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INTRODUCTION 

SEDIMENT BASIN 002, DIVERSIONS 1-4, 2-1 & 2-2 

 
 
Based on the mining plan approved by the Regulatory Authority, each proposed sediment basin 
has one (1) or more associated diversions that will convey drainage to the said basin from 
designated spoil depository areas in existing abandoned un-reclaimed pit areas that were mined 
pre-law or from the spoil areas of active mining operations. 
 
Sediment Basin 002 and Diversions 1-4, 2-1 and 2-2 will be constructed and utilized to process 
drainage from mining Increments No. 1 and No. 2.  Diversion 2-1 is located in mining Increment 
No. 2 and is a continuation of Diversion 1-4 and Diversion 2-2 conveys drainage generally due 
west from mining areas of Increment No. 2 to Basin 002.   
 
Initial mining operations conducted in Increment No. 1 will spoil overburden material to the 
south into the existing abandoned surface mine pit.  As the pit area is filled with overburden from 
operations and the elevation of spoils approach the top of the existing abandoned spoil piles, 
Diversion 1-4 will be constructed to collect and covey mine drainage due east, into an existing 
stream channel and eventually into Basin 002  (See attached Typical Diversion Ditch w/ 
Containment Berm Detail.)  The existing open pit now drains naturally along this same drainage 
route.  As spoil is deposited in the open pit area and reaches critical elevation, Diversion 1-4 will 
be constructed and stabilized in five hundred (500’) foot intervals.  Drainage from the end of any 
diversion ditch section can flow naturally into the pit area and hence into the existing stream 
channel and finally into Basin 002.  At the boundary of Increment No. 1, Diversion 1-4 will flow 
into the pit area of Increment No. 2 until mining operations commence in the increment and the 
corresponding diversion constructed as previously discussed.   
 
Diversions 2-1 and 2-2 will be constructed only during mining operations of Increment No. 2. 
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GENERAL NOTES: 
 
Once initial construction begins on the basin, it will be constructed and certified to the 
Regulatory Authority within 90 days unless an extension is approved by the Director. 

 

Basin 002 is a semi-incised impoundment and was built under P-3711 (Altoona Mine) and 
designated as Basin 001.  The original basin capacity was 9.18 ac-ft at the spillway elevation of 
975’, 5.60 ac-ft was designated as sediment storage and 3.58 ac-ft as detention storage.  Basin 
design called for a concrete spillway equipped with a broad-crested weir structure at the normal 
pool elevation of 975’.  On September 14, 1998, the basin was designated as a permanent water 
impoundment by the Regulatory Authority.  At that time, annual basin certifications dated 
5/16/94 and 2/4/97 both indicated an existing storage capacity of 8.00 ac-ft.  Due to damage of 
the spillway structure, it was rebuilt and re-certified, dated 10/7/97.  At that time the broad-
crested weir structure was removed and the spillway was constructed as a concrete spillway with 
a width of 8.5’. The drainage area for the initial basin structure was 212.0 acres. 

An as-built survey was conducted on 06/19/18 on the embankment structure and eighteen (18) 
depth soundings were made by boat.  Water elevation at the time of the survey was 974.60’ and 
the top of the dam elevation was 980.10’.  The bottom elevations were calculated based on the 
data obtained by the soundings and corrected for the existing basin water level.  Bottom 
elevation data was then used to contour the existing pool area and calculations were made based 
on the existing conditions.  The existing storage capacity at normal pool is now 5.89 ac-ft.  The 
embankment of the basin is structurally stable and no cracks or erosion ditches were noted.  The 
spillway structure is stable at the embankment area but the tail ditch of the spillway has eroded 
substantially under the outlet end where outflow is deposited into the existing stream channel.    

The proposed modification for Basin 002 will be to remove the existing concrete spillway due to 
existing structural problems, raise the top of the dam to 985.0’ and raise the spillway from 975.0’ 
to 980.0’.  The proposed drainage area for the modified basin will now be 199.70 acres. (See 
Appendix A for copies of the original Basin 001 detailed design plans and a copy of the request 
and approval to leave Basin 001 as a permanent water impoundment.) 

 

The construction sequence of Basin 002 will be as follows: 

A geotechnical bore in the foundation area indicates that the stiff base material to be at a depth of 
two (2’) feet. 

Lower the existing water elevation in the basin by pumping to approximately 972’ elevation. 
Undesirable material will be removed from the downstream side of the existing structure to a 
level such that the material exposed is suitable to be used as the basin embankment foundation. 
(Approximately two (2’) feet based on geotechnical data.)   

Move the existing embankment material forward (downstream) to create a pad to allow the 
embankment structure to be built up to the proposed construction height of 985.5’ elevation.  The 
build-up will be accomplished by placing material in one (1’) foot intervals and compacting to 
95% of standard proctor values. 

Construct a concrete primary spillway ten (10’) feet in width in the center of the re-constructed 
structure. 
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A floating silt-boom will be installed for subsurface withdrawal.   

 

To allow the modification of this basin, the impounded water will be dewatered in an 
environmentally sound manner prior to the construction of Basin 002.  Water samples have 
indicated that under normal weather conditions water discharge from the impoundment meets 
NPDES parameters but if sampling indicates that effluent that does not meet NPDES parameters, 
the basin will be chemically treated and allowed to stabilize for a minimum of one (1) week and 
new samples will be taken and analyzed.  Once analyses indicate that water within the basin 
meets NPDES parameters, pumping operations can proceed according to the approved plans.   

Prior to the start of pumping operations, the Regulatory Authority and ADEM will be informed 
via written notification that the dewatering of the impoundment will commence.  A recent in-
pond water sample will be submitted with the notification.  A riprap splash pad suitable in size 
and depth to prevent additional erosion will be placed at the discharge point of the pump.  
Discharge samples will be taken daily for the first three (3) days of pumping, then weekly for the 
remainder of the project, if required.  Water samples will be taken more often if water quality 
appears to change.  NPDES parameters will be analyzed on all samples.  Results of the analyses 
will be submitted to the Regulatory Authority and ADEM at the completion of the de-watering 
operations of the impoundment.   

 
Upon written approval from the Regulatory Authority, Sediment Basin 002 will be constructed 
and certified to the Regulatory Authority prior to any mining operations in its respective drainage 
area. 
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SEDIMENT BASIN CONSTRUCTION SPECIFICATIONS  
 
 

Sediment basins (temporary or permanent) will be designed and constructed using the following 
as minimum specifications:  
 
1.  EMBANKMENT REQUIREMENTS 
 
A) The minimum width of the top of the embankment will under no circumstance be less than 
 twelve (12) feet. 
 
B) The embankment will have a minimum front and back slope no steeper than the slopes 
 listed on the detailed design sheet.  

C) The foundation area of the embankment will be cleared and grubbed of all organic matter 
 with no surface slope steeper than one (1) horizontal to one (1) vertical.  The entire wet 
 area as measured from the upstream toe of the embankment to the normal pool level will 
 be cleared of trees and large bush. 

D) A core will be constructed in a cutoff trench along the centerline of the embankment.  The 
 cutoff trench will be of suitable depth and width to attain relatively impervious material. 

E) The embankment construction material will be free of sod, roots, stumps, rocks, etc., which 
 exceed six (6) inches in diameter.  The embankment material will be placed in layers of 
 twelve (12) inches or less and compacted to ninety-five (95%) percent of the standard 
 proctor density as set forth ASTM. 

F) The embankment, foundation and abutments will be designed and constructed to be stable 
 under normal construction and operating conditions with a minimum static safety factor of 
 1.3 at normal pool level with steady seepage saturation conditions. 

G) The actual constructed height of the embankment will be a minimum of five (5%) percent 
 higher than the design height to allow for settling over the life of the embankment. 

H) The design embankment height for temporary impoundments will be a minimum of one (1) 
 foot above the maximum water level anticipated from a ten (10) year - twenty-four (24) 
 hour or a twenty-five (25) year - six (6) hour precipitation event (whichever is greater).  
 The design embankment height for permanent impoundments will be minimum of one (1) 
 foot above the maximum water level anticipated from a ten (10) year - twenty-four (24) 
 hour or a twenty-five (25) year - six (6) hour precipitation event (whichever is greater). 

I) For embankments constructed as point source discharges, the embankment will be 
 constructed and abutments keyed into undisturbed, virgin ground if at all possible.  In the 
 event that this cannot be achieved, additional design and construction specifications will be 
 submitted in the Detailed Design Plans. 

J) The embankment all areas disturbed in the construction of the embankment will be seeded 
 with a mixture of perennial and annual grasses, fertilized and mulched to prevent erosion 
 and ensure restabilization.  Hay dams, silt fences, rock check dams, etc. will be installed, 
 where deemed necessary, as additional erosion prevention methods. 
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2. DISCHARGE STRUCTURE REQUIREMENTS 

A) The primary spillway will be designed to adequately carry the anticipated peak runoff from 
 a ten (10) year - twenty-four (24) hour precipitation event.  The combination primary and 
 secondary (emergency) spillway system will be designed to safely carry the anticipated 
 peak runoff from a twenty -five (25) year - six (6) hour precipitation event.  When sediment 
 basins are proposed in the drainage course of a public water supply, the spillway system 
 will be designed and constructed to adequately carry the runoff from a fifty (50) year - 
 twenty-four hour precipitation event. 

B) Channel linings for secondary (emergency) spillways will be a trapezoidal open channel 
 constructed in natural ground and planted with a mixture of both annual and perennial 
 grasses being predominantly fescue and Bermuda.  In the event the spillway  cannot be 
 constructed in natural ground, the spillway will be lined with riprap, concrete, asphalt or  
 double rock (See Detailed Design Plans for Spillway Lining). 

