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Attachment 2.05.3(3)-22
Pond 011

Engineering and Hydrologic Design
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Pond 011 was initially designed for the 2000 Permit Amendment. The pond was constructed in

2007. The as built report is included in attachment 2.05.3(3)-21. Due to the decision by WFC to

eliminate Pond 010, Ponds 011 and 013 will receive a greater drainage area. This revised design

of Pond 011 will demonstrate that the as built pond is sufficient to handle the revised drainage area.

Pond 011 is a partially incised pond designed to contain the flow from a 10 year 24 hour storm

below the emergency spillway. the valve on the principal spillway pipe is normally held shut. The

principal spillway design is an 18-24" diameter CMP or other pipe which will have a valve on the

entrance. This pipe will be stopped down in the inlet side to a 6" valve which will be controlled by

a wheel on the pond embankment. During normal conditions, the valve will be shut to provide 24

hour detention time for each pond during the large events. When a large event occurs, the operator

will wait a minimum of 36 hours after the storm has ceased to check the water still detained by the

pond. An Imhoff cone will only be used to determine if the water can be discharged. If an Imhoff

cone shows that the water meets the effluent standard of 0.5ml settleable solids per liter, the valve

will be opened until the water has dissipated to the valve level. It will then be shut to allow detention

time for subsequent storms. Full sampling and laboratory analyses of the discharge will take place

for all discharges, according to the NPDES permit.

Pond 011 - Proposed Design

Pond 011 has been re-designed for the Permit Revision of 2009. The drainage basins in both pre

mine and post mine situations have changed.

Design Parameters:

• Since the post mine drainage area is larger than the pre mine, but does not involve pit

pumping, the post mine condition and the pre mine condition need to be compared to

determine the worst case. The pre-mine drainage area is 155.43 acres while the post mine

area is 166.1 acres.

• Primary spillway riser will have 2 partially opened 6 inch gate valves two feet from the base

(5612' elevation) so surface water will be mixed with pond bottom water to better mix the

pit pump water for water quality purposes.

• There will be an 24 inch Riser/Barrel Primary Discharge with the two 6" weep hole openings

with gate valves described above plus an open channel, lined and riprapped Emergency
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Spillway in the embankment, for a combined two separate discharge pond design.

Pre Mine Drainage Calculations

• 155.43 acre drainage area (See Map 2.05.3(3)-1)

• Curve Number (CN) to use: From SEDCAD 4 for Windows Help menu :

I. Curve Numbers for Other Agricultural Land Category

II. Cover type: Pasture, grassland, or range -- continuous forage for grazing

III. Hydrologic Condition: Good ( Good: >75% ground cover)

IV. Hydrologic Soil Group = C

V. CN=74

Runoff Curve Number and Runoff

Project: Pond 011 By: B Langenfeld Date: 08/17/09

Present

1. Runoff Curve Number (CN)

Cover description CN Soil Type Area(Acre)

Pasture Grassland Range (Good) 74 C 1.839

Pasture Grassland Range (Good) 74 C 46.185

Pasture Grassland Range (Good) 74 C 74.138

Pasture Grassland Range (Good) 74 C 29.121

Pasture Grassland Range (Good) 74 C 4.160

CN (weighted): 74.0

Total Area: 155.443 Acre
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2. Runoff

Return Period: 10-Year

Rainfall, P: 2.00 in

Runoff, Q: 0.3498 in

Runoff Volume: 4.5316 Acre-Ft

The pond volume below the emergency spillway will be comprised of three design needs:

1) 10 year storm inflow of 4.5 acre feet, as described above

2) 3 year sediment delivery of 0.02 acre feet, as based on the calculations shown below.

Therefore, the total design volume below the emergency spillway is 4.5 + 0.02 ac-ft which is

4.52 acre feet. As is shown in the SEDCAD details, the bottom of the emergency spillway is

5616.0', which has a volume of 12.3 acre-ft at this elevation.

Pond Volume Calculation based on Universal Soil Loss Equation (SurvCAD)

Input Data

Landuse Area Rainfall Erod- Length Slope Ls Cf Pf

(ft^2) Factor ability (ft) (%)

Pasture 6770530.8 50.0 0.37 2121.0 4.1 1.39 0.04 1.00

Runoff = 1.000 inch.

Sediment Density = 175.000

Time = 1.0 years

Drainage Ratio = 0.37

Total Area = 155.430 acres

Gross Erosion = 159.846 tons/yr.

Total Yield = 59.143 tons/yr.

Runoff Volume = 12.953 acre-ft

Sediment Volume = 0.016 acre-ft (3-year total)

Total Volume = 12.968 acre-ft

* The Cf factor is determined from the chart on the following page, shown in Design Hydrology
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and Sedimentology for Small Catchments by Haan, Barfield and Hayes. Based on an

approximate ground cover of 70% for permanent pasture, a Cf factor of 0.04 was used, which is

conservative.

