, ‘ 3 7 “ Telephone: (205) 384-5553
{ Facsimie:  (205) 2953114 - Main Building
‘ ‘ 1 ‘ {205) 295-3115 - Water Lab
‘Web Address:

ENGINEERING CO., INC. WwWW percengineering.com

November 6, 2004

Mr. Michael Harrison, P.E.

Alabama Surface Mining Commission
Post Office Box 2390

Jasper, Alabama 35502-2390

RE: Birmingham Coal & Coke Company, Inc.

Shannon Mine

P-3859

Dear Michael:

| hereby certify that Basin 001 located in the NW 1/4 of the NE 1/4 of Section
11, Township 20 South, Range 6 West, Jefferson County, Alabama for the above
referenced mine was constructed in accordance with the approved ASMC design
plans, as per field inspection.

If you have any questions or require additional information please feel free to

call.

Sincerely,

PERC Engineerin

Steven R. Ingle, P.E.
AL Reg. No. 18213

P.O. Box 1712 » jasper. Alabama 35502 « 1606 Highway 78 West » Jasper. Alabama 35501




STATE OF ALABAMA
SURFACE MINING COMMISSION

P. 0. BOX 2390 — JASPER. ALABAMA 35502-2390
(203)221-4130

November 1, 2004

ATTN: MR ROBERT LEWIS
BIRMINGHAM COAL & COKE CO INC
2477 VALLEYDALE ROAD B3
BIRMINGHAM AL 35244

Dear Mr. Lewis:

RE: P-3859
SHANNON MINE

Please accept this letter as notification that the detailed design plans as submitted
for sedimentation pond 001 are hereby approved.

If you have any questions please feel free to call.

Sincerely,

J. Michael Harrison
P.E.

/ns

cc: I1&E
PERC Engineering
File




HYDROLOGY STUDY FOR
BIRMINGHAM COAL & COKE COMPANY, INC.

SHANNON MINE
P-3859
JEFFERSON AND TUSCALOOSA COUNTIES, ALABAMA

BY
PERC ENGINEERING CO., INC.
P.O0.BOX 1712
JASPER, ALABAMA 35502

(
OCTOBER 14, 2004 {

-,
(%
T



] ' ‘ ‘ Telephone: (205) 384-5553
‘ Facsimile: (205) 295-3114 - Main Building
‘ ‘ (205) 295-3115 - Water Lab

ENGINEERING CO., INC. Web Address:  www.percengineering.com

October 14,2004

Mr. Michael Harrison, P.E.

Alabama Surface Mining Commission
Post Office Box 2390

Jasper, Alabama 35502-2390

RE: Birmingham Coal & Coke Company, Inc.
Shannon Mine

P- 3859

Dear Michael:

I hereby certify the attached detailed design plans for Basin 001 for the above
referenced mine are in accordance with the Regulations of the Alabama Surface Mining
Commission as adopted by Act 81-435 of December 18, 1981 and amended to da{e,

and are true and correct to the best of my knowledge and belief.
If you have any questions or required additional information, please feel free to call.

Sincerely,

PERC Engineering Co., Inc.

10
> / )
- (3
teven R. Ingle, P.E. {R
9
- Alabama Registration No. 18213 \‘“31\
\¥

P.O. Box 1712 » Jasper, Alabama 35502 s 1606 Highway 78 West » Jasper, Alabama 35501



Pond Construction Criteria

The embankment for sediment basins (temporary and permanent) shal]

be designed and built using the following as minimum criteria:

1.

2.

10.

11,

The top of the dam shall be no less than 12 feet wide.
See design sheet for maximum and minimum embankment slopes.

The foundation and abutments for the impounding structure shall be
designed to be stable under all conditions of construction and
operation of the impoundments, with a minimum static safety factor
of 1.5 for the normal pool with steady seepage saturation
conditions, and a seismic safety factor of at least 1.20.

The dam shall be constructed with a cutoff trench based upon
prudent engineering practices for the site. The cutoff shall be
located on the dam centerline and be of sufficient depth to
extend into a relatively impervious material from which the core
of the dam shall also be constructed.

The embankment foundation area shall be cleared of all organic
matter, all surfaces sloped to no steeper than lv:1h, and the
entire foundation surface scarified.

The entire embankment and cutoff trench shall be compacted to 95
percent density, based on standard proctor as outlined in ASTM.

The material placed in the embankment shall be free of sod, roots,
stones over 6 inches in diameter, and other objectionable
materials. The fill material shall be placed and spread over the
entire fill area, starting at the lowest point of the foundation,
in layers not to exceed 12 inches in thickness. Construction of
the fill shall be undertaken only at such times that the moisture
content of the fill material will permit satisfactory compaction
in accordance with paragraph 5.

