0.33 0.33 0.00 0.33 0.65 138.03 62,739   100%
38 126.1 165,420 3.4 0.33 0.33 0.00 0.33 0.65 141.39 64,270   100%
40 118.7 180,474 3.6 0.33 0.55 0.00 49.57 1.09 144.41 65,640   100%
42 110.0 194,593 3.8 0.33 5.85 0.00 52.00 11.71 147.07 66,849   99%
44 101.6 206,391 4.0 0.33 12.87 0.00 53.91 25.73 149.18 67,809   97%
46 93.9 215,498 4.2 0.33 19.36 0.00 55.32 38.72 150.75 68,522   95%
48 86.7 222,113 4.2 0.33 24.57 0.00 56.31 49.13 151.86 69,025   93%
50 80.1 226,619 4.3 0.33 28.32 0.00 56.98 56.64 152.60 69,362   92%
52 73.9 229,429 4.4 0.33 30.74 0.00 57.39 61.48 153.05 69,569   91%
54 68.3 230,923 4.4 0.33 32.05 0.00 57.60 64.10 153.29 69,679   90%
56 63.1 231,425 4.4 0.33 32.50 0.00 57.67 64.99 153.37 69,715   90%
58 58.2 231,193 4.4 0.33 32.29 0.00 57.64 64.58 153.34 69,698   90%
60 53.8 230,433 4.4 0.33 31.62 0.00 57.53 63.24 153.21 69,643   90%
62 49.7 229,299 4.4 0.33 30.63 0.00 57.37 61.25 153.03 69,560   91%
64 45.9 227,910 4.3 0.33 29.42 0.00 57.17 58.85 152.81 69,457   91%
66 42.4 226,354 4.3 0.33 28.09 0.00 56.94 56.19 152.55 69,342   92%
68 39.1 224,697 4.3 0.33 26.70 0.00 56.70 53.40 152.28 69,219   92%
70 36.1 222,986 4.3 0.33 25.28 0.00 56.44 50.56 152.00 69,091   93%
72 33.4 221,256 4.2 0.33 23.87 0.00 56.19 47.74 151.71 68,961   93%
74 30.8 219,534 4.2 0.33 22.49 0.00 55.93 44.98 151.43 68,830   94%
76 28.5 217,836 4.2 0.33 21.16 0.00 55.67 42.31 151.14 68,701   94%
78 26.3 216,175 4.2 0.33 19.88 0.00 55.42 39.75 150.86 68,574   95%
80 24.3 214,561 4.1 0.33 18.65 0.00 55.18 37.31 150.59 68,449   95%
82 22.4 212,999 4.1 0.33 17.50 0.00 54.94 34.99 150.32 68,328   96%
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84 20.7 211,491 4.1 0.33 16.40 0.00 54.70 32.80 150.06 68,211   96%
86 19.1 210,041 4.1 0.33 15.37 0.00 54.48 30.74 149.81 68,097   97%
88 17.7 208,649 4.0 0.33 14.40 0.00 54.26 28.79 149.57 67,988   97%
90 16.3 207,314 4.0 0.33 13.49 0.00 54.05 26.97 149.34 67,882   97%
92 15.1 206,036 4.0 0.33 12.63 0.00 53.85 25.26 149.12 67,780   98%
94 13.9 204,814 4.0 0.33 11.83 0.00 53.66 23.66 148.90 67,683   98%
96 12.9 203,645 4.0 0.33 11.08 0.00 53.47 22.16 148.70 67,589   98%
98 11.9 202,529 4.0 0.33 10.38 0.00 53.29 20.76 148.50 67,499   98%

100 11.0 201,463 3.9 0.33 9.72 0.00 53.12 19.45 148.31 67,413   98%
102 10.1 200,446 3.9 0.33 9.11 0.00 52.96 18.22 148.13 67,330   99%
104 9.4 199,475 3.9 0.33 8.54 0.00 52.80 17.08 147.95 67,251   99%
106 8.6 198,548 3.9 0.33 8.00 0.00 52.65 16.01 147.79 67,175   99%
108 8.0 197,664 3.9 0.33 7.50 0.00 52.50 15.01 147.63 67,103   99%
110 7.4 196,821 3.9 0.33 7.04 0.00 52.36 14.07 147.47 67,033   99%
112 6.8 196,016 3.9 0.33 6.60 0.00 52.23 13.20 147.33 66,967   99%
114 6.3 195,249 3.9 0.33 6.20 0.00 52.10 12.39 147.19 66,903   99%
116 5.8 194,516 3.8 0.33 5.82 0.00 51.98 11.63 147.05 66,842   99%
118 5.4 193,817 3.8 0.33 5.46 0.00 51.87 10.92 146.93 66,784   99%
120 5.0 193,150 3.8 0.33 5.13 0.00 51.76 10.26 146.80 66,728   99%
122 4.6 192,513 3.8 0.33 4.82 0.00 51.65 9.64 146.69 66,675   100%
124 4.2 191,906 3.8 0.33 4.53 0.00 51.55 9.06 146.57 66,624   100%
126 3.9 191,325 3.8 0.33 4.26 0.00 51.45 8.52 146.47 66,575   100%
128 3.6 190,771 3.8 0.33 4.01 0.00 51.36 8.01 146.36 66,528   100%
130 3.3 190,242 3.8 0.33 3.77 0.00 51.27 7.54 146.26 66,484   100%
132 3.1 189,736 3.8 0.33 3.55 0.00 51.18 7.10 146.17 66,441   100%
134 2.8 189,253 3.8 0.33 3.34 0.00 51.10 6.69 146.08 66,400   100%
136 2.6 188,791 3.8 0.33 3.15 0.00 51.02 6.30 145.99 66,361   100%
138 2.4 188,350 3.7 0.33 2.97 0.00 50.94 5.94 145.91 66,323   100%
140 2.2 187,928 3.7 0.33 2.80 0.00 50.87 5.60 145.83 66,287   100%
142 2.1 187,524 3.7 0.33 2.64 0.00 50.80 5.28 145.76 66,252   100%
144 1.9 187,138 3.7 0.33 2.49 0.00 50.74 4.99 145.68 66,219   100%
146 1.8 186,769 3.7 0.33 2.35 0.00 50.67 4.71 145.61 66,188   100%
148 1.6 186,415 3.7 0.33 2.22 0.00 50.61 4.45 145.55 66,157   100%
150 1.5 186,077 3.7 0.33 2.10 0.00 50.55 4.20 145.48 66,128   100%
152 1.4 185,753 3.7 0.33 1.99 0.00 50.50 3.98 145.42 66,100   100%
154 1.3 185,442 3.7 0.33 1.88 0.00 50.44 3.76 145.36 66,074   100%
156 1.2 185,144 3.7 0.33 1.78 0.00 50.39 3.56 145.31 66,048   100%
158 1.1 184,859 3.7 0.33 1.69 0.00 50.34 3.37 145.25 66,023   100%
160 1.0 184,585 3.7 0.33 1.60 0.00 50.29 3.20 145.20 65,999   100%
162 0.9 184,323 3.7 0.33 1.52 0.00 50.25 3.03 145.15 65,977   100%
164 0.9 184,071 3.7 0.33 1.44 0.00 50.21 2.87 145.10 65,955   100%
166 0.8 183,830 3.7 0.33 1.36 0.00 50.16 2.73 145.05 65,934   100%
168 0.7 183,598 3.7 0.33 1.30 0.00 50.12 2.59 145.01 65,914   100%
170 0.7 183,375 3.7 0.33 1.23 0.00 50.08 2.46 144.97 65,894   100%
172 0.6 183,161 3.7 0.33 1.17 0.00 50.05 2.34 144.93 65,876   100%
174 0.6 182,955 3.7 0.33 1.11 0.00 50.01 2.23 144.89 65,858   100%
176 0.5 182,757 3.7 0.33 1.06 0.00 49.98 2.12 144.85 65,841   100%
178 0.5 182,566 3.7 0.33 1.01 0.00 49.94 2.02 144.81 65,824   100%
180 0.5 182,383 3.7 0.33 0.96 0.00 49.91 1.93 144.78 65,808   100%
182 0.4 182,206 3.7 0.33 0.92 0.00 49.88 1.84 144.74 65,792   100%
184 0.4 182,036 3.7 0.33 0.88 0.00 49.85 1.75 144.71 65,778   100%
186 0.4 181,872 3.6 0.33 0.84 0.00 49.82 1.68 144.68 65,763   100%
188 0.3 181,714 3.6 0.33 0.80 0.00 49.79 1.60 144.65 65,749   100%
190 0.3 181,562 3.6 0.33 0.77 0.00 49.77 1.53 144.62 65,736   100%
192 0.3 181,415 3.6 0.33 0.73 0.00 49.74 1.47 144.59 65,723   100%
194 0.3 181,272 3.6 0.33 0.70 0.00 49.71 1.41 144.56 65,711   100%
196 0.2 181,135 3.6 0.33 0.67 0.00 49.69 1.35 144.54 65,699   100%
198 0.2 181,002 3.6 0.33 0.65 0.00 49.67 1.29 144.51 65,687   100%
200 0.2 180,874 3.6 0.33 0.62 0.00 49.64 1.24 144.49 65,676   100%
202 0.2 180,750 3.6 0.33 0.60 0.00 49.62 1.19 144.46 65,665   100%
204 0.2 180,629 3.6 0.33 0.57 0.00 49.60 1.15 144.44 65,654   100%
206 0.2 180,512 3.6 0.33 0.55 0.00 49.58 1.11 144.42 65,644   100%
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Qp = 143.97 cfs Sediment Basin # 4 Brickhaven
Tp = 40.19 minutes Phase 2
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 32,949

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 0.6 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 3.6 (ft) elevation 222.60 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 5.5 (ft) elevation 224.50 84% Minimum Settling Efficiency

Total Height of Dam = 7 (ft) elevation 226.00 4.6 ft Maximum Stage 223.61 msl elevation

Length of Emergency Spillway = 10 (ft) 95.8 cfs Peak outflow

Diameter of Riser = 54 (in) 95.8 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 219.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACIT

Y [cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 0.9 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 3.5 105 0.0 0.00 0.00 0.00 0.00 0.00 23.79 10,814     N/A
6 7.8 524 0.0 0.00 0.00 0.00 0.00 0.00 35.09 15,949     N/A
8 13.6 1,457 0.1 0.00 0.00 0.00 0.00 0.00 44.95 20,430     N/A

10 20.9 3,092 0.2 0.00 0.00 0.00 0.00 0.00 53.93 24,514     N/A
12 29.4 5,600 0.3 0.00 0.00 0.00 0.00 0.00 62.27 28,306     N/A
14 39.0 9,130 0.4 0.33 0.33 0.00 0.33 0.65 70.10 31,864     100%
16 49.3 13,729 0.5 0.33 0.33 0.00 0.33 0.65 77.38 35,173     100%
18 60.3 19,572 0.7 0.33 0.33 0.00 0.33 0.65 84.32 38,327     100%
20 71.5 26,724 0.9 0.33 0.33 0.00 0.33 0.65 90.93 41,330     100%
22 82.7 35,221 1.1 0.33 0.33 0.00 0.33 0.65 97.21 44,188     100%
24 93.6 45,064 1.3 0.33 0.33 0.00 0.33 0.65 103.19 46,906     100%
26 104.1 56,221 1.5 0.33 0.33 0.00 0.33 0.65 108.87 49,487     100%
28 113.7 68,629 1.7 0.33 0.33 0.00 0.33 0.65 114.26 51,936     100%
30 122.3 82,195 2.0 0.33 0.33 0.00 0.33 0.65 119.36 54,255     100%
32 129.7 96,795 2.3 0.33 0.33 0.00 0.33 0.65 124.18 56,447     100%
34 135.7 112,284 2.5 0.33 0.33 0.00 0.33 0.65 128.73 58,513     100%
36 140.1 128,491 2.8 0.33 0.33 0.00 0.33 0.65 133.00 60,456     100%
38 142.9 145,231 3.1 0.33 0.33 0.00 0.33 0.65 137.01 62,276     100%
40 144.0 162,303 3.3 0.33 0.33 0.00 0.33 0.65 140.74 63,975     100%
42 143.2 179,501 3.6 0.33 0.40 0.00 49.40 0.79 144.22 65,554     100%
44 140.8 196,595 3.9 0.33 6.91 0.00 52.33 13.83 147.43 67,015     99%
46 136.7 211,832 4.1 0.33 16.65 0.00 54.76 33.29 150.12 68,237     96%
48 131.0 224,236 4.3 0.33 26.31 0.00 56.63 52.63 152.21 69,184     92%
50 123.8 233,636 4.4 0.33 34.47 0.00 57.99 68.95 153.73 69,876     89%
52 116.2 240,219 4.5 0.33 40.56 0.00 58.92 81.13 154.77 70,348     87%
54 108.9 244,429 4.6 0.33 44.61 0.00 59.50 89.21 155.42 70,644     85%
56 102.1 246,794 4.6 0.33 46.93 0.00 59.82 93.85 155.78 70,809     84%
58 95.7 247,784 4.6 0.33 47.91 0.00 59.96 95.81 155.93 70,878     84%
60 89.7 247,771 4.6 0.33 47.89 0.00 59.96 95.79 155.93 70,877     84%
62 84.1 247,042 4.6 0.33 47.17 0.00 59.86 94.34 155.82 70,827     84%
64 78.8 245,812 4.6 0.33 45.96 0.00 59.69 91.92 155.63 70,741     85%
66 73.9 244,240 4.6 0.33 44.42 0.00 59.47 88.85 155.39 70,631     85%
68 69.3 242,445 4.5 0.33 42.69 0.00 59.23 85.37 155.11 70,505     86%
70 64.9 240,510 4.5 0.33 40.84 0.00 58.96 81.68 154.81 70,368     87%
72 60.8 238,499 4.5 0.33 38.94 0.00 58.68 77.89 154.50 70,225     87%
74 57.0 236,454 4.5 0.33 37.05 0.00 58.39 74.09 154.17 70,079     88%
76 53.5 234,408 4.4 0.33 35.17 0.00 58.10 70.35 153.85 69,932     89%
78 50.1 232,382 4.4 0.33 33.35 0.00 57.81 66.70 153.53 69,785     90%
80 47.0 230,392 4.4 0.33 31.58 0.00 57.52 63.17 153.21 69,640     90%
82 44.0 228,449 4.3 0.33 29.89 0.00 57.24 59.78 152.89 69,497     91%
84 41.3 226,559 4.3 0.33 28.27 0.00 56.97 56.54 152.59 69,357     92%
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86 38.7 224,728 4.3 0.33 26.72 0.00 56.70 53.45 152.29 69,221     92%
88 36.3 222,957 4.3 0.33 25.26 0.00 56.44 50.51 151.99 69,089     93%
90 34.0 221,247 4.2 0.33 23.86 0.00 56.18 47.72 151.71 68,960     93%
92 31.9 219,599 4.2 0.33 22.54 0.00 55.94 45.08 151.44 68,835     94%
94 29.9 218,013 4.2 0.33 21.29 0.00 55.70 42.59 151.17 68,714     94%
96 28.0 216,486 4.2 0.33 20.11 0.00 55.47 40.23 150.91 68,598     95%
98 26.2 215,018 4.1 0.33 19.00 0.00 55.25 38.00 150.67 68,485     95%

100 24.6 213,608 4.1 0.33 17.95 0.00 55.03 35.89 150.43 68,376     96%
102 23.1 212,253 4.1 0.33 16.95 0.00 54.82 33.90 150.19 68,270     96%
104 21.6 210,951 4.1 0.33 16.01 0.00 54.62 32.03 149.97 68,169     96%
106 20.3 209,701 4.1 0.33 15.13 0.00 54.43 30.26 149.76 68,071     97%
108 19.0 208,501 4.0 0.33 14.30 0.00 54.24 28.59 149.55 67,976     97%
110 17.8 207,349 4.0 0.33 13.51 0.00 54.06 27.02 149.35 67,885     97%
112 16.7 206,243 4.0 0.33 12.77 0.00 53.88 25.53 149.15 67,797     98%
114 15.6 205,181 4.0 0.33 12.07 0.00 53.71 24.14 148.97 67,712     98%
116 14.7 204,161 4.0 0.33 11.41 0.00 53.55 22.82 148.79 67,631     98%
118 13.7 203,182 4.0 0.33 10.79 0.00 53.40 21.57 148.61 67,552     98%
120 12.9 202,242 4.0 0.33 10.20 0.00 53.25 20.40 148.45 67,476     98%
122 12.1 201,340 3.9 0.33 9.65 0.00 53.10 19.30 148.29 67,403     98%
124 11.3 200,473 3.9 0.33 9.13 0.00 52.96 18.25 148.13 67,333     99%
126 10.6 199,641 3.9 0.33 8.63 0.00 52.82 17.27 147.98 67,265     99%
128 9.9 198,841 3.9 0.33 8.17 0.00 52.69 16.34 147.84 67,199     99%
130 9.3 198,074 3.9 0.33 7.73 0.00 52.57 15.47 147.70 67,137     99%
132 8.7 197,336 3.9 0.33 7.32 0.00 52.45 14.64 147.57 67,076     99%
134 8.2 196,627 3.9 0.33 6.93 0.00 52.33 13.86 147.44 67,017     99%
136 7.7 195,946 3.9 0.33 6.56 0.00 52.22 13.13 147.31 66,961     99%
138 7.2 195,292 3.9 0.33 6.22 0.00 52.11 12.44 147.20 66,907     99%
140 6.7 194,663 3.8 0.33 5.89 0.00 52.01 11.78 147.08 66,855     99%
142 6.3 194,059 3.8 0.33 5.58 0.00 51.91 11.16 146.97 66,804     99%
144 5.9 193,478 3.8 0.33 5.29 0.00 51.81 10.58 146.86 66,756     99%
146 5.6 192,919 3.8 0.33 5.02 0.00 51.72 10.03 146.76 66,709     100%
148 5.2 192,382 3.8 0.33 4.76 0.00 51.63 9.51 146.66 66,664     100%
150 4.9 191,865 3.8 0.33 4.51 0.00 51.54 9.02 146.57 66,621     100%
152 4.6 191,368 3.8 0.33 4.28 0.00 51.46 8.56 146.47 66,579     100%
154 4.3 190,890 3.8 0.33 4.06 0.00 51.38 8.12 146.38 66,539     100%
156 4.0 190,430 3.8 0.33 3.85 0.00 51.30 7.71 146.30 66,500     100%
158 3.8 189,988 3.8 0.33 3.66 0.00 51.22 7.32 146.22 66,462     100%
160 3.5 189,562 3.8 0.33 3.47 0.00 51.15 6.95 146.14 66,426     100%
162 3.3 189,152 3.8 0.33 3.30 0.00 51.08 6.60 146.06 66,391     100%
164 3.1 188,757 3.8 0.33 3.14 0.00 51.01 6.27 145.99 66,358     100%
166 2.9 188,377 3.7 0.33 2.98 0.00 50.95 5.96 145.92 66,325     100%
168 2.7 188,011 3.7 0.33 2.83 0.00 50.89 5.66 145.85 66,294     100%
170 2.6 187,658 3.7 0.33 2.69 0.00 50.83 5.39 145.78 66,264     100%
172 2.4 187,318 3.7 0.33 2.56 0.00 50.77 5.12 145.72 66,235     100%
174 2.2 186,991 3.7 0.33 2.44 0.00 50.71 4.87 145.65 66,207     100%
176 2.1 186,675 3.7 0.33 2.32 0.00 50.66 4.64 145.60 66,180     100%
178 2.0 186,371 3.7 0.33 2.21 0.00 50.60 4.42 145.54 66,154     100%
180 1.8 186,078 3.7 0.33 2.10 0.00 50.55 4.21 145.48 66,128     100%
182 1.7 185,795 3.7 0.33 2.00 0.00 50.50 4.01 145.43 66,104     100%
184 1.6 185,523 3.7 0.33 1.91 0.00 50.46 3.82 145.38 66,081     100%
186 1.5 185,260 3.7 0.33 1.82 0.00 50.41 3.64 145.33 66,058     100%
188 1.4 185,006 3.7 0.33 1.73 0.00 50.37 3.47 145.28 66,036     100%
190 1.3 184,761 3.7 0.33 1.65 0.00 50.33 3.31 145.23 66,015     100%
192 1.3 184,524 3.7 0.33 1.58 0.00 50.28 3.16 145.19 65,994     100%
194 1.2 184,296 3.7 0.33 1.51 0.00 50.24 3.01 145.14 65,974     100%
196 1.1 184,075 3.7 0.33 1.44 0.00 50.21 2.88 145.10 65,955     100%
198 1.0 183,862 3.7 0.33 1.37 0.00 50.17 2.75 145.06 65,937     100%
200 1.0 183,657 3.7 0.33 1.31 0.00 50.13 2.63 145.02 65,919     100%
202 0.9 183,458 3.7 0.33 1.26 0.00 50.10 2.51 144.98 65,902     100%
204 0.9 183,265 3.7 0.33 1.20 0.00 50.06 2.40 144.95 65,885     100%
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Qp = 173.01 cfs Sediment Basin # 4 Brickhaven
Tp = 40.61 minutes Phase 2
dT = Max of 2 minutes 25  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 32,949

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 0.6 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 3.6 (ft) elevation 222.60 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 5.5 (ft) elevation 224.50 79% Minimum Settling Efficiency

Total Height of Dam = 7.0 (ft) elevation 226.00 4.9 ft Maximum Stage 223.9 msl elevation

Length of Emergency Spillway = 10 (ft) 124.7 cfs Peak outflow

Diameter of Riser = 54 (in) 124.7 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 219.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFL
OW [cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
2 1.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
4 4.1 124 0.0 0.00 0.00 0.00 0.00 0.00 24.75 11,248     N/A
6 9.2 617 0.0 0.00 0.00 0.00 0.00 0.00 36.50 16,591     N/A
8 16.0 1,715 0.1 0.00 0.00 0.00 0.00 0.00 46.76 21,253     N/A

10 24.6 3,640 0.2 0.00 0.00 0.00 0.00 0.00 56.11 25,502     N/A
12 34.7 6,594 0.3 0.00 0.00 0.00 0.00 0.00 64.79 29,449     N/A
14 46.0 10,755 0.4 0.33 0.33 0.00 0.33 0.65 72.94 33,153     100%
16 58.2 16,192 0.6 0.33 0.33 0.00 0.33 0.65 80.54 36,607     100%
18 71.2 23,101 0.8 0.33 0.33 0.00 0.33 0.65 87.77 39,897     100%
20 84.5 31,562 1.0 0.33 0.33 0.00 0.33 0.65 94.66 43,029     100%
22 97.8 41,619 1.2 0.33 0.33 0.00 0.33 0.65 101.22 46,011     100%
24 110.9 53,278 1.4 0.33 0.33 0.00 0.33 0.65 107.46 48,847     100%
26 123.4 66,507 1.7 0.33 0.33 0.00 0.33 0.65 113.39 51,543     100%
28 135.0 81,236 2.0 0.33 0.33 0.00 0.33 0.65 119.02 54,101     100%
30 145.5 97,358 2.3 0.33 0.33 0.00 0.33 0.65 124.36 56,526     100%
32 154.5 114,736 2.6 0.33 0.33 0.00 0.33 0.65 129.40 58,820     100%
34 161.9 133,200 2.9 0.33 0.33 0.00 0.33 0.65 134.17 60,985     100%
36 167.6 152,555 3.2 0.33 0.33 0.00 0.33 0.65 138.65 63,022     100%
38 171.3 172,584 3.5 0.33 0.33 0.00 0.33 0.65 142.85 64,934     100%
40 172.9 193,056 3.8 0.33 5.08 0.00 51.74 10.17 146.79 66,721     100%
42 172.5 212,586 4.1 0.33 17.19 0.00 54.87 34.39 150.25 68,296     96%
44 170.1 229,161 4.3 0.33 30.51 0.00 57.35 61.01 153.01 69,549     91%
46 165.6 242,246 4.5 0.33 42.50 0.00 59.20 84.99 155.08 70,491     86%
48 159.3 251,919 4.7 0.33 52.07 0.00 60.52 104.13 156.56 71,163     82%
50 151.2 258,534 4.8 0.33 58.92 0.00 61.39 117.84 157.54 71,611     80%
52 142.1 262,535 4.8 0.33 63.18 0.00 61.92 123.83 158.13 71,878     79%
54 133.3 264,730 4.9 0.33 65.55 0.00 62.20 124.40 158.45 72,023     79%
56 125.0 265,798 4.9 0.33 66.72 0.00 62.34 124.67 158.60 72,093     79%
58 117.3 265,842 4.9 0.33 66.77 0.00 62.34 124.68 158.61 72,096     79%
60 110.0 264,954 4.9 0.33 65.80 0.00 62.23 124.46 158.48 72,038     79%
62 103.2 263,221 4.8 0.33 63.92 0.00 62.00 124.01 158.23 71,923     79%
64 96.8 260,723 4.8 0.33 61.24 0.00 61.68 122.48 157.87 71,757     79%
66 90.8 257,639 4.8 0.33 57.98 0.00 61.28 115.96 157.41 71,551     80%
68 85.2 254,619 4.7 0.33 54.84 0.00 60.88 109.67 156.96 71,347     81%
70 79.9 251,677 4.7 0.33 51.82 0.00 60.48 103.64 156.52 71,146     82%
72 74.9 248,825 4.6 0.33 48.95 0.00 60.10 97.89 156.09 70,950     83%
74 70.3 246,069 4.6 0.33 46.21 0.00 59.72 92.42 155.67 70,759     84%
76 65.9 243,412 4.6 0.33 43.62 0.00 59.36 87.24 155.26 70,573     85%
78 61.8 240,853 4.5 0.33 41.17 0.00 59.01 82.33 154.86 70,393     86%
80 58.0 238,393 4.5 0.33 38.85 0.00 58.66 77.69 154.48 70,218     87%
82 54.4 236,030 4.4 0.33 36.65 0.00 58.33 73.31 154.11 70,049     88%
84 51.0 233,761 4.4 0.33 34.59 0.00 58.01 69.17 153.75 69,885     89%
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86 47.9 231,583 4.4 0.33 32.64 0.00 57.70 65.27 153.40 69,727     90%
88 44.9 229,494 4.4 0.33 30.80 0.00 57.39 61.59 153.06 69,574     91%
90 42.1 227,490 4.3 0.33 29.06 0.00 57.10 58.13 152.74 69,426     91%
92 39.5 225,568 4.3 0.33 27.43 0.00 56.82 54.86 152.42 69,284     92%
94 37.0 223,724 4.3 0.33 25.89 0.00 56.55 51.78 152.12 69,146     93%
96 34.8 221,957 4.2 0.33 24.44 0.00 56.29 48.88 151.83 69,013     93%
98 32.6 220,262 4.2 0.33 23.07 0.00 56.04 46.14 151.55 68,885     94%