C) When consisting of pipe, the primary spillway will be installed according to Class "C" pipe 
 installation for embankment bedding. 

D) Sediment basins with a single spillway system such as a skimmer board will be a 
 trapezoidal open channel constructed in consolidated, nonerodible material and lined with 
 rip-rap, concrete, asphalt or durable rock (See Detailed Design Plans for Spillway Lining). 

E) The primary spillway will be designed and constructed with device to eliminate floating 
 solids from leaving the impoundment.  This device will consist of a turned down elbow 
 when using pipe or a skimmer system when using an open channel spillway. 

F) When necessary to prevent erosion of the embankment or discharge area, a splash pad of 
 rip-rap, durable rock, sacrete, etc. will be installed at the discharge end of the primary 
 spillway. 

G) The combined spillway systems, for sediment basins constructed in series, will be designed 
 to adequately accommodate the entire drainage area. 

 

3. INSPECTION, MAINTENANCE AND CERTIFICATION REQUIREMENTS 

A) Inspections will be conducted regularly during construction of the sediment basin by a 
 qualified registered engineer or other qualified person under the direction of a professional 
 engineer.  Upon completion of construction, the sediment basin will be certified, by a 
 qualified Registered Professional Engineer, to the Regulatory Authority as being 
 constructed in accordance with the approved Detailed Design Plans. 

B) Sediment basins will be inspected semi-monthly for erosion, instability, etc., with 
 maintenance performed as necessary, until the removal of the structure or until a Phase III 
 Bond Release is granted. 

C) Sediment basins will be examined quarterly for structure weakness, instability, erosion, 
 slope failure or other hazardous conditions with maintenance performed as necessary. 
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D) Formal inspections will be made annually by a qualified Registered Professional Engineer 
 or other qualified person under the direction of a Professional Engineer, including any 
 reports or modifications, in accordance with 880-X-.20[1(j)] of the Alabama Surface 
 Mining Regulations. 

E) Retained sediment will be removed from each sediment basin when the accumulated 
 sediment reaches the maximum allowable sediment volume as set forth in the detailed 
 design plans. 

 

4. BASIN REMOVAL REQUIREMENTS 

A) Upon completion of mining, reclamation, re-stabilization and effluent standards being met, 
 each sediment basin not proposed as a permanent water impoundment will be dewatered in 
 a controlled manner by either pumping or siphoning.  Upon successful dewatering, a 
 determination will be made as to the retained sediment level in the basin.  After 
 determining the retained sediment level, a channel will be cut into the embankment down 
 to the retained sediment level on the side of the embankment deemed most suitable to reach 
 natural ground without encountering prohibiting rock.  The embankment material removed 
 from this newly constructed channel will be spread and compacted over the previous 
 impoundment (wet area) area to prevent erosion and ensure re-stabilization.  The newly 
 constructed channel will be of adequate width (minimum thirty (30) feet) and sloped to a 
 grade (approximately 1% to 3%) which will cause all surface drainage to travel across this 
 area in sheet flow, minimizing the possibility of erosion.  Also, where necessary, hay dams 
 will be installed in strategic locations across the width of the channel to retain sediment and 
 slow the water velocity to a favorable rate.  Upon removal of the embankment section, all 
 disturbed areas will be graded in such a manner to ensure slope stability, successful 
 restabilization and to minimize erosion.  All disturbed areas will be seeded with a mixture 
 of annual and perennial grasses, fertilized and mulched.  No slope, existing or created in 
 the removal of the sediment basin, will be left on a grade that will slip or slough. 

 

5. PERMANENT WATER IMPOUNDMENT REQUIREMENTS 

A) Prior to a request for a Phase II Bond Release, all sediment basins being left as permanent 
 water impoundments will have supplemental data submitted to the Regulatory Authority 
 concerning water quality, water quantity, size, depth, configuration, postmining land use, 
 etc.  

B) Final grading slopes of the entire permanent water impoundment area will not exceed a 
 slope of two (2) Horizontal to one (1) Vertical to provide for safety and access for future 
 water users. 
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BASIN INTERIOR CONTOUR INTERVAL: 2 FT.

SEDIMENT BASIN 002

UPSTREAM TOE ELEVATION:  972.00'
SEDIMENT REMOVAL ELEVATION:  976.34'
PRIMARY SPILLWAY ELEVATION:  980.00'
EMERGENCY SPILLWAY ELEVATION:  980.00'

**MAXIMUM WATER ELEVATION:  982.52'
TOP OF DAM ELEVATION:  985.00' DESIGN
TOP OF DAM ELEVATION:  985.50' CONSTRUCTION

PRIMARY SPILLWAY:      10'  TRAPEZOIDAL CHANNEL
CONCRETE LINED

EXCAVATED CONTOURS475
ORIGINAL CONTOURS475

BASIN EMBANKMENT
NORMAL POOL AREA
CONCRETE SPILLWAY
DIVERSIONS AND/OR MAJOR INFLOW TO BASIN

** 25 YEAR - 6 HOUR PRECIPIATATION EVENT

SILT FENCESF

7' X 16' ENERGY DISSIPATER (CLASS II SANDSTONE RIPRAP)
FLOATING SILT BOOM
PRIMARY ROAD
PERENNIAL AND/OR INTERMITTENT STREAM
DRAINAGE COURSE
100' STREAM BUFFER ZONE BOUNDARY
HIGHWALL
RECLAIMED HIGHWALL

HW

RHW

UPSTREAM TOE ELEVATION:  962.00'  (PER P-3711 DESIGN 1993)



EMBANKMENT   CROSS   SECTION

NORMAL  POOL  LEVEL 980.00'

2.5
1

2.5
1

12'  MIN.

FILL MATERIAL COMPACTED
TO  95%  STANDARD PROCTOR

(ASTM D   698)

TOE ELEV. 972.00'
AREA TO BE CLEARED AND GRUBBED

COMPANY:

MINE NAME:

PERMIT #:

BASIN I.D. #:

CEDAR LAKE MINING, INC.

BULL GAP MINE

P    3960

SEDIMENT BASIN 002

IMPOUNDMENT PROFILE
NATURAL GROUND

SPILLWAYTOP  OF  DAM ELEV.
TOP  OF  DAM ELEV.

985.50'
985.00'

(CONSTRUCTION)
(DESIGN)

KEY  BASIN  PARAMETERS

SPILLWAY ELEV.: 980.00'

980.00'
976.34'

**  MAX. WATER ELEV. 982.52'

NORMAL POOL ELEV.
SEDIMENT REMOVAL ELEV.

BOTTOM OF POOL ELEV. 964.00'

980.50'
980.00'

TOP OF DAM ELEV.
TOP OF DAM ELEV.

(CONSTRUCTION)
(DESIGN)

10'

**  25   YEAR       6  HOUR 
PRECIPITATION ELEV.

EMERGENCY SPILLWAYCOMPACTED FILL

2
1 SPILLWAY ELEV.

2
1

10'

980.00'
COMPACTED FILL MATERIAL

SEE  TYPICAL SPILLWAY PROFILE SHEET, SPILLWAY CONTROL SECTION AND TAIL DITCH DESIGN FOR CHANNEL LINING REQUIREMENTS

MAXIMUM SPILLWAY GRADIENT
MAXIMUM SPILLWAY GRADIENT

%
%

2.00
40.00

(CONTROL SECTION)
(TAIL DITCH SECTION)

DRAINAGE AREA

DISTURBED  AREA

SEDIMENT  STORAGE

DETENTION  STORAGE

PERMANENT  POOL   CAPACITY

*  TOTAL  BASIN  STORAGE  CAPACITY

**  PEAK  INFLOW

**  PEAK  OUTFLOW

199.70 ACRES

ACRES

AC.FT.

C.F.S.

C.F.S.

235.71

144.46

94.69

7.58

6.44

14.02

19.54

AC.FT.

AC.FT.

AC.FT.

NOTE:   ALL  ELEVATIONS  ASSUMED.

*   10  YEAR      24    HOUR  PRECIPITATION  EVENT.
**   25  YEAR      6   HOUR   PRECIPITATION  EVENT.

MATERIAL
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BASIN 002
TYPICAL SPILLWAY PROFILE

10 ' MIN.

1'
  M

IN
.

20'  MIN.
4 '  MIN. (3,000  PSI)  CONCRETE

REINFORCEMENT WIRE

20'  MAX.

40% GRADE

1'  MIN.

1'  MIN.

1'
  M

IN
.

1'  MIN. REINFORCEMENT WIRE

1'  MIN. 1'
 M

IN
.

1'  MIN.
COMPACTED FILL MATERIAL20'  MAX. 20'  MAX.

FOOTERS  TO BE  SPACED  EVERY
20' ON  DOWN SLOPE  SECTION.

TYPICAL  SPILLWAY  CROSS - SECTION

 4" MIN. (3,000  PSI)  CONCRETE

REINFORCEMENT WIRE

1.0'   MIN. FREEBOARD

DEPTH "D"

COMPACTED  FILL MATERIAL

2
1 2

1

10'  MIN.