The pool area of the basin will be cleared of timber and large
undergrowth.

The primary decant system when . consisting of a pipe shall be
installed according to Class C pipe installation for embankment

bedding.

The primary decant system shall be equipped with a device, or
constructed, such as to insure that subsurface withdrawal is
accomplished to prevent discharge of floating solids. If a
channel is used as the primary decant a skimmer shall be installed
to prevent floating solids from discharging.

A splash pad or riprap may be required under the discharge of the
primary decant system where necessary to insure that the discharge
does not erode the embankment.



12.

13.

14.

15.

16.

17.

18.

19.

20.

The. combination primary and secondary decant system shall pe
designed to safely carry the expected peak flow from a 25 year -~ g
hour storm. The entire emergency overflow spillway channel will pe
a stabilized channel and will be stabilized upon completion of
construction as specified within the detailed design plans using
prudent engineering measures. These measures may consist of
lining the spillway with concrete or a durable rock riprap, or the
spillway being constructed in consolidated non-erodible material
and planted with a mixture or both annual and perennial grasses,
or a combination of any or all of the above.

Sediment basins using a single spillway system shall be an open
channel of non-erodible construction consisting of concrete,
durable rock riprap or its being constructed in consolidated
non-erodible material as specified in the detailed design plans.

The settled embankment for temporary impoundments shall be a
minimum of 1.0 foot above the maximum water elevation for the
runoff from a 25 year - 6 hour, or a 10 yYyear - 24 hour
precipitation event (whichever has the greatest runoff). The
settled embankment for permanent impoundments shall be a minimum
of 1.0 foot above the maximum water elevation for the runoff from
a 50 year - 6 hour, or a 10 year - 24 hour precipitation event
(whichever has the greatest runoff).

If basins are built in series, then the combined decant system for
each shall be designed to accommodate the entire contributing
drainage area.

The dam and all disturbed areas shall be seeded with both
perennial and annual grasses, fertilized and mulched in order to
insure erosion is minimized. Hay bales or riprap may be placed at
the toe of the dam immediately upon completion of construction.

The constructed height of the dam shall be increased a minimum of
5 percent over the design height to allow for settlement over the
life of the embankment.

Final graded slopes of the entire permanent water impoundment area
shall not exceed 2.5H-1.0V to provide for adequate safety and
access for proposed water users. .

Prior to Phase II bond release, additional data concerning water
quality, water quantity, depth, size, configuration, postmining
land use, etc., for each proposed permanent water impoundment,
shall be submitted to the Regulatory Authority for permanent
water impoundment approval.

All sediment basins will be inspected for stabiL;tX£§§§g§ion,
etc. two (2) times a month wuntil removal of the%gé ru 3
release of the reclamation bond. St




21.

22,

23.

24.

25.

26.

The embankment and spillway will be maintained by repairing any
damage such as erosion, slope failure or spillway damage until
removal of the structure or release of the performance bond.

All ponds shall be examined quarterly for structural weakness,

in§tability, erosion, or other hazardous conditions and
maintenance performed as necessary. Formal inspections shall be
made on an annual basis, including any reports or modifications,
in accordance with 880-X-10C-.20([(1(j)] of the Alabama Surface

Mining Commission Regulations.

Sediment will be removed from each pond when the accumulated
sediment reaches the sediment storage volume as shown on the
detailed design sheet.

Upon completion of mining, successful reclamation and effluent
standards being met, each sediment basin not remaining as a
permanent water impoundnent will be dewatered in an
environmentally safe manner (such as siphoning, pumping, etc.) and
reclaimed to approximate original contours by the following
procedure:

A permanent diversion channel (designed for a 10 year - 24 hour
precipitation event) shall be cut along the outer edge of the
basin to re-route drainage around the basin and back through the
stabilized spillway to allow reclamation of the sediment basin.
The diversion channel shall be designed and grassed as per
enclosed information. (See permanent diversion for basin
disposal) .Upon completion of the diversion channel the back slope
of the dam shall be dgraded to a minimum 3H to 1V slope. The
dewatered sediment basin area shall be seeded with some
combination of the following: Fescue, bermuda, rye grass, canary
grass and willows. After seeding the area shall be mulched. Any
additional sediment or embankment material not used to meet
original contour, if non-toxic, shall be spread in thin layers
within the permit area and vegetated as stated in the approved
reclamation plan. All toxic material encountered in the basin
disposal shall be buried and covered with 4 feet of non-toxic
material and vegetated as stated in the approved reclamation

plan.

A qualified registered professional engineer or other qualified
professional specialist, under the direction of the professional
engineer shall conduct regular inspections during construction and
upon completion shall inspect each basin for certification

purposes.