100 30.6 218,637 4.2 0.33 21.78 0.00 55.79 43.56 151.28 68,762     94%
102 28.7 217,078 4.2 0.33 20.57 0.00 55.56 41.14 151.01 68,643     95%
104 26.9 215,583 4.2 0.33 19.42 0.00 55.33 38.85 150.76 68,528     95%
106 25.2 214,149 4.1 0.33 18.35 0.00 55.11 36.69 150.52 68,417     96%
108 23.7 212,773 4.1 0.33 17.33 0.00 54.90 34.66 150.28 68,311     96%
110 22.2 211,454 4.1 0.33 16.37 0.00 54.70 32.75 150.06 68,208     96%
112 20.8 210,188 4.1 0.33 15.47 0.00 54.50 30.94 149.84 68,109     97%
114 19.5 208,974 4.1 0.33 14.62 0.00 54.31 29.24 149.63 68,013     97%
116 18.3 207,808 4.0 0.33 13.82 0.00 54.13 27.64 149.43 67,921     97%
118 17.2 206,690 4.0 0.33 13.07 0.00 53.95 26.13 149.23 67,832     97%
120 16.1 205,616 4.0 0.33 12.35 0.00 53.78 24.71 149.04 67,747     98%
122 15.1 204,585 4.0 0.33 11.68 0.00 53.62 23.36 148.86 67,665     98%
124 14.2 203,596 4.0 0.33 11.05 0.00 53.46 22.10 148.69 67,585     98%
126 13.3 202,646 4.0 0.33 10.45 0.00 53.31 20.90 148.52 67,509     98%
128 12.5 201,734 3.9 0.33 9.89 0.00 53.16 19.78 148.36 67,435     98%
130 11.7 200,858 3.9 0.33 9.36 0.00 53.02 18.71 148.20 67,364     99%
132 11.0 200,017 3.9 0.33 8.86 0.00 52.89 17.71 148.05 67,295     99%
134 10.3 199,209 3.9 0.33 8.38 0.00 52.75 16.77 147.90 67,230     99%
136 9.7 198,433 3.9 0.33 7.94 0.00 52.63 15.87 147.77 67,166     99%
138 9.1 197,687 3.9 0.33 7.52 0.00 52.51 15.03 147.63 67,105     99%
140 8.5 196,970 3.9 0.33 7.12 0.00 52.39 14.24 147.50 67,046     99%
142 8.0 196,281 3.9 0.33 6.74 0.00 52.27 13.49 147.38 66,989     99%
144 7.5 195,619 3.9 0.33 6.39 0.00 52.17 12.78 147.25 66,934     99%
146 7.0 194,982 3.8 0.33 6.06 0.00 52.06 12.11 147.14 66,881     99%
148 6.6 194,370 3.8 0.33 5.74 0.00 51.96 11.48 147.03 66,830     99%
150 6.2 193,782 3.8 0.33 5.44 0.00 51.86 10.89 146.92 66,781     99%
152 5.8 193,216 3.8 0.33 5.16 0.00 51.77 10.32 146.81 66,734     99%
154 5.4 192,672 3.8 0.33 4.90 0.00 51.67 9.79 146.71 66,688     100%
156 5.1 192,148 3.8 0.33 4.64 0.00 51.59 9.29 146.62 66,644     100%
158 4.8 191,644 3.8 0.33 4.41 0.00 51.50 8.81 146.52 66,602     100%
160 4.5 191,160 3.8 0.33 4.18 0.00 51.42 8.37 146.43 66,561     100%
162 4.2 190,693 3.8 0.33 3.97 0.00 51.34 7.94 146.35 66,522     100%
164 3.9 190,244 3.8 0.33 3.77 0.00 51.27 7.54 146.26 66,484     100%
166 3.7 189,812 3.8 0.33 3.58 0.00 51.19 7.16 146.18 66,447     100%
168 3.5 189,396 3.8 0.33 3.40 0.00 51.12 6.81 146.11 66,412     100%
170 3.3 188,995 3.8 0.33 3.23 0.00 51.05 6.47 146.03 66,378     100%
172 3.1 188,609 3.8 0.33 3.07 0.00 50.99 6.15 145.96 66,345     100%
174 2.9 188,237 3.7 0.33 2.92 0.00 50.92 5.85 145.89 66,313     100%
176 2.7 187,879 3.7 0.33 2.78 0.00 50.86 5.56 145.82 66,283     100%
178 2.5 187,534 3.7 0.33 2.64 0.00 50.80 5.29 145.76 66,253     100%
180 2.4 187,201 3.7 0.33 2.52 0.00 50.75 5.03 145.69 66,225     100%
182 2.2 186,881 3.7 0.33 2.40 0.00 50.69 4.79 145.63 66,197     100%
184 2.1 186,572 3.7 0.33 2.28 0.00 50.64 4.56 145.58 66,171     100%
186 1.9 186,273 3.7 0.33 2.17 0.00 50.59 4.35 145.52 66,145     100%
188 1.8 185,986 3.7 0.33 2.07 0.00 50.54 4.14 145.46 66,120     100%
190 1.7 185,708 3.7 0.33 1.97 0.00 50.49 3.95 145.41 66,097     100%
192 1.6 185,441 3.7 0.33 1.88 0.00 50.44 3.76 145.36 66,073     100%
194 1.5 185,182 3.7 0.33 1.79 0.00 50.40 3.59 145.31 66,051     100%
196 1.4 184,933 3.7 0.33 1.71 0.00 50.36 3.42 145.27 66,030     100%
198 1.3 184,692 3.7 0.33 1.63 0.00 50.31 3.26 145.22 66,009     100%
200 1.2 184,460 3.7 0.33 1.56 0.00 50.27 3.12 145.17 65,989     100%
202 1.2 184,235 3.7 0.33 1.49 0.00 50.23 2.98 145.13 65,969     100%
204 1.1 184,018 3.7 0.33 1.42 0.00 50.20 2.84 145.09 65,950     100%
206 1.0 183,809 3.7 0.33 1.36 0.00 50.16 2.72 145.05 65,932     100%
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Qp = 219.7 cfs Sediment Basin # 4 Brickhaven
Tp = 41.1 minutes Phase 2
dT = Max of 2 minutes 100  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 32,949

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 0.6 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 3.6 (ft) elevation 222.60 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 5.5 (ft) elevation 224.50 77% Minimum Settling Efficiency

Total Height of Dam = 7.0 (ft) elevation 226.00 5.6 ft Maximum Stage 224.6 msl elevation

Length of Emergency Spillway = 10 (ft) 138.9 cfs Peak outflow

Diameter of Riser = 54 (in) 137.8 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 219.0 1.1 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 1.3 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 5.1 153 0.0 0.00 0.00 0.00 0.00 0.00 26.06 11,844       N/A
6 11.3 763 0.1 0.00 0.00 0.00 0.00 0.00 38.43 17,470       N/A
8 19.9 2,123 0.1 0.00 0.00 0.00 0.00 0.00 49.23 22,379       N/A

10 30.5 4,507 0.2 0.00 0.00 0.00 0.00 0.00 59.08 26,855       N/A
12 43.0 8,166 0.3 0.33 0.33 0.00 0.33 0.65 68.23 31,014       100%
14 57.0 13,245 0.5 0.33 0.33 0.00 0.33 0.65 76.71 34,868       100%
16 72.3 20,008 0.7 0.33 0.33 0.00 0.33 0.65 84.77 38,532       100%
18 88.4 28,604 0.9 0.33 0.33 0.00 0.33 0.65 92.44 42,016       100%
20 105.1 39,135 1.1 0.33 0.33 0.00 0.33 0.65 99.73 45,330       100%
22 121.8 51,664 1.4 0.33 0.33 0.00 0.33 0.65 106.67 48,484       100%
24 138.3 66,203 1.7 0.33 0.33 0.00 0.33 0.65 113.27 51,485       100%
26 154.1 82,718 2.0 0.33 0.33 0.00 0.33 0.65 119.55 54,339       100%
28 168.9 101,131 2.3 0.33 0.33 0.00 0.33 0.65 125.51 57,049       100%
30 182.3 121,318 2.7 0.33 0.33 0.00 0.33 0.65 131.16 59,620       100%
32 194.0 143,113 3.0 0.33 0.33 0.00 0.33 0.65 136.52 62,055       100%
34 203.8 166,316 3.4 0.33 0.33 0.00 0.33 0.65 141.58 64,354       100%
36 211.3 190,690 3.8 0.33 3.97 0.00 51.34 7.94 146.35 66,522       100%
38 216.6 215,099 4.1 0.33 19.06 0.00 55.26 38.12 150.68 68,491       95%
40 219.3 236,513 4.5 0.33 37.10 0.00 58.40 74.20 154.18 70,083       88%
42 219.5 253,925 4.7 0.33 54.12 0.00 60.78 108.24 156.86 71,300       81%
44 217.1 267,274 4.9 0.33 68.34 0.00 62.53 125.05 158.82 72,190       79%
46 212.3 278,323 5.0 0.33 80.77 0.00 63.92 127.83 160.38 72,902       78%
48 205.0 288,454 5.2 0.33 92.66 0.00 65.15 130.31 161.78 73,536       78%
50 195.6 297,419 5.3 0.33 103.53 0.00 66.22 132.44 162.98 74,083       78%
52 184.4 304,993 5.4 0.33 112.96 0.00 67.10 134.21 163.98 74,535       78%
54 173.1 311,020 5.5 0.33 120.62 0.00 67.80 135.59 164.76 74,889       78%
56 162.5 315,526 5.5 0.33 126.43 0.24 68.31 136.85 165.33 75,151       77%
58 152.6 318,608 5.6 0.33 130.45 0.70 68.65 138.00 165.72 75,328       77%
60 143.2 320,359 5.6 0.33 132.74 1.02 68.85 138.71 165.94 75,428       77%
62 134.5 320,903 5.6 0.33 133.46 1.12 68.91 138.93 166.01 75,459       77%
64 126.2 320,368 5.6 0.33 132.75 1.02 68.85 138.71 165.94 75,428       77%
66 118.5 318,871 5.6 0.33 130.79 0.74 68.68 138.10 165.75 75,343       77%
68 111.3 316,520 5.6 0.33 127.72 0.37 68.42 137.21 165.46 75,208       77%
70 104.4 313,405 5.5 0.33 123.69 0.04 68.07 136.17 165.06 75,028       77%
72 98.0 309,597 5.5 0.33 118.80 0.00 67.63 135.27 164.57 74,806       78%
74 92.0 305,130 5.4 0.33 113.14 0.00 67.12 134.24 164.00 74,543       78%
76 86.4 300,066 5.3 0.33 106.80 0.00 66.53 133.07 163.33 74,242       78%
78 81.1 294,466 5.3 0.33 99.91 0.00 65.87 131.75 162.59 73,904       78%
80 76.1 288,390 5.2 0.33 92.58 0.00 65.15 130.29 161.77 73,532       78%
82 71.5 281,892 5.1 0.33 84.91 0.00 64.36 128.71 160.88 73,127       78%
84 67.1 275,025 5.0 0.33 77.00 0.00 63.51 127.01 159.92 72,691       78%
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86 63.0 267,836 4.9 0.33 68.95 0.00 62.60 125.20 158.90 72,227       79%
88 59.1 260,372 4.8 0.33 60.87 0.00 61.63 121.74 157.81 71,734       79%
90 55.5 252,860 4.7 0.33 53.03 0.00 60.64 106.05 156.70 71,227       82%
92 52.1 246,796 4.6 0.33 46.93 0.00 59.82 93.86 155.78 70,809       84%
94 48.9 241,787 4.5 0.33 42.06 0.00 59.13 84.11 155.01 70,459       86%
96 45.9 237,565 4.5 0.33 38.07 0.00 58.55 76.15 154.35 70,159       88%
98 43.1 233,939 4.4 0.33 34.75 0.00 58.03 69.50 153.78 69,898       89%

100 40.5 230,774 4.4 0.33 31.92 0.00 57.58 63.84 153.27 69,668       90%
102 38.0 227,970 4.3 0.33 29.48 0.00 57.17 58.95 152.82 69,462       91%
104 35.7 225,456 4.3 0.33 27.33 0.00 56.81 54.67 152.41 69,275       92%
106 33.5 223,176 4.3 0.33 25.44 0.00 56.47 50.87 152.03 69,105       93%
108 31.4 221,090 4.2 0.33 23.74 0.00 56.16 47.47 151.69 68,948       93%
110 29.5 219,166 4.2 0.33 22.20 0.00 55.87 44.40 151.36 68,802       94%
112 27.7 217,380 4.2 0.33 20.80 0.00 55.60 41.60 151.07 68,666       95%
114 26.0 215,712 4.2 0.33 19.52 0.00 55.35 39.04 150.78 68,538       95%
116 24.4 214,148 4.1 0.33 18.35 0.00 55.11 36.69 150.52 68,417       96%
118 22.9 212,674 4.1 0.33 17.26 0.00 54.89 34.52 150.27 68,303       96%
120 21.5 211,283 4.1 0.33 16.25 0.00 54.67 32.50 150.03 68,195       96%
122 20.2 209,965 4.1 0.33 15.31 0.00 54.47 30.63 149.80 68,091       97%
124 19.0 208,713 4.1 0.33 14.44 0.00 54.27 28.88 149.58 67,993       97%
126 17.8 207,523 4.0 0.33 13.63 0.00 54.08 27.25 149.38 67,899       97%
128 16.7 206,388 4.0 0.33 12.86 0.00 53.91 25.73 149.18 67,809       97%
130 15.7 205,306 4.0 0.33 12.15 0.00 53.73 24.30 148.99 67,722       98%
132 14.7 204,273 4.0 0.33 11.48 0.00 53.57 22.96 148.81 67,640       98%
134 13.8 203,285 4.0 0.33 10.85 0.00 53.41 21.70 148.63 67,560       98%
136 13.0 202,340 4.0 0.33 10.26 0.00 53.26 20.52 148.46 67,484       98%
138 12.2 201,435 3.9 0.33 9.71 0.00 53.12 19.41 148.30 67,411       98%
140 11.4 200,568 3.9 0.33 9.18 0.00 52.98 18.37 148.15 67,340       99%
142 10.7 199,736 3.9 0.33 8.69 0.00 52.84 17.38 148.00 67,273       99%
144 10.1 198,939 3.9 0.33 8.23 0.00 52.71 16.45 147.86 67,207       99%
146 9.5 198,174 3.9 0.33 7.79 0.00 52.59 15.58 147.72 67,145       99%
148 8.9 197,440 3.9 0.33 7.38 0.00 52.47 14.76 147.59 67,084       99%
150 8.3 196,735 3.9 0.33 6.99 0.00 52.35 13.98 147.46 67,026       99%
152 7.8 196,058 3.9 0.33 6.62 0.00 52.24 13.25 147.33 66,970       99%
154 7.3 195,408 3.9 0.33 6.28 0.00 52.13 12.56 147.22 66,917       99%
156 6.9 194,783 3.8 0.33 5.95 0.00 52.03 11.91 147.10 66,865       99%
158 6.5 194,182 3.8 0.33 5.64 0.00 51.93 11.29 146.99 66,815       99%
160 6.1 193,605 3.8 0.33 5.35 0.00 51.83 10.71 146.89 66,766       99%
162 5.7 193,049 3.8 0.33 5.08 0.00 51.74 10.16 146.78 66,720       100%
164 5.4 192,515 3.8 0.33 4.82 0.00 51.65 9.64 146.69 66,675       100%
166 5.0 192,002 3.8 0.33 4.58 0.00 51.56 9.15 146.59 66,632       100%
168 4.7 191,507 3.8 0.33 4.34 0.00 51.48 8.69 146.50 66,591       100%
170 4.4 191,031 3.8 0.33 4.12 0.00 51.40 8.25 146.41 66,550       100%
172 4.2 190,573 3.8 0.33 3.92 0.00 51.32 7.84 146.33 66,512       100%
174 3.9 190,133 3.8 0.33 3.72 0.00 51.25 7.44 146.24 66,474       100%
176 3.7 189,708 3.8 0.33 3.54 0.00 51.18 7.07 146.16 66,439       100%
178 3.4 189,299 3.8 0.33 3.36 0.00 51.11 6.72 146.09 66,404       100%
180 3.2 188,905 3.8 0.33 3.20 0.00 51.04 6.39 146.01 66,370       100%
182 3.0 188,526 3.8 0.33 3.04 0.00 50.97 6.08 145.94 66,338       100%
184 2.8 188,160 3.7 0.33 2.89 0.00 50.91 5.78 145.88 66,307       100%
186 2.7 187,808 3.7 0.33 2.75 0.00 50.85 5.50 145.81 66,277       100%
188 2.5 187,468 3.7 0.33 2.62 0.00 50.79 5.24 145.74 66,248       100%
190 2.4 187,141 3.7 0.33 2.49 0.00 50.74 4.99 145.68 66,220       100%
192 2.2 186,825 3.7 0.33 2.38 0.00 50.68 4.75 145.62 66,193       100%
194 2.1 186,521 3.7 0.33 2.26 0.00 50.63 4.52 145.57 66,166       100%
196 1.9 186,227 3.7 0.33 2.16 0.00 50.58 4.31 145.51 66,141       100%
198 1.8 185,943 3.7 0.33 2.05 0.00 50.53 4.11 145.46 66,117       100%
200 1.7 185,670 3.7 0.33 1.96 0.00 50.48 3.92 145.41 66,093       100%
202 1.6 185,406 3.7 0.33 1.87 0.00 50.44 3.74 145.35 66,070       100%
204 1.5 185,151 3.7 0.33 1.78 0.00 50.39 3.57 145.31 66,048       100%
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #5 Sheet: 1 Of:   4

Objective This basin is only active during Phase 1. Will only have skimmer.
Design the sediment basin to contain the 10-year storm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1

Storm Event (yrs) = 10
Total Drainage Area A (ac) = 24.3

Disturbed Area (ac) = 24.3
Curve Number CN = 94 Hydrographs

Rainfall Depth P (in) = 5.17 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 144.76 Hydrographs

Design Criteria

Required sediment storage 1,800 cf / acre of drainage
Required sediment storage 43,740 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs) 
Required Surface Area (SF) 62,971 of the 10-yr storm peak flow (based on the largest Phase) 

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

229 0 400 - - -
230 1 56,327 20,491 20,491 759
231 2 61,173 58,733 79,225 2,934
232 3 66,075 63,608 142,833 5,290
233 4 71,034 68,540 211,372 7,829
234 5 79,286 75,122 286,495 10,611
235 6 88,989 84,091 370,585 13,725
236 7 104,062 96,427 467,013 17,297

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 142,833 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 66,075 Required Surface Area Achieved
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #5 Sheet: 2 Of:   4

Select Skimmer

A. R. Jarrett Method

D = [Q / (2,310 * (H0.5)]0.5

D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 142,833
Number of Skimmers 2

Days to Drain = 5 assumed
Q (cf/day) = 14,283 0.17 cfs

Selected Skimmer Size (inches) = 4
Head on Skimmer (feet) = 0.333

Diameter of Orifice (inches) = 3.3

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1
Storm Event (yrs) = 10

S = 0.64
Runoff Depth Q* (inches) = 4.48

Time to Peak Tp (min) = 32.70

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 3 S1 (cf)= 142,833

Z2 (ft) = 6 S2 (cf) = 370,585

b = ln(S2/S1)/ln(Z2/Z1) = 1.4 Ref 2, III-8

KS = S2/Z2
b = 31,518
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #5 Sheet: 3 Of:   4

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 7.00

Set Top of Dam at (ft) = 7.50

Emergency Spillway
QE (cfs) = 10-Yr Storm

QE (cfs) = 0.0
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 10

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.00 0.00 0.00 0.00 0.00 0.0 0.0
0.02 0.00 0.00 0.00 0.00 0.00 0.0 0.0

Construct the channel to be : 10 ft, Bottom Width (measured at top of lining)
0.5 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 2
Use Anti-Seep Collar Size (ft)  = 2 x 2

See Hydrograph
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #5 Sheet: 4 Of:   4

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 12 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 5.11 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 0.13
Width & Length (ft) = 2

Thickness (ft) = 0.9

Anti-Vortex Device:
Diameter of Riser (in) = 12 From Hydrograph

Cylinder Diameter (in) = 18 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 16
Cylinder Height (in) = 6

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 6 6 * Barrel Diameter
QB (cfs) = 0.7 Peak Flow out of the barrel 10-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

0.7 0.22 0.13 0.9 0.12 0.22 0.7

Flow Depth = Tailwater, d (ft) = 0.13 0.5* Barrel Diameter (ft) = 0.50 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

1 3 8 9 0.5 Class B

Conclusion
This is a short term basin that can contain the 10-yr storm. It has no riser only skimmers.
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HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet  1 Of  2

Diameter of Riser (in) = 12
Circumference of Riser (in) = 37.7

Height of Riser from bottom of barrel (in) = 78 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 2 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.33 0.33
0.39 0.00 0.00 0.00 0.33 0.33
0.44 0.00 0.00 0.00 0.33 0.33
0.49 0.00 0.00 0.00 0.33 0.33
0.54 0.00 0.00 0.00 0.33 0.33
0.59 0.00 0.00 0.00 0.33 0.33
0.64 0.00 0.00 0.00 0.33 0.33
0.69 0.00 0.00 0.00 0.33 0.33
0.74 0.00 0.00 0.00 0.33 0.33
0.79 0.00 0.00 0.00 0.33 0.33
0.84 0.00 0.00 0.00 0.33 0.33
0.89 0.00 0.00 0.00 0.33 0.33
0.94 0.00 0.00 0.00 0.33 0.33
0.99 0.00 0.00 0.00 0.33 0.33
1.04 0.00 0.00 0.00 0.33 0.33
1.09 0.00 0.00 0.00 0.33 0.33
1.14 0.00 0.00 0.00 0.33 0.33
1.19 0.00 0.00 0.00 0.33 0.33
1.24 0.00 0.00 0.00 0.33 0.33
1.29 0.00 0.00 0.00 0.33 0.33
1.34 0.00 0.00 0.00 0.33 0.33
1.39 0.00 0.00 0.00 0.33 0.33
1.44 0.00 0.00 0.00 0.33 0.33
1.49 0.00 0.00 0.00 0.33 0.33
1.54 0.00 0.00 0.00 0.33 0.33
1.59 0.00 0.00 0.00 0.33 0.33