MINIMUM SPILLWAY DEPTH "D"    =     1.22
0.51
2.22
1.51

MINIMUM SPILLWAY DEPTH "D"    =     
TOTAL  SPILLWAY DEPTH  "D+1"    =
TOTAL  SPILLWAY DEPTH  "D+1"    = 

FEET  (CONTROL SECTION)
FEET  (TAIL DITCH SECTION)
FEET  (CONTROL SECTION)
FEET  ( TAIL DITCH SECTION)

TASK

EMI

CONSULTING ENGINEERS

BIRMINGHAM, ALABAMA 35266

(205)978-5070 

P.O. BOX 660548

email:  jw-task@charter.net



BASIN 002 - EAC

Elevation-Area-Capacity Table

Elevation

(ft)

Area

(ac)

Capacity

(ac-ft)

964.00 0.060 0.000

964.50 0.080 0.035

965.00 0.103 0.081

965.50 0.129 0.139

966.00 0.158 0.210

966.50 0.193 0.298

967.00 0.232 0.404

967.50 0.274 0.530

968.00 0.320 0.679

968.50 0.387 0.855

969.00 0.460 1.067

969.50 0.539 1.316

970.00 0.625 1.607

970.50 0.669 1.931

971.00 0.715 2.277

971.50 0.763 2.646

972.00 0.812 3.040

972.50 0.853 3.456

973.00 0.895 3.893

973.50 0.938 4.351

974.00 0.982 4.831

974.50 1.060 5.342

975.00 1.141 5.891

975.50 1.224 6.483

976.00 1.311 7.116

976.50 1.416 7.798

977.00 1.526 8.533

977.50 1.639 9.324

978.00 1.757 10.173

978.50 1.837 11.072

979.00 1.918 12.011

979.50 2.002 12.991

980.00 2.087 14.013

980.50 2.147 15.071

981.00 2.208 16.160

981.50 2.270 17.280

982.00 2.333 18.430

SEDCAD Utility Run Printed 10-04-2018

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



Elevation

(ft)

Area

(ac)

Capacity

(ac-ft)

982.50 2.417 19.618

983.00 2.502 20.848

983.50 2.589 22.120

984.00 2.677 23.437

984.50 2.767 24.798

985.00 2.858 26.204

985.50 2.878 27.638

986.00 2.898 29.082

986.50 2.918 30.536

987.00 2.938 32.000

SEDCAD Utility Run Printed 10-04-2018

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 2



 
 

SPILLWAY CHANNEL SPECIFICATIONS 
SEDIMENT BASIN 002 

 
 
 
The entire control section and tail ditch section of the emergency spillway will be cut into the 
compacted fill of the embankment and lined with a minimum of four (4) inches of reinforced 
concrete.  All concrete will be reinforced with 10 gauge, 6"X 6" welded wire mesh.  Fibermesh 
may be added to the concrete for additional strength; however, the addition of fibermesh shall 
not be used in place of the required 6"X 6" welded wire. 
 
The gradient of the control section of the emergency spillway will not exceed two (2%) percent.  
The gradient of the tail ditch section of the emergency spillway will not exceed thirty (30%) 
percent. 
 
The control section and tail ditch section of the emergency spillway will extend from the inner 
face of the embankment, past the centerline of the embankment and be carried out well beyond 
the downstream slope of the embankment. 
 
The control section of the emergency spillway will be a minimum of 2.22 feet as measured 
vertically, allowing 1.22 feet for the maximum anticipated flow and 1.0 feet of dry freeboard.  
The tail ditch section of the emergency spillway will be a minimum of 1.51 feet as measured 
vertically, allowing 0.51 feet for the maximum anticipated flow and 1.0 feet of dry freeboard.  
There will be a transition zone of at least ten (10') feet in length between the control section and 
the tail section.  The minimum depth at the beginning of the transition will be 2.22 feet and 1.51 
feet at the end of the transition.  The flow line of the spillway will be smoothed at the transition 
to avoid abrupt changes in the flow line slope. 
 
See enclosed SEDCAD 4.0 spillway tail ditch section design and attached Plan Sheet cross-
section for the minimum and maximum emergency spillway construction requirements. 
 
A floating silt fence (lightweight turbidity curtain) will be installed near the entrance to the 
spillway to accomplish sub-surface withdrawal.  The floating silt fence (lightweight turbidity 
curtain) will be set at normal pool and will be anchored by steel fence posts at the 10 Year – 24 
Hour peak stage elevation. 
 
 
 
 
 
 

 

 

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960



Basin 002 - Spillway Control Section
Material: Concrete, Rubble

Trapezoidal Channel

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Manning's n

Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

10.00 2.0:1 2.0:1 2.0 0.0220 1.00

w/o Freeboard w/ Freeboard

Design Discharge: 144.46 cfs

Depth: 1.22 ft 2.22 ft

Top Width: 14.90 ft 18.90 ft

Velocity: 9.48 fps

X-Section Area: 15.24 sq ft

Hydraulic Radius: 0.985 ft

Froude Number: 1.65

SEDCAD Utility Run Printed 10-05-2018

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



Basin 002 - Spillway Tail Ditch Section
Material: Concrete, Rubble

Trapezoidal Channel

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Manning's n

Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

10.00 2.0:1 2.0:1 40.0 0.0220 1.00

w/o Freeboard w/ Freeboard

Design Discharge: 144.46 cfs

Depth: 0.51 ft 1.51 ft

Top Width: 12.05 ft 16.05 ft

Velocity: 25.53 fps

X-Section Area: 5.66 sq ft

Hydraulic Radius: 0.460 ft

Froude Number: 6.57

SEDCAD Utility Run Printed 10-23-2018

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



 

 

SUBSURFACE WITHDRAWAL UTILIZING FLOATING SILT BOOM 

LIGHTWEIGHT TURBIDITY CURTAIN 

Application: Calm waters with little current, such as lakes, ponds, canals and shoreline areas 

 

 

 

 

 

Specifications 

•    Barrier to be anchored at the maximum anticipated peak stage elevation (10 Year - 24 Hour  

 Precipitation Event). 

• PVC coated floatation units - ultraviolet resistant 

• Geotextile Fabric Screens - Polyester reinforced vinyl high visibility yellow. 

• Depths per site requirements - utilizing 50' linear sections at a 24" minimum depth.  

•  Connector - Sections are laced together through grommets and load lines are bolted together. 

•  Flotation - 6" expanded polystyrene over 9 lbs./ft. buoyancy. 

•   Ballast - 1/4" galvanized chain (.7 lbs/ft). 

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960



  
 

 

 

 

 

 

 

 

 

 

 

 

HYDROLOGY AND SEDIMENTOLOGY PREDICTION 
10 YEAR - 24 HOUR PRECIPITATION EVENT 

SEDIMENT BASIN 002 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Submitted by: 
 

TASK Engineering Management Inc. 
P. O. Box 660548 

Birmingham, Alabama  35266 
Telephone: (205) 978-5070 
Email: jw-task@charter.net 

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960



Cedar Lake Mining, Inc.
Bull Gap Mine, P-3960

Basin 002

DRN 58
10 Year - 24 Hour Event, 5.72 In.

Jerry W. Williams, P.E.

TASK Engineering Management Inc.
P.O. Box 660548

Birmingham, AL 35226

Phone:  205.978.5070
Email:  jw-task@charter.net

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 1



General Information

Storm Information:
Storm Type: DRN 58

Design Storm:  10 yr - 24 hr

Rainfall Depth: 5.720 inches

Particle Size Distribution:
Size (mm) TOPSOIL SPOIL

3.0000 100.000% 100.000%

2.0000 99.000% 93.000%

1.0000 88.000% 84.000%

0.5000 77.000% 72.000%

0.3000 67.000% 60.000%

0.2000 60.000% 52.000%

0.1000 49.000% 44.000%

0.0500 38.000% 35.000%

0.0300 30.000% 25.000%

0.0200 23.000% 19.000%

0.0100 20.000% 15.000%

0.0050 16.000% 12.000%

0.0030 11.000% 5.000%

0.0020 3.000% 2.000%

0.0010 0.000% 0.000%

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 2



Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Pond #1 ==> End 0.000 0.000 Sediment Basin 002

#1

Pond

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1
In

Out
199.700 199.700

153.34

138.44

42.02

41.99

5,007.0

748.1

163,062

24,128

108.88

0.31

56.48

0.19

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
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Particle Size Distribution(s) at Each Structure

Structure #1:
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 95.967% 100.000%

1.0000 86.699% 100.000%

0.5000 74.340% 100.000%

0.3000 61.967% 100.000%

0.2000 53.710% 100.000%

0.1000 45.442% 100.000%

0.0500 36.144% 100.000%

0.0300 25.825% 100.000%

0.0200 19.628% 100.000%

0.0100 15.500% 100.000%

0.0050 12.400% 82.996%

0.0030 5.179% 34.660%

0.0020 2.068% 13.839%

0.0010 0.000% 0.000%

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 5



Structure Detail:
Structure #1 (Pond)

     Sediment Basin 002

   Pond Inputs:

Initial Pool Elev: 980.00 ft

Initial Pool: 6.44 ac-ft

*Sediment Storage: 7.58 ac-ft

Dead Space: 20.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev Crest Length
(ft)

Left
Sideslope

Right
Sideslope

Bottom
Width (ft)

980.00 20.00 2.00:1 2.00:1 10.00

   Pond Results:

Peak Elevation: 982.46 ft

H'graph Detention Time: 1.07 hrs

Pond Model: CSTRS

Dewater Time: 0.84 days

Trap Efficiency: 85.06 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

976.34 1.383 0.000 0.000 Top of Sed. Storage

976.50 1.416 0.224 0.000

977.00 1.526 0.959 0.000

977.50 1.639 1.750 0.000

978.00 1.757 2.599 0.000

978.50 1.837 3.498 0.000

979.00 1.918 4.436 0.000

979.50 2.002 5.416 0.000

980.00 2.087 6.438 0.000  Spillway #1

980.50 2.147 7.497 1.830 7.00*

981.00 2.208 8.586 25.483 9.30

981.50 2.270 9.705 53.905 2.45

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 6



Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

982.00 2.333 10.856 93.036 0.80

982.46 2.412 11.958 138.442 0.50 Peak Stage

982.50 2.417 12.044 141.972

983.00 2.502 13.273 200.972

983.50 2.589 14.546 270.364

984.00 2.677 15.862 350.507

984.50 2.767 17.223 441.772

985.00 2.858 18.630 544.530

985.50 2.878 20.064 659.150

986.00 2.898 21.507 785.996

986.50 2.918 22.961 925.421

987.00 2.938 24.425 1,077.775

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

976.34 0.000 0.000

976.50 0.000 0.000

977.00 0.000 0.000

977.50 0.000 0.000

978.00 0.000 0.000

978.50 0.000 0.000

979.00 0.000 0.000

979.50 0.000 0.000

980.00 0.000 0.000

980.50 1.830 1.830

981.00 25.483 25.483

981.50 53.905 53.905

982.00 93.036 93.036

982.50 141.972 141.972

983.00 200.972 200.972

983.50 270.364 270.364

984.00 350.507 350.507

984.50 441.772 441.772

985.00 544.530 544.530

985.50 659.150 659.150

986.00 785.996 785.996

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
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Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

986.50 925.421 925.421

987.00 1,077.775 1,077.775

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 8



Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 57.740 0.133 0.095 0.380 81.000 F 66.69 16.826

2 34.860 0.519 0.106 0.394 79.000 M 27.72 7.948

3 105.010 0.246 0.000 0.000 72.000 S 58.61 16.251

4 2.090 0.001 0.000 0.000 100.000 F 3.13 0.995

Σ 199.700 153.34 42.021

Subwatershed Sedimentology Detail:

Stru
#

SWS
# Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.320 200.00 14.44 0.9000 1.0000 2 4,998.8 334,859 223.67 131.89

2 0.320 200.00 4.33 0.0030 1.0000 1 1.6 257 0.15 0.09

3 0.320 200.00 8.77 0.0030 1.0000 1 8.4 656 0.38 0.22

4 0.320 200.00 0.00 0.0030 1.0000 1 0.0 8 0.01 0.00

Σ 5,007.0 163,062 108.88 56.48

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 5. Nearly bare and untilled, and
alluvial valley fans 6.61 28.64 433.09 2.570 0.046

9. Small streams flowing bankfull 0.42 12.71 2,999.12 5.850 0.142

#1 1 Time of Concentration: 0.133

#1 2 3. Short grass pasture 16.08 59.92 372.68 3.200 0.032

8. Large gullies, diversions, and low
flowing streams 5.32 134.28 2,523.25 6.920 0.101

#1 2 Time of Concentration: 0.519

#1 3 3. Short grass pasture 2.19 11.42 522.36 1.180 0.122

8. Large gullies, diversions, and low
flowing streams 0.36 9.21 2,560.34 1.790 0.397

#1 3 Time of Concentration: 0.246

#1 4 1. Forest with heavy ground litter 8.93 39.90 446.79 0.750 0.165

8. Large gullies, diversions, and low
flowing streams 5.84 124.71 2,134.72 7.250 0.081

#1 4 Time of Concentration: 0.001

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018
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Subwatershed Muskingum Routing Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 8. Large gullies, diversions, and low
flowing streams 8.95 316.26 3,534.66 8.970 0.109

#1 1 Muskingum K: 0.095

#1 2 8. Large gullies, diversions, and low
flowing streams 3.21 59.00 1,840.18 5.370 0.095

#1 2 Muskingum K: 0.106

#1 3 8. Large gullies, diversions, and low
flowing streams 4.46 107.91 2,417.18 6.330 0.106

#1 3 Muskingum K: 0.000

Filename: BASIN 002 10-24.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
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HYDROLOGY AND SEDIMENTOLOGY PREDICTION 
25 YEAR - 6 HOUR PRECIPITATION EVENT 

SEDIMENT BASIN 002 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Submitted by: 
 

TASK Engineering Management Inc. 
P. O. Box 660548 

Birmingham, Alabama  35266 
Telephone: (205) 978-5070 
Email: jw-task@charter.net 
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BULL GAP MINE, P-3960



Cedar Lake Mining, Inc.
Bull Gap Mine, P-3960

Basin 002

SCS 6 HOUR

25 Year - 6 Hour Event, 4.82 In.

Jerry W. Williams, P.E.

TASK Engineering Management Inc.
P.O. Box 660548

Birmingham, AL 35226

Phone:  205.978.5070
Email:  jw-task@charter.net

Filename: BASIN 002 25-6.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
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General Information

Storm Information:
Storm Type: SCS 6 HOUR

Design Storm:  25 yr - 6 hr

Rainfall Depth: 4.820 inches

Particle Size Distribution:
Size (mm) TOPSOIL SPOIL

3.0000 100.000% 100.000%

2.0000 99.000% 93.000%

1.0000 88.000% 84.000%

0.5000 77.000% 72.000%

0.3000 67.000% 60.000%

0.2000 60.000% 52.000%

0.1000 49.000% 44.000%

0.0500 38.000% 35.000%

0.0300 30.000% 25.000%

0.0200 23.000% 19.000%

0.0100 20.000% 15.000%

0.0050 16.000% 12.000%

0.0030 11.000% 5.000%

0.0020 3.000% 2.000%

0.0010 0.000% 0.000%

Filename: BASIN 002 25-6.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Pond #1 ==> End 0.000 0.000 Sediment Basin 002

#1

Pond

Filename: BASIN 002 25-6.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1
In

Out
199.700 199.700

235.71

144.46

32.18

32.18

6,486.0

1,179.8

310,520

38,307

202.11

1.59

89.38

1.12

Filename: BASIN 002 25-6.sc4 Printed 10-24-2018
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Particle Size Distribution(s) at Each Structure

Structure #1:
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 100.000% 100.000%

1.0000 97.749% 100.000%

0.5000 83.806% 100.000%

0.3000 69.863% 100.000%

0.2000 60.568% 100.000%

0.1000 51.260% 100.000%

0.0500 40.773% 100.000%

0.0300 29.131% 100.000%

0.0200 22.140% 100.000%

0.0100 17.484% 96.120%

0.0050 13.987% 76.896%

0.0030 5.840% 32.106%

0.0020 2.332% 12.821%

0.0010 0.000% 0.000%

Filename: BASIN 002 25-6.sc4 Printed 10-24-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 5



Structure Detail:
Structure #1 (Pond)

     Sediment Basin 002

   Pond Inputs:

Initial Pool Elev: 980.00 ft

Initial Pool: 6.44 ac-ft

*Sediment Storage: 7.58 ac-ft

Dead Space: 20.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev Crest Length
(ft)

Left
Sideslope

Right
Sideslope

Bottom
Width (ft)

980.00 20.00 2.00:1 2.00:1 10.00

   Pond Results:

Peak Elevation: 982.52 ft

H'graph Detention Time: 0.86 hrs

Pond Model: CSTRS

Dewater Time: 1.96 days

Trap Efficiency: 81.81 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

976.34 1.383 0.000 0.000 Top of Sed. Storage

976.50 1.416 0.224 0.000

977.00 1.526 0.959 0.000

977.50 1.639 1.750 0.000

978.00 1.757 2.599 0.000

978.50 1.837 3.498 0.000

979.00 1.918 4.436 0.000

979.50 2.002 5.416 0.000

980.00 2.087 6.438 0.000  Spillway #1

980.50 2.147 7.497 1.830 41.35

981.00 2.208 8.586 25.483 2.00

981.50 2.270 9.705 53.905 0.65

982.00 2.333 10.856 93.036 1.70
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

982.50 2.417 12.044 141.972 1.25

982.52 2.421 12.096 144.465 0.05 Peak Stage

983.00 2.502 13.273 200.972

983.50 2.589 14.546 270.364

984.00 2.677 15.862 350.507

984.50 2.767 17.223 441.772

985.00 2.858 18.630 544.530

985.50 2.878 20.064 659.150

986.00 2.898 21.507 785.996

986.50 2.918 22.961 925.421

987.00 2.938 24.425 1,077.775

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

976.34 0.000 0.000

976.50 0.000 0.000

977.00 0.000 0.000

977.50 0.000 0.000

978.00 0.000 0.000

978.50 0.000 0.000

979.00 0.000 0.000

979.50 0.000 0.000

980.00 0.000 0.000

980.50 1.830 1.830

981.00 25.483 25.483

981.50 53.905 53.905

982.00 93.036 93.036

982.50 141.972 141.972

983.00 200.972 200.972

983.50 270.364 270.364

984.00 350.507 350.507

984.50 441.772 441.772

985.00 544.530 544.530

985.50 659.150 659.150

986.00 785.996 785.996

986.50 925.421 925.421

987.00 1,077.775 1,077.775
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 57.740 0.133 0.095 0.380 81.000 F 143.56 13.105

2 34.860 0.519 0.106 0.394 79.000 M 38.88 6.134

3 105.010 0.246 0.000 0.000 72.000 S 70.87 12.105

4 2.090 0.001 0.000 0.000 100.000 F 9.65 0.839

Σ 199.700 235.71 32.183

Subwatershed Sedimentology Detail:

Stru
#

SWS
# Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.320 200.00 14.44 0.9000 1.0000 2 6,676.5 490,616 321.62 210.78

2 0.320 200.00 4.33 0.0030 1.0000 1 1.7 284 0.15 0.11

3 0.320 200.00 8.77 0.0030 1.0000 1 7.9 663 0.32 0.23

4 0.320 200.00 0.00 0.0030 1.0000 1 0.0 14 0.01 0.01

Σ 6,486.0 310,520 202.11 89.38

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 5. Nearly bare and untilled, and
alluvial valley fans 6.61 28.64 433.09 2.570 0.046