Point source discharge embankments shall be constructed and
abutments keyed into desirable material if at all possible. In the
event that undesirable material is encountered, addition design
and construction criteria shall be submitted prior to

certification.



GRASS LINED

J—,— ————————————————— IRRNVAVA VAVATIRTTITR,
T MINIMUM FREEBOARD 3 "
T‘ g,xl/‘
L ik
2 D| o

w
MAXIMUM SLOPE 3%

MINIMUM SLOPE 1%

1.49

Q= "N A R
N(loose stone or grass lined)
A = area

-R = area/wetted perimeter
S = slope

]

CUT TO DESIRABLE MATERIAL

= 0.035

* Grass lining: fescue, bermuda, rye grass

DIVERSION CHANNEL DEPTH (D)
FOR WIDTH (W) 8.0 Ft.
PEAK FLOW DEPTH
Q (CFS) D (Ft.)
0-15 0.5
15—50 1.0
50—100 1.5
100—-180 2.0
180—270 2.5

DIVERSION CHANNEL DEPTH (D)
FOR WIDTH (W) 12.0 Ft.

PEAK FLOW DEPTH
Q (CFS) D (Ft.)
0—20 0.5
20-70 1.0
70—150 1.5
150-250 2.0
250-383 2.5

ATTACHMENT IlI-B-2-A

DIVERSION CHANNEL DEPTH (D
FOR WIDTH (W) 10.0 Ft.

PEAK FLOW DEPTH
Q (CFS) D (Ft.)
0-15 0.5
15-60 1.0
60~120 1.5
120-210 2.0
210~ 320 2.5

DIVERSION CHANNEL OEPTH (D
FOR WIDTH (W) 15.0 Ft.

PEAK FLOW DEPTH
Q (CFS) D (Ft.)
0-25 0.5
25-90 1.0
90-180 1.5
180-300 2.0
"300-450 2.5

PERC

ENGINEERING CO., INC.

PERMANENT DIVERSION CHANNEL
FOR BASIN DISPOSAL

ORAWN BY: DATE:

APPRQOVED BY: SCALE: NONE




1)

2)

3)

4)

NOTES

The primary spillway of Basin 001, consisting of a 30" diameter corrugated metal
pipe, will extend through the embankment back to the original drainage course.

A splash pad consisting of durable, non-erodible sandstone or limestone riprap,
concrete pad, or consolidated non-erodible bedrock will be located at the discharge
point of the primary spillway of the Basin 001 to prevent erosion.

The emergency spillway channel of Basin 001 will be cut into consolidated material
along the side of the embankment and carried out past the downstream slope of the
embankment. The channel lining will consist of a grass mixture of but not limited to
Fescue, Bermuda, and Sericea. The channel will be seeded with the mixture,
fertilized, and mulched.

All soils information used in the stability analysis of Basin 001 was taken from its
original design plans. Due to Basin 001 being inplace (18) eighteen years and
having no structural problems, no additional analysis of the embankment or
foundation material are necessary.




RE R VTN

Drainage Divide
Birmingham Coal & Coke Company, Inc.

Diversion Ditch/Berm
Unmanaged Timberiand, Shannon Mine/P-3859

Curve Number 70

Graded & Bare, Curve Number 81 Basin 001

Sediment Basin, Curve Number 100 Watershed Map
Previously Disturbed, Curve Number 68 | Jev™ % P00 = | oare:  10-14-04

APPROVED BY: SRU. SCALE:  1”=500
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P

PRIMARY SPILLWAY /-

Scale 1”7 - 100"

SPLASH PAl 100' - 30" C.M.P. v
ELEV. 99.5 - %
2N
. A
; ~ v,
.;‘,%/ EMERGENCY SPILLWAY
& ELEV. 102.3
N
QF

NORMAL POOL LEVEL ELEV. 99.5

&

BIRMINGHAM COAL & COKE COMPANY, INC.
SHANNON MINE

P-3859
BASIN 001 PLANVIEW
ORAWN BY:  P.T.0. OATE:  10—14—04

DWG. NAME: BCCSMO1P

APPROVED BY: S.R.l SCALE: 1"=100’
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SEDCAD 4 for Windows

Copyright 1998 Pamela J Schwab
Civil Software Design 1

Birmingham Coal & Coke Company,
Inc.

Shannon Mine
P-3859
Basin 001

6.0 Inches, 10 Year-24 Hour,
DRN 58

SRI
PERC ENGINEERING CO., INC.