Perforations

Pipe Perf-Skimmer SB 05.xlsx



HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet  2 Of  2

1.64 0.00 0.00 0.00 0.33 0.33
1.69 0.00 0.00 0.00 0.33 0.33
1.74 0.00 0.00 0.00 0.33 0.33
1.79 0.00 0.00 0.00 0.33 0.33
1.84 0.00 0.00 0.00 0.33 0.33
1.89 0.00 0.00 0.00 0.33 0.33
1.94 0.00 0.00 0.00 0.33 0.33
1.99 0.00 0.00 0.00 0.33 0.33
2.04 0.00 0.00 0.00 0.33 0.33
2.09 0.00 0.00 0.00 0.33 0.33
2.14 0.00 0.00 0.00 0.33 0.33
2.19 0.00 0.00 0.00 0.33 0.33
2.24 0.00 0.00 0.00 0.33 0.33
2.29 0.00 0.00 0.00 0.33 0.33
2.34 0.00 0.00 0.00 0.33 0.33
2.39 0.00 0.00 0.00 0.33 0.33
2.44 0.00 0.00 0.00 0.33 0.33
2.49 0.00 0.00 0.00 0.33 0.33
2.54 0.00 0.00 0.00 0.33 0.33
2.59 0.00 0.00 0.00 0.33 0.33
2.64 0.00 0.00 0.00 0.33 0.33
2.69 0.00 0.00 0.00 0.33 0.33
2.74 0.00 0.00 0.00 0.33 0.33
2.79 0.00 0.00 0.00 0.33 0.33
2.84 0.00 0.00 0.00 0.33 0.33
2.89 0.00 0.00 0.00 0.33 0.33
2.94 0.00 0.00 0.00 0.33 0.33
2.99 0.00 0.00 0.00 0.33 0.33
3.04 0.00 0.00 0.00 0.33 0.33
3.09 0.00 0.00 0.00 0.33 0.33
3.14 0.00 0.00 0.00 0.33 0.33
3.19 0.00 0.00 0.00 0.33 0.33
3.24 0.00 0.00 0.00 0.33 0.33
3.29 0.00 0.00 0.00 0.33 0.33
3.34 0.00 0.00 0.00 0.33 0.33
3.39 0.00 0.00 0.00 0.33 0.33
3.44 0.00 0.00 0.00 0.33 0.33
3.49 0.00 0.00 0.00 0.33 0.33
3.54 0.00 0.00 0.00 0.33 0.33
3.59 0.00 0.00 0.00 0.33 0.33
3.64 0.00 0.00 0.00 0.33 0.33
3.69 0.00 0.00 0.00 0.33 0.33
3.74 0.00 0.00 0.00 0.33 0.33
3.79 0.00 0.00 0.00 0.33 0.33
3.84 0.00 0.00 0.00 0.33 0.33
3.89 0.00 0.00 0.00 0.33 0.33
3.94 0.00 0.00 0.00 0.33 0.33
3.99 0.00 0.00 0.00 0.33 0.33
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Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: _1___of _2_

Qp = 144.76 cfs Sediment Basin # 5 Brickhaven
Tp = 32.70 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.4
Number of Riser/Barrel Assemblies 2 Ks = 31,518

Diameter of Barrel = 12 (in)

Height of Riser above barrel = 5.5 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.5 (ft) elevation 235.50 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 236.00 100% Minimum Settling Efficiency

Total Height of Dam = 7.5 (ft) elevation 236.50 6.2 ft Maximum Stage 235.21 msl elevation

Length of Emergency Spillway = 10 (ft) 0.7 cfs Peak outflow

Diameter of Riser = 12 (in) 0.7 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 229.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 1.3 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 5.3 160 0.0 0.00 0.00 0.00 0.00 0.00 22.54 10,246   N/A
6 11.7 793 0.1 0.00 0.00 0.00 0.00 0.00 34.91 15,866   N/A
8 20.3 2,197 0.1 0.00 0.00 0.00 0.00 0.00 46.09 20,952   N/A

10 30.9 4,638 0.2 0.00 0.00 0.00 0.00 0.00 56.53 25,694   N/A
12 43.0 8,347 0.4 0.33 0.33 0.00 0.33 0.66 66.36 30,165   100%
14 56.2 13,428 0.5 0.33 0.33 0.00 0.33 0.66 75.56 34,345   100%
16 69.9 20,089 0.7 0.33 0.33 0.00 0.33 0.66 84.34 38,337   100%
18 83.8 28,403 0.9 0.33 0.33 0.00 0.33 0.66 92.70 42,138   100%
20 97.2 38,380 1.2 0.33 0.33 0.00 0.33 0.66 100.64 45,747   100%
22 109.8 49,969 1.4 0.33 0.33 0.00 0.33 0.66 108.16 49,164   100%
24 120.9 63,061 1.7 0.33 0.33 0.00 0.33 0.66 115.25 52,388   100%
26 130.3 77,491 1.9 0.33 0.33 0.00 0.33 0.66 121.92 55,420   100%
28 137.5 93,044 2.2 0.33 0.33 0.00 0.33 0.66 128.17 58,257   100%
30 142.3 109,465 2.5 0.33 0.33 0.00 0.33 0.66 133.98 60,900   100%
32 144.6 126,466 2.7 0.33 0.33 0.00 0.33 0.66 139.37 63,348   100%
34 144.2 143,738 3.0 0.33 0.33 0.00 0.33 0.66 144.32 65,601   100%
36 141.2 160,963 3.3 0.33 0.33 0.00 0.33 0.66 148.85 67,659   100%
38 135.6 177,822 3.5 0.33 0.33 0.00 0.33 0.66 152.95 69,524   100%
40 127.7 194,013 3.7 0.33 0.33 0.00 0.33 0.66 156.64 71,198   100%
42 118.3 209,255 4.0 0.33 0.33 0.00 0.33 0.66 159.90 72,683   100%
44 109.3 223,373 4.2 0.33 0.33 0.00 0.33 0.66 162.78 73,990   100%
46 100.9 236,406 4.3 0.33 0.33 0.00 0.33 0.66 165.32 75,144   100%
48 93.2 248,436 4.5 0.33 0.33 0.00 0.33 0.66 167.57 76,170   100%
50 86.1 259,541 4.6 0.33 0.33 0.00 0.33 0.66 169.59 77,084   100%
52 79.5 269,791 4.8 0.33 0.33 0.00 0.33 0.66 171.39 77,904   100%
54 73.4 279,252 4.9 0.33 0.33 0.00 0.33 0.66 173.01 78,640   100%
56 67.8 287,983 5.0 0.33 0.33 0.00 0.33 0.66 174.47 79,304   100%
58 62.6 296,042 5.1 0.33 0.33 0.00 0.33 0.66 175.79 79,903   100%
60 57.8 303,478 5.2 0.33 0.33 0.00 0.33 0.66 176.98 80,446   100%
62 53.4 310,340 5.3 0.33 0.33 0.00 0.33 0.66 178.07 80,939   100%
64 49.3 316,671 5.4 0.33 0.33 0.00 0.33 0.66 179.05 81,386   100%
66 45.6 322,512 5.4 0.33 0.33 0.00 0.33 0.66 179.95 81,793   100%
68 42.1 327,901 5.5 0.33 0.33 0.00 0.33 0.66 180.76 82,164   100%
70 38.9 332,872 5.5 0.33 0.33 0.00 0.33 0.66 181.51 82,502   100%
72 35.9 337,457 5.6 0.33 0.33 0.00 0.33 0.66 182.18 82,811   100%
74 33.2 341,685 5.7 0.33 0.33 0.00 0.33 0.66 182.80 83,093   100%
76 30.6 345,584 5.7 0.33 0.33 0.00 0.33 0.66 183.37 83,351   100%
78 28.3 349,179 5.7 0.33 0.33 0.00 0.33 0.66 183.89 83,587   100%
80 26.1 352,494 5.8 0.33 0.33 0.00 0.33 0.66 184.37 83,803   100%
82 24.1 355,549 5.8 0.33 0.33 0.00 0.33 0.66 184.80 84,000   100%
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Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: _2___of _2_

84 22.3 358,364 5.9 0.33 0.33 0.00 0.33 0.66 185.20 84,181   100%
86 20.6 360,958 5.9 0.33 0.33 0.00 0.33 0.66 185.56 84,347   100%
88 19.0 363,348 5.9 0.33 0.33 0.00 0.33 0.66 185.90 84,499   100%
90 17.6 365,549 5.9 0.33 0.33 0.00 0.33 0.66 186.20 84,639   100%
92 16.2 367,576 6.0 0.33 0.33 0.00 0.33 0.66 186.49 84,766   100%
94 15.0 369,441 6.0 0.33 0.33 0.00 0.33 0.66 186.74 84,884   100%
96 13.8 371,159 6.0 0.33 0.33 0.00 0.33 0.66 186.98 84,991   100%
98 12.8 372,738 6.0 0.33 0.33 0.00 0.33 0.66 187.20 85,090   100%

100 11.8 374,191 6.0 0.33 0.33 0.00 0.33 0.66 187.40 85,180   100%
102 10.9 375,527 6.1 0.33 0.33 0.00 0.33 0.66 187.58 85,263   100%
104 10.1 376,755 6.1 0.33 0.33 0.00 0.33 0.66 187.75 85,339   100%
106 9.3 377,883 6.1 0.33 0.33 0.00 0.33 0.66 187.90 85,409   100%
108 8.6 378,919 6.1 0.33 0.33 0.00 0.33 0.66 188.04 85,473   100%
110 7.9 379,869 6.1 0.33 0.33 0.00 0.33 0.66 188.17 85,531   100%
112 7.3 380,741 6.1 0.33 0.33 0.00 0.33 0.66 188.29 85,585   100%
114 6.8 381,540 6.1 0.33 0.33 0.00 0.33 0.66 188.39 85,634   100%
116 6.2 382,271 6.1 0.33 0.33 0.00 0.33 0.66 188.49 85,678   100%
118 5.8 382,941 6.1 0.33 0.33 0.00 0.33 0.66 188.58 85,719   100%
120 5.3 383,554 6.2 0.33 0.33 0.00 0.33 0.66 188.67 85,757   100%
122 4.9 384,114 6.2 0.33 0.33 0.00 0.33 0.66 188.74 85,791   100%
124 4.5 384,624 6.2 0.33 0.33 0.00 0.33 0.66 188.81 85,822   100%
126 4.2 385,090 6.2 0.33 0.33 0.00 0.33 0.66 188.87 85,850   100%
128 3.9 385,514 6.2 0.33 0.33 0.00 0.33 0.66 188.93 85,876   100%
130 3.6 385,900 6.2 0.33 0.33 0.00 0.33 0.66 188.98 85,900   100%
132 3.3 386,250 6.2 0.33 0.33 0.00 0.33 0.66 189.03 85,921   100%
134 3.1 386,567 6.2 0.33 0.33 0.00 0.33 0.66 189.07 85,940   100%
136 2.8 386,854 6.2 0.33 0.33 0.00 0.33 0.66 189.11 85,958   100%
138 2.6 387,113 6.2 0.33 0.33 0.00 0.33 0.66 189.14 85,973   100%
140 2.4 387,346 6.2 0.33 0.33 0.00 0.33 0.66 189.17 85,987   100%
142 2.2 387,555 6.2 0.33 0.33 0.00 0.33 0.66 189.20 86,000   100%
144 2.1 387,743 6.2 0.33 0.33 0.00 0.33 0.66 189.23 86,011   100%
146 1.9 387,909 6.2 0.33 0.33 0.00 0.33 0.66 189.25 86,022   100%
148 1.7 388,057 6.2 0.33 0.33 0.00 0.33 0.66 189.27 86,031   100%
150 1.6 388,188 6.2 0.33 0.33 0.00 0.33 0.66 189.28 86,038   100%
152 1.5 388,302 6.2 0.33 0.33 0.00 0.33 0.66 189.30 86,045   100%
154 1.4 388,402 6.2 0.33 0.33 0.00 0.33 0.66 189.31 86,051   100%
156 1.3 388,488 6.2 0.33 0.33 0.00 0.33 0.66 189.32 86,057   100%
158 1.2 388,562 6.2 0.33 0.33 0.00 0.33 0.66 189.33 86,061   100%
160 1.1 388,623 6.2 0.33 0.33 0.00 0.33 0.66 189.34 86,065   100%
162 1.0 388,674 6.2 0.33 0.33 0.00 0.33 0.66 189.35 86,068   100%
164 0.9 388,715 6.2 0.33 0.33 0.00 0.33 0.66 189.35 86,070   100%
166 0.9 388,747 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,072   100%
168 0.8 388,770 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,074   100%
170 0.7 388,786 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,075   100%
172 0.7 388,794 6.2 0.33 0.33 0.00 0.33 0.66 189.37 86,075   100%
174 0.6 388,796 6.2 0.33 0.33 0.00 0.33 0.66 189.37 86,075   100%
176 0.6 388,791 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,075   100%
178 0.5 388,781 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,074   100%
180 0.5 388,765 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,073   100%
182 0.5 388,744 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,072   100%
184 0.4 388,719 6.2 0.33 0.33 0.00 0.33 0.66 189.36 86,071   100%
186 0.4 388,690 6.2 0.33 0.33 0.00 0.33 0.66 189.35 86,069   100%
188 0.4 388,657 6.2 0.33 0.33 0.00 0.33 0.66 189.35 86,067   100%
190 0.3 388,621 6.2 0.33 0.33 0.00 0.33 0.66 189.34 86,065   100%
192 0.3 388,581 6.2 0.33 0.33 0.00 0.33 0.66 189.34 86,062   100%
194 0.3 388,538 6.2 0.33 0.33 0.00 0.33 0.66 189.33 86,060   100%
196 0.3 388,492 6.2 0.33 0.33 0.00 0.33 0.66 189.33 86,057   100%
198 0.2 388,444 6.2 0.33 0.33 0.00 0.33 0.66 189.32 86,054   100%
200 0.2 388,394 6.2 0.33 0.33 0.00 0.33 0.66 189.31 86,051   100%
202 0.2 388,341 6.2 0.33 0.33 0.00 0.33 0.66 189.30 86,048   100%
204 0.2 388,286 6.2 0.33 0.33 0.00 0.33 0.66 189.30 86,044   100%
206 0.2 388,229 6.2 0.33 0.33 0.00 0.33 0.66 189.29 86,041   100%

SB 10-yr (P1) HG SB 05.xlsx  
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #6 Sheet:   1 Of:   4

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1 2 2 2

Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 13.6 16.8 16.8 16.8

Disturbed Area (ac) = 13.6 16.8 16.8 16.8
Curve Number CN = 94 94 94 94 Hydrographs

Rainfall Depth P (in) = 5.17 5.17 6.14 7.71 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 87.89 100.08 120.20 152.57 Hydrographs

Design Criteria

Required sediment storage 1,800 cf / acre of drainage
Required sediment storage 30,240 cf (based on largest Phase)

Required Surface Area 435 sf/cfs of the 10-yr storm peak flow (based on the largest Phase in cfs) 
Required Surface Area (SF) 43,535 of the 10-yr storm peak flow (based on the largest Phase) 

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be gretaer than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

211 0 400 - - -
212 1 39,836 14,743 14,743 546
213 2 42,297 41,060 55,803 2,067
214 3 44,814 43,549 99,352 3,680
215 4 47,388 46,095 145,447 5,387
216 5 50,019 48,698 194,145 7,191
217 6 52,706 51,357 245,502 9,093
218 7 55,450 54,072 299,574 11,095

Design Sediment Depth (ft) = 3
Sediment Storage (cf) = 99,352 Required Sediment Storage Achieved

Design Surface Area Depth (ft) = 3
Surface Area (sf) = 44,814 Required Surface Area Achieved

SB 06.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #6 Sheet:   2 Of:   4

Select Skimmer

A. R. Jarrett Method

D = [Q / (2,310 * (H0.5)]0.5

D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 99,352
Number of Skimmers 1

Days to Drain = 5 assumed
Q (cf/day) = 19,870 0.23 cfs

Selected Skimmer Size (inches) = 5
Head on Skimmer (feet) = 0.333

Diameter of Orifice (inches) = 3.9

Route the flow through the Basin
Riser is not perforated, but skimmer is attached.

S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100

S = 0.64 0.64 0.64 0.64
Runoff Depth Q* (inches) = 4.48 4.48 5.44 6.99

Time to Peak Tp (min) = 30.14 32.70 33.07 33.52

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 3 S1 (cf)= 99,352

Z2 (ft) = 6 S2 (cf) = 245,502

b = ln(S2/S1)/ln(Z2/Z1) = 1.3 Ref 2, III-8

KS = S2/Z2
b = 23,686

SB 06.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #6 Sheet:   3 Of:   4

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 7.00

Set Top of Dam at (ft) = 7.50

Emergency Spillway
QE (cfs) = 100-Yr Storm

QE (cfs) = 7.6
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 10

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.31 3.62 1.53 0.27 1.53 2.1 0.2
0.02 0.26 2.89 1.08 0.23 1.08 2.6 0.3

Construct the channel to be : 10 ft, Bottom Width (measured at top of lining)
0.5 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 6
Use Anti-Seep Collar Size (ft)  = 6 x 6

See Hydrograph

SB 06.xlsx
SB Dims



HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #6 Sheet:   4 Of:   4

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 54 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 103.38 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 2.73
Width & Length (ft) = 5.5

Thickness (ft) = 2.4

Anti-Vortex Device:
Diameter of Riser (in) = 54 From Hydrograph

Cylinder Diameter (in) = 78 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 16
Cylinder Height (in) = 25

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 18 6 * Barrel Diameter
QB (cfs) = 14.0 Peak Flow out of the barrel 25-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

14.0 4.59 0.43 8.7 0.39 4.59 1.6

Flow Depth = Tailwater, d (ft) = 0.43 0.5* Barrel Diameter (ft) = 1.50 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

3 9 12 15 0.5 Class B

Conclusion
The basin can contain the 10-yr storm and pass the 100-yr storm without overtopping the berm.

SB 06.xlsx
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HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   1 Of   2

Diameter of Riser (in) = 54
Circumference of Riser (in) = 169.6

Height of Riser from bottom of barrel (in) = 78 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 1 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.23 0.23
0.39 0.00 0.00 0.00 0.23 0.23
0.44 0.00 0.00 0.00 0.23 0.23
0.49 0.00 0.00 0.00 0.23 0.23
0.54 0.00 0.00 0.00 0.23 0.23
0.59 0.00 0.00 0.00 0.23 0.23
0.64 0.00 0.00 0.00 0.23 0.23
0.69 0.00 0.00 0.00 0.23 0.23
0.74 0.00 0.00 0.00 0.23 0.23
0.79 0.00 0.00 0.00 0.23 0.23
0.84 0.00 0.00 0.00 0.23 0.23
0.89 0.00 0.00 0.00 0.23 0.23
0.94 0.00 0.00 0.00 0.23 0.23
0.99 0.00 0.00 0.00 0.23 0.23
1.04 0.00 0.00 0.00 0.23 0.23
1.09 0.00 0.00 0.00 0.23 0.23
1.14 0.00 0.00 0.00 0.23 0.23
1.19 0.00 0.00 0.00 0.23 0.23
1.24 0.00 0.00 0.00 0.23 0.23
1.29 0.00 0.00 0.00 0.23 0.23
1.34 0.00 0.00 0.00 0.23 0.23
1.39 0.00 0.00 0.00 0.23 0.23
1.44 0.00 0.00 0.00 0.23 0.23
1.49 0.00 0.00 0.00 0.23 0.23
1.54 0.00 0.00 0.00 0.23 0.23
1.59 0.00 0.00 0.00 0.23 0.23

Perforations

SB 06.xlsx Pipe Perf-Skimmer



HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   2 Of   2

1.64 0.00 0.00 0.00 0.23 0.23
1.69 0.00 0.00 0.00 0.23 0.23
1.74 0.00 0.00 0.00 0.23 0.23
1.79 0.00 0.00 0.00 0.23 0.23
1.84 0.00 0.00 0.00 0.23 0.23
1.89 0.00 0.00 0.00 0.23 0.23
1.94 0.00 0.00 0.00 0.23 0.23
1.99 0.00 0.00 0.00 0.23 0.23
2.04 0.00 0.00 0.00 0.23 0.23
2.09 0.00 0.00 0.00 0.23 0.23
2.14 0.00 0.00 0.00 0.23 0.23
2.19 0.00 0.00 0.00 0.23 0.23
2.24 0.00 0.00 0.00 0.23 0.23
2.29 0.00 0.00 0.00 0.23 0.23
2.34 0.00 0.00 0.00 0.23 0.23
2.39 0.00 0.00 0.00 0.23 0.23
2.44 0.00 0.00 0.00 0.23 0.23
2.49 0.00 0.00 0.00 0.23 0.23
2.54 0.00 0.00 0.00 0.23 0.23
2.59 0.00 0.00 0.00 0.23 0.23
2.64 0.00 0.00 0.00 0.23 0.23
2.69 0.00 0.00 0.00 0.23 0.23
2.74 0.00 0.00 0.00 0.23 0.23
2.79 0.00 0.00 0.00 0.23 0.23
2.84 0.00 0.00 0.00 0.23 0.23
2.89 0.00 0.00 0.00 0.23 0.23
2.94 0.00 0.00 0.00 0.23 0.23
2.99 0.00 0.00 0.00 0.23 0.23
3.04 0.00 0.00 0.00 0.23 0.23
3.09 0.00 0.00 0.00 0.23 0.23
3.14 0.00 0.00 0.00 0.23 0.23
3.19 0.00 0.00 0.00 0.23 0.23
3.24 0.00 0.00 0.00 0.23 0.23
3.29 0.00 0.00 0.00 0.23 0.23
3.34 0.00 0.00 0.00 0.23 0.23
3.39 0.00 0.00 0.00 0.23 0.23
3.44 0.00 0.00 0.00 0.23 0.23
3.49 0.00 0.00 0.00 0.23 0.23
3.54 0.00 0.00 0.00 0.23 0.23
3.59 0.00 0.00 0.00 0.23 0.23
3.64 0.00 0.00 0.00 0.23 0.23
3.69 0.00 0.00 0.00 0.23 0.23
3.74 0.00 0.00 0.00 0.23 0.23
3.79 0.00 0.00 0.00 0.23 0.23
3.84 0.00 0.00 0.00 0.23 0.23
3.89 0.00 0.00 0.00 0.23 0.23
3.94 0.00 0.00 0.00 0.23 0.23
3.99 0.00 0.00 0.00 0.23 0.23

SB 06.xlsx Pipe Perf-Skimmer



Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: _1___of __2__

Qp = 87.89 cfs Sediment Basin # 6 Brickhaven
Tp = 30.14 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 1 Ks = 23,686

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 3.5 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.5 (ft) elevation 217.50 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 218.00 100% Minimum Settling Efficiency

Total Height of Dam = 7.5 (ft) elevation 218.50 5.5 ft Maximum Stage 216.50 msl elevation

Length of Emergency Spillway = 10 (ft) 0.2 cfs Peak outflow

Diameter of Riser = 54 (in) 0.2 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 211.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 1.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 3.8 114 0.0 0.00 0.00 0.00 0.00 0.00 19.54 8,881     N/A
6 8.3 566 0.1 0.00 0.00 0.00 0.00 0.00 28.41 12,911   N/A
8 14.4 1,564 0.1 0.00 0.00 0.00 0.00 0.00 36.03 16,375   N/A