9. Small streams flowing bankfull 0.42 12.71 2,999.12 5.850 0.142

#1 1 Time of Concentration: 0.133

#1 2 3. Short grass pasture 16.08 59.92 372.68 3.200 0.032

8. Large gullies, diversions, and low
flowing streams 5.32 134.28 2,523.25 6.920 0.101

#1 2 Time of Concentration: 0.519

#1 3 3. Short grass pasture 2.19 11.42 522.36 1.180 0.122

8. Large gullies, diversions, and low
flowing streams 0.36 9.21 2,560.34 1.790 0.397

#1 3 Time of Concentration: 0.246

#1 4 1. Forest with heavy ground litter 8.93 39.90 446.79 0.750 0.165

8. Large gullies, diversions, and low
flowing streams 5.84 124.71 2,134.72 7.250 0.081

#1 4 Time of Concentration: 0.001
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Subwatershed Muskingum Routing Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 8. Large gullies, diversions, and low
flowing streams 8.95 316.26 3,534.66 8.970 0.109

#1 1 Muskingum K: 0.095

#1 2 8. Large gullies, diversions, and low
flowing streams 3.21 59.00 1,840.18 5.370 0.095

#1 2 Muskingum K: 0.106

#1 3 8. Large gullies, diversions, and low
flowing streams 4.46 107.91 2,417.18 6.330 0.106

#1 3 Muskingum K: 0.000
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STABILITY ANALYSIS 
SEDIMENT BASIN 002 

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960



STABILITY ANALYSIS PROCEDURE 

 

The computer program used to analyze slope stability for Basin 002 was the REAME Slope 
Stability Program, developed by Dr. Yang H. Huang, P.E. of the University of Kentucky. 

Basin 002 was constructed and certified under permit P-3711 (Designated as Basin 001).  The 
present plans for the use of the basin with permit P-3960 consists of removing the existing 
concrete spillway which shows structural damage, raise the top of dam elevation from 980.5 to 
985.0, and install a new concrete spillway at elevation 980.0’. 

Geotechnical samples of both the foundation and dam material site were taken and analyzed by 
Bhate Geosciences Corporation.  The foundation bore indicated the depth to the stiff base was 
two (2’) feet.  

 

SOIL PROPERTIES    

USAGE TYPE 
COHESION 

(pcf) 
INTERNAL ANGLE 

OF FRICTION 
EFFECTIVE 

DENSITY (pcf)
002 FOUNDATION ML 100.80 29.70 129.50 
002 EMBANKMENT SM 273.60 33.00 132.10 
 

 

RESULT OF ANALYSIS 

  BASIN    STATIC SAFETY FACTOR 

      002             1.718  

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960



Elev./ Classification GS %< Natural Liquid       Plasticity %> %> %>
Depth USCS AASHTO #200 Moisture Limit Index 3/4 " 3/8" #4

ML 52.3 39 13 6.2
Test Results Material Description

Grey and brown sandy silt with sandstone,
Maximum Dry Density (PCF): 107.3  coal and organic odor, grass, roots, etc… 
Optimum Moisture (%): 13.6  Sample Number: 15489
Project Name: Task Engineering Remarks: Oversize Correction @
Project Number: 112112 6.2% = 109.8 and 13.1
Sample Location: 002 E-1 Tested by:  D. Burns
Client: Task Engineering Checked by:
Date: 02/03/2012

Test Type Procedure

"Standard" ASTM D 698 A

B

Bhate Geosciences Corporation "Modified" ASTM D 1557 C
Geotechnical, Materials, Environmental Engineers
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Elev./ Classification GS %< Natural Liquid        Plasticity %> %> %>
Depth USCS AASHTO #200 Moisture Limit Index 3/4 " 3/8" #4

SM 49.2 44 15 4.1
Test Results Material Description

Grey and brown silty sand with sandstone, coal and 
Maximum Dry Density (PCF): 102.3  organic odor, grass, roots, etc… 
Optimum Moisture (%): 19.2  Sample Number: 15490
Project Name: Task Engineering Remarks: Oversize Correction @
Project Number: 112112 4.1% = 104.0 and 18.6
Sample Location: 002 E-2 Tested by:  D. Burns
Client: Task Engineering Checked by:
Date: 02/03/2012

Test Type Procedure

"Standard" ASTM D 698 A

B

Bhate Geosciences Corporation "Modified" ASTM D 1557 C
Geotechnical, Materials, Environmental Engineers
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REAME 
(Rotational Equilibrium Analysis of Multilayered Earthworks) 

Cedar Lake Mining, Inc. – Bull Gap Mine P-3960 
Sediment Basin 002 

 
INPUT FILE NAME  -C:\REAME2012\BG-BASIN002.DAT 
TITLE -BG-BASIN 002 
 
NO. OF STATIC AND SEISMIC CASES (NCASE) = 1  
NO. OF NONCIRCULAR FAILURE SURFACES (NNS) = 0  
TWO-DIMENSIONAL ANALYSIS ( THREED = 0 ) 
ANALYSIS BY DETERMINISTIC METHOD   ( PROB = 0 ) 
 
 
CASE NO.  1   SEISMIC COEFFICIENT (SEIC) =0.000 
 
NO. OF BOUNDARY LINES (NBL) = 4  
 
NO. OF POINTS ON BOUNDARY LINE 1 = 2  
 1  X COORD.= 200           Y COORD.= 50  
 2  X COORD.= 700           Y COORD.= 45  
 
NO. OF POINTS ON BOUNDARY LINE 2 = 2  
 1  X COORD.= 405           Y COORD.= 52  
 2  X COORD.= 522           Y COORD.= 52  
 
NO. OF POINTS ON BOUNDARY LINE 3 = 3  
 1  X COORD.= 200           Y COORD.= 52  
 2  X COORD.= 405           Y COORD.= 52  
 3  X COORD.= 445           Y COORD.= 68  
 
NO. OF POINTS ON BOUNDARY LINE 4 = 7  
 1  X COORD.= 200           Y COORD.= 68  
 2  X COORD.= 445           Y COORD.= 68  
 3  X COORD.= 457.5        Y COORD.= 73  
 4  X COORD.= 469.5        Y COORD.= 73  
 5  X COORD.= 513           Y COORD.= 55.6  
 6  X COORD.= 522           Y COORD.= 52  
 7  X COORD.= 700           Y COORD.= 52  
 
LINE NO. AND SLOPE OF EACH SEGMENT ARE: 
 1    -0.010 
 2     0.000 
 3     0.000     0.400 
 4     0.000     0.400     0.000    -0.400    -0.400     0.000 
 
MIN. DEPTH OF TALLEST SLICE (DMIN) = 0  
NO. OF RADIUS CONTROL ZONES (NRCZ) = 1  
 

CEDAR LAKE MINING, INC. 
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RADIUS DECREMENT (RDEC) FOR ZONE 1 = 0  
NO. OF CIRCLES (NCIR) FOR ZONE 1 = 5  
NO. OF BOTTOM LINES (NOL) FOR ZONE 1 = 1  
LINE NO. (LINO)  BEG. NO. (NBP)  END NO. (NEP) 
      1                1              2  
 
ENGLISH UNITS ARE USED WITH DISTANCE IN FEET AND FORCE IN POUND. 
 
SOIL  ENVELOPE COHESION    FRIC. ANGLE     UNIT WEIGHT 
 No.   (TSSE)    (C)         (PHID)           (G) 
  1       1     100.800       29.700         129.500 
  2       1     273.600       33.000         132.100 
  3       1         0.000         0.000           62.400 
 
USE PHREATIC SURFACE 
USE GRID 
NO. OF SLICES (NSLI) = 10  
NO. OF ADD. CIRCLES (NAC) = 3  
ANALYSIS BY SIMPLIFIED BISHOP METHOD (MTHD=2) 
NUMBER OF FORCES (NFO)= 0  
SOFT SOIL NUMBER (SSN)= 0  
 
NO. OF POINTS ON WATER TABLE (NPWT) = 7  
 1  X COORD.= 200           Y COORD.= 52  
 2  X COORD.= 405           Y COORD.= 52  
 3  X COORD.= 445           Y COORD.= 68  
 4  X COORD.= 477           Y COORD.= 65  
 5  X COORD.= 513           Y COORD.= 55.6  
 6  X COORD.= 522           Y COORD.= 52  
 7  X COORD.= 700           Y COORD.= 52  
 
NO. OF SOILS WITH DIFFERENT WATER TABLE (NSDW) = 0  
NO. OF SOILS WITH DIFFERENT PORE PRESSURE RATIO (NSDP) = 0  
 
INPUT COORD. OF GRID POINTS 1,2,AND 3 
 
POINT 1 X COORD. = 480    Y COORD. = 130  
POINT 2 X COORD. = 480    Y COORD. = 80  
POINT 3 X COORD. = 520    Y COORD. = 80  
 
X INCREMENT (XINC) = 4      Y INCREMENT (YINC) = 4  
NO. OF DIVISIONS BETWEEN POINTS 1 AND 2 (ND12) = 5  
NO. OF DIVISIONS BETWEEN POINTS 2 AND 3 (ND23) = 4  
ONLY A SUMMARY TABLE IS PRINTED (NPRT = 0) 
SLICES WILL BE SUBDIVIDED 
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID 
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FACTORS OF SAFETY BASED ON GRID 
 
IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE  
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES  
 