The pond volume below the primary spillway will be comprised of one design needs:

1) 3 year sediment delivery of 0.3 acre-ft, as based on the calculations above.

This is a total volume of 0.3 acre-ft.

As seen in the stage storage relationship, the pond has 5.2 acre-ft of storage at this elevation.

Detention time of 24 hours is shown in the SEDCAD outputs, which are at the end of this

section.
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SCS Table
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Post Mine Drainage

• 166.1 acre drainage area

• During mining, the maximum pit pumping rate will be 600 gpm from the active mine pit

pump system into Pond 11.

• Pit pump water will need a retention time of approximate 1 day so the PH of the water

will stabilize and pass the WET toxicity test.

• Therefore, add: [(600gpm x 60mph x 24hpd x 1 days)/7.5 gal per cu-ft]/43560sq-ft per

ac =2.6 ac-ft

Runoff Curve Number and Runoff (SurvCAD)

Project: Pond 011 By: B Langenfeld Date: 09/01/09

Location: New Horizon #2 Checked: Date:

Developed

1. Runoff Curve Number (CN)

Cover description CN Soil Type Area(Acre)

Mined Land, Disturbed (Poor) 87 C 14.700

Herbaceous mixture (Good) 74 C 48.430

Pasture Grassland Range (Good) 80 D 102.944

CN (weighted): 78.9

Total Area: 166.074 Acre

2. Runoff

Return Period: 10-Year

Rainfall, P: 2.00 in

Runoff, Q: 0.5174 in

Runoff Volume: 7.1608 Acre-Ft

The pond volume below the emergency spillway will be comprised of three design needs:

1) 10 year storm inflow of 7.2 acre-ft, as described above

2) 3 year sediment delivery of 0.1 acre-ft, as based on the calculations shown below.

3) 2.6 acre-ft of pit pump water.
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Therefore, the total design volume below the emergency spillway is 7.2 + 0.1+2.6 ac-ft which is

9.9 acre-ft. As is shown in the SEDCAD details, the bottom of the emergency spillway is

5616.0', which has a volume of 12.3 acre-ft at this elevation.

Pond Sediment Volume Calculation based on Universal Soil Loss Equation (SurvCAD)

Input Data

Landuse Area Rainfall Erod- Length Slope Ls Cf Pf

(ft^2) Factor ability (ft) (%)

Reclamat 7235316.0 50.0 0.37 3076.0 4.1 1.61 0.04 1.00

Runoff = 0.517 inch.

Sediment Density = 175.000

Time = 3.0 years

Drainage Ratio = 0.84

Total Area = 166.100 acres

Gross Erosion = 198.206 tons/yr.

Total Yield = 166.493 tons/yr.

Runoff Volume = 7.162 acre-ft

Sediment Volume = 0.131 acre-ft (3 year total)

Total Volume = 7.293 acre-ft

* The Cf factor is determined from the chart on page 6, shown in Design Hydrology and

Sedimentology for Small Catchments by Haan, Barfield and Hayes. Based on an approximate

ground cover of 70% for permanent pasture, a Cf factor of 0.04 was used, which is

conservative.

The pond volume below the primary spillway will be comprised of two design needs:

1) 3 year sediment delivery of 0.1 acre-ft, as based on the calculations above.

2) Maximum pit pumping of water into pond 011 of 2.6 acre-ft.

As seen in the stage storage relationship, the pond has 5.2 acre-ft of storage at this elevation.

Detention time of 24 hours is shown in the SEDCAD outputs, which are at the end of this
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section.

The pre mine water volume required to be stored in Pond 011 is 4.52 acre-ft. The post mine

water volume that must be stored in Pond 011 is 9.9 acre-ft. The post mine conditions are the

worst case, and therefore are used to determine if Pond 011 is sufficient. As shown by the

SEDCAD calculations, Pond 011 has 12.3 acre-ft of capacity at the emergency spillway, and

will be able to hold the worst case (pre mine) conditions.

The pond design does not meet MSHA Impoundment criteria, as shown below, since it does not

have a storage volume of 20 acre-ft and does not have an elevation of 20 feet.

30CFR77.216 Water, sediment, or slurry impoundment and impounding structures; general.

(a) Plans for the design, construction, and maintenance of structures which impound water,

sediment, or slurry shall be required if such an existing or proposed impounding structure can:

1. Impound water, sediment, or slurry to an elevation of five feet or more above the upstream

toe of the structure and can have a storage volume of 20 acre-feet or more; or

2. Impound water, sediment, or slurry to an elevation of 20 feet or more above the upstream

toe of the structure; or

3. As determined by the District Manager, present a hazard to coal miners.
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