P.O0. BOX 1712
JASPER, ALABAMA 35502

Filename: bcesm1.scd Printed 10-14-2004
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General Information

Storm Information:

7 Storm Type: DRN 58
Pgsign Storm: 10yr- 24 hr
Rainfall Depth: 6.000 inches

Particle Size Distribution:

Size (mm) Topsoil Spoil
3.0000 100.000% 100.000%
| 20000  96.000%  94.000%

10000  89.500%  74.500%

05000  82500%  49.000%

| 03000  77.500%  39.000%

| 02000  71.500%  32.000%

[ 01000  63.000%  24.500%

00500  41.000%  16.000%]
| 00300  37.000%  13.000% ]

00200  11.000%  8.000%

| 00100  2500%  3.000%

| oo00s0  2500%  3.000%]

00030 2500%  3.000%

00010  2.500%  3.000%

| 00001  0000%  0.000%

Filename: bccsmt.sc4 Printed 10-14-2004
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Structure Networking:

Filename: bccsm1 sc4

Stru  {flows  Stru Musk. K -
Type # into) # (hrs) Musk. X  Description
Pond #1 ==> End 0.000 0.000 Basin 001
#1
Pond

Printed 10-14-2004
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Structure Summary:
Immediate Total Peak Total Peak Peak
Contributing Contributing Discharge Runoff Sediment  Sediment  Settleabie 24VW
Area Area 9 Volume Conc. Conc.
(fs) (tons) (mi/t)
(ac) (ac) (ac-ft) (mg/1) {mifl)
In 72,000 72,000 75.05 20.07 2,601.4 203,603 154.93 ~73.14
#1 . .
Out 23.90 19.99 54.2 5,210 0.00 ~ 0.00

Filename: bocsm1.sc4

Printed 10-14-2004
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In Out
3.0000 100.000% 100.000%
20000  98993%  100.000%
1.0000 92270%  100.000% |
05000  84.985%  100.000%
03000  79.810%  100.000%

02000  73617%  100.000%
01000 64.853% 100.000%
00500 42206%  100.000%]
00300  38083%  100.000%
00200  11.336%  100.000%

000 2seI%  100.000%)
0.0050 2.581% 100.000%
~ 0.0030 2581%  100.000%

00010 2581%  100.000%]

00001  0.000%  0.000% -

Filename: bccsm1.sc4 Printed 10-14-2004
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Structure Detail:
Structure #1 (Pond)
Basin 001
Pond Inputs:
Irnﬂitial Ppol Elev: 99.50
7  Initial Pool: 8.62 ac-ft
{Sedirpent Stoqage: 3.59 ac-ft
Dead Space: 20.00 %
*Sediment capacity was entered by user
Straight Pipe
Barrel Barrel ‘ . Entrance Tailwater
. Barrel | Manning's Spillway |
Diameter Length | ; Loss Depth
) Slope (%) | n Elev !
(in) (ft) | | Coefficient ()
30.00 100.00 200 0.0240 99.50 | 0.90 0.00
Pond Results:
- 7 Peak Elevation: ) 7”102.34”
~ Hgraph Detention Time: - “07.72_8_@:5'4
o B ) Pond Model: , - ”CSESJ
Dewater Time: 1.00 days
it it =2 B
Trap Efficiency: 97.92 % o

Dewatering time Is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

. Dewater

Elevation Area Capadity Discharge Time

(ac) (ac-ft) (cfs) (hrs)

94.50 1.243 0.000 0.000 Top of Sed. Storage

94.50 1.243 0.000  0.000
© 95.00 1377 0655  0.000
95.50 1.458 1364 0.000
96.00 1542 2114 0.000
96.50  1.628 2906  0.000
97.00 1.717 3.742 ' 0.000
9750  1.807 4623 0000
98.00 1.900 5.550 0.000
98.50 1.996 6.524 0.000

Filename. bcesm1.sc4 Printed 10-14-2004
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Elevation Area Capacity Discharge D;:_\:vne‘l(taer ]
(ac) (ac-ft) (cfs) (hrs)
99.00 2.094 7.546 0.000
99.50 2.194 8.618 0.000 Spillway #1
100.00 2.296 9.740 1.856 7.32%
100.50 2.427 10.921 5.242 435
101.00 2.561 12.168 9.617 4.35
101.50 2.699 13.483 14.810 3.75
102.00 2840  14.867 20.693 2.45
102.34 2.940 15.860 23.904 1.85 Peak Stage
10250 2985  16.323 25403 R
103.00 3434 17.853  31.829 )
10350 3286 19458 34517 -
© 104.00 3442 21.140 36.677
104.50 3602 22901 38.716 7
10500 3765 24743 40654

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

Detailed Discharge Table

Combined
Elevation  Straight Pipe Total
(cfs) Discharge
(cfs)