   CENTER  X            CENTER  Y               NO. OF CIRCLE               LOWEST      WARNING  
COORDINATE       COORDINATE       TOTAL CRITIC. RADIUS          F.S.  
       480.0                        130.0                      5             1          82.796          4.046                 0 
       480.0                        120.0                      5             1          72.796          3.914                 0 
       480.0                        110.0                      5             1          62.797          3.769                 0 
       480.0                        100.0                      5             1          52.797          3.630                 0 
       480.0                          90.0                      5             1          42.798          3.503                 0 
       480.0                          80.0                      5             1          32.798          3.464                 0 
       490.0                        130.0                      5             1          82.896          2.738                 0 
       490.0                        120.0                      5             1          72.896          2.616                 0 
       490.0                        110.0                      5             1          62.897          2.490                 0 
       490.0                        100.0                      5             1          52.897          2.375                 0 
       490.0                          90.0                      5             1          42.898          2.300                 0 
       490.0                          80.0                      5             1          32.898          2.356                 0 
       500.0                        130.0                      5             1          82.996          2.144                 0 
       500.0                        120.0                      5             1          72.996          2.028                 0 
       500.0                        110.0                      5             1          62.997          1.926                 0 
       500.0                        100.0                      5             1          52.997          1.845                 0 
       500.0                          90.0                      5             1          42.998          1.828                 0 
       500.0                          80.0                      5             1          32.998          1.907                 0 
       510.0                        130.0                      5             1          83.096          1.929                 0 
       510.0                        120.0                      5             1          73.096          1.849                 0 
       510.0                        110.0                      5             1          63.097          1.780                 0 
       510.0                        100.0                      5             1          53.097          1.735                 0 
       510.0                          90.0                      5             1          43.098          1.748                 0 
       510.0                          80.0                      5             1          33.098          1.814                 0 
       520.0                        130.0                      5             1          83.196          1.985                 0 
       520.0                        120.0                      5             1          73.196          1.965                 0 
       520.0                        110.0                      5             1          63.197          1.992                 0 
       520.0                        100.0                      5             1          53.197          2.054                 0 
       520.0                          90.0                      5             1          43.198          2.142                 0 
       520.0                          80.0                      5             1          33.198          2.274                 0 
 
LOWEST FACTOR OF SAFETY AT EACH GRID POINT IS TABULATED BELOW 
 
COORDINATE  480.000  490.000  500.000  510.000  520.000 
   130.000    4.046    2.738    2.144    1.929    1.985 
   120.000    3.914    2.616    2.028    1.849    1.965 
   110.000    3.769    2.490    1.926    1.780    1.992 
   100.000    3.630    2.375    1.845    1.735    2.054 
     90.000    3.503    2.300    1.828    1.748    2.142 
     80.000    3.464    2.356    1.907    1.814    2.274 
 
ONLY ONE MINIMUM F.S. OF 1.735 EXISTS AT (510.000,100.000) 

CEDAR LAKE MINING, INC. 
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FACTORS OF SAFETY BASED ON SEARCH 
 
IN THE FOLLOWING TABLE WARNING INDICATES HOW MANY TIMES THE  
MAXIMUM RADIUS IS LIMITED BY THE END POINTS OF GROUND LINES  
 
   CENTER  X              CENTER  Y                  NO. OF CIRCLE                LOWEST     WARNING  
COORDINATE        COORDINATE        TOTAL CRITIC. RADIUS             F.S.  
      510.0                           100.0                      5             1         53.097              1.735                0 
      514.0                           100.0                      5             1         53.137              1.804                0 
      506.0                           100.0                      5             1         53.057              1.742                0 
      510.0                           104.0                      5             1         57.097              1.747                0 
      510.0                             96.0                      5             1         49.098              1.735                0 
      511.0                           100.0                      5             1         53.107              1.748                0 
      509.0                           100.0                      5             1         53.087              1.728                0 
      508.0                           100.0                      5             1         53.077              1.728                0 
      507.0                           100.0                      5             1         53.067              1.733                0 
      508.0                           101.0                      5             1         54.077              1.733                0 
      508.0                             99.0                      5             1         52.077              1.723                0 
      508.0                             98.0                      5             1         51.077              1.721                0 
      508.0                             97.0                      5             1         50.078              1.719                0 
      508.0                             96.0                      5             1         49.078              1.718                0 
      508.0                             95.0                      5             1         48.078              1.718                0 
      509.0                             96.0                      5             1         49.088              1.724                0 
      507.0                             96.0                      5             1         49.068              1.718                0 
 
AT POINT (508.0 , 96.0) RADIUS 49.078 
 
THE MINIMUM FACTOR OF SAFETY IS 1.718 
 
 
          SUMMARY OF SLICE INFORMATION FOR MOST CRITICAL FAILURE SURFACE 
 
 SL.    SOIL     SLICE      SLICE      WATER     BOTTOM    TOTAL       EFFEC.        RESIS.      DRIVING 
NO.     NO.     WIDTH    HEIGHT   HEIGHT       SINE        WEIGHT    WEIGHT    MOMENT   MOMENT 
  1          2         4.854         4.084         0.000          -.834        .262E+04     .262E+04    .164E+06     .107E+06 
  2          2         1.655         8.124         1.080          -.768        .178E+04     .166E+04     .687E+05    .669E+05 
  3          2         6.509       10.817         5.024          -.684        .930E+04    .726E+04     .289E+06    .312E+06 
  4          2         6.509       13.362         8.906          -.552        .115E+05    .787E+04     .314E+06    .311E+06 
  5          2         2.087       14.182       10.323          -.464        .391E+04    .257E+04     .104E+06    .891E+05 
  6          1         4.423       14.436       11.030          -.398        .842E+04    .538E+04     .162E+06    .164E+06 
  7          1         6.509       14.245       11.597          -.287        .122E+05    .749E+04     .234E+06    .172E+06 
  8          1         6.509       13.114       11.371          -.154        .112E+05    .658E+04     .215E+06    .846E+05 
  9          1         6.509       11.084       10.244          -.021        .945E+04    .528E+04     .180E+06    .985E+04 
10          1         2.789         9.103         8.909           .073        .332E+04    .177E+04      .632E+05  -.120E+05 
11          1         3.721         7.452         7.452           .140        .362E+04    .189E+04     .709E+05   -.248E+05 
12          1         5.279         4.800         4.800           .231        .330E+04    .171E+04     .735E+05   -.374E+05 
13          1         1.230         2.851         2.851           .298        .454E+03    .235E+03     .127E+05   -.664E+04 
14          1         6.509         1.463         1.463           .377        .123E+04    .639E+03     .513E+05   -.228E+05 
                                                      SUM  .200E+07  .121E+07 

CEDAR LAKE MINING, INC. 
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AT CENTER (508.000 , 96.000) WITH RADIUS 49.078 AND SEIS. COEFF. 0.00 
FACTOR OF SAFETY BY NORMAL METHOD IS 1.650 
FACTOR OF SAFETY BY SIMPLIFIED BISHOP METHOD IS 1.718 
 
SUMMARY OF STABILITY ANALYSIS 
 
FACTOR OF FAFETY IS DETERMINED BY SIMPLIFIED BISHOP METHOD 
NUMBER OF CASES =  1  
 
CASE 1  SEISMIC COEFFICIENT =  0  
FACTOR OF SAFETY BASED ON 2D ANALYSIS = 1.718 
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PART 2 
 

 

 

 

HYDROLOGY STUDY 
 

 FOR 

 
CEDAR LAKE MINING, INC. 

BULL GAP MINE, P-3960 

BLOUNT COUNTY, ALABAMA 
 

 

DETAILED DESIGN PLANS 

DIVERSION 1-4/2-1 & 2-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Submitted by: 
 

TASK Engineering Management Inc. 
P. O. Box 660548 

Birmingham, Alabama  35266 
Telephone: (205) 978-5070 
Email: jw-task@charter.net 



DIVERSION DITCH AND DIVERSION BERM 
DESIGN AND CONSTRUCTION SPECIFICATIONS 

 
 

1) Temporary diversions will be designed and constructed to adequately carry the runoff from 
 a two (2) year - six (6) hour precipitation event. 
 
2) Permanent diversions will be designed and constructed to adequately carry the runoff from 
 a ten (10) year - six (6) hour precipitation event.  

3) Permanent diversions will be designed and constructed with gently sloping banks stabilized 
 with appropriate vegetation. 

4) All diversions will be designed, constructed and maintained, using the best technology 
 currently available, whereas additional contribution of suspended solids to stream-flow and 
 to runoff outside the permit area is prevented. 

5) Maintenance of appropriate gradient, channel lining, revegetation, roughness structures, 
 detention basins, etc. will be used, when necessary, as sediment control measures for these 
 diversions. 

6) Diversions will not be constructed on existing landslides nor be located so as to increase 
 the potential for landslides. 

7) Temporary diversions will be removed and the affected area regraded, topsoiled (if 
 required) and revegetated in accordance with Rules 880-X-10C-.10, 880-X-10C-.11, 880-
 X-10C-.52 thru  880-X-10C-.57 and 880-X-10C-.58, 880-X-10C-.60 and 880-X-10C-.62, 
 when no longer needed. 

8) Channel linings, for diversions with slopes of three (3%) percent or less, will consist of a 
 mixture of both annual and perennial grasses being predominantly fescue and bermuda.  
 Channel linings, for diversions with slopes greater than three (3%) percent, will consist of 
 rip-rap or other non-erodible material or cut into non-erodible material. 

9) Adequate freeboard will be provided for protection for transition of flows and critical areas 
 such as swales and curves along the entire diversion length. 

10) At discharge points where diversions intersect with natural streams or exit velocities of the 
 diversion are greater than that of the receiving streams, energy dissipaters will be installed 
 when deemed necessary. 

11) Topsoil removed from the diversion area (if required) will be handled in accordance with 
 Rules 880-X-10C-.07 thru 880-X-10C-.11. 

12) Excess material excavated in the construction of the diversion, not needed for diversion 
 channel geometry or the regrading of the channel, will be disposed of in accordance with 
 Rule 880-X-10C-.36. 