10 21.8 3,293 0.2 0.00 0.00 0.00 0.00 0.00 42.88 19,489   N/A
12 30.1 5,906 0.3 0.23 0.23 0.00 0.23 0.23 49.15 22,342   100%
14 39.0 9,493 0.5 0.23 0.23 0.00 0.23 0.23 54.92 24,963   100%
16 48.2 14,150 0.7 0.23 0.23 0.00 0.23 0.23 60.29 27,405   100%
18 57.1 19,905 0.9 0.23 0.23 0.00 0.23 0.23 65.30 29,681   100%
20 65.5 26,735 1.1 0.23 0.23 0.00 0.23 0.23 69.96 31,800   100%
22 73.0 34,572 1.3 0.23 0.23 0.00 0.23 0.23 74.29 33,770   100%
24 79.2 43,303 1.6 0.23 0.23 0.00 0.23 0.23 78.31 35,595   100%
26 83.9 52,777 1.8 0.23 0.23 0.00 0.23 0.23 82.02 37,280   100%
28 86.8 62,812 2.1 0.23 0.23 0.00 0.23 0.23 85.42 38,828   100%
30 87.9 73,200 2.4 0.23 0.23 0.00 0.23 0.23 88.53 40,243   100%
32 87.1 83,719 2.6 0.23 0.23 0.00 0.23 0.23 91.36 41,526   100%
34 84.4 94,140 2.9 0.23 0.23 0.00 0.23 0.23 93.90 42,681   100%
36 80.0 104,239 3.1 0.23 0.23 0.00 0.23 0.23 96.16 43,710   100%
38 74.1 113,806 3.3 0.23 0.23 0.00 0.23 0.23 98.16 44,616   100%
40 68.0 122,668 3.5 0.23 0.23 0.00 0.23 0.23 99.89 45,405   100%
42 62.3 130,796 3.7 0.23 0.23 0.00 0.23 0.23 101.40 46,091   100%
44 57.2 138,250 3.9 0.23 0.23 0.00 0.23 0.23 102.72 46,692   100%
46 52.5 145,086 4.0 0.23 0.23 0.00 0.23 0.23 103.89 47,222   100%
48 48.1 151,354 4.1 0.23 0.23 0.00 0.23 0.23 104.92 47,692   100%
50 44.2 157,102 4.3 0.23 0.23 0.00 0.23 0.23 105.84 48,109   100%
52 40.5 162,373 4.4 0.23 0.23 0.00 0.23 0.23 106.66 48,482   100%
54 37.2 167,206 4.5 0.23 0.23 0.00 0.23 0.23 107.39 48,815   100%
56 34.1 171,637 4.6 0.23 0.23 0.00 0.23 0.23 108.05 49,114   100%
58 31.3 175,700 4.6 0.23 0.23 0.00 0.23 0.23 108.64 49,384   100%
60 28.7 179,425 4.7 0.23 0.23 0.00 0.23 0.23 109.18 49,627   100%
62 26.3 182,840 4.8 0.23 0.23 0.00 0.23 0.23 109.66 49,846   100%
64 24.1 185,970 4.8 0.23 0.23 0.00 0.23 0.23 110.10 50,044   100%
66 22.1 188,839 4.9 0.23 0.23 0.00 0.23 0.23 110.49 50,224   100%
68 20.3 191,469 5.0 0.23 0.23 0.00 0.23 0.23 110.85 50,386   100%
70 18.6 193,880 5.0 0.23 0.23 0.00 0.23 0.23 111.17 50,534   100%
72 17.1 196,088 5.1 0.23 0.23 0.00 0.23 0.23 111.47 50,668   100%
74 15.7 198,112 5.1 0.23 0.23 0.00 0.23 0.23 111.74 50,790   100%
76 14.4 199,967 5.1 0.23 0.23 0.00 0.23 0.23 111.98 50,900   100%
78 13.2 201,666 5.2 0.23 0.23 0.00 0.23 0.23 112.20 51,001   100%
80 12.1 203,222 5.2 0.23 0.23 0.00 0.23 0.23 112.40 51,093   100%
82 11.1 204,648 5.2 0.23 0.23 0.00 0.23 0.23 112.59 51,176   100%

SB 06.xlsx SB 10-yr (P1) HG



Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: _2__of __2__

84 10.2 205,953 5.2 0.23 0.23 0.00 0.23 0.23 112.76 51,252   100%
86 9.3 207,148 5.3 0.23 0.23 0.00 0.23 0.23 112.91 51,322   100%
88 8.6 208,242 5.3 0.23 0.23 0.00 0.23 0.23 113.05 51,385   100%
90 7.9 209,244 5.3 0.23 0.23 0.00 0.23 0.23 113.17 51,443   100%
92 7.2 210,160 5.3 0.23 0.23 0.00 0.23 0.23 113.29 51,495   100%
94 6.6 210,999 5.3 0.23 0.23 0.00 0.23 0.23 113.40 51,543   100%
96 6.1 211,766 5.4 0.23 0.23 0.00 0.23 0.23 113.49 51,587   100%
98 5.6 212,467 5.4 0.23 0.23 0.00 0.23 0.23 113.58 51,627   100%

100 5.1 213,108 5.4 0.23 0.23 0.00 0.23 0.23 113.66 51,663   100%
102 4.7 213,693 5.4 0.23 0.23 0.00 0.23 0.23 113.73 51,696   100%
104 4.3 214,228 5.4 0.23 0.23 0.00 0.23 0.23 113.80 51,727   100%
106 3.9 214,717 5.4 0.23 0.23 0.00 0.23 0.23 113.86 51,754   100%
108 3.6 215,163 5.4 0.23 0.23 0.00 0.23 0.23 113.91 51,779   100%
110 3.3 215,570 5.4 0.23 0.23 0.00 0.23 0.23 113.96 51,802   100%
112 3.0 215,940 5.4 0.23 0.23 0.00 0.23 0.23 114.01 51,823   100%
114 2.8 216,278 5.4 0.23 0.23 0.00 0.23 0.23 114.05 51,842   100%
116 2.6 216,586 5.5 0.23 0.23 0.00 0.23 0.23 114.09 51,859   100%
118 2.4 216,866 5.5 0.23 0.23 0.00 0.23 0.23 114.12 51,875   100%
120 2.2 217,121 5.5 0.23 0.23 0.00 0.23 0.23 114.16 51,889   100%
122 2.0 217,352 5.5 0.23 0.23 0.00 0.23 0.23 114.18 51,902   100%
124 1.8 217,562 5.5 0.23 0.23 0.00 0.23 0.23 114.21 51,914   100%
126 1.7 217,752 5.5 0.23 0.23 0.00 0.23 0.23 114.23 51,924   100%
128 1.5 217,924 5.5 0.23 0.23 0.00 0.23 0.23 114.25 51,934   100%
130 1.4 218,080 5.5 0.23 0.23 0.00 0.23 0.23 114.27 51,943   100%
132 1.3 218,221 5.5 0.23 0.23 0.00 0.23 0.23 114.29 51,950   100%
134 1.2 218,348 5.5 0.23 0.23 0.00 0.23 0.23 114.31 51,957   100%
136 1.1 218,461 5.5 0.23 0.23 0.00 0.23 0.23 114.32 51,964   100%
138 1.0 218,564 5.5 0.23 0.23 0.00 0.23 0.23 114.33 51,970   100%
140 0.9 218,655 5.5 0.23 0.23 0.00 0.23 0.23 114.34 51,975   100%
142 0.8 218,737 5.5 0.23 0.23 0.00 0.23 0.23 114.35 51,979   100%
144 0.8 218,810 5.5 0.23 0.23 0.00 0.23 0.23 114.36 51,983   100%
146 0.7 218,874 5.5 0.23 0.23 0.00 0.23 0.23 114.37 51,987   100%
148 0.6 218,931 5.5 0.23 0.23 0.00 0.23 0.23 114.38 51,990   100%
150 0.6 218,980 5.5 0.23 0.23 0.00 0.23 0.23 114.38 51,993   100%
152 0.5 219,024 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,995   100%
154 0.5 219,061 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,997   100%
156 0.5 219,094 5.5 0.23 0.23 0.00 0.23 0.23 114.40 51,999   100%
158 0.4 219,121 5.5 0.23 0.23 0.00 0.23 0.23 114.40 52,000   100%
160 0.4 219,143 5.5 0.23 0.23 0.00 0.23 0.23 114.40 52,002   100%
162 0.4 219,162 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,003   100%
164 0.3 219,177 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,004   100%
166 0.3 219,188 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,004   100%
168 0.3 219,196 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,005   100%
170 0.2 219,201 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,005   100%
172 0.2 219,203 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,005   100%
174 0.2 219,203 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,005   100%
176 0.2 219,201 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,005   100%
178 0.2 219,196 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,005   100%
180 0.2 219,190 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,004   100%
182 0.1 219,182 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,004   100%
184 0.1 219,172 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,003   100%
186 0.1 219,161 5.5 0.23 0.23 0.00 0.23 0.23 114.41 52,003   100%
188 0.1 219,148 5.5 0.23 0.23 0.00 0.23 0.23 114.40 52,002   100%
190 0.1 219,135 5.5 0.23 0.23 0.00 0.23 0.23 114.40 52,001   100%
192 0.1 219,120 5.5 0.23 0.23 0.00 0.23 0.23 114.40 52,000   100%
194 0.1 219,104 5.5 0.23 0.23 0.00 0.23 0.23 114.40 51,999   100%
196 0.1 219,087 5.5 0.23 0.23 0.00 0.23 0.23 114.40 51,999   100%
198 0.1 219,069 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,998   100%
200 0.1 219,050 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,997   100%
202 0.1 219,031 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,995   100%
204 0.1 219,011 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,994   100%
206 0.1 218,990 5.5 0.23 0.23 0.00 0.23 0.23 114.39 51,993   100%
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Qp = 100.08 cfs Sediment Basin # 6 Brickhaven
Tp = 32.70 minutes Phase 2
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 1 Ks = 23,686

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 3.5 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.5 (ft) elevation 217.50 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7 (ft) elevation 218.00 100% Minimum Settling Efficiency

Total Height of Dam = 7.5 (ft) elevation 218.50 6.5 ft Maximum Stage 217.47 msl elevation

Length of Emergency Spillway = 10 (ft) 0.2 cfs Peak outflow

Diameter of Riser = 54 (in) 0.2 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 211.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACIT

Y [cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 0.9 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 3.6 110 0.0 0.00 0.00 0.00 0.00 0.00 19.39 8,814       N/A
6 8.1 548 0.1 0.00 0.00 0.00 0.00 0.00 28.20 12,818     N/A
8 14.1 1,519 0.1 0.00 0.00 0.00 0.00 0.00 35.78 16,264     N/A

10 21.4 3,206 0.2 0.00 0.00 0.00 0.00 0.00 42.61 19,369     N/A
12 29.7 5,771 0.3 0.00 0.00 0.00 0.00 0.00 48.89 22,221     N/A
14 38.8 9,338 0.5 0.23 0.23 0.00 0.23 0.23 54.71 24,867     100%
16 48.4 13,971 0.7 0.23 0.23 0.00 0.23 0.23 60.11 27,323     100%
18 57.9 19,746 0.9 0.23 0.23 0.00 0.23 0.23 65.17 29,625     100%
20 67.2 26,670 1.1 0.23 0.23 0.00 0.23 0.23 69.92 31,782     100%
22 75.9 34,710 1.3 0.23 0.23 0.00 0.23 0.23 74.36 33,801     100%
24 83.6 43,788 1.6 0.23 0.23 0.00 0.23 0.23 78.51 35,688     100%
26 90.1 53,791 1.9 0.23 0.23 0.00 0.23 0.23 82.38 37,446     100%
28 95.1 64,571 2.2 0.23 0.23 0.00 0.23 0.23 85.98 39,080     100%
30 98.4 75,951 2.4 0.23 0.23 0.00 0.23 0.23 89.30 40,591     100%
32 100.0 87,732 2.7 0.23 0.23 0.00 0.23 0.23 92.36 41,983     100%
34 99.7 99,700 3.0 0.23 0.23 0.00 0.23 0.23 95.17 43,257     100%
36 97.6 111,636 3.3 0.23 0.23 0.00 0.23 0.23 97.71 44,416     100%
38 93.7 123,319 3.5 0.23 0.23 0.00 0.23 0.23 100.02 45,461     100%
40 88.3 134,539 3.8 0.23 0.23 0.00 0.23 0.23 102.07 46,396     100%
42 81.8 145,105 4.0 0.23 0.23 0.00 0.23 0.23 103.89 47,224     100%
44 75.5 154,893 4.2 0.23 0.23 0.00 0.23 0.23 105.49 47,950     100%
46 69.8 163,930 4.4 0.23 0.23 0.00 0.23 0.23 106.90 48,590     100%
48 64.4 172,275 4.6 0.23 0.23 0.00 0.23 0.23 108.15 49,157     100%
50 59.5 179,980 4.7 0.23 0.23 0.00 0.23 0.23 109.26 49,662     100%
52 55.0 187,093 4.9 0.23 0.23 0.00 0.23 0.23 110.25 50,115     100%
54 50.8 193,662 5.0 0.23 0.23 0.00 0.23 0.23 111.14 50,520     100%
56 46.9 199,725 5.1 0.23 0.23 0.00 0.23 0.23 111.95 50,886     100%
58 43.3 205,324 5.2 0.23 0.23 0.00 0.23 0.23 112.67 51,216     100%
60 40.0 210,492 5.3 0.23 0.23 0.00 0.23 0.23 113.33 51,514     100%
62 36.9 215,263 5.4 0.23 0.23 0.00 0.23 0.23 113.93 51,785     100%
64 34.1 219,668 5.5 0.23 0.23 0.00 0.23 0.23 114.47 52,031     100%
66 31.5 223,734 5.6 0.23 0.23 0.00 0.23 0.23 114.96 52,254     100%
68 29.1 227,487 5.7 0.23 0.23 0.00 0.23 0.23 115.41 52,458     100%
70 26.9 230,951 5.7 0.23 0.23 0.00 0.23 0.23 115.82 52,644     100%
72 24.8 234,148 5.8 0.23 0.23 0.00 0.23 0.23 116.19 52,813     100%
74 22.9 237,098 5.8 0.23 0.23 0.00 0.23 0.23 116.53 52,968     100%
76 21.2 239,821 5.9 0.23 0.23 0.00 0.23 0.23 116.84 53,110     100%
78 19.6 242,334 5.9 0.23 0.23 0.00 0.23 0.23 117.13 53,239     100%
80 18.1 244,653 6.0 0.23 0.23 0.00 0.23 0.23 117.39 53,358     100%
82 16.7 246,792 6.0 0.23 0.23 0.00 0.23 0.23 117.63 53,466     100%
84 15.4 248,766 6.1 0.23 0.23 0.00 0.23 0.23 117.85 53,566     100%
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86 14.2 250,587 6.1 0.23 0.23 0.00 0.23 0.23 118.05 53,657     100%
88 13.1 252,266 6.1 0.23 0.23 0.00 0.23 0.23 118.23 53,741     100%
90 12.1 253,815 6.2 0.23 0.23 0.00 0.23 0.23 118.40 53,818     100%
92 11.2 255,244 6.2 0.23 0.23 0.00 0.23 0.23 118.56 53,889     100%
94 10.4 256,561 6.2 0.23 0.23 0.00 0.23 0.23 118.70 53,954     100%
96 9.6 257,776 6.2 0.23 0.23 0.00 0.23 0.23 118.83 54,013     100%
98 8.8 258,895 6.2 0.23 0.23 0.00 0.23 0.23 118.95 54,068     100%

100 8.2 259,927 6.3 0.23 0.23 0.00 0.23 0.23 119.06 54,119     100%
102 7.5 260,878 6.3 0.23 0.23 0.00 0.23 0.23 119.16 54,165     100%
104 7.0 261,754 6.3 0.23 0.23 0.00 0.23 0.23 119.26 54,207     100%
106 6.4 262,561 6.3 0.23 0.23 0.00 0.23 0.23 119.34 54,246     100%
108 5.9 263,304 6.3 0.23 0.23 0.00 0.23 0.23 119.42 54,282     100%
110 5.5 263,989 6.3 0.23 0.23 0.00 0.23 0.23 119.49 54,315     100%
112 5.1 264,618 6.4 0.23 0.23 0.00 0.23 0.23 119.56 54,345     100%
114 4.7 265,198 6.4 0.23 0.23 0.00 0.23 0.23 119.62 54,373     100%
116 4.3 265,731 6.4 0.23 0.23 0.00 0.23 0.23 119.68 54,399     100%
118 4.0 266,222 6.4 0.23 0.23 0.00 0.23 0.23 119.73 54,422     100%
120 3.7 266,673 6.4 0.23 0.23 0.00 0.23 0.23 119.78 54,444     100%
122 3.4 267,087 6.4 0.23 0.23 0.00 0.23 0.23 119.82 54,463     100%
124 3.1 267,467 6.4 0.23 0.23 0.00 0.23 0.23 119.86 54,482     100%
126 2.9 267,817 6.4 0.23 0.23 0.00 0.23 0.23 119.90 54,498     100%
128 2.7 268,137 6.4 0.23 0.23 0.00 0.23 0.23 119.93 54,513     100%
130 2.5 268,431 6.4 0.23 0.23 0.00 0.23 0.23 119.96 54,527     100%
132 2.3 268,700 6.4 0.23 0.23 0.00 0.23 0.23 119.99 54,540     100%
134 2.1 268,947 6.4 0.23 0.23 0.00 0.23 0.23 120.01 54,552     100%
136 1.9 269,172 6.4 0.23 0.23 0.00 0.23 0.23 120.04 54,563     100%
138 1.8 269,379 6.4 0.23 0.23 0.00 0.23 0.23 120.06 54,572     100%
140 1.7 269,567 6.4 0.23 0.23 0.00 0.23 0.23 120.08 54,581     100%
142 1.5 269,739 6.4 0.23 0.23 0.00 0.23 0.23 120.10 54,589     100%
144 1.4 269,896 6.5 0.23 0.23 0.00 0.23 0.23 120.11 54,597     100%
146 1.3 270,038 6.5 0.23 0.23 0.00 0.23 0.23 120.13 54,604     100%
148 1.2 270,168 6.5 0.23 0.23 0.00 0.23 0.23 120.14 54,610     100%
150 1.1 270,285 6.5 0.23 0.23 0.00 0.23 0.23 120.15 54,615     100%
152 1.0 270,392 6.5 0.23 0.23 0.00 0.23 0.23 120.16 54,620     100%
154 1.0 270,488 6.5 0.23 0.23 0.00 0.23 0.23 120.17 54,625     100%
156 0.9 270,575 6.5 0.23 0.23 0.00 0.23 0.23 120.18 54,629     100%
158 0.8 270,653 6.5 0.23 0.23 0.00 0.23 0.23 120.19 54,633     100%
160 0.8 270,723 6.5 0.23 0.23 0.00 0.23 0.23 120.20 54,636     100%
162 0.7 270,785 6.5 0.23 0.23 0.00 0.23 0.23 120.21 54,639     100%
164 0.6 270,841 6.5 0.23 0.23 0.00 0.23 0.23 120.21 54,641     100%
166 0.6 270,890 6.5 0.23 0.23 0.00 0.23 0.23 120.22 54,644     100%
168 0.5 270,934 6.5 0.23 0.23 0.00 0.23 0.23 120.22 54,646     100%
170 0.5 270,972 6.5 0.23 0.23 0.00 0.23 0.23 120.22 54,648     100%
172 0.5 271,004 6.5 0.23 0.23 0.00 0.23 0.23 120.23 54,649     100%
174 0.4 271,033 6.5 0.23 0.23 0.00 0.23 0.23 120.23 54,650     100%
176 0.4 271,057 6.5 0.23 0.23 0.00 0.23 0.23 120.23 54,652     100%
178 0.4 271,077 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,653     100%
180 0.3 271,093 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,653     100%
182 0.3 271,106 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,654     100%
184 0.3 271,116 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,654     100%
186 0.3 271,124 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,655     100%
188 0.2 271,128 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,655     100%
190 0.2 271,130 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,655     100%
192 0.2 271,130 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,655     100%
194 0.2 271,127 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,655     100%
196 0.2 271,123 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,655     100%
198 0.2 271,117 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,654     100%
200 0.2 271,109 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,654     100%
202 0.1 271,100 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,654     100%
204 0.1 271,089 6.5 0.23 0.23 0.00 0.23 0.23 120.24 54,653     100%
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Qp = 120.20 cfs Sediment Basin # 6 Brickhaven
Tp = 33.07 minutes Phase 2
dT = Max of 2 minutes 25  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 1 Ks = 23,686

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 3.5 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.5 (ft) elevation 217.50 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 218.00 99% Minimum Settling Efficiency

Total Height of Dam = 7.5 (ft) elevation 218.50 6.9 ft Maximum Stage 217.9 msl elevation

Length of Emergency Spillway = 10 (ft) 14.0 cfs Peak outflow

Diameter of Riser = 54 (in) 14.0 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 211.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFL
OW [cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
2 1.1 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
4 4.3 130 0.0 0.00 0.00 0.00 0.00 0.00 20.13 9,152      N/A
6 9.5 644 0.1 0.00 0.00 0.00 0.00 0.00 29.28 13,310     N/A
8 16.5 1,785 0.1 0.00 0.00 0.00 0.00 0.00 37.16 16,890     N/A

10 25.1 3,770 0.2 0.00 0.00 0.00 0.00 0.00 44.25 20,116     N/A
12 35.0 6,788 0.4 0.23 0.23 0.00 0.23 0.23 50.78 23,080     100%
14 45.8 10,961 0.6 0.23 0.23 0.00 0.23 0.23 56.80 25,817     100%
16 57.1 16,427 0.8 0.23 0.23 0.00 0.23 0.23 62.43 28,378     100%
18 68.5 23,247 1.0 0.23 0.23 0.00 0.23 0.23 67.71 30,777     100%
20 79.5 31,433 1.2 0.23 0.23 0.00 0.23 0.23 72.66 33,027     100%
22 89.9 40,951 1.5 0.23 0.23 0.00 0.23 0.23 77.29 35,133     100%
24 99.3 51,716 1.8 0.23 0.23 0.00 0.23 0.23 81.63 37,103     100%
26 107.2 63,598 2.1 0.23 0.23 0.00 0.23 0.23 85.67 38,941     100%
28 113.4 76,430 2.5 0.23 0.23 0.00 0.23 0.23 89.43 40,651     100%
30 117.7 90,007 2.8 0.23 0.23 0.00 0.23 0.23 92.92 42,235     100%
32 119.9 104,100 3.1 0.23 0.23 0.00 0.23 0.23 96.13 43,696     100%
34 120.0 118,460 3.4 0.23 0.23 0.00 0.23 0.23 99.08 45,036     100%
36 117.9 132,827 3.7 0.23 0.23 0.00 0.23 0.23 101.77 46,258     100%
38 113.7 146,945 4.0 0.23 0.23 0.00 0.23 0.23 104.20 47,363     100%
40 107.6 160,563 4.3 0.23 0.23 0.00 0.23 0.23 106.38 48,355     100%
42 100.1 173,450 4.6 0.23 0.23 0.00 0.23 0.23 108.32 49,235     100%
44 92.5 185,429 4.8 0.23 0.23 0.00 0.23 0.23 110.02 50,010     100%
46 85.5 196,501 5.1 0.23 0.23 0.00 0.23 0.23 111.52 50,693     100%
48 79.0 206,732 5.3 0.23 0.23 0.00 0.23 0.23 112.86 51,298     100%
50 73.1 216,189 5.4 0.23 0.23 0.00 0.23 0.23 114.04 51,837     100%
52 67.5 224,928 5.6 0.23 0.23 0.00 0.23 0.23 115.10 52,319     100%
54 62.4 233,004 5.8 0.23 0.23 0.00 0.23 0.23 116.06 52,753     100%
56 57.7 240,467 5.9 0.23 0.23 0.00 0.23 0.23 116.91 53,143     100%
58 53.3 247,364 6.0 0.23 0.23 0.00 0.23 0.23 117.69 53,495     100%
60 49.3 253,737 6.2 0.23 0.23 0.00 0.23 0.23 118.39 53,814     100%
62 45.6 259,626 6.3 0.23 0.23 0.00 0.23 0.23 119.03 54,104     100%
64 42.1 265,068 6.4 0.23 0.23 0.00 0.23 0.23 119.61 54,367     100%
66 38.9 270,096 6.5 0.23 0.23 0.00 0.23 0.23 120.13 54,606     100%
68 36.0 274,741 6.5 0.23 0.61 0.00 76.29 0.61 120.61 54,824     100%
70 33.3 278,989 6.6 0.23 2.11 0.00 76.87 2.11 121.05 55,021     100%
72 30.8 282,729 6.7 0.23 3.96 0.00 77.38 3.96 121.42 55,193     100%
74 28.4 285,945 6.7 0.23 5.84 0.00 77.81 5.84 121.75 55,339     100%
76 26.3 288,656 6.8 0.23 7.61 0.00 78.18 7.61 122.01 55,461     100%
78 24.3 290,897 6.8 0.23 9.19 0.00 78.47 9.19 122.24 55,562     99%
80 22.5 292,709 6.9 0.23 10.54 0.00 78.71 10.54 122.41 55,642     99%
82 20.8 294,139 6.9 0.23 11.65 0.00 78.90 11.65 122.55 55,706     99%
84 19.2 295,233 6.9 0.23 12.52 0.00 79.04 12.52 122.66 55,754     99%
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86 17.7 296,034 6.9 0.23 13.17 0.00 79.15 13.17 122.74 55,789     99%
88 16.4 296,582 6.9 0.23 13.62 0.00 79.22 13.62 122.79 55,814     99%
90 15.2 296,916 6.9 0.23 13.90 0.00 79.26 13.90 122.82 55,828     99%
92 14.0 297,068 6.9 0.23 14.02 0.00 79.28 14.02 122.84 55,835     99%
94 13.0 297,067 6.9 0.23 14.02 0.00 79.28 14.02 122.84 55,835     99%
96 12.0 296,938 6.9 0.23 13.91 0.00 79.27 13.91 122.82 55,829     99%
98 11.1 296,706 6.9 0.23 13.72 0.00 79.24 13.72 122.80 55,819     99%