94.50 0.000 0.000 - -
9450 0000  0.000]
9500 0000  0.000
| 9550 0000 0.000
9600 0000  0.000
1 96.50 0000 0,000
97.00 0.000 0.000
97.50 0.000 10.000
98.00 0.000 0.000
98.50 0.000 0.000
99.00 0.000 0.000
99.50 0.000 0.000
10000 (3)>1.8%6 1.856
100.50 (3)>5.242 5.242
101.00 (3)>9617 9.617
101,50  (3)>14.810 14.810
10200  (3)>20.693 20.693
10250  (2)>25.403 25.403
103.00  (5)>31.829 31.829

Filename: bcesrnt.sc4 Printed 10-14-2004
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Filename . bccsm1.sc4

Combined
Elevation  Straight Pipe Total
(cfs) Discharge
(cfs)
103.50 (6)>34.517 34.517
104.00  (6)>36.677 36.677
104.50 (6)>38.716 38.716
105.00 (6)>40.654 40.654

Printed 10-14-2004
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Subwatershed Hydrology Detail:

Time of Peak Runoff
SWS Area M
St;'u SV;IS Conc usk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 33.000 0.130 0.145 0.290 81.000 F 40.58 10.680
2 17.000 0.145 ) 0.000 0.000 68.000 M 12.49 3.713
3 20.000 ) 0 115 0.000 0.000 70.000 S 20.21 4.675
o 4 o 2.00Q 0.000 i 0.000 0.000 100.000 F 3.15 1.000
p 72.000 75.05 20.068

Subwatershed Sedimentology Detail:

{ Peak Peak
Stru  SWS Soil K L(R) S (%) c p ps# | Sediment Seéi;r:ent Set(::tleable 24VW
# # ' (tons) c onc (mi/1)
(mg/1) (mi/1)
#1 1 0.300 200.00 14.00 0.5000 1.0000 1 P 2,590.6 289,093 219.98 129.19
2 0240 20000 1600 00100 1.0000 2 78  33% 255 144
3 0300 20000 1500 0.0030 1.0000 1 40 1,126 08 048
**** T4 oo w0 oo1 oo towo 2 | oo o oo ow
p f 2,601.4 203,603 154.93 73.14

Filename: bcecsm1.sc4 Printed 10-14-2004
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Birmingham Coal & Coke Company,
Inc.

Shannon Mine
P-3859
Basin 001

4.8 Inches, 25 Year-6 Hour,
SCS 6 Hour

SRI

PERC ENGINEERING CO., INC.
P.O. BOX 1712
JASPER, ALABAMA 35502

i"?&'{i‘ffr":‘zg\ﬁ
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General Information

Storm Information:

Rainfall Event |

[ Storm Type:

Filename: bccsm1.sc4

Accumulated Accumulated
Time (hrs) Depth (in)
0.00 0.0000
7 050 10.1680
i 100 0.3840
150 06480
| 200 11040
250 2.8800
| 300 3.3600]
350 37440]
400 40080
450 4.2480
T s ]
550 4632
600 48000 )

Pesak 30-minute Intensity: 3.552 in/hr

Particle Size Distribution:

Size (mm) Topsoil Spoil
3.0000 100.000% 100.000%
2.0000 96.000% 94.000%
1.0000 89.500% 74.500%
0.5000 82.500% 49.000%
0.3000 77.500% 39.000%
0.2000 71.500% 32.000%
0.1000 63.000% 24.500%
0.0500 41.000% 16.000%
0.0300 37.000% 13.000%
0.0200 11.000% 8.000%
0.0100 2.500% 3.000%
0.0050 2.500% 3.000%
0.0030 2.500% 3.000%
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Size (mm) Topsoil Spoil
0.0010 2.500% 3.000%
0.0001 0.000% 0.000%

Filename: bcesm1.sc4
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Structure Networking:

Stru  (flows  Stru  Musk. K -
Type e into) # (hrs) Musk. X Description
Pond #1 ==> FEnd 0.000 0.000 Basin 001
#1
Pond

Filename: bcesmi.sc4 Printed 10-14-2004
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Structure Summary:
Immediate Total Peak Total Peak Peak
Contributing Contributing . Runoff Sediment  Sediment  Settleabie 24VW
Discharge
Area Area Volume Conc. Conc.
(cfs) (tons) (mi/1)
(ac) (ac) (ac-ft) (mg/h (mif)
In 119.25 14.14 3,113.5 316,228 240.08 124.54
#1 72.000 72.000
Out 24.09 14.13 74.1 10,215 0.00 0.00

Filename: bccsm1.sc4 Printed 10-14-2004
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In Out
3.0000 100.000% 100.000%
20000  100000%  100.000%
10000 96.391%  100.000%
05000  88.789%  100.000%
03000 83.385%  100.000%
0.2000  76917%  100.000%

01000  67.761%  100.000%

| 00500  44099%  100.000%

00300  39.792%  100.000%
00200  11.843%  100.000%

00100  2695%  100.000%
00050  2.695%  100.000%

00030  2.695%  100.000%

| 00010  2695%  100.000%
00001  0000%  0.000% -

Filename: bcesm1.sc4 Printed 10-14-2004
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Structure Detail:
Structure #1 (Pond)