13) Diversions will not be designed or constructed to divert water into underground mines 
 without written approval from the Regulatory Authority. 

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960



14) The entire area in which a diversion berm is proposed will be cleared and grubbed of all 
 organic material, scarified and no surface slopes will be left steeper than one (1) Vertical to 
 one (1) Horizontal. 

15) Diversion berms will be constructed with desirable material, free of sod, stones, roots, 
 limbs, etc. over six (6) inches in diameter.  This material will be spread in layers no greater 
 than twelve (12) inches in thickness and compacted to ninety-five (95%) percent of the 
 standard proctor density, as outlined in ASTM, until the design height is reached. 

16) Upon completion of diversion ditches or diversion berms, all disturbed areas will be seeded 
 with a mixture of both annual and perennial grasses, fertilized and mulched in order to 
 minimize erosion and ensure restabilization. 

17) All diversions (berms or ditches) will be examined quarterly for erosion, instability, 
 structural weakness or other hazardous conditions and maintenance performed as 
 necessary. 

18) The diversion will be constructed and stabilized in 500 feet sections. 
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INTRODUCTION 

Diversion 1-4 will be a flat bottom trapezoidal ditch ten (10’) feet in width and will be lined with 
a grass mixture from Station 0+00 to Station 33+62.30 from 

Diversion 1-4 will be constructed in conjunction with active mining operations within Increment 
No. 1 of permit P-3960.  The existing open pit area of Increment No. 1 will be used for spoil 
placement for spoils generated in the first and second mining cuts.  As the pit areas are filled, a 
Diversion Berm will be constructed along the top ridge of the existing spoil piles and Diversion 
Ditch 1-4 will be constructed with the berm structure (See attached Typical Diversion Ditch w/ 
Containment Berm Detail .)  As mining advances and spoils are placed in the existing pit areas, 
Diversion 1-4 will be constructed, stabilized and vegetated in five hundred (500’) foot intervals 
and will convey flow generally to the east and then to the northeast up to the boundary of 
Increment No. 1.   

Diversion 2-1 is a continuation of Diversion 1-4 and will be constructed as mining moves into 
Increment No. 2.  Spoil placement will continue as started in Increment No. 1 and construction 
of the Diversion 2-1 will convey drainage generally to the northeast until the diversion dumps its 
flow into an existing stream channel that conveys drainage and into Basin 002.  Due to the 
increased slopes, Diversion 2-1 will be lined with Class 1 Rip Rap (See attached Rip-Rap 
Specifications).  Diversion 2-1 will be constructed and stabilized in five hundred (500’) foot 
intervals.  No construction of Diversion 2-1 will commence until Increment No. 2 is activated 
and mining within the increment commences. (See attached Watershed Map – Diversion 1-4 & 
2-1 for a plan view of the diversions.) 

No part of the containment berms for Diversion 1-4 and Diversion 2-1 will be greater than eight 
(8’) in depth so a stability analysis of the diversion structure will not be required.   

CEDAR LAKE MINING, INC. 
BULL GAP MINE, P-3960
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ATTACHMENT III-B-3

TYPICAL DIVERSION DITCH W/ CONTAINMENT BERM

FLAT BOTTOM 10' WIDTH

CHANNEL LINING TO CONSIST OF A MIXTURE OF FESCUE AND BERMUDA GRASS

NO SCALE



RIP-RAP CLASSIFICATION SPECIFICATIONS 
FOR  

DIVERSION DITCHES 
 

CLASS 1 RIP-RAP 

No more than 10% of the stone will have a diameter greater than twelve (12) inches; no 
more that 50% of the stone will have a diameter less than ten (10) inches: and no more 
than 10% of the stone will have a diameter less than six (6) inches.  The thickness of 
the rip-rap liner will be no less than twelve (12) inches. 

CLASS 2 RIP-RAP 

No more than 10% of the stone will have a diameter greater than sixteen (16) inches; no 
more than 50% of the stone will have a diameter less than twelve (12) inches; and no 
more than 10% of the stone will have a diameter of less than six (6) inches.  The 
thickness of the rip-rap liner will be no less than sixteen (16) inches. 

CLASS 3 RIP-RAP 

No more than 10% of the stone will have a diameter greater than twenty-two (22) 
inches; no more than 50% of the stone will have a diameter less than sixteen (16) 
inches; and no more than 10% of the stone will have a diameter of less than eight (8) 
inches.  The thickness of the rip-rap liner will be no less than twenty-two (22) inches. 

CLASS 4 RIP-RAP 

No more than 10% of the stone will have a diameter greater than twenty-seven (27) 
inches; no more than 50% of the stone will have a diameter of less than twenty-two (22) 
inches; and no more than 10% of the stone will have a diameter of less than ten (10) 
inches.  The thickness of the rip-rap liner will be no less than twenty-seven (27) inches. 

CLASS 5 RIP-RAP 

No more than 10% of the stone will have a diameter greater than thirty-four (34) inches; 
no more than 50% of the stone will have a diameter less than twenty-seven (27) inches; 
and no more than 10% of the stone will have a diameter of less than sixteen (16) 
inches.  The thickness of the rip-rap liner will be no less than thirty-four (34) inches. 
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DIVERSION DITCH 1-4 & 2-1 DESIGN INFORMATION 

Station 
Drainage 

Area 
(acres 

Peak 
Flow 
(cfs) 

Lining 
Percent  
Grade 

(%) 

Velocity 
(fps) 

Flow 
Depth 

(ft) 

Freeboard 
(ft) 

Depth 
with 

Freeboard 
(ft) 

0+00 – 
33+62.30 

34.86 44.36 
Grass 

Mixture 
0.36 2.29 2.38 0.50 2.88 

33+62.30 – 
39+34.80 

6.54 49.09 
Class 1 
Rip Rap 

12.87 
* Not 
Listed 

0.39 0.50 0.89 

 

* Velocity and Manning’s n calculations may not apply for Simons/OSM Method – Steep Slope 
Design.  (See attached SEDCAD4 run.) 
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INDEX OF DRAWINGS 

 

Diversion 1-4/2-1 Watershed Map 

Diversion 1-4/2-1 Profile 

Diversion 1-4 Typical Cross-Section 

Diversion 2-1 Typical Cross-Section 

 

See attached SedCad4 runs for the peak flow from the 10 year 6 hour design event and 
corresponding SedCad4 Utility Runs for each segment. 

CEDAR LAKE MINING, INC. 
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DIVERSION DITCH No. 1-4
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GENERAL SPECIFICATIONS

FILL MATERIAL COMPACTED
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DIVERSION/BERM PROTECTIVE LINER: GRASS MIXTURE

(FESCUE, BERMUDA AND RYE).

FLOW LIMITED BY MAXIMUM ALLOWABLE VELOCITY (5.0 FPS)

STORM TYPE: SCS 6 HOUR

DESIGN STORM: 10 yr - 6 hr

RAINFALL DEPTH: 4.110 inches
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DIVERSION SPECIFICATIONS

CHANNEL BED SLOPE

DITCH BED LINER

FREEBOARD
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DIVERSION DITCH No. 2-1
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General Information

Storm Information:
Storm Type: SCS 6 HOUR

Design Storm:  10 yr - 6 hr

Rainfall Depth: 4.110 inches

Filename: DIVERSION 1-4 2-1.sc4 Printed 10-03-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 2



Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Channel #1 ==> #2 0.018 0.419 DIVERSION 1-4

Channel #2 ==> End 0.000 0.000 DIVERSION 2-1


#1

Chan'l

#2

Chan'l

Structure Routing Details:
Stru
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 8. Large gullies, diversions, and low
flowing streams 8.54 48.91 572.53 8.76 0.018

#1 Muskingum K: 0.018

Filename: DIVERSION 1-4 2-1.sc4 Printed 10-03-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 34.860 34.860 44.36 6.06

#2 6.540 41.400 49.09 7.27

Filename: DIVERSION 1-4 2-1.sc4 Printed 10-03-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
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Structure Detail:
Structure #1 (Vegetated Channel)

     DIVERSION 1-4

   Trapezoidal  Vegetated Channel Inputs:

Material: Grass mixture

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Retardance

Classes
Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

Limiting
Velocity

(fps)

10.00 2.0:1 2.0:1 0.4 D, B 0.50 5.0

   Vegetated Channel Results:

Stability

Class D w/o
Freeboard

Stability

Class D w/
Freeboard

Capacity

Class B w/o
Freeboard

Capacity

Class B w/
Freeboard

Design Discharge: 44.36 cfs 44.36 cfs

Depth: 1.49 ft 1.99 ft 2.38 ft 2.88 ft

Top Width: 15.98 ft 17.98 ft 19.53 ft 21.53 ft

Velocity: 2.29 fps 1.26 fps

X-Section Area: 19.40 sq ft 35.19 sq ft

Hydraulic Radius: 1.163 ft 1.703 ft

Froude Number: 0.37 0.17

Roughness Coefficient: 0.0432 0.1011

Structure #2 (Riprap Channel)

     DIVERSION 2-1

   Trapezoidal  Riprap Channel Inputs:

Material: Riprap

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%)

Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

10.00 2.0:1 2.0:1 12.9 0.50

   Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 49.09 cfs

Filename: DIVERSION 1-4 2-1.sc4 Printed 10-03-2018

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 5



w/o Freeboard w/ Freeboard

Depth: 0.39 ft 0.89 ft

Top Width: 11.58 ft 13.58 ft

Velocity*:

X-Section Area: 4.26 sq ft

Hydraulic Radius: 0.362 ft

Froude Number*:

Manning's n*:

Dmin: 3.00 in

D50: 9.00 in

Dmax: 11.25 in

Velocity and Manning's n calculations may not apply for this method.