100 10.2 296,387 6.9 0.23 13.46 0.00 79.20 13.46 122.77 55,805     99%
102 9.5 296,000 6.9 0.23 13.14 0.00 79.14 13.14 122.73 55,788     99%
104 8.7 295,558 6.9 0.23 12.78 0.00 79.09 12.78 122.69 55,768     99%
106 8.1 295,074 6.9 0.23 12.39 0.00 79.02 12.39 122.64 55,747     99%
108 7.5 294,557 6.9 0.23 11.98 0.00 78.96 11.98 122.59 55,724     99%
110 6.9 294,016 6.9 0.23 11.55 0.00 78.88 11.55 122.54 55,700     99%
112 6.4 293,458 6.9 0.23 11.12 0.00 78.81 11.12 122.49 55,676     99%
114 5.9 292,890 6.9 0.23 10.68 0.00 78.74 10.68 122.43 55,650     99%
116 5.5 292,317 6.9 0.23 10.24 0.00 78.66 10.24 122.37 55,625     99%
118 5.0 291,742 6.8 0.23 9.81 0.00 78.59 9.81 122.32 55,599     99%
120 4.7 291,169 6.8 0.23 9.39 0.00 78.51 9.39 122.26 55,574     99%
122 4.3 290,601 6.8 0.23 8.98 0.00 78.43 8.98 122.21 55,548     99%
124 4.0 290,040 6.8 0.23 8.58 0.00 78.36 8.58 122.15 55,523     99%
126 3.7 289,489 6.8 0.23 8.19 0.00 78.29 8.19 122.10 55,499     100%
128 3.4 288,948 6.8 0.23 7.81 0.00 78.21 7.81 122.04 55,474     100%
130 3.1 288,418 6.8 0.23 7.45 0.00 78.14 7.45 121.99 55,451     100%
132 2.9 287,901 6.8 0.23 7.11 0.00 78.08 7.11 121.94 55,427     100%
134 2.7 287,398 6.8 0.23 6.77 0.00 78.01 6.77 121.89 55,405     100%
136 2.5 286,908 6.8 0.23 6.45 0.00 77.94 6.45 121.84 55,383     100%
138 2.3 286,431 6.8 0.23 6.15 0.00 77.88 6.15 121.79 55,361     100%
140 2.1 285,969 6.7 0.23 5.86 0.00 77.82 5.86 121.75 55,340     100%
142 2.0 285,521 6.7 0.23 5.58 0.00 77.76 5.58 121.70 55,320     100%
144 1.8 285,087 6.7 0.23 5.31 0.00 77.70 5.31 121.66 55,300     100%
146 1.7 284,667 6.7 0.23 5.06 0.00 77.64 5.06 121.62 55,281     100%
148 1.5 284,261 6.7 0.23 4.82 0.00 77.59 4.82 121.58 55,263     100%
150 1.4 283,868 6.7 0.23 4.60 0.00 77.53 4.60 121.54 55,245     100%
152 1.3 283,488 6.7 0.23 4.38 0.00 77.48 4.38 121.50 55,228     100%
154 1.2 283,122 6.7 0.23 4.17 0.00 77.43 4.17 121.46 55,211     100%
156 1.1 282,768 6.7 0.23 3.98 0.00 77.39 3.98 121.43 55,195     100%
158 1.0 282,426 6.7 0.23 3.79 0.00 77.34 3.79 121.39 55,179     100%
160 1.0 282,097 6.7 0.23 3.62 0.00 77.30 3.62 121.36 55,164     100%
162 0.9 281,779 6.7 0.23 3.45 0.00 77.25 3.45 121.33 55,149     100%
164 0.8 281,472 6.7 0.23 3.29 0.00 77.21 3.29 121.30 55,135     100%
166 0.8 281,176 6.7 0.23 3.14 0.00 77.17 3.14 121.27 55,122     100%
168 0.7 280,891 6.7 0.23 3.00 0.00 77.13 3.00 121.24 55,109     100%
170 0.7 280,616 6.6 0.23 2.86 0.00 77.09 2.86 121.21 55,096     100%
172 0.6 280,350 6.6 0.23 2.74 0.00 77.06 2.74 121.18 55,084     100%
174 0.6 280,095 6.6 0.23 2.61 0.00 77.02 2.61 121.16 55,072     100%
176 0.5 279,848 6.6 0.23 2.50 0.00 76.99 2.50 121.13 55,061     100%
178 0.5 279,610 6.6 0.23 2.39 0.00 76.96 2.39 121.11 55,050     100%
180 0.4 279,380 6.6 0.23 2.29 0.00 76.93 2.29 121.09 55,039     100%
182 0.4 279,159 6.6 0.23 2.19 0.00 76.90 2.19 121.06 55,029     100%
184 0.4 278,945 6.6 0.23 2.09 0.00 76.87 2.09 121.04 55,019     100%
186 0.3 278,740 6.6 0.23 2.00 0.00 76.84 2.00 121.02 55,010     100%
188 0.3 278,541 6.6 0.23 1.92 0.00 76.81 1.92 121.00 55,001     100%
190 0.3 278,349 6.6 0.23 1.84 0.00 76.79 1.84 120.98 54,992     100%
192 0.3 278,164 6.6 0.23 1.76 0.00 76.76 1.76 120.96 54,983     100%
194 0.3 277,985 6.6 0.23 1.69 0.00 76.74 1.69 120.95 54,975     100%
196 0.2 277,813 6.6 0.23 1.62 0.00 76.71 1.62 120.93 54,967     100%
198 0.2 277,646 6.6 0.23 1.56 0.00 76.69 1.56 120.91 54,959     100%
200 0.2 277,485 6.6 0.23 1.50 0.00 76.67 1.50 120.89 54,952     100%
202 0.2 277,330 6.6 0.23 1.44 0.00 76.65 1.44 120.88 54,945     100%
204 0.2 277,180 6.6 0.23 1.38 0.00 76.63 1.38 120.86 54,938     100%
206 0.2 277,035 6.6 0.23 1.33 0.00 76.61 1.33 120.85 54,931     100%
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Qp = 152.6 cfs Sediment Basin # 6 Brickhaven
Tp = 33.5 minutes Phase 2
dT = Max of 2 minutes 100  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 1 Ks = 23,686

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 3.5 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 6.5 (ft) elevation 217.50 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 7.0 (ft) elevation 218.00 91% Minimum Settling Efficiency

Total Height of Dam = 7.5 (ft) elevation 218.50 7.4 ft Maximum Stage 218.4 msl elevation

Length of Emergency Spillway = 10 (ft) 47.7 cfs Peak outflow

Diameter of Riser = 54 (in) 40.1 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 211.0 7.6 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 1.3 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 5.3 160 0.0 0.00 0.00 0.00 0.00 0.00 21.15 9,616        N/A
6 11.7 796 0.1 0.00 0.00 0.00 0.00 0.00 30.77 13,985       N/A
8 20.5 2,206 0.2 0.00 0.00 0.00 0.00 0.00 39.04 17,747       N/A

10 31.1 4,661 0.3 0.00 0.00 0.00 0.00 0.00 46.51 21,139       N/A
12 43.4 8,396 0.5 0.23 0.23 0.00 0.23 0.23 53.37 24,257       100%
14 56.8 13,573 0.7 0.23 0.23 0.00 0.23 0.23 59.71 27,140       100%
16 70.9 20,359 0.9 0.23 0.23 0.00 0.23 0.23 65.64 29,838       100%
18 85.1 28,835 1.2 0.23 0.23 0.00 0.23 0.23 71.21 32,367       100%
20 99.1 39,024 1.5 0.23 0.23 0.00 0.23 0.23 76.43 34,740       100%
22 112.3 50,888 1.8 0.23 0.23 0.00 0.23 0.23 81.32 36,964       100%
24 124.2 64,333 2.2 0.23 0.23 0.00 0.23 0.23 85.90 39,046       100%
26 134.4 79,206 2.5 0.23 0.23 0.00 0.23 0.23 90.18 40,992       100%
28 142.6 95,307 2.9 0.23 0.23 0.00 0.23 0.23 94.17 42,804       100%
30 148.5 112,390 3.3 0.23 0.23 0.00 0.23 0.23 97.87 44,486       100%
32 151.8 130,178 3.7 0.23 0.23 0.00 0.23 0.23 101.29 46,040       100%
34 152.5 148,366 4.1 0.23 0.23 0.00 0.23 0.23 104.43 47,470       100%
36 150.5 166,637 4.5 0.23 0.23 0.00 0.23 0.23 107.31 48,776       100%
38 145.9 184,672 4.8 0.23 0.23 0.00 0.23 0.23 109.92 49,962       100%
40 138.9 202,157 5.2 0.23 0.23 0.00 0.23 0.23 112.27 51,030       100%
42 129.9 218,799 5.5 0.23 0.23 0.00 0.23 0.23 114.36 51,983       100%
44 120.2 234,356 5.8 0.23 0.23 0.00 0.23 0.23 116.21 52,824       100%
46 111.2 248,750 6.1 0.23 0.23 0.00 0.23 0.23 117.84 53,565       100%
48 102.9 262,067 6.3 0.23 0.23 0.00 0.23 0.23 119.29 54,222       100%
50 95.2 274,389 6.5 0.23 0.52 0.00 76.24 0.52 120.58 54,808       100%
52 88.1 285,753 6.7 0.23 5.72 0.00 77.79 5.72 121.73 55,330       100%
54 81.5 295,641 6.9 0.23 12.85 0.00 79.10 12.85 122.70 55,772       99%
56 75.5 303,884 7.1 0.23 20.07 0.50 80.17 20.57 123.49 56,132       98%
58 69.8 310,470 7.2 0.23 26.54 2.34 81.00 28.88 124.11 56,414       96%
60 64.6 315,384 7.3 0.23 31.72 4.20 81.62 35.92 124.57 56,621       94%
62 59.8 318,827 7.3 0.23 35.52 5.69 82.05 41.22 124.88 56,765       93%
64 55.3 321,056 7.4 0.23 38.05 6.74 82.33 44.79 125.09 56,858       92%
66 51.2 322,320 7.4 0.23 39.51 7.35 82.48 46.87 125.20 56,910       92%
68 47.4 322,840 7.4 0.23 40.12 7.61 82.55 47.73 125.25 56,932       91%
70 43.8 322,798 7.4 0.23 40.07 7.59 82.54 47.66 125.25 56,930       91%
72 40.6 322,339 7.4 0.23 39.53 7.36 82.48 46.90 125.20 56,911       92%
74 37.5 321,580 7.4 0.23 38.66 6.99 82.39 45.65 125.13 56,879       92%
76 34.7 320,607 7.4 0.23 37.54 6.52 82.27 44.06 125.05 56,839       92%
78 32.1 319,488 7.3 0.23 36.27 6.00 82.13 42.26 124.94 56,793       93%
80 29.7 318,274 7.3 0.23 34.90 5.44 81.98 40.35 124.83 56,742       93%
82 27.5 317,002 7.3 0.23 33.49 4.88 81.82 38.37 124.72 56,689       94%
84 25.5 315,701 7.3 0.23 32.07 4.33 81.66 36.39 124.60 56,635       94%
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86 23.6 314,390 7.3 0.23 30.65 3.79 81.50 34.44 124.48 56,580       95%
88 21.8 313,085 7.2 0.23 29.26 3.28 81.33 32.55 124.35 56,525       95%
90 20.2 311,797 7.2 0.23 27.91 2.81 81.17 30.72 124.23 56,470       95%
92 18.7 310,533 7.2 0.23 26.60 2.36 81.01 28.96 124.12 56,417       96%
94 17.3 309,299 7.2 0.23 25.35 1.95 80.86 27.30 124.00 56,364       96%
96 16.0 308,097 7.1 0.23 24.14 1.58 80.70 25.72 123.89 56,313       97%
98 14.8 306,930 7.1 0.23 22.99 1.24 80.56 24.23 123.78 56,263       97%

100 13.7 305,798 7.1 0.23 21.89 0.94 80.41 22.83 123.67 56,214       97%
102 12.7 304,701 7.1 0.23 20.84 0.68 80.27 21.52 123.57 56,167       97%
104 11.7 303,639 7.1 0.23 19.84 0.45 80.13 20.30 123.47 56,121       98%
106 10.9 302,611 7.0 0.23 18.89 0.27 80.00 19.15 123.37 56,077       98%
108 10.0 301,615 7.0 0.23 17.98 0.12 79.87 18.10 123.27 56,034       98%
110 9.3 300,648 7.0 0.23 17.11 0.02 79.75 17.13 123.18 55,992       98%
112 8.6 299,707 7.0 0.23 16.28 0.00 79.63 16.28 123.09 55,951       98%
114 8.0 298,785 7.0 0.23 15.48 0.00 79.51 15.48 123.00 55,910       99%
116 7.4 297,883 7.0 0.23 14.71 0.00 79.39 14.71 122.92 55,871       99%
118 6.8 297,001 6.9 0.23 13.97 0.00 79.28 13.97 122.83 55,832       99%
120 6.3 296,143 6.9 0.23 13.26 0.00 79.16 13.26 122.75 55,794       99%
122 5.8 295,309 6.9 0.23 12.58 0.00 79.05 12.58 122.67 55,757       99%
124 5.4 294,500 6.9 0.23 11.93 0.00 78.95 11.93 122.59 55,722       99%
126 5.0 293,716 6.9 0.23 11.32 0.00 78.85 11.32 122.51 55,687       99%
128 4.6 292,957 6.9 0.23 10.73 0.00 78.75 10.73 122.44 55,653       99%
130 4.3 292,224 6.9 0.23 10.18 0.00 78.65 10.18 122.37 55,621       99%
132 4.0 291,517 6.8 0.23 9.65 0.00 78.56 9.65 122.30 55,589       99%
134 3.7 290,834 6.8 0.23 9.15 0.00 78.47 9.15 122.23 55,559       99%
136 3.4 290,176 6.8 0.23 8.67 0.00 78.38 8.67 122.16 55,529       99%
138 3.1 289,541 6.8 0.23 8.23 0.00 78.29 8.23 122.10 55,501       100%
140 2.9 288,931 6.8 0.23 7.80 0.00 78.21 7.80 122.04 55,474       100%
142 2.7 288,343 6.8 0.23 7.40 0.00 78.13 7.40 121.98 55,447       100%
144 2.5 287,777 6.8 0.23 7.02 0.00 78.06 7.02 121.93 55,422       100%
146 2.3 287,232 6.8 0.23 6.66 0.00 77.99 6.66 121.87 55,397       100%
148 2.1 286,709 6.8 0.23 6.32 0.00 77.92 6.32 121.82 55,374       100%
150 2.0 286,205 6.7 0.23 6.00 0.00 77.85 6.00 121.77 55,351       100%
152 1.8 285,721 6.7 0.23 5.70 0.00 77.78 5.70 121.72 55,329       100%
154 1.7 285,255 6.7 0.23 5.42 0.00 77.72 5.42 121.68 55,308       100%
156 1.6 284,808 6.7 0.23 5.15 0.00 77.66 5.15 121.63 55,288       100%
158 1.4 284,377 6.7 0.23 4.89 0.00 77.60 4.89 121.59 55,268       100%
160 1.3 283,964 6.7 0.23 4.65 0.00 77.55 4.65 121.55 55,249       100%
162 1.2 283,566 6.7 0.23 4.42 0.00 77.49 4.42 121.51 55,231       100%
164 1.1 283,184 6.7 0.23 4.21 0.00 77.44 4.21 121.47 55,214       100%
166 1.1 282,816 6.7 0.23 4.00 0.00 77.39 4.00 121.43 55,197       100%
168 1.0 282,463 6.7 0.23 3.81 0.00 77.34 3.81 121.40 55,181       100%
170 0.9 282,123 6.7 0.23 3.63 0.00 77.30 3.63 121.36 55,165       100%
172 0.8 281,796 6.7 0.23 3.46 0.00 77.25 3.46 121.33 55,150       100%
174 0.8 281,481 6.7 0.23 3.30 0.00 77.21 3.30 121.30 55,136       100%
176 0.7 281,179 6.7 0.23 3.14 0.00 77.17 3.14 121.27 55,122       100%
178 0.7 280,888 6.7 0.23 3.00 0.00 77.13 3.00 121.24 55,109       100%
180 0.6 280,608 6.6 0.23 2.86 0.00 77.09 2.86 121.21 55,096       100%
182 0.6 280,339 6.6 0.23 2.73 0.00 77.06 2.73 121.18 55,083       100%
184 0.5 280,080 6.6 0.23 2.61 0.00 77.02 2.61 121.16 55,072       100%
186 0.5 279,830 6.6 0.23 2.49 0.00 76.99 2.49 121.13 55,060       100%
188 0.5 279,590 6.6 0.23 2.38 0.00 76.95 2.38 121.11 55,049       100%
190 0.4 279,358 6.6 0.23 2.28 0.00 76.92 2.28 121.08 55,038       100%
192 0.4 279,135 6.6 0.23 2.18 0.00 76.89 2.18 121.06 55,028       100%
194 0.4 278,921 6.6 0.23 2.08 0.00 76.86 2.08 121.04 55,018       100%
196 0.3 278,714 6.6 0.23 1.99 0.00 76.83 1.99 121.02 55,009       100%
198 0.3 278,514 6.6 0.23 1.91 0.00 76.81 1.91 121.00 54,999       100%
200 0.3 278,322 6.6 0.23 1.83 0.00 76.78 1.83 120.98 54,991       100%
202 0.3 278,136 6.6 0.23 1.75 0.00 76.76 1.75 120.96 54,982       100%
204 0.2 277,958 6.6 0.23 1.68 0.00 76.73 1.68 120.94 54,974       100%
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #7 Sheet:   1 Of:   5

Objective Design the sediment basin to contain the 10-year storm and pass the 100-year storm without over topping the berm.

References
1.  NC Erosion and Sediment Control Planning and Design Manual.
2. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
3.  VA Erosion and Sediment Control Handbook
3.  NOAA Atlas 14, Volume 2, Version 3

Given
Phase 1 2 2 2

Storm Event (yrs) = 10 10 25 100
Total Drainage Area A (ac) = 93.1 91.8 91.8 91.8

Disturbed Area (ac) = 93.1 44.9 44.9 44.9
Curve Number CN = 94 89 89 89 Hydrographs

Rainfall Depth P (in) = 5.17 5.17 6.14 7.71 (24-hr rainfall) Ref 3

Peak Flow Qp (cfs) = 554.63 321.57 394.45 511.71 Hydrographs

Route the flow through the Basin
S = (1000/CN) - 10 

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) Ref 2, III-4

TP (min) = 60.5(Q*)A/QP/1.39 

Phase 1 2 2 2
Storm Event (yrs) = 10 10 25 100

S = 0.64 1.24 1.24 1.24
Runoff Depth Q* (inches) = 4.48 3.93 4.87 6.40

Time to Peak Tp (min) = 32.70 48.89 49.34 49.99

Determine Shape of Basin: Phase 1
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.
Shape factor used in hydrographs basin depth may be greater than indicated below

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)

209 0 2,961 - - -
210 1 229,994 86,350 86,350 3,198
211 2 236,344 233,162 319,512 11,834
212 3 242,747 239,538 559,051 20,706
213 4 249,202 245,967 805,018 29,815
214 5 255,711 252,450 1,057,468 39,165
215 6 262,272 258,985 1,316,452 48,757
216 7 268,886 265,572 1,582,024 58,593
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #7 Sheet:   2 Of:   5

Determine Shape of Basin: Phase 2
Cumulative Cumulative

Elevation (ft) Depth (ft) Area (sf) Volume (cf) Vol (cf) Vol (cy)
208 0 0 - - -
209 1 122,008 40,669 40,669 1,506
210 2 128,730 125,354 166,023 6,149
211 3 135,491 132,096 298,119 11,041
212 4 142,292 138,878 436,997 16,185
213 5 149,133 145,699 582,696 21,581
214 6 156,012 152,560 735,256 27,232
215 7 162,931 159,459 894,715 33,138
216 8 169,889 166,398 1,061,113 39,300

Design Criteria
Required sediment storage 1,800 cf / acre of drainage

Required Surface Area 435 sf/cfs (10-yr storm peak)

Phase 1 Phase 2
Required sediment storage (cf) 167,580 165,240

Required Surface Area (SF) 241,264 139,883

Design Sediment Depth (ft) = 3 3
Design Surface Area Depth (ft) = 3 3

Sediment Storage (cf) = 559,051 298,119 Required Sediment Storage Achieved
Surface Area (sf) = 242,747 135,491 Increase Surface Area 

Determine Pond Storage Elevation (ZWater):
Pick one point near max expected water surface and the other at the mid depth.

Z1 (ft) = 5 S1 (cf)= 1,057,468 582,696

Z2 (ft) = 7 S2 (cf) = 1,582,024 894,715

b = ln(S2/S1)/ln(Z2/Z1) = 1.2 1.3 Ref 2, III-8

KS = S2/Z2
b = 153,976 74,919

SB 07.xlsx
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #7 Sheet:   3 Of:   5

Select Skimmer

D = [Q / (2,310 * (H0.5)]0.5 A. R. Jarrett Method
D =Diameter of Orifice (inches)
Q = Dewater Rate (cf/day)
H = Head on orifice, varies based on skimmer size (ft)

Skimmer Sizes Head
(Inches) (ft)

1.5 0.125
2 0.167

2.5 0.167
3 0.250
4 0.333
5 0.333
6 0.417
8 0.500

Volume to Dewater  (cf) = 559,051 298,119
Number of Skimmers 2 2

Days to Drain = 3 3 assumed
Q each (cf/day) = 93,175 49,687

cfs 1.08 0.58

Selected Skimmer Size (inches) = 8 8
Head on Skimmer (feet) = 0.5 0.5

Diameter of Orifice (inches) = 7.6 5.5
Riser is not perforated, but skimmer is attached.

use larger orifice for all phases

Determine Settling Velocity
Conversion Factor = 3.281 ft/sec per m/sec

Gravitational Acceleration, g (m/s
2) = 9.81

Specific Gravity of soil (ss)= 2.6

 Kinematic Viscosity of water (v) = 1.14E-06m2 / sec @ 20o C Ref 2, IV-11
Diameter of the Design Particle d15 = 40.00E-06 m

Design Particle Settling Velocity  = ( g / 18 ) * [ ( ss - 1 ) / v ] d2 = 4.02E-03 ft/sec

Route the Storm through the Basin using the  Hydrograph Model
Set Height of Emergency Spillway at (ft) = 8.50

Set Top of Dam at (ft) = 9.00
See Hydrograph

SB 07.xlsx
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #7 Sheet:   4 Of:   5

Emergency Spillway
QE (cfs) = 25-Yr Storm

QE (cfs) = 20.1
Cross Section = Trapezoid

Channel Side Slope (z) = 5 (enter X for X:1)
n = 0.03 Grass Lined

Vp (ft/sec) = 5.0 Permissible Velocity for lining Ref 2, II-7

Allowable Shear Stress (psf) = 2.0 Allowable Shear Stress for lining
Bottom Width, b (ft) = 50

Calculate Required Depth of Spillway:
Normal-Depth Procedure

AR2/3=Qn/1.49s0.5 Q=VA

Zreq=Qn/1.49s0.5 Area (A)= bd+z(d^2)

Zav=AR2/3 R=Area/(b+2d((z^2)+1)^.5)

Avg Shear Stress(T) = Kb*d*s*unit weight of water

Channel Slope Depth, d A V T
ft/ft (ft) (sf) Zreq R Z avail (ft/sec) (psf)
0.01 0.22 11.25 4.04 0.22 4.04 1.8 0.1
0.02 0.18 9.11 2.86 0.18 2.86 2.2 0.2

Construct the channel to be : 50 ft, Bottom Width (measured at top of lining)
0.5 ft, depth (measured at top of lining)
1% slope

Anti-Seep Collar:
Anti-Seep Collar Size = 2 * Barrel Dia

Anti-Seep Collar Size (ft)  = 6
Use Anti-Seep Collar Size (ft)  = 6 x 6

Minimum Concrete Base for Riser:
Diameter of Riser (in) = 72 From Hydrograph

Avg Density of Concrete (lbs/cf) = 87.6
Density of Water (lbs/cf) = 62.4

Riser Displacement (cf) = 231.85 Pi * (DR/24)2 * Total Ht of Riser 

Convert cf to cy = 27-1

Min Concrete Needed (cy) = 6.12
Width & Length (ft) = 7

Thickness (ft) = 3.4

Anti-Vortex Device:
Diameter of Riser (in) = 72 From Hydrograph

Cylinder Diameter (in) = 84 Ref 3, III-104, Table 3.14-D

Cylinder Thickness (gage) = 16
Cylinder Height (in) = 13

SB 07.xlsx
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HDR Computation I  Job No.  0453925-237673-018     l

Project:   Charah Brickhaven No 2. Mine Computed:  PAW Date: 12/31/14

Subject:  Permit Application Checked:    EAW Date:  1/2/15

Task:      Sediment Basin #7 Sheet:   5 Of:   5

Determine Tailwater conditions to size outlet apron

Use Normal Depth Procedure (Manning's Eqn.) Ref 2, II-7

A*R2/3 = Q*n/1.49 s0.5
Area (A)= bd+z(d^2)  Zav = A*R2/3

Z req = Q*n/1.49s0.5 R=Area/(b+2d((z^2)+1)^.5)

n = 0.069 6-inch diameter Rip Rap, Lined Channel
Vp (ft/sec) = 9 Permissible Velocity for lining

Side Slope (z)  = 5 enter X for X:1
s (ft/ft) = 0.02 Outlet Slope (estimated)

Bottom Width (ft) = 18 6 * Barrel Diameter
QB (cfs) = 56.7 Peak Flow out of the barrel 25-yr Hydrograph

Q (cfs) Zreq 

Flow Depth 
d (ft) A (sf) R (ft) Zav V (ft/sec)

56.7 18.56 0.96 21.8 0.79 18.56 2.6

Flow Depth = Tailwater, d (ft) = 0.96 0.5* Barrel Diameter (ft) = 1.50 Ref 1, 8.06.3

Minimum Tailwater Conditions: d<0.5*Diameter of Outlet Pipe
Maximum Tailwater Conditions: d>0.5*Diameter of Outlet Pipe

Since the Tailwater is less than half of the diameter of the outlet, use Minimum  Tailwater conditions.