Basin 001
Pond Inputs:

Initial Pool Elev: 99.50
Initial Pool: 8.62 ac-ft
*Sedinﬁeﬁt étéragé: ' 3.59 ac-ft
" Dead Space: 20.00 %

*Sediment capacity was entered by user

Straight Pipe
Barrel Barrel f Entrance Tailwater
. Barrel | Manning's Spillway
Diameter Length I ) Loss Depth
) Slope (%) n Elev !
(in) (! | ; Coefficient (ft)
30.00 100.00 2.00 ; 0.0240 99.50 ! 0.90 0.00
Emergency Spillway
. Crest Length Left Right Bottom
Spillway Elev gy Sideslope  Sideslope  Width (ft)
102.30 10.00 2.00:1 2.00:1 15.00
Pond Results:
- Peak Elevation: N 1025
H'graph Detention Time: 4.3q VhrsW
Pond Model: ’ QS:TRS
Dewater Time: , 0.759313
Trap Efficiency: 97.62 %

Dewatering time fs calculated from peak stage to lowest spiflway

Elevation-Capacity-Discharge Table

. . ter
Eievation Area Capacity Discharge De_ar\'/vna‘ee
(ac) (ac-ft) (cfs) (hrs)
94.50 1.243 0.000 0.000 Toprof Sed. Storage
94.50 1.243 0.000 0.000
95.00 1377 0.655 0.000
95.50 1.458 1.364 0.000

Filename: bcecsmi.scd Printed 10-14-2004
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Elevation Area Capacity Discharge D(%?n?;er —‘
(ac) (ac-ft) (cfs) (hrs)
96.00 1.542 2.114 0.000
96.50 1.628 2.906 0.000
97.00 1.717 3.742 0.000
97.50 1.807 4.623 0.000
98.00 1.900 5.550 0.000
98.50 1.996 6.524 0.000
99.00 2.094 7.546 0.000
9.50  2.194 8.618 0.000 Spillway #1
100.00 2.296 9.740 1.856 730¢
1100.50 2427 10921 5.242 4.40
| 101.00 2561  12.168  9.617 205 )
10150  2.699 13483 14810 135
10200 2841 14.867 20.693 0.95
10227 2918 15633 24087  1.85 PeakStage
102.30 2.927 15733 24526  spillway #2
10250 2986 16324 31720 S
©103.00 3134  17.854 53936 -
103.50 3287 19459 92256 o
©104.00 3443 20141 144.049 -
' 104.50 3.602 22902 206687 -
© 105.00 3765 24744 281104 R

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

Detailed Discharge Table

Combined
Elevation St'a‘(%;‘;)l’ipe ngragye?% ) DisT;t:r'ge
(cfs)

94.50 0.000 0.000 0.000
94.50 0.000  0.000 0.000
95.00 0.000 0.000 0.000
95.50 0.000 0.000 0.000
96.00 0.000 0.000 0.000
96.50 0.000 0.000 0.000
97.00 0.000 0.000 0.000
97.50 0.000 0.000 0.000
98.00 0.000 0.000 0.000
98.50 0.000 0.000 0.000
99.00 0.000 0.000 0.000
99.50 0.000 0.000 0.000

Filename: bcesm1.sc4
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Filename: bcesmt.scd

Combined
Elevation  Straight Pipe Emergency Total
(cfs) Spiliway (cfs) Discharge
(cfs)
100.00 (3)>1.856 0.000 1.856
100.50 (3)>5.242 0.000 5.242
101.00 (3)>9.617 0.000 9.617
10150  (3)>14.810 0.000 14.810
10200  (3)>20.693 0.000 20.693
10230 (3)>24526 0.000 24.526
10250 (2)>25.403 6.316 31.720
103.00  (5)>31.829 2107 153.936
10350  (6)>34.517 57738 92.256
10400 (6)>36.677  107.371  144.049
10450  (6)>38716  167.971 206.687
10500  (6)>40.654 240,449 281.104
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Subwatershed Hydrology Detail:
Time of Peak Runoff
SWS A
Sgu 5\:;/5 rea Conc Musk K Musk X Curve UHS Discharge Volume
ac
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 33.000 0.130 0.145 0.290 81.000 F 77.41 7.726
2 17.000 0.145 0.000 0.000 68.000 M 18.48 2.463
3 20.000 0.115 0.000 0.000 70.000 S 37.62 3.149
4 7 2.000 7 0.000 7 0.000 0.000 100.000 F 7.16 0.800
Z 72.000 119.25 14.137
Subwatershed Sedimentology Detail:
Peak Peak
Stru  SWS . Sediment  Sediment  Settleable 24VW
Sail K L (ft S (% C p PS #
# # ( ) ( 0) (torls) conc. Conc (m'/l)
(mg/t) (mi/l)
#1 1 0302 B 200.00 14.00 0.9000 1.0000 1 3,1072.37 7"7499,87670 7 311}7 - 29441
2 0.240 200.00 16.00 0.0100 1.0000 2 'l 7.7 4,500 3.40 2.13
- I il vt o R AR S A i et
3 0.300 200.00 15.00 0.0030 1.0000 1 ‘ 4.6 1,817 7 1j3§ o 0 827
I 4 000} 20900 0.01 0.0010 1.0000 2 1 0.0 0 0.00 ) ) 0.0Q
> 3,1135 316,228 240.08 124.54