Filename: DIVERSION 1-4 2-1.sc4 Printed 10-03-2018
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 34.860 0.495 0.018 0.419 81.000 F 44.36 6.059

Σ 34.860 44.36 6.059

#2 1 6.540 0.029 0.000 0.000 81.000 F 15.68 1.206

Σ 41.400 49.09 7.266

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 5. Nearly bare and untilled, and
alluvial valley fans 2.19 11.42 522.36 1.470 0.098

8. Large gullies, diversions, and low
flowing streams 0.36 9.21 2,562.75 1.790 0.397

#1 1 Time of Concentration: 0.495

#2 1 5. Nearly bare and untilled, and
alluvial valley fans 25.02 27.76 110.94 5.000 0.006

8. Large gullies, diversions, and low
flowing streams 8.66 63.74 735.80 8.820 0.023

#2 1 Time of Concentration: 0.029

Subwatershed Muskingum Routing Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 8. Large gullies, diversions, and low
flowing streams 8.54 48.91 572.53 8.760 0.018

#1 1 Muskingum K: 0.018

#2 1 5. Nearly bare and untilled, and
alluvial valley fans 0.00 0.00 0.00 0.000 0.000

#2 1 Muskingum K: 0.000

Filename: DIVERSION 1-4 2-1.sc4 Printed 10-03-2018
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INTRODUCTION 

Diversion 2-2 will be a flat bottom trapezoidal ditch ten (10’) feet in width and will be lined with 
a grass mixture from Station 0+00 to Station 17+34.12 and with Class 4 Rip Rap from Station 
17+34.12 to its dumping point into an existing drainage course at Station 20+51.42. 

Diversion 2-2 will be constructed in conjunction with active mining operations within Increment 
No. 2 of permit P-3960.  The existing open pit area of Increment No. 2 will be used for spoil 
placement for spoils generated in the first and second mining cuts.  As the pit areas are filled, a 
Diversion Berm will be constructed along the top ridge of the existing spoil piles and Diversion 
Ditch 2-2 will be constructed with the berm structure (See attached Typical Diversion Ditch w/ 
Containment Berm Detail .)  As mining advances and spoils are placed in the existing pit areas, 
Diversion 2-2 will be constructed, stabilized and vegetated in five hundred (500’) foot intervals 
and will convey flow generally to the west until the diversion dumps its flow into an existing 
stream channel that conveys drainage and into Basin 002.  Due to the increased slopes, Diversion 
2-2 will be lined with Class 4 Rip Rap commencing at Station 17+34.12 (See attached Rip-Rap 
Specifications).  Diversion 2-2 will be constructed and stabilized in five hundred (500’) foot 
intervals but no construction will commence until Increment No. 2 is activated and mining 
within the increment commences. (See attached Watershed Map – 2-2 for a plan view of the 
diversions.) 

No part of the containment berm for Diversion 2-2 will be greater than eight (8’) in depth so a 
stability analysis of the diversion structure will not be required.   
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RIP-RAP CLASSIFICATION SPECIFICATIONS 
FOR  

DIVERSION DITCHES 
 

CLASS 1 RIP-RAP 

No more than 10% of the stone will have a diameter greater than twelve (12) inches; no 
more that 50% of the stone will have a diameter less than ten (10) inches: and no more 
than 10% of the stone will have a diameter less than six (6) inches.  The thickness of 
the rip-rap liner will be no less than twelve (12) inches. 

CLASS 2 RIP-RAP 

No more than 10% of the stone will have a diameter greater than sixteen (16) inches; no 
more than 50% of the stone will have a diameter less than twelve (12) inches; and no 
more than 10% of the stone will have a diameter of less than six (6) inches.  The 
thickness of the rip-rap liner will be no less than sixteen (16) inches. 

CLASS 3 RIP-RAP 

No more than 10% of the stone will have a diameter greater than twenty-two (22) 
inches; no more than 50% of the stone will have a diameter less than sixteen (16) 
inches; and no more than 10% of the stone will have a diameter of less than eight (8) 
inches.  The thickness of the rip-rap liner will be no less than twenty-two (22) inches. 

CLASS 4 RIP-RAP 

No more than 10% of the stone will have a diameter greater than twenty-seven (27) 
inches; no more than 50% of the stone will have a diameter of less than twenty-two (22) 
inches; and no more than 10% of the stone will have a diameter of less than ten (10) 
inches.  The thickness of the rip-rap liner will be no less than twenty-seven (27) inches. 

CLASS 5 RIP-RAP 

No more than 10% of the stone will have a diameter greater than thirty-four (34) inches; 
no more than 50% of the stone will have a diameter less than twenty-seven (27) inches; 
and no more than 10% of the stone will have a diameter of less than sixteen (16) 
inches.  The thickness of the rip-rap liner will be no less than thirty-four (34) inches. 
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DIVERSION DITCH 2-2 DESIGN INFORMATION 

Station 
Drainage 

Area 
(acres) 

Peak 
Flow 
(cfs) 

Lining 
Percent  
Grade 

(%) 

Velocity 
(fps) 

Flow 
Depth 

(ft) 

Freeboard 
(ft) 

Depth 
with 

Freeboard 
(ft) 

0+00 – 
17+34.12 

26.80 50.47 
Grass 

Mixture 
2.22 4.70 1.39 0.50 1.89 

17+34.12 – 
20+51.42 

51.20 97.67 
Class 4 
Rip Rap 

27.69 
*Not 
Listed 

0.38 0.50 0.88 

 

* Velocity and Manning’s n calculations may not apply for Simons/OSM Method – Steep Slope 
Design.  (See attached SEDCAD4 run.) 
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INDEX OF DRAWINGS 

 

Diversion  2-2 Watershed Map 

Diversion  2-2 Profile 

Diversion 2-2A Typical Cross-Section 

Diversion 2-2B Typical Cross-Section 

 

See attached SedCad4 runs for the peak flow from the 10 year 6 hour design event and 
corresponding SedCad4 Utility Runs for each segment. 
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General Information

Storm Information:
Storm Type: SCS 6 HOUR

Design Storm:  10 yr - 6 hr

Rainfall Depth: 4.110 inches
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Structure Networking:
Type Stru

#
(flows
into)

Stru
#

Musk. K
(hrs)  Musk. X Description

Channel #1 ==> #2 0.000 0.000 DIVERSION 2-2 SEGMENT #1

Channel #2 ==> End 0.000 0.000 DIVERSION 2-2 SEGMENT #2


#1

Chan'l

#2

Chan'l
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 26.800 26.800 50.47 4.76

#2 24.400 51.200 97.67 9.27
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Structure Detail:
Structure #1 (Vegetated Channel)

     DIVERSION 2-2 SEGMENT #1

   Trapezoidal  Vegetated Channel Inputs:

Material: Grass mixture

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%) Retardance

Classes
Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

Limiting
Velocity

(fps)

10.00 2.0:1 2.0:1 2.2 D, B 0.50 5.0

   Vegetated Channel Results:

Stability

Class D w/o
Freeboard

Stability

Class D w/
Freeboard

Capacity

Class B w/o
Freeboard

Capacity

Class B w/
Freeboard

Design Discharge: 50.47 cfs 50.47 cfs

Depth: 0.91 ft 1.41 ft 1.39 ft 1.89 ft

Top Width: 13.64 ft 15.64 ft 15.57 ft 17.57 ft

Velocity: 4.70 fps 2.84 fps

X-Section Area: 10.74 sq ft 17.80 sq ft

Hydraulic Radius: 0.764 ft 1.097 ft

Froude Number: 0.93 0.47

Roughness
Coefficient: 0.0395 0.0832

Structure #2 (Riprap Channel)

     DIVERSION 2-2 SEGMENT #2

   Trapezoidal  Riprap Channel Inputs:

Material: Riprap

Bottom
Width (ft)

Left
Sideslope

Ratio

Right
Sideslope

Ratio
Slope (%)

Freeboard

Depth (ft)

Freeboard

% of Depth

Freeboard

Mult. x
(VxD)

10.00 2.0:1 2.0:1 27.7 0.50

   Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 97.67 cfs
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w/o Freeboard w/ Freeboard

Depth: 0.38 ft 0.88 ft

Top Width: 11.53 ft 13.53 ft

Velocity*:

X-Section Area: 4.12 sq ft

Hydraulic Radius: 0.352 ft

Froude Number*:

Manning's n*:

Dmin: 7.00 in

D50: 21.00 in

Dmax: 26.25 in

Velocity and Manning's n calculations may not apply for this method.
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 26.800 0.127 0.006 0.443 81.000 F 50.47 4.765

Σ 26.800 50.47 4.765

#2 1 24.400 0.068 0.000 0.000 81.000 F 58.49 4.502

Σ 51.200 97.67 9.266

Subwatershed Time of Concentration Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 5. Nearly bare and untilled, and
alluvial valley fans 14.20 52.92 372.68 3.760 0.027

8. Large gullies, diversions, and low
flowing streams 3.53 71.69 2,032.39 5.630 0.100

#1 1 Time of Concentration: 0.127

#2 1 5. Nearly bare and untilled, and
alluvial valley fans 15.47 64.83 418.95 3.930 0.029

8. Large gullies, diversions, and low
flowing streams 8.21 101.29 1,233.16 8.590 0.039

#2 1 Time of Concentration: 0.068

Subwatershed Muskingum Routing Details:
Stru
#

SWS
# Land Flow Condition Slope (%) Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity

(fps) Time (hrs)

#1 1 8. Large gullies, diversions, and low
flowing streams 19.67 62.60 318.25 13.300 0.006

#1 1 Muskingum K: 0.006
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