Barrel 
Diameter (ft) Entrance (ft) Length (ft)

Outlet Width 
(ft) 

Median Rip 
Rap Size d50

Selected Rip 
Rap Size (in)

3 9 16 19 0.5 Class B

Conclusion
The basin can contain the 10-yr storm and pass the 25-yr storm without overtopping the berm.
The 100 year storm over tops the berm.
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HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   1 Of  2

Diameter of Riser (in) = 72
Circumference of Riser (in) = 226.2

Height of Riser from bottom of barrel (in) = 98 From Hydrograph
Vertical spacing between holes (in) = 0 center to center

Water Stage increment (ft) 0.05

Orifice Equation

Q = Cd * A * (2 * g * h)0.5 Ref 1, p III-11
Q = cfs, discharge

Cd = 0.6 coefficient of discharge
A = sf, cross sectional area

g = 32.2 ft/sec2, gravity
h = ft, driving head measured from the center of the pipe

Skimmer
Row 1 2 3 4 5 2 # of skimmers

Holes per row 0 0 0 0 0
Hole Diameter (in) 0.75 0.75 0.75 0.75 0.75

Spacing edge to edge (in)
Inlet Area (sf) 0.000 0.000 0.000 0.000 0.000

Hole Stage (in) 0.50 0.50 0.50 0.50 0.50
Hole Stage (ft) 0.04 0.04 0.04 0.04 0.04

Water Stage (ft) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Flow (cfs) Total Flow (cfs)
0.00 0.00 0.00 0.00 0.00 0.00
0.04 0.00 0.00 0.00 0.00 0.00
0.09 0.00 0.00 0.00 0.00 0.00
0.14 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00
0.24 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00
0.34 0.00 0.00 0.00 0.00 0.00
0.39 0.00 0.00 0.00 0.00 0.00
0.44 0.00 0.00 0.00 0.00 0.00
0.49 0.00 0.00 0.00 0.00 0.00
0.54 0.00 0.00 0.00 2.16 2.16
0.59 0.00 0.00 0.00 2.16 2.16
0.64 0.00 0.00 0.00 2.16 2.16
0.69 0.00 0.00 0.00 2.16 2.16
0.74 0.00 0.00 0.00 2.16 2.16
0.79 0.00 0.00 0.00 2.16 2.16
0.84 0.00 0.00 0.00 2.16 2.16
0.89 0.00 0.00 0.00 2.16 2.16
0.94 0.00 0.00 0.00 2.16 2.16
0.99 0.00 0.00 0.00 2.16 2.16
1.04 0.00 0.00 0.00 2.16 2.16
1.09 0.00 0.00 0.00 2.16 2.16
1.14 0.00 0.00 0.00 2.16 2.16
1.19 0.00 0.00 0.00 2.16 2.16
1.24 0.00 0.00 0.00 2.16 2.16
1.29 0.00 0.00 0.00 2.16 2.16
1.34 0.00 0.00 0.00 2.16 2.16
1.39 0.00 0.00 0.00 2.16 2.16
1.44 0.00 0.00 0.00 2.16 2.16
1.49 0.00 0.00 0.00 2.16 2.16
1.54 0.00 0.00 0.00 2.16 2.16
1.59 0.00 0.00 0.00 2.16 2.16

Perforations

SB 07.xlsx Pipe Perf-Skimmer



HDR Computation I  Job No.  06985-10570-018     l

Project:   Charah Brickhaven No 2. Mine Computed: PAW Date: 12/31/14

Subject:  Permit Application Checked: EAW Date: 1/2/15

Task:      Riser Pipe Perforations/Skimmer Flow Sheet   2 Of  2

1.64 0.00 0.00 0.00 2.16 2.16
1.69 0.00 0.00 0.00 2.16 2.16
1.74 0.00 0.00 0.00 2.16 2.16
1.79 0.00 0.00 0.00 2.16 2.16
1.84 0.00 0.00 0.00 2.16 2.16
1.89 0.00 0.00 0.00 2.16 2.16
1.94 0.00 0.00 0.00 2.16 2.16
1.99 0.00 0.00 0.00 2.16 2.16
2.04 0.00 0.00 0.00 2.16 2.16
2.09 0.00 0.00 0.00 2.16 2.16
2.14 0.00 0.00 0.00 2.16 2.16
2.19 0.00 0.00 0.00 2.16 2.16
2.24 0.00 0.00 0.00 2.16 2.16
2.29 0.00 0.00 0.00 2.16 2.16
2.34 0.00 0.00 0.00 2.16 2.16
2.39 0.00 0.00 0.00 2.16 2.16
2.44 0.00 0.00 0.00 2.16 2.16
2.49 0.00 0.00 0.00 2.16 2.16
2.54 0.00 0.00 0.00 2.16 2.16
2.59 0.00 0.00 0.00 2.16 2.16
2.64 0.00 0.00 0.00 2.16 2.16
2.69 0.00 0.00 0.00 2.16 2.16
2.74 0.00 0.00 0.00 2.16 2.16
2.79 0.00 0.00 0.00 2.16 2.16
2.84 0.00 0.00 0.00 2.16 2.16
2.89 0.00 0.00 0.00 2.16 2.16
2.94 0.00 0.00 0.00 2.16 2.16
2.99 0.00 0.00 0.00 2.16 2.16
3.04 0.00 0.00 0.00 2.16 2.16
3.09 0.00 0.00 0.00 2.16 2.16
3.14 0.00 0.00 0.00 2.16 2.16
3.19 0.00 0.00 0.00 2.16 2.16
3.24 0.00 0.00 0.00 2.16 2.16
3.29 0.00 0.00 0.00 2.16 2.16
3.34 0.00 0.00 0.00 2.16 2.16
3.39 0.00 0.00 0.00 2.16 2.16
3.44 0.00 0.00 0.00 2.16 2.16
3.49 0.00 0.00 0.00 2.16 2.16
3.54 0.00 0.00 0.00 2.16 2.16
3.59 0.00 0.00 0.00 2.16 2.16
3.64 0.00 0.00 0.00 2.16 2.16
3.69 0.00 0.00 0.00 2.16 2.16
3.74 0.00 0.00 0.00 2.16 2.16
3.79 0.00 0.00 0.00 2.16 2.16
3.84 0.00 0.00 0.00 2.16 2.16
3.89 0.00 0.00 0.00 2.16 2.16
3.94 0.00 0.00 0.00 2.16 2.16
3.99 0.00 0.00 0.00 2.16 2.16
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Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: __1__of _2_

Qp = 554.63 cfs Sediment Basin # 7 Brickhaven
Tp = 32.70 minutes Phase 1
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.2
Number of Riser/Barrel Assemblies 2 Ks = 153,976

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 5.2 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 8.2 (ft) elevation 217.20 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 8.5 (ft) elevation 217.50 100% Minimum Settling Efficiency

Total Height of Dam = 9.0 (ft) elevation 218.00 6.6 ft Maximum Stage 215.60 msl elevation

Length of Emergency Spillway = 50 (ft) 4.3 cfs Peak outflow

Diameter of Riser = 72 (in) 4.3 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 209.0 0.0 cfs Peak Weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimate
d Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
2 5.1 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -         N/A
4 20.2 612 0.0 0.00 0.00 0.00 0.00 0.00 163.17 74,168   N/A
6 44.8 3,039 0.0 0.00 0.00 0.00 0.00 0.00 212.44 96,566   N/A
8 78.0 8,417 0.1 0.00 0.00 0.00 0.00 0.00 251.25 114,206  N/A

10 118.4 17,771 0.2 0.00 0.00 0.00 0.00 0.00 284.17 129,168  N/A
12 164.8 31,983 0.3 0.00 0.00 0.00 0.00 0.00 313.05 142,296  N/A
14 215.2 51,754 0.4 0.00 0.00 0.00 0.00 0.00 338.88 154,037  N/A
16 268.0 77,582 0.6 2.16 2.16 0.00 2.16 4.31 362.25 164,659  100%
18 321.1 109,222 0.8 2.16 2.16 0.00 2.16 4.31 383.25 174,203  100%
20 372.6 147,235 1.0 2.16 2.16 0.00 2.16 4.31 402.57 182,987  100%
22 420.6 191,426 1.2 2.16 2.16 0.00 2.16 4.31 420.36 191,072  100%
24 463.3 241,375 1.5 2.16 2.16 0.00 2.16 4.31 436.72 198,511  100%
26 499.1 296,449 1.7 2.16 2.16 0.00 2.16 4.31 451.76 205,346  100%
28 526.8 355,827 2.0 2.16 2.16 0.00 2.16 4.31 465.55 211,616  100%
30 545.3 418,529 2.3 2.16 2.16 0.00 2.16 4.31 478.17 217,350  100%
32 554.0 483,453 2.6 2.16 2.16 0.00 2.16 4.31 489.66 222,575  100%
34 552.5 549,416 2.9 2.16 2.16 0.00 2.16 4.31 500.09 227,314  100%
36 540.8 615,195 3.2 2.16 2.16 0.00 2.16 4.31 509.49 231,588  100%
38 519.5 679,575 3.5 2.16 2.16 0.00 2.16 4.31 517.91 235,416  100%
40 489.2 741,392 3.7 2.16 2.16 0.00 2.16 4.31 525.40 238,816  100%
42 453.3 799,577 4.0 2.16 2.16 0.00 2.16 4.31 531.98 241,807  100%
44 418.6 853,451 4.2 2.16 2.16 0.00 2.16 4.31 537.72 244,418  100%
46 386.6 903,168 4.4 2.16 2.16 0.00 2.16 4.31 542.76 246,709  100%
48 357.1 949,045 4.6 2.16 2.16 0.00 2.16 4.31 547.21 248,730  100%
50 329.8 991,377 4.7 2.16 2.16 0.00 2.16 4.31 551.15 250,525  100%
52 304.6 1,030,433 4.9 2.16 2.16 0.00 2.16 4.31 554.67 252,124  100%
54 281.3 1,066,465 5.0 2.16 2.16 0.00 2.16 4.31 557.82 253,556  100%
56 259.8 1,099,703 5.2 2.16 2.16 0.00 2.16 4.31 560.65 254,841  100%
58 239.9 1,130,361 5.3 2.16 2.16 0.00 2.16 4.31 563.20 255,998  100%
60 221.6 1,158,637 5.4 2.16 2.16 0.00 2.16 4.31 565.49 257,042  100%
62 204.7 1,184,711 5.5 2.16 2.16 0.00 2.16 4.31 567.57 257,986  100%
64 189.0 1,208,754 5.6 2.16 2.16 0.00 2.16 4.31 569.45 258,841  100%
66 174.6 1,230,919 5.7 2.16 2.16 0.00 2.16 4.31 571.16 259,617  100%
68 161.2 1,251,350 5.8 2.16 2.16 0.00 2.16 4.31 572.71 260,322  100%
70 148.9 1,270,181 5.8 2.16 2.16 0.00 2.16 4.31 574.12 260,963  100%
72 137.5 1,287,532 5.9 2.16 2.16 0.00 2.16 4.31 575.40 261,547  100%
74 127.0 1,303,518 6.0 2.16 2.16 0.00 2.16 4.31 576.57 262,079  100%
76 117.3 1,318,242 6.0 2.16 2.16 0.00 2.16 4.31 577.64 262,565  100%
78 108.3 1,331,802 6.1 2.16 2.16 0.00 2.16 4.31 578.62 263,008  100%
80 100.1 1,344,285 6.1 2.16 2.16 0.00 2.16 4.31 579.51 263,412  100%
82 92.4 1,355,775 6.2 2.16 2.16 0.00 2.16 4.31 580.32 263,782  100%

SB 07.xlsx SB 10-yr (P1) HG



Computed By:  PAW  Date: 12/31/14

Checked By: EAW  Date:  1/2/15

Sheet: __2__of _2_

84 85.4 1,366,347 6.2 2.16 2.16 0.00 2.16 4.31 581.06 264,120  100%
86 78.8 1,376,072 6.2 2.16 2.16 0.00 2.16 4.31 581.74 264,428  100%
88 72.8 1,385,014 6.3 2.16 2.16 0.00 2.16 4.31 582.36 264,711  100%
90 67.2 1,393,232 6.3 2.16 2.16 0.00 2.16 4.31 582.93 264,969  100%
92 62.1 1,400,783 6.3 2.16 2.16 0.00 2.16 4.31 583.45 265,205  100%
94 57.4 1,407,718 6.3 2.16 2.16 0.00 2.16 4.31 583.93 265,421  100%
96 53.0 1,414,082 6.4 2.16 2.16 0.00 2.16 4.31 584.36 265,618  100%
98 48.9 1,419,921 6.4 2.16 2.16 0.00 2.16 4.31 584.76 265,798  100%

100 45.2 1,425,274 6.4 2.16 2.16 0.00 2.16 4.31 585.12 265,963  100%
102 41.7 1,430,178 6.4 2.16 2.16 0.00 2.16 4.31 585.45 266,114  100%
104 38.5 1,434,668 6.5 2.16 2.16 0.00 2.16 4.31 585.75 266,251  100%
106 35.6 1,438,775 6.5 2.16 2.16 0.00 2.16 4.31 586.03 266,376  100%
108 32.9 1,442,529 6.5 2.16 2.16 0.00 2.16 4.31 586.28 266,491  100%
110 30.4 1,445,956 6.5 2.16 2.16 0.00 2.16 4.31 586.51 266,595  100%
112 28.0 1,449,081 6.5 2.16 2.16 0.00 2.16 4.31 586.72 266,690  100%
114 25.9 1,451,929 6.5 2.16 2.16 0.00 2.16 4.31 586.91 266,776  100%
116 23.9 1,454,519 6.5 2.16 2.16 0.00 2.16 4.31 587.08 266,854  100%
118 22.1 1,456,871 6.5 2.16 2.16 0.00 2.16 4.31 587.24 266,925  100%
120 20.4 1,459,004 6.5 2.16 2.16 0.00 2.16 4.31 587.38 266,990  100%
122 18.8 1,460,935 6.5 2.16 2.16 0.00 2.16 4.31 587.51 267,048  100%
124 17.4 1,462,678 6.6 2.16 2.16 0.00 2.16 4.31 587.62 267,100  100%
126 16.1 1,464,249 6.6 2.16 2.16 0.00 2.16 4.31 587.72 267,148  100%
128 14.8 1,465,660 6.6 2.16 2.16 0.00 2.16 4.31 587.82 267,190  100%
130 13.7 1,466,923 6.6 2.16 2.16 0.00 2.16 4.31 587.90 267,228  100%
132 12.7 1,468,051 6.6 2.16 2.16 0.00 2.16 4.31 587.98 267,262  100%
134 11.7 1,469,052 6.6 2.16 2.16 0.00 2.16 4.31 588.04 267,292  100%
136 10.8 1,469,938 6.6 2.16 2.16 0.00 2.16 4.31 588.10 267,318  100%
138 10.0 1,470,716 6.6 2.16 2.16 0.00 2.16 4.31 588.15 267,342  100%
140 9.2 1,471,396 6.6 2.16 2.16 0.00 2.16 4.31 588.20 267,362  100%
142 8.5 1,471,983 6.6 2.16 2.16 0.00 2.16 4.31 588.24 267,380  100%
144 7.9 1,472,487 6.6 2.16 2.16 0.00 2.16 4.31 588.27 267,395  100%
146 7.3 1,472,912 6.6 2.16 2.16 0.00 2.16 4.31 588.30 267,407  100%
148 6.7 1,473,265 6.6 2.16 2.16 0.00 2.16 4.31 588.32 267,418  100%
150 6.2 1,473,552 6.6 2.16 2.16 0.00 2.16 4.31 588.34 267,426  100%
152 5.7 1,473,777 6.6 2.16 2.16 0.00 2.16 4.31 588.35 267,433  100%
154 5.3 1,473,945 6.6 2.16 2.16 0.00 2.16 4.31 588.36 267,438  100%
156 4.9 1,474,061 6.6 2.16 2.16 0.00 2.16 4.31 588.37 267,442  100%
158 4.5 1,474,129 6.6 2.16 2.16 0.00 2.16 4.31 588.38 267,444  100%
160 4.2 1,474,152 6.6 2.16 2.16 0.00 2.16 4.31 588.38 267,444  100%
162 3.8 1,474,133 6.6 2.16 2.16 0.00 2.16 4.31 588.38 267,444  100%
164 3.5 1,474,077 6.6 2.16 2.16 0.00 2.16 4.31 588.37 267,442  100%
166 3.3 1,473,985 6.6 2.16 2.16 0.00 2.16 4.31 588.37 267,439  100%
168 3.0 1,473,860 6.6 2.16 2.16 0.00 2.16 4.31 588.36 267,436  100%
170 2.8 1,473,706 6.6 2.16 2.16 0.00 2.16 4.31 588.35 267,431  100%
172 2.6 1,473,524 6.6 2.16 2.16 0.00 2.16 4.31 588.34 267,426  100%
174 2.4 1,473,316 6.6 2.16 2.16 0.00 2.16 4.31 588.32 267,419  100%
176 2.2 1,473,084 6.6 2.16 2.16 0.00 2.16 4.31 588.31 267,412  100%
178 2.0 1,472,831 6.6 2.16 2.16 0.00 2.16 4.31 588.29 267,405  100%
180 1.9 1,472,557 6.6 2.16 2.16 0.00 2.16 4.31 588.27 267,397  100%
182 1.7 1,472,265 6.6 2.16 2.16 0.00 2.16 4.31 588.25 267,388  100%
184 1.6 1,471,956 6.6 2.16 2.16 0.00 2.16 4.31 588.23 267,379  100%
186 1.5 1,471,630 6.6 2.16 2.16 0.00 2.16 4.31 588.21 267,369  100%
188 1.4 1,471,290 6.6 2.16 2.16 0.00 2.16 4.31 588.19 267,359  100%
190 1.3 1,470,936 6.6 2.16 2.16 0.00 2.16 4.31 588.17 267,348  100%
192 1.2 1,470,570 6.6 2.16 2.16 0.00 2.16 4.31 588.14 267,337  100%
194 1.1 1,470,192 6.6 2.16 2.16 0.00 2.16 4.31 588.12 267,326  100%
196 1.0 1,469,804 6.6 2.16 2.16 0.00 2.16 4.31 588.09 267,314  100%
198 0.9 1,469,406 6.6 2.16 2.16 0.00 2.16 4.31 588.07 267,302  100%
200 0.8 1,468,998 6.6 2.16 2.16 0.00 2.16 4.31 588.04 267,290  100%
202 0.8 1,468,582 6.6 2.16 2.16 0.00 2.16 4.31 588.01 267,278  100%
204 0.7 1,468,159 6.6 2.16 2.16 0.00 2.16 4.31 587.98 267,265  100%
206 0.7 1,467,728 6.6 2.16 2.16 0.00 2.16 4.31 587.95 267,252  100%
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Qp = 321.57 cfs Sediment Basin # 7 Brickhaven
Tp = 48.89 minutes Phase 2
dT = Max of 2 minutes 10  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 74,919

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 5.2 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 9.2 (ft) elevation 217.20 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 9.5 (ft) elevation 217.50 100% Minimum Settling Efficiency

Total Height of Dam = 10 (ft) elevation 218.00 9.1 ft Maximum Stage 217.12 msl elevation

Length of Emergency Spillway = 50 (ft) 4.3 cfs Peak outflow

Diameter of Riser = 72 (in) 4.3 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 208.0 0.0 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACIT

Y [cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 1.3 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 5.3 159 0.0 0.00 0.00 0.00 0.00 0.00 55.80 25,364     N/A
6 11.8 793 0.0 0.00 0.00 0.00 0.00 0.00 78.87 35,848     N/A
8 20.8 2,209 0.1 0.00 0.00 0.00 0.00 0.00 98.34 44,701     N/A

10 32.1 4,703 0.1 0.00 0.00 0.00 0.00 0.00 115.72 52,600     N/A
12 45.5 8,551 0.2 0.00 0.00 0.00 0.00 0.00 131.62 59,829     N/A
14 60.8 14,008 0.3 0.00 0.00 0.00 0.00 0.00 146.39 66,541     N/A
16 77.7 21,302 0.4 0.00 0.00 0.00 0.00 0.00 160.22 72,828     N/A
18 96.1 30,631 0.5 0.00 0.00 0.00 0.00 0.00 173.26 78,755     N/A
20 115.5 42,161 0.6 2.16 2.16 0.00 2.16 4.31 185.60 84,364     100%
22 135.6 55,500 0.8 2.16 2.16 0.00 2.16 4.31 196.92 89,510     100%
24 156.2 71,256 1.0 2.16 2.16 0.00 2.16 4.31 207.81 94,460     100%
26 176.8 89,480 1.1 2.16 2.16 0.00 2.16 4.31 218.26 99,209     100%
28 197.2 110,179 1.4 2.16 2.16 0.00 2.16 4.31 228.27 103,757    100%
30 217.0 133,324 1.6 2.16 2.16 0.00 2.16 4.31 237.84 108,107    100%
32 235.8 158,840 1.8 2.16 2.16 0.00 2.16 4.31 246.98 112,263    100%
34 253.4 186,619 2.0 2.16 2.16 0.00 2.16 4.31 255.70 116,228    100%
36 269.5 216,510 2.3 2.16 2.16 0.00 2.16 4.31 264.02 120,007    100%
38 283.8 248,330 2.6 2.16 2.16 0.00 2.16 4.31 271.93 123,605    100%
40 296.0 281,865 2.8 2.16 2.16 0.00 2.16 4.31 279.45 127,023    100%
42 306.1 316,871 3.1 2.16 2.16 0.00 2.16 4.31 286.59 130,267    100%
44 313.7 353,081 3.4 2.16 2.16 0.00 2.16 4.31 293.34 133,339    100%
46 318.8 390,206 3.7 2.16 2.16 0.00 2.16 4.31 299.73 136,241    100%
48 321.3 427,944 3.9 2.16 2.16 0.00 2.16 4.31 305.75 138,977    100%
50 321.2 465,983 4.2 2.16 2.16 0.00 2.16 4.31 311.41 141,550    100%
52 318.4 504,005 4.5 2.16 2.16 0.00 2.16 4.31 316.72 143,961    100%
54 313.0 541,693 4.7 2.16 2.16 0.00 2.16 4.31 321.67 146,215    100%
56 305.1 578,734 5.0 2.16 2.16 0.00 2.16 4.31 326.29 148,313    100%
58 294.8 614,827 5.2 2.16 2.16 0.00 2.16 4.31 330.57 150,258    100%
60 282.3 649,687 5.4 2.16 2.16 0.00 2.16 4.31 334.52 152,054    100%
62 268.4 683,048 5.7 2.16 2.16 0.00 2.16 4.31 338.15 153,703    100%
64 254.5 714,742 5.9 2.16 2.16 0.00 2.16 4.31 341.47 155,211    100%
66 241.3 744,767 6.1 2.16 2.16 0.00 2.16 4.31 344.51 156,593    100%
68 228.8 773,210 6.2 2.16 2.16 0.00 2.16 4.31 347.30 157,862    100%
70 217.0 800,153 6.4 2.16 2.16 0.00 2.16 4.31 349.87 159,031    100%
72 205.8 825,675 6.6 2.16 2.16 0.00 2.16 4.31 352.24 160,111    100%
74 195.1 849,847 6.7 2.16 2.16 0.00 2.16 4.31 354.44 161,109    100%
76 185.0 872,741 6.9 2.16 2.16 0.00 2.16 4.31 356.47 162,034    100%
78 175.4 894,423 7.0 2.16 2.16 0.00 2.16 4.31 358.36 162,893    100%
80 166.3 914,955 7.1 2.16 2.16 0.00 2.16 4.31 360.12 163,691    100%
82 157.7 934,396 7.2 2.16 2.16 0.00 2.16 4.31 361.75 164,434    100%
84 149.5 952,805 7.4 2.16 2.16 0.00 2.16 4.31 363.28 165,126    100%
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86 141.8 970,233 7.5 2.16 2.16 0.00 2.16 4.31 364.70 165,772    100%
88 134.5 986,731 7.6 2.16 2.16 0.00 2.16 4.31 366.03 166,375    100%
90 127.5 1,002,348 7.7 2.16 2.16 0.00 2.16 4.31 367.27 166,939    100%
92 120.9 1,017,130 7.7 2.16 2.16 0.00 2.16 4.31 368.43 167,466    100%
94 114.6 1,031,119 7.8 2.16 2.16 0.00 2.16 4.31 369.51 167,960    100%
96 108.7 1,044,357 7.9 2.16 2.16 0.00 2.16 4.31 370.53 168,422    100%
98 103.1 1,056,883 8.0 2.16 2.16 0.00 2.16 4.31 371.48 168,855    100%