Filename: bcesm1.sc4
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Birmingham Coal & Coke Company, Inc.
Shannon Mine
P-3859

STABILITY ANALYSIS DATA

METHODOLOGY

The static and dynamic loading stability analyses were performed using the Simplified
Bishop Method. The computer program used was the REAME Slope Stability Program
as developed by Dr. Yang H. Huang, P.E. of the University of Kentucky.

SOIL CLASSIFICATION UNITS

The soil types (soil classifications) to be used in the construction of the embankment
structures of Basin 001 (SM) and the soil types (soil classifications) of the material
between the proposed embankments and stiff base of Basin 001 (SM) were sampled
and analyzed by PERC Engineering Co., Inc. The soil properties used in the stability
analysis (SM) type soils, were taken from the U.S. Department of the Interior Bureau
of Reclamation Design of Small Dams.*

SOIL PROPERTIES

UNIFIED COHESION ANGLE OF DESIGN

CLASS (PSF) INT. FRICTION DENSITY (PCF)
Dam Material SM 270.0 33.02 132.14
Foundation SM 270.0 33.02 132.14

*United States Department of Interior Bureau of Reclamation Design of Small Dams
page 137.



Birmingham Coal & Coke Company, Inc.
Shannon Mine
P-3859

STABILITY ANALYSIS DATA

(Continued)

DESIGN DATA

1)
2)
3)

4)
5)
6)
7)

Design Density = 95% of the standard proctor maximum density.
Embankment top width: 12.0'.

Freeboard minimum = 10% of structure (from top of embankment to normal
pool level).

Safety factors for embankments with 2.5H:1V slopes, front and back.
Basin 001 design height = 15.3 ft.
DMIN = 0.00

All design heights are measured from the top of the embankment to the toe of
the upstream slope.

SAFETY FACTORS

BASIN
NUMBER STATIC SAFETY FACTOR
001 2.6

FOUNDATIONS AND ABUTMENTS

The foundation and abutments area will be inspected for visible structural deficiencies

after ciearing and grubbing, and if found they will be treated using sound engineering

practices.



BLACHE DIAMOND COAL
OSWAYO #4 - DAM MATERIAL
5/28/85

UNIFIED SYSTEM (ASTM D-2437)

PASSING #2200 SIEVE: I7.71 Z RETAINED: 48.58
PASSING #40 SIEVE: 86. 29 % RETAINED: b.85
PASSING #10 SIEVE: 9Z.14 7. RETAINED: 4H.86
PASSING #4 SIEVE: 100 % RETAINED: Q
PASSING 1/2 IN. SIEVE: 100 % RETAINED: Q
PASSING Z/74 IN. SIEVE: 100 7% RETAINED: Q
PASSING 1.0 IN. SIEVE: 100 % RETAINED: Q
FASSING 2.0 IN. SIEVE: 100 7% RETAINED: 0
FASSING 3.0 IN. SIEVE: 100 7 RETAINED: Q
10z 999 DZC: 99
a0 999
I1QUID LIMIT: 19.46
LASTIC LIMIT: 15.98
LASTIC INDEX: Z.48
ULATED VALUES OF CU A&ND CZ ARE:
cu P99
CzZ = 999

-—-— COARSE-GRAINED ---
—-- SAND ---

-~~~ SILTY SAND (SM) -—---—
EFFECTIVE COHESION: 1.875 TOTAL COHESION: 4.528 psi
ANGLE OF INTERNAL FRICTION: 2X.Q02 degrees
PERMEABILITY: 12.3 ft/vear