100 97.7 1,068,733 8.0 2.16 2.16 0.00 2.16 4.31 372.37 169,261    100%
102 92.7 1,079,943 8.1 2.16 2.16 0.00 2.16 4.31 373.21 169,642    100%
104 87.9 1,090,545 8.2 2.16 2.16 0.00 2.16 4.31 374.00 169,999    100%
106 83.3 1,100,572 8.2 2.16 2.16 0.00 2.16 4.31 374.74 170,334    100%
108 79.0 1,110,052 8.3 2.16 2.16 0.00 2.16 4.31 375.43 170,649    100%
110 74.9 1,119,015 8.3 2.16 2.16 0.00 2.16 4.31 376.08 170,945    100%
112 71.0 1,127,486 8.4 2.16 2.16 0.00 2.16 4.31 376.69 171,223    100%
114 67.4 1,135,492 8.4 2.16 2.16 0.00 2.16 4.31 377.27 171,484    100%
116 63.9 1,143,057 8.5 2.16 2.16 0.00 2.16 4.31 377.81 171,730    100%
118 60.6 1,150,203 8.5 2.16 2.16 0.00 2.16 4.31 378.31 171,960    100%
120 57.4 1,156,952 8.6 2.16 2.16 0.00 2.16 4.31 378.79 172,177    100%
122 54.4 1,163,325 8.6 2.16 2.16 0.00 2.16 4.31 379.24 172,381    100%
124 51.6 1,169,341 8.6 2.16 2.16 0.00 2.16 4.31 379.66 172,573    100%
126 49.0 1,175,018 8.7 2.16 2.16 0.00 2.16 4.31 380.06 172,753    100%
128 46.4 1,180,375 8.7 2.16 2.16 0.00 2.16 4.31 380.43 172,922    100%
130 44.0 1,185,428 8.7 2.16 2.16 0.00 2.16 4.31 380.78 173,081    100%
132 41.7 1,190,192 8.8 2.16 2.16 0.00 2.16 4.31 381.11 173,231    100%
134 39.6 1,194,682 8.8 2.16 2.16 0.00 2.16 4.31 381.42 173,371    100%
136 37.5 1,198,913 8.8 2.16 2.16 0.00 2.16 4.31 381.71 173,504    100%
138 35.6 1,202,899 8.8 2.16 2.16 0.00 2.16 4.31 381.98 173,628    100%
140 33.7 1,206,651 8.9 2.16 2.16 0.00 2.16 4.31 382.24 173,744    100%
142 32.0 1,210,182 8.9 2.16 2.16 0.00 2.16 4.31 382.48 173,853    100%
144 30.3 1,213,503 8.9 2.16 2.16 0.00 2.16 4.31 382.70 173,956    100%
146 28.8 1,216,625 8.9 2.16 2.16 0.00 2.16 4.31 382.92 174,052    100%
148 27.3 1,219,559 8.9 2.16 2.16 0.00 2.16 4.31 383.11 174,143    100%
150 25.9 1,222,314 8.9 2.16 2.16 0.00 2.16 4.31 383.30 174,227    100%
152 24.5 1,224,900 9.0 2.16 2.16 0.00 2.16 4.31 383.47 174,307    100%
154 23.3 1,227,325 9.0 2.16 2.16 0.00 2.16 4.31 383.64 174,381    100%
156 22.0 1,229,597 9.0 2.16 2.16 0.00 2.16 4.31 383.79 174,450    100%
158 20.9 1,231,725 9.0 2.16 2.16 0.00 2.16 4.31 383.93 174,515    100%
160 19.8 1,233,717 9.0 2.16 2.16 0.00 2.16 4.31 384.07 174,576    100%
162 18.8 1,235,578 9.0 2.16 2.16 0.00 2.16 4.31 384.19 174,633    100%
164 17.8 1,237,316 9.0 2.16 2.16 0.00 2.16 4.31 384.31 174,686    100%
166 16.9 1,238,937 9.0 2.16 2.16 0.00 2.16 4.31 384.42 174,735    100%
168 16.0 1,240,447 9.0 2.16 2.16 0.00 2.16 4.31 384.52 174,781    100%
170 15.2 1,241,852 9.1 2.16 2.16 0.00 2.16 4.31 384.61 174,824    100%
172 14.4 1,243,158 9.1 2.16 2.16 0.00 2.16 4.31 384.70 174,863    100%
174 13.7 1,244,369 9.1 2.16 2.16 0.00 2.16 4.31 384.78 174,900    100%
176 13.0 1,245,491 9.1 2.16 2.16 0.00 2.16 4.31 384.85 174,934    100%
178 12.3 1,246,528 9.1 2.16 2.16 0.00 2.16 4.31 384.92 174,965    100%
180 11.6 1,247,484 9.1 2.16 2.16 0.00 2.16 4.31 384.99 174,994    100%
182 11.0 1,248,364 9.1 2.16 2.16 0.00 2.16 4.31 385.05 175,021    100%
184 10.5 1,249,172 9.1 2.16 2.16 0.00 2.16 4.31 385.10 175,045    100%
186 9.9 1,249,911 9.1 2.16 2.16 0.00 2.16 4.31 385.15 175,067    100%
188 9.4 1,250,585 9.1 2.16 2.16 0.00 2.16 4.31 385.19 175,088    100%
190 8.9 1,251,197 9.1 2.16 2.16 0.00 2.16 4.31 385.23 175,106    100%
192 8.5 1,251,751 9.1 2.16 2.16 0.00 2.16 4.31 385.27 175,123    100%
194 8.0 1,252,249 9.1 2.16 2.16 0.00 2.16 4.31 385.30 175,138    100%
196 7.6 1,252,695 9.1 2.16 2.16 0.00 2.16 4.31 385.33 175,151    100%
198 7.2 1,253,090 9.1 2.16 2.16 0.00 2.16 4.31 385.36 175,163    100%
200 6.8 1,253,439 9.1 2.16 2.16 0.00 2.16 4.31 385.38 175,174    100%
202 6.5 1,253,742 9.1 2.16 2.16 0.00 2.16 4.31 385.40 175,183    100%
204 6.2 1,254,003 9.1 2.16 2.16 0.00 2.16 4.31 385.42 175,191    100%
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Qp = 394.45 cfs Sediment Basin # 7 Brickhaven
Tp = 49.34 minutes Phase 2
dT = Max of 2 minutes 25  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 74,919

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 5.2 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 9.2 (ft) elevation 217.20 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 9.5 (ft) elevation 217.50 97% Minimum Settling Efficiency

Total Height of Dam = 10.0 (ft) elevation 218.00 9.8 ft Maximum Stage 217.8 msl elevation

Length of Emergency Spillway = 50 (ft) 76.7 cfs Peak outflow

Diameter of Riser = 72 (in) 56.7 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 208.0 20.1 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFL
OW [cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
2 1.6 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -          N/A
4 6.4 192 0.0 0.00 0.00 0.00 0.00 0.00 58.08 26,401     N/A
6 14.2 955 0.0 0.00 0.00 0.00 0.00 0.00 82.09 37,314     N/A
8 25.0 2,661 0.1 0.00 0.00 0.00 0.00 0.00 102.36 46,529     N/A

10 38.6 5,665 0.1 0.00 0.00 0.00 0.00 0.00 120.46 54,753     N/A
12 54.8 10,302 0.2 0.00 0.00 0.00 0.00 0.00 137.02 62,280     N/A
14 73.3 16,881 0.3 0.00 0.00 0.00 0.00 0.00 152.39 69,269     N/A
16 93.8 25,676 0.4 0.00 0.00 0.00 0.00 0.00 166.80 75,818     N/A
18 115.9 36,931 0.6 2.16 2.16 0.00 2.16 4.31 180.38 81,992     100%
20 139.4 50,327 0.7 2.16 2.16 0.00 2.16 4.31 192.82 87,644     100%
22 163.8 66,541 0.9 2.16 2.16 0.00 2.16 4.31 204.77 93,078     100%
24 188.8 85,684 1.1 2.16 2.16 0.00 2.16 4.31 216.23 98,287     100%
26 213.9 107,822 1.3 2.16 2.16 0.00 2.16 4.31 227.21 103,275   100%
28 238.7 132,972 1.6 2.16 2.16 0.00 2.16 4.31 237.70 108,045   100%
30 262.9 161,099 1.8 2.16 2.16 0.00 2.16 4.31 247.73 112,604   100%
32 285.9 192,125 2.1 2.16 2.16 0.00 2.16 4.31 257.31 116,958   100%
34 307.6 225,921 2.4 2.16 2.16 0.00 2.16 4.31 266.45 121,112   100%
36 327.5 262,316 2.7 2.16 2.16 0.00 2.16 4.31 275.16 125,072   100%
38 345.2 301,094 3.0 2.16 2.16 0.00 2.16 4.31 283.45 128,842   100%
40 360.6 342,002 3.3 2.16 2.16 0.00 2.16 4.31 291.34 132,426   100%
42 373.3 384,753 3.6 2.16 2.16 0.00 2.16 4.31 298.82 135,829   100%
44 383.1 429,030 3.9 2.16 2.16 0.00 2.16 4.31 305.92 139,053   100%
46 390.0 474,491 4.3 2.16 2.16 0.00 2.16 4.31 312.63 142,102   100%
48 393.7 520,773 4.6 2.16 2.16 0.00 2.16 4.31 318.96 144,980   100%
50 394.3 567,503 4.9 2.16 2.16 0.00 2.16 4.31 324.91 147,688   100%
52 391.6 614,299 5.2 2.16 2.16 0.00 2.16 4.31 330.51 150,230   100%
54 385.8 660,777 5.5 2.16 2.16 0.00 2.16 4.31 335.74 152,609   100%
56 377.0 706,560 5.8 2.16 2.16 0.00 2.16 4.31 340.62 154,827   100%
58 365.2 751,282 6.1 2.16 2.16 0.00 2.16 4.31 345.15 156,887   100%
60 350.8 794,593 6.4 2.16 2.16 0.00 2.16 4.31 349.34 158,793   100%
62 334.2 836,167 6.6 2.16 2.16 0.00 2.16 4.31 353.20 160,547   100%
64 317.1 875,760 6.9 2.16 2.16 0.00 2.16 4.31 356.74 162,154   100%
66 300.8 913,293 7.1 2.16 2.16 0.00 2.16 4.31 359.98 163,627   100%
68 285.4 948,874 7.3 2.16 2.16 0.00 2.16 4.31 362.95 164,979   100%
70 270.7 982,601 7.5 2.16 2.16 0.00 2.16 4.31 365.70 166,225   100%
72 256.8 1,014,571 7.7 2.16 2.16 0.00 2.16 4.31 368.23 167,375   100%
74 243.6 1,044,873 7.9 2.16 2.16 0.00 2.16 4.31 370.57 168,440   100%
76 231.1 1,073,594 8.1 2.16 2.16 0.00 2.16 4.31 372.74 169,426   100%
78 219.3 1,100,813 8.2 2.16 2.16 0.00 2.16 4.31 374.75 170,342   100%
80 208.0 1,126,609 8.4 2.16 2.16 0.00 2.16 4.31 376.63 171,194   100%
82 197.3 1,151,054 8.5 2.16 2.16 0.00 2.16 4.31 378.37 171,988   100%
84 187.2 1,174,218 8.7 2.16 2.16 0.00 2.16 4.31 380.00 172,727   100%
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86 177.6 1,196,167 8.8 2.16 2.16 0.00 2.16 4.31 381.52 173,418   100%
88 168.5 1,216,962 8.9 2.16 2.16 0.00 2.16 4.31 382.94 174,063   100%
90 159.8 1,236,663 9.0 2.16 2.16 0.00 2.16 4.31 384.27 174,666   100%
92 151.6 1,255,327 9.1 2.16 2.16 0.00 2.16 4.31 385.51 175,230   100%
94 143.9 1,273,005 9.2 2.16 2.50 0.00 94.48 5.00 386.67 175,759   100%
96 136.5 1,289,668 9.3 2.16 4.93 0.00 95.06 9.87 387.75 176,252   100%
98 129.5 1,304,860 9.4 2.16 8.23 0.00 95.58 16.45 388.73 176,697   100%

100 122.8 1,318,422 9.5 2.16 11.80 0.00 96.04 23.60 389.60 177,091   100%
102 116.5 1,330,328 9.6 2.16 15.36 1.98 96.45 32.69 390.36 177,434   99%
104 110.5 1,340,387 9.6 2.16 18.63 5.65 96.79 42.92 390.99 177,722   99%
106 104.9 1,348,501 9.7 2.16 21.44 9.43 97.06 52.31 391.50 177,954   98%
108 99.5 1,354,808 9.7 2.16 23.72 12.77 97.27 60.21 391.89 178,133   98%
110 94.4 1,359,520 9.7 2.16 25.48 15.47 97.43 66.42 392.18 178,266   98%
112 89.5 1,362,874 9.7 2.16 26.75 17.50 97.54 71.00 392.39 178,360   97%
114 84.9 1,365,097 9.8 2.16 27.61 18.88 97.61 74.11 392.53 178,423   97%
116 80.6 1,366,397 9.8 2.16 28.12 19.71 97.65 75.95 392.61 178,460   97%
118 76.4 1,366,952 9.8 2.16 28.34 20.07 97.67 76.74 392.65 178,475   97%
120 72.5 1,366,916 9.8 2.16 28.32 20.05 97.67 76.69 392.64 178,474   97%
122 68.8 1,366,415 9.8 2.16 28.13 19.72 97.65 75.97 392.61 178,460   97%
124 65.3 1,365,554 9.8 2.16 27.79 19.17 97.63 74.75 392.56 178,436   97%
126 61.9 1,364,415 9.7 2.16 27.35 18.45 97.59 73.15 392.49 178,404   97%
128 58.7 1,363,066 9.7 2.16 26.83 17.62 97.54 71.27 392.40 178,366   97%
130 55.7 1,361,562 9.7 2.16 26.25 16.69 97.49 69.20 392.31 178,323   97%
132 52.9 1,359,945 9.7 2.16 25.64 15.72 97.44 67.00 392.21 178,278   98%
134 50.1 1,358,248 9.7 2.16 25.00 14.72 97.38 64.72 392.11 178,230   98%
136 47.6 1,356,500 9.7 2.16 24.35 13.72 97.32 62.41 392.00 178,180   98%
138 45.1 1,354,719 9.7 2.16 23.69 12.72 97.27 60.09 391.89 178,130   98%
140 42.8 1,352,924 9.7 2.16 23.03 11.73 97.21 57.79 391.77 178,079   98%
142 40.6 1,351,126 9.7 2.16 22.38 10.78 97.15 55.53 391.66 178,028   98%
144 38.5 1,349,336 9.7 2.16 21.74 9.85 97.09 53.32 391.55 177,977   98%
146 36.6 1,347,561 9.7 2.16 21.11 8.96 97.03 51.17 391.44 177,927   98%
148 34.7 1,345,807 9.6 2.16 20.49 8.10 96.97 49.09 391.33 177,877   99%
150 32.9 1,344,078 9.6 2.16 19.89 7.29 96.91 47.07 391.22 177,828   99%
152 31.2 1,342,376 9.6 2.16 19.31 6.52 96.85 45.13 391.11 177,779   99%
154 29.6 1,340,705 9.6 2.16 18.74 5.79 96.80 43.27 391.01 177,732   99%
156 28.1 1,339,066 9.6 2.16 18.19 5.10 96.74 41.48 390.91 177,685   99%
158 26.6 1,337,458 9.6 2.16 17.65 4.46 96.69 39.77 390.81 177,639   99%
160 25.3 1,335,884 9.6 2.16 17.14 3.85 96.63 38.13 390.71 177,594   99%
162 24.0 1,334,342 9.6 2.16 16.64 3.29 96.58 36.56 390.61 177,549   99%
164 22.7 1,332,832 9.6 2.16 16.15 2.77 96.53 35.07 390.51 177,506   99%
166 21.6 1,331,353 9.6 2.16 15.68 2.29 96.48 33.65 390.42 177,464   99%
168 20.5 1,329,905 9.6 2.16 15.22 1.85 96.43 32.30 390.33 177,422   99%
170 19.4 1,328,485 9.5 2.16 14.78 1.45 96.39 31.02 390.24 177,381   99%
172 18.4 1,327,094 9.5 2.16 14.36 1.09 96.34 29.80 390.15 177,341   99%
174 17.5 1,325,729 9.5 2.16 13.94 0.77 96.29 28.66 390.06 177,302   99%
176 16.6 1,324,388 9.5 2.16 13.54 0.50 96.25 27.58 389.98 177,263   99%
178 15.7 1,323,069 9.5 2.16 13.15 0.27 96.20 26.56 389.90 177,225   100%
180 14.9 1,321,769 9.5 2.16 12.76 0.10 96.16 25.63 389.81 177,188   100%
182 14.2 1,320,485 9.5 2.16 12.39 0.00 96.11 24.78 389.73 177,151   100%
184 13.4 1,319,210 9.5 2.16 12.03 0.00 96.07 24.05 389.65 177,114   100%
186 12.7 1,317,935 9.5 2.16 11.66 0.00 96.03 23.33 389.57 177,077   100%
188 12.1 1,316,665 9.5 2.16 11.31 0.00 95.99 22.62 389.49 177,040   100%
190 11.5 1,315,402 9.5 2.16 10.96 0.00 95.94 21.92 389.41 177,004   100%
192 10.9 1,314,147 9.5 2.16 10.62 0.00 95.90 21.23 389.33 176,967   100%
194 10.3 1,312,905 9.5 2.16 10.28 0.00 95.86 20.56 389.25 176,931   100%
196 9.8 1,311,676 9.5 2.16 9.96 0.00 95.82 19.91 389.17 176,895   100%
198 9.3 1,310,461 9.4 2.16 9.64 0.00 95.77 19.27 389.09 176,860   100%
200 8.8 1,309,263 9.4 2.16 9.33 0.00 95.73 18.65 389.02 176,825   100%
202 8.4 1,308,082 9.4 2.16 9.03 0.00 95.69 18.05 388.94 176,791   100%
204 7.9 1,306,919 9.4 2.16 8.73 0.00 95.65 17.47 388.87 176,757   100%
206 7.5 1,305,774 9.4 2.16 8.45 0.00 95.61 16.90 388.79 176,724   100%
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Qp = 511.7 cfs Sediment Basin # 7 Brickhaven
Tp = 50.0 minutes Phase 2
dT = Max of 2 minutes 100  -  year Storm Event
or 1.0% of increment to peak

b = 1.3
Number of Riser/Barrel Assemblies 2 Ks = 74,919

Diameter of Barrel = 36 (in)

Height of Riser above barrel = 5.2 (ft) 4.0E-03 Settling Velocity of design particle (fps)

Height of Riser from bottom of barrel= 9.2 (ft) elevation 217.20 2 Effective number of cells (2 is construction site #)

Emergency Spillway = 9.5 (ft) elevation 217.50 85% Minimum Settling Efficiency

Total Height of Dam = 10.0 (ft) elevation 218.00 10.2 ft Maximum Stage 218.2 msl elevation

Length of Emergency Spillway = 50 (ft) 229.8 cfs Peak outflow

Diameter of Riser = 72 (in) 135.3 cfs Peak Riser/Barrel outflow

Permanent Pond Stage = 0 (ft) elevation 208.0 94.5 cfs peak weir flow

Notes:
1.  Length of emergency spillway is the bottom width of the emergency spillway.
2.  Settling efficiency neglects permanent pond volume

TIME 
(min)

INFLOW 
[cfs]

STORAGE 
[cu ft]

STAGE 
[ft]

Skimmer/ 
Perf Flow 

[cfs]

RISER 
CAPACIT

Y [cfs]

WEIR 
FLOW 

[cfs]

BARREL 
CAPACITY 

[cfs]

TOTAL 
OUTFLOW 

[cfs]

Bound 
Discharge 

[cfs]

Estimated 
Surface 
Area (sf)

Settling 
Efficiency 

[%]
0 0.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
2 2.0 0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 -           N/A
4 8.0 242 0.0 0.00 0.00 0.00 0.00 0.00 61.09 27,766       N/A
6 18.0 1,207 0.0 0.00 0.00 0.00 0.00 0.00 86.34 39,244       N/A
8 31.7 3,364 0.1 0.00 0.00 0.00 0.00 0.00 107.66 48,938       N/A

10 48.9 7,162 0.2 0.00 0.00 0.00 0.00 0.00 126.70 57,590       N/A
12 69.4 13,028 0.3 0.00 0.00 0.00 0.00 0.00 144.12 65,509       N/A
14 92.8 21,352 0.4 0.00 0.00 0.00 0.00 0.00 160.30 72,865       N/A
16 118.8 32,487 0.5 0.00 0.00 0.00 0.00 0.00 175.47 79,758       N/A
18 147.0 46,742 0.7 2.16 2.16 0.00 2.16 4.31 189.77 86,260       100%
20 176.8 63,859 0.9 2.16 2.16 0.00 2.16 4.31 202.96 92,256       100%
22 208.0 84,561 1.1 2.16 2.16 0.00 2.16 4.31 215.62 98,009       100%
24 239.8 108,999 1.3 2.16 2.16 0.00 2.16 4.31 227.74 103,517     100%
26 272.0 137,263 1.6 2.16 2.16 0.00 2.16 4.31 239.33 108,787     100%
28 303.9 169,383 1.9 2.16 2.16 0.00 2.16 4.31 250.42 113,827     100%
30 335.0 205,329 2.2 2.16 2.16 0.00 2.16 4.31 261.02 118,645     100%
32 364.9 245,010 2.5 2.16 2.16 0.00 2.16 4.31 271.14 123,247     100%
34 393.0 288,276 2.9 2.16 2.16 0.00 2.16 4.31 280.81 127,640     100%
36 419.0 334,920 3.2 2.16 2.16 0.00 2.16 4.31 290.03 131,831     100%
38 442.4 384,683 3.6 2.16 2.16 0.00 2.16 4.31 298.81 135,823     100%
40 462.9 437,257 4.0 2.16 2.16 0.00 2.16 4.31 307.17 139,623     100%
42 480.1 492,287 4.4 2.16 2.16 0.00 2.16 4.31 315.11 143,234     100%
44 493.8 549,383 4.8 2.16 2.16 0.00 2.16 4.31 322.65 146,660     100%
46 503.7 608,119 5.2 2.16 2.16 0.00 2.16 4.31 329.79 149,904     100%
48 509.7 668,045 5.6 2.16 2.16 0.00 2.16 4.31 336.53 152,969     100%
50 511.7 728,692 6.0 2.16 2.16 0.00 2.16 4.31 342.89 155,859     100%
52 509.7 789,580 6.3 2.16 2.16 0.00 2.16 4.31 348.87 158,576     100%
54 503.6 850,224 6.7 2.16 2.16 0.00 2.16 4.31 354.47 161,124     100%
56 493.7 910,143 7.1 2.16 2.16 0.00 2.16 4.31 359.71 163,505     100%
58 480.0 968,868 7.5 2.16 2.16 0.00 2.16 4.31 364.59 165,722     100%
60 462.8 1,025,950 7.8 2.16 2.16 0.00 2.16 4.31 369.11 167,778     100%
62 442.3 1,080,964 8.1 2.16 2.16 0.00 2.16 4.31 373.29 169,676     100%
64 420.5 1,133,518 8.4 2.16 2.16 0.00 2.16 4.31 377.12 171,420     100%
66 399.2 1,183,458 8.7 2.16 2.16 0.00 2.16 4.31 380.64 173,019     100%
68 378.9 1,230,841 9.0 2.16 2.16 0.00 2.16 4.31 383.87 174,488     100%
70 359.7 1,275,795 9.2 2.16 2.79 0.00 94.58 5.58 386.85 175,842     100%
72 341.5 1,318,294 9.5 2.16 11.77 0.00 96.04 23.53 389.59 177,087     100%
74 324.2 1,356,450 9.7 2.16 24.33 13.69 97.32 62.34 391.99 178,179     98%
76 307.8 1,387,873 9.9 2.16 36.93 34.95 98.36 108.81 393.93 179,060     95%
78 292.2 1,411,748 10.0 2.16 47.65 54.91 99.14 150.20 395.38 179,719     91%
80 277.4 1,428,784 10.1 2.16 55.83 70.83 99.69 182.49 396.40 180,184     89%
82 263.3 1,440,169 10.2 2.16 61.54 82.17 100.05 205.25 397.08 180,492     87%
84 250.0 1,447,136 10.2 2.16 65.12 89.38 100.28 219.61 397.50 180,680     86%
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86 237.3 1,450,779 10.2 2.16 67.01 93.22 100.39 227.25 397.71 180,778     85%
88 225.3 1,451,984 10.2 2.16 67.65 94.50 100.43 229.79 397.78 180,810     85%
90 213.9 1,451,441 10.2 2.16 67.36 93.92 100.41 228.65 397.75 180,796     85%
92 203.0 1,449,666 10.2 2.16 66.43 92.04 100.36 224.91 397.65 180,748     85%
94 192.7 1,447,039 10.2 2.16 65.07 89.27 100.27 219.41 397.49 180,677     86%
96 183.0 1,443,838 10.2 2.16 63.41 85.94 100.17 212.77 397.30 180,591     86%
98 173.7 1,440,261 10.2 2.16 61.58 82.27 100.06 205.43 397.09 180,495     87%

100 164.9 1,436,451 10.1 2.16 59.65 78.41 99.94 197.72 396.86 180,392     88%
102 156.5 1,432,511 10.1 2.16 57.68 74.48 99.81 189.84 396.63 180,285     88%
104 148.6 1,428,514 10.1 2.16 55.70 70.57 99.68 181.96 396.39 180,177     89%
106 141.1 1,424,510 10.1 2.16 53.74 66.71 99.55 174.19 396.15 180,068     89%
108 133.9 1,420,535 10.1 2.16 51.82 62.96 99.42 166.59 395.91 179,959     90%
110 127.1 1,416,615 10.0 2.16 49.94 59.32 99.30 159.20 395.68 179,852     91%
112 120.7 1,412,766 10.0 2.16 48.12 55.82 99.17 152.07 395.44 179,747     91%
114 114.6 1,409,001 10.0 2.16 46.37 52.46 99.05 145.20 395.22 179,644     92%
116 108.8 1,405,325 10.0 2.16 44.67 49.25 98.93 138.60 394.99 179,543     92%
118 103.3 1,401,745 10.0 2.16 43.05 46.19 98.81 132.28 394.78 179,444     93%
120 98.0 1,398,262 9.9 2.16 41.48 43.27 98.70 126.23 394.57 179,348     93%
122 93.1 1,394,876 9.9 2.16 39.98 40.49 98.59 120.45 394.36 179,254     94%
124 88.3 1,391,589 9.9 2.16 38.54 37.86 98.48 114.93 394.16 179,163     94%
126 83.9 1,388,397 9.9 2.16 37.16 35.35 98.38 109.66 393.96 179,075     95%
128 79.6 1,385,301 9.9 2.16 35.83 32.98 98.28 104.64 393.77 178,989     95%
130 75.6 1,382,297 9.8 2.16 34.56 30.72 98.18 99.85 393.59 178,905     95%
132 71.7 1,379,384 9.8 2.16 33.35 28.59 98.08 95.29 393.41 178,824     96%
134 68.1 1,376,560 9.8 2.16 32.19 26.57 97.99 90.94 393.24 178,745     96%
136 64.7 1,373,820 9.8 2.16 31.07 24.65 97.90 86.79 393.07 178,668     96%
138 61.4 1,371,164 9.8 2.16 30.00 22.84 97.81 82.85 392.91 178,594     96%
140 58.3 1,368,588 9.8 2.16 28.98 21.13 97.73 79.09 392.75 178,521     97%
142 55.3 1,366,090 9.8 2.16 28.00 19.52 97.64 75.51 392.59 178,451     97%
144 52.5 1,363,667 9.7 2.16 27.06 17.99 97.56 72.10 392.44 178,383     97%
146 49.9 1,361,316 9.7 2.16 26.16 16.54 97.48 68.86 392.30 178,316     97%
148 47.3 1,359,035 9.7 2.16 25.29 15.18 97.41 65.77 392.15 178,252     98%
150 44.9 1,356,822 9.7 2.16 24.47 13.90 97.34 62.83 392.02 178,190     98%
152 42.7 1,354,673 9.7 2.16 23.67 12.69 97.26 60.03 391.88 178,129     98%
154 40.5 1,352,587 9.7 2.16 22.91 11.55 97.19 57.37 391.75 178,070     98%
156 38.4 1,350,562 9.7 2.16 22.18 10.48 97.13 54.83 391.63 178,012     98%
158 36.5 1,348,595 9.7 2.16 21.47 9.47 97.06 52.42 391.50 177,956     98%
160 34.6 1,346,683 9.6 2.16 20.80 8.53 97.00 50.12 391.38 177,902     98%
162 32.9 1,344,825 9.6 2.16 20.15 7.64 96.93 47.94 391.27 177,849     99%
164 31.2 1,343,018 9.6 2.16 19.53 6.81 96.87 45.86 391.15 177,798     99%
166 29.6 1,341,261 9.6 2.16 18.93 6.03 96.82 43.89 391.04 177,747     99%
168 28.1 1,339,551 9.6 2.16 18.35 5.30 96.76 42.01 390.94 177,699     99%
170 26.7 1,337,886 9.6 2.16 17.80 4.63 96.70 40.22 390.83 177,651     99%
172 25.4 1,336,265 9.6 2.16 17.26 4.00 96.65 38.52 390.73 177,605     99%
174 24.1 1,334,685 9.6 2.16 16.75 3.42 96.59 36.91 390.63 177,559     99%
176 22.9 1,333,144 9.6 2.16 16.25 2.88 96.54 35.38 390.53 177,515     99%
178 21.7 1,331,641 9.6 2.16 15.77 2.38 96.49 33.93 390.44 177,472     99%
180 20.6 1,330,173 9.6 2.16 15.31 1.93 96.44 32.55 390.35 177,430     99%
182 19.5 1,328,739 9.5 2.16 14.86 1.52 96.39 31.24 390.25 177,389     99%
184 18.6 1,327,335 9.5 2.16 14.43 1.15 96.35 30.01 390.17 177,348     99%
186 17.6 1,325,961 9.5 2.16 14.01 0.83 96.30 28.85 390.08 177,309     99%
188 16.7 1,324,613 9.5 2.16 13.61 0.54 96.25 27.75 389.99 177,270     99%
190 15.9 1,323,290 9.5 2.16 13.21 0.31 96.21 26.73 389.91 177,232     100%
192 15.1 1,321,988 9.5 2.16 12.83 0.12 96.17 25.78 389.83 177,194     100%
194 14.3 1,320,703 9.5 2.16 12.45 0.01 96.12 24.92 389.75 177,157     100%
196 13.6 1,319,430 9.5 2.16 12.09 0.00 96.08 24.18 389.66 177,120     100%
198 12.9 1,318,159 9.5 2.16 11.73 0.00 96.04 23.45 389.58 177,083     100%
200 12.2 1,316,892 9.5 2.16 11.37 0.00 95.99 22.74 389.50 177,047     100%
202 11.6 1,315,632 9.5 2.16 11.02 0.00 95.95 22.05 389.42 177,010     100%
204 11.0 1,314,381 9.5 2.16 10.68 0.00 95.91 21.36 389.34 176,974     100%
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NOAA Atlas 14, Volume 2, Version 3 
Location name: Moncure, North Carolina, US* 

Latitude: 35.6094°, Longitude: -79.0156° 
Elevation: 209 ft* 
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.418

(0.382-0.459)
0.492

(0.450-0.541)
0.569

(0.520-0.624)
0.628

(0.573-0.689)
0.694

(0.629-0.759)
0.740

(0.669-0.809)
0.782

(0.703-0.855)
0.819

(0.733-0.897)
0.862

(0.764-0.943)
0.895

(0.787-0.980)

10-min
0.668

(0.611-0.733)
0.787

(0.720-0.865)
0.911

(0.833-1.00)
1.01

(0.916-1.10)
1.11

(1.00-1.21)
1.18

(1.07-1.29)
1.24

(1.12-1.36)
1.30

(1.16-1.42)
1.36

(1.21-1.49)
1.41

(1.24-1.54)

15-min
0.835

(0.763-0.916)
0.990

(0.905-1.09)
1.15

(1.05-1.27)
1.27

(1.16-1.39)
1.40

(1.27-1.53)
1.49

(1.35-1.63)
1.57

(1.41-1.72)
1.64

(1.47-1.79)
1.72

(1.52-1.88)
1.77

(1.56-1.94)

30-min
1.15

(1.05-1.26)
1.37

(1.25-1.50)
1.64

(1.50-1.80)
1.84

(1.68-2.02)
2.08

(1.88-2.27)
2.25

(2.03-2.46)
2.41

(2.16-2.63)
2.55

(2.28-2.79)
2.73

(2.42-2.99)
2.86

(2.52-3.14)

60-min
1.43

(1.31-1.57)
1.72

(1.57-1.88)
2.10

(1.92-2.30)
2.40

(2.19-2.63)
2.76

(2.51-3.03)
3.05

(2.75-3.33)
3.32

(2.98-3.62)
3.58

(3.20-3.92)
3.92

(3.47-4.29)
4.18

(3.68-4.58)

2-hr
1.67

(1.52-1.85)

2.02
(1.83-2.23)

2.50
(2.27-2.77)

2.89
(2.61-3.19)

3.37
(3.03-3.73)

3.76
(3.37-4.16)

4.14
(3.68-4.58)

4.53
(4.00-5.00)

5.03
(4.40-5.55)

5.44
(4.71-6.01)

3-hr
1.78

(1.62-1.97)
2.14

(1.95-2.37)
2.67

(2.42-2.95)
3.09

(2.80-3.42)
3.66

(3.29-4.04)
4.12

(3.68-4.54)
4.58

(4.06-5.05)
5.06

(4.45-5.57)
5.71

(4.97-6.29)
6.24

(5.38-6.89)

6-hr
2.13

(1.95-2.34)
2.56

(2.35-2.83)
3.19

(2.91-3.52)
3.71

(3.38-4.08)
4.41

(3.98-4.83)
4.98

(4.47-5.46)
5.56

(4.95-6.09)
6.17

(5.44-6.75)
7.01

(6.09-7.66)
7.70

(6.61-8.44)

12-hr
2.52

(2.30-2.77)
3.04

(2.78-3.35)
3.80

(3.46-4.19)
4.45

(4.03-4.89)
5.32

(4.79-5.83)
6.05

(5.41-6.61)
6.81

(6.02-7.43)
7.61

(6.66-8.30)
8.74

(7.52-9.53)
9.68

(8.21-10.6)

24-hr
2.94

(2.74-3.15)
3.54

(3.31-3.80)
4.45

(4.16-4.77)
5.17

(4.82-5.54)
6.14

(5.71-6.58)
6.92

(6.41-7.40)
7.71

(7.13-8.25)
8.53

(7.86-9.14)
9.65

(8.86-10.4)
10.5

(9.64-11.3)

2-day
3.41

(3.18-3.66)

4.11
(3.83-4.42)

5.13
(4.77-5.51)

5.93
(5.51-6.36)

7.01
(6.49-7.52)

7.86
(7.26-8.44)

8.74
(8.05-9.39)

9.65
(8.86-10.4)

10.9
(9.95-11.7)

11.9
(10.8-12.8)

3-day
3.61

(3.36-3.87)
4.34

(4.04-4.65)
5.38

(5.01-5.78)
6.21

(5.77-6.65)
7.33

(6.78-7.86)
8.22

(7.58-8.81)
9.13

(8.40-9.79)
10.1

(9.23-10.8)
11.3

(10.4-12.2)
12.4

(11.2-13.3)

4-day
3.80

(3.55-4.08)
4.57

(4.26-4.89)
5.64

(5.25-6.04)
6.49

(6.03-6.94)
7.65

(7.07-8.20)
8.57

(7.90-9.18)
9.51

(8.74-10.2)
10.5

(9.61-11.2)
11.8

(10.8-12.7)
12.9

(11.7-13.8)

7-day
4.38

(4.09-4.68)
5.23

(4.89-5.59)
6.37

(5.95-6.80)
7.28

(6.79-7.77)
8.52

(7.93-9.10)
9.52

(8.83-10.2)
10.5

(9.75-11.2)
11.6

(10.7-12.4)
13.0

(11.9-13.9)
14.1

(12.9-15.1)

10-day
5.00

(4.70-5.33)
5.95

(5.59-6.34)
7.16

(6.71-7.63)
8.11

(7.59-8.64)
9.39

(8.76-10.0)
10.4

(9.67-11.1)
11.4

(10.6-12.2)
12.4

(11.5-13.3)
13.8

(12.7-14.8)
14.9

(13.7-15.9)

20-day
6.71

(6.31-7.13)
7.92

(7.45-8.41)
9.36

(8.80-9.95)
10.5

(9.86-11.2)
12.0

(11.3-12.8)
13.2

(12.4-14.1)
14.5

(13.5-15.4)
15.7

(14.6-16.7)
17.3

(16.0-18.5)
18.6

(17.2-19.9)

30-day
8.34

(7.86-8.85)
9.81

(9.24-10.4)
11.4

(10.7-12.1)
12.7

(11.9-13.4)
14.3

(13.4-15.2)
15.5

(14.6-16.5)
16.8

(15.7-17.9)
18.0

(16.8-19.2)
19.7

(18.3-21.0)
21.0

(19.4-22.4)

45-day
10.6

(10.1-11.2)
12.5

(11.8-13.2)
14.3

(13.5-15.1)
15.7

(14.8-16.5)
17.5

(16.5-18.4)
18.8

(17.8-19.9)
20.2

(19.0-21.3)
21.5

(20.2-22.7)
23.2

(21.7-24.6)
24.5

(22.8-26.0)

60-day
12.7

(12.1-13.4)
14.9

(14.1-15.6)
16.8

(16.0-17.7)
18.3

(17.4-19.3)
20.3

(19.2-21.3)
21.7

(20.5-22.9)
23.1

(21.8-24.4)
24.5

(23.1-25.8)
26.3

(24.7-27.7)
27.6

(25.9-29.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55

Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent

Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:

Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas
Newly graded areas

(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types

similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in

good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.
3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space

cover type.
4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage

(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.
5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4

based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Chatham County, North Carolina (NC037)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CcB Carbonton-Brickhaven complex,
2 to 6 percent slopes

4.0 0.6%

CcD Carbonton-Brickhaven complex,
10 to 15 percent slopes

0.2 0.0%

CrC Creedmoor-Green Level
complex, 6 to 10 percent
slopes

11.5 1.7%

PeA Peawick fine sandy loam, 0 to 2
percent slopes

6.6 0.9%

PeB Peawick fine sandy loam, 2 to 8
percent slopes

408.8 58.7%

UdC Udorthents, loamy, 2 to 10
percent slopes

64.0 9.2%

W Water 2.0 0.3%

WhB White Store-Polkton complex, 2
to 6 percent slopes

1.7 0.2%

WhC White Store-Polkton complex, 6
to 10 percent slopes

107.1 15.4%

WhD White Store-Polkton complex, 10
to 15 percent slopes

90.4 13.0%

Totals for Area of Interest 696.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties

Custom Soil Resource Report
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and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Chatham County, North Carolina

CcB—Carbonton-Brickhaven complex, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1lvsh
Elevation: 200 to 300 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Carbonton and similar soils: 50 percent
Brickhaven and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Carbonton

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
A - 0 to 8 inches: silt loam
BE - 8 to 12 inches: silty clay loam
Bt - 12 to 28 inches: silty clay
BCt - 28 to 34 inches: silty clay loam
Cr - 34 to 80 inches: weathered bedrock

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D
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Description of Brickhaven

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
A - 0 to 4 inches: silt loam
E - 4 to 7 inches: silt loam
Bt1 - 7 to 12 inches: silty clay loam
Bt2 - 12 to 37 inches: silty clay
BCt - 37 to 51 inches: silty clay loam
Cr - 51 to 80 inches: weathered bedrock

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D

CcD—Carbonton-Brickhaven complex, 10 to 15 percent slopes

Map Unit Setting
National map unit symbol: 1lvsf
Elevation: 200 to 300 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Carbonton and similar soils: 45 percent
Brickhaven and similar soils: 40 percent

Custom Soil Resource Report
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Carbonton

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
A - 0 to 8 inches: silt loam
BE - 8 to 12 inches: silty clay loam
Bt - 12 to 28 inches: silty clay
BCt - 28 to 34 inches: silty clay loam
Cr - 34 to 80 inches: weathered bedrock

Properties and qualities
Slope: 10 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D

Description of Brickhaven

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
A - 0 to 4 inches: silt loam
E - 4 to 7 inches: silt loam
Bt1 - 7 to 12 inches: silty clay loam
Bt2 - 12 to 37 inches: silty clay
BCt - 37 to 51 inches: silty clay loam
Cr - 51 to 80 inches: weathered bedrock
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Properties and qualities
Slope: 10 to 15 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D

CrC—Creedmoor-Green Level complex, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: 1lvtj
Elevation: 150 to 550 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Creedmoor and similar soils: 65 percent
Green level and similar soils: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Creedmoor

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 5 inches: sandy loam
E - 5 to 10 inches: sandy loam
Bt1 - 10 to 15 inches: sandy clay loam
Bt2 - 15 to 45 inches: clay
C - 45 to 80 inches: sandy clay loam
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Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 13.0
Available water storage in profile: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D

Description of Green Level

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 7 inches: sandy loam
E - 7 to 10 inches: sandy loam
BE - 10 to 13 inches: sandy loam
Btss - 13 to 51 inches: clay
BCg - 51 to 65 inches: clay loam
CB - 65 to 80 inches: sandy loam

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 20.0
Available water storage in profile: High (about 9.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
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PeA—Peawick fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 1lvyg
Elevation: 150 to 440 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Peawick and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peawick

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old clayey alluvium

Typical profile
Ap - 0 to 6 inches: fine sandy loam
BE - 6 to 10 inches: loam
Bt1 - 10 to 64 inches: clay
Bt2 - 64 to 80 inches: clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: D

Custom Soil Resource Report

17



PeB—Peawick fine sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1lvyl
Elevation: 150 to 440 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Peawick and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peawick

Setting
Landform: Stream terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Old clayey alluvium

Typical profile
Ap - 0 to 6 inches: fine sandy loam
BE - 6 to 10 inches: loam
Bt1 - 10 to 64 inches: clay
Bt2 - 64 to 80 inches: clay loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D
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UdC—Udorthents, loamy, 2 to 10 percent slopes

Map Unit Setting
National map unit symbol: 1lvzw
Elevation: 200 to 1,400 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 50 to 66 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, loamy, and similar soils: 85 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Loamy

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy and clayey human transported material derived from

igneous, metamorphic and sedimentary rock

Typical profile
C - 0 to 80 inches: sandy clay loam

Properties and qualities
Slope: 0 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00

to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C

Minor Components

Urban land
Percent of map unit: 8 percent
Landform: Hillslopes on ridges
Landform position (two-dimensional): Summit, shoulder, backslope
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Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w

WhB—White Store-Polkton complex, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1lw1d
Elevation: 190 to 370 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
White store and similar soils: 55 percent
Polkton and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of White Store

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 8 inches: loam
Btss - 8 to 33 inches: clay
BC - 33 to 37 inches: clay loam
C - 37 to 42 inches: sandy loam
Cr - 42 to 80 inches: weathered bedrock
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Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D

Description of Polkton

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 4 inches: silt loam
E - 4 to 8 inches: silt loam
BE - 8 to 15 inches: sandy clay loam
Btss - 15 to 27 inches: clay
BC - 27 to 30 inches: silty clay loam
C - 30 to 33 inches: silt loam
Cr - 33 to 80 inches: weathered bedrock

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D
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WhC—White Store-Polkton complex, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: 1lw1g
Elevation: 190 to 1,400 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
White store and similar soils: 50 percent
Polkton and similar soils: 35 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of White Store

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 8 inches: loam
Btss - 8 to 33 inches: clay
BC - 33 to 37 inches: clay loam
C - 37 to 42 inches: sandy loam
Cr - 42 to 80 inches: weathered bedrock

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
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Hydrologic Soil Group: D

Description of Polkton

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 4 inches: silt loam
E - 4 to 8 inches: silt loam
BE - 8 to 15 inches: sandy clay loam
Btss - 15 to 27 inches: clay
BC - 27 to 30 inches: silty clay loam
C - 30 to 33 inches: silt loam
Cr - 33 to 80 inches: weathered bedrock

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D

Minor Components

Wehadkee, undrained
Percent of map unit: 1 percent
Landform: Depressions on flood plains
Down-slope shape: Concave
Across-slope shape: Linear
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WhD—White Store-Polkton complex, 10 to 15 percent slopes

Map Unit Setting
National map unit symbol: 1lw1b
Elevation: 190 to 370 feet
Mean annual precipitation: 37 to 60 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
White store and similar soils: 60 percent
Polkton and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of White Store

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 8 inches: loam
Btss - 8 to 33 inches: clay
BC - 33 to 37 inches: clay loam
C - 37 to 42 inches: sandy loam
Cr - 42 to 80 inches: weathered bedrock

Properties and qualities
Slope: 10 to 15 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 7.0
Available water storage in profile: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
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Hydrologic Soil Group: D

Description of Polkton

Setting
Landform: Hillslopes on ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from mudstone and/or shale and siltstone

and/or sandstone

Typical profile
Ap - 0 to 4 inches: silt loam
E - 4 to 8 inches: silt loam
BE - 8 to 15 inches: sandy clay loam
Btss - 15 to 27 inches: clay
BC - 27 to 30 inches: silty clay loam
C - 30 to 33 inches: silt loam
Cr - 33 to 80 inches: weathered bedrock

Properties and qualities
Slope: 10 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
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Estimated Daily Ash Placement =  8,000                tons per day
Operational days = 260                   days per year

Estimated Annual Ash Placement =  2,080,000        tons per year or  1,664,000    cys per year
Estimated Ash Density = 1.25                  tons per cy

Estimated Start of Filling = Aug‐15

Footprint 
(Ac)

 Ash Volume 
(cy)*

Estimated Time 
fro Ash 

Placement (yr)

Estimated Start 
of Closure Date

Estimated 
Closure 

Completion 
Date**

Phase 1 62.6 4,846,000          2.91 Jun‐18 Dec‐19
Phase 2 47.5 2,673,100          1.61 Feb‐20 Jul‐21
Phase 3  34.8 1,708,800          1.03 Feb‐21 Aug‐22

*Ash volume assumes vertical boundaries between phases
**Assumes 18 months to close from date of last ash placement

Charah Brickhaven No. 2 Mine

Reclamation Timeline

Brickhaven Reclamation Timeline.xlsx Brickhaven
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