MAXIMUM DRY DENSITY: 115.0 pcf OFTIMUM MOISTURE: 14.9 7%
MASS UNIT WT.: 132.14 pcf

TAKEN FROM

P-3699
ASMC PERMIT FILE




EBLACKE DIAMOND CDAL
OSWAYO #4 - FOUNDATION MATERIAL

5/28/85
¢ UNIFIED SYSTEM (ASTM D-2487)
. FASSING #IgH0 SIEVE: 28.86 7 RETAINED: 7.45
. PASSING #40 SIEVE: Z&6. 31 % RETAINED: 38.29
. PASSING #10 SIEVE:; 74.6 7 RETAINED: 25.4
. PASSING #4 SIEVE: 100 7 RETAINED: 0
. FASSING 1/2 IN. SIEVE: 100 7 RETAINED: O
. PASSING 3/4 IN. SIEVE: 1 OO0 % RETAINLED: (g]
. FPASSING 1.0 IN. SIFVE: 100 7 RETAINED: 0
. PASSING 2.0 IN. SIEVE: LOO % RETAINED: ]
FASSING 3.0 IN. SIEVE: 100 % RETAINED: Q
102 99 DZO; 999
&5O: 99
IQUID LIMIT: 20,42
LASTIC LIMIT: 146.98
LASTIC INDEX: .44
LCULATED VALUES OF €U AND CZ ARE:
cu = 999
(4 999

~—~ COARSE-GRAINED ——— S
——— SAND ——-

——=— SILTY SAND (SM) —--

EFFECTIVE COHESION: 1.875 TOTAL COHESION: 4.528 psi
ANGLE OF INTERNAL FRICTION: Z3.02 deqrees
PERMEABILITY: 12.3 ft/vear

MAXIMUM DRY DENSITY: 115.0 pcf OPTIMUM MOISTURE: 14.9 %
MASS UNIT WT.: 132.14 pcef

TAKEN FROM

P-3699
ASMC PERMIT FILE
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Birmingham Coal & Coke Company, Inc.
Shannon Mine
P-3859
Basin 001
Stability Analysis



REAME (Rotational Equilibrium Analysis of Multilayered Embankments)
Implemented on the 16-bit Microcomputers C. F. Hains, Jr. and D. M. Hains
2301 22nd Ave.

Northport, AL 35476
(205)-339-6530

Birmingham Coal & Coke Company, Inc. Shannon Mine Basin 001 Static

Number of cases to be analyzed 1|

Case Number 1

Number of boundary lines= 4
Number of points on boundary lines are: 2 2 3 7

On boundary line no. 1 Point no. and coordinates are:
1 .000 2000 2 500.000 .000

On boundary line no. 2 Point no. and coordinates are:
1 200.000 9.200 2 289.394 8.842

On boundary line no. 3 Point no. and coordinates are:
1 .000 10.000 2 200.000 9.200 3 228.750 20.700

On boundary line no. 4 Point no. and coordinates are:
1 .000 20700 2 228.750 20.700 3 238.250 24.500 4 250.250 24.500 5

283.169 11.333
6 289.394 8.842 7 500.000 8.000

Line no. and slope of each segment are:
1 -.004
2 -.004
3 -004 400
4 .000 .400 000 -400 -400 -.004

No. of radius control zones= |  Plotorno plot= 1  No. of seepage cases= 1

E} Total no. of lines at bottom of radius control zones is: 1
Forrad. cont. zone no. 1  Radius decrement=  .000 No. of Circles= § Id no. for first
circle=, 1

Lineno.= 1 Beginpt.no.= 1 End pt.no.= 2



Soil no. Cohesion F.angle  Unit wt.
1 270.000 33.020 132.140
2 270.000 33.020 132.140

3 000 .000 62.400

Seismic coefficient=" .000  Min. depth of tallest slice=  .000  Unit weight of water=
62.400

The factors of safety are determined by the SIMPLIFIED BISHOP method
NSPG=1 NSRCH=0 No. of slices= 10 No. of add. radii= 2
No. of points on water table for each case= 6

Under seepage condition Ipoint no. and coordinates of water table are:

1 .000 20.700 2 228.750 20.700 3 251.647 17.380 4 283.169 11.333 5
289.394 8.842

6 500.000 8.000

pointl=( 251.000, 46.000) point2=( 251.000, 26.000) point3=( 290.000, 26.000) NJ=
2NI= 2
Automatic search will follow after grid with XINC= 10.000 and YINC= 10.000

At point ( 251.000, 46.000) under seepage 1,the radius and the corresponding factor of
safety are:
45.004 8.572 40.306 8.813 35.607 9.070 30.909 9.493 26.211
11.253
Lowest factor of safety=  8.572 and occurs at radius = 45.004

At point ( 251.000, 36.000) under seepage 1,the radius and the corresponding factor of

safety are:
35.004 8.524 30.308 8.472 25.612  8.242 20916 8.449 16.220

10.417
28.743  8.465 27.177 8.332 24.047 8.243 22,481 8.321
Lowest factor of safety=  8.242 and occurs at radius = 25.612

Atpoint ( 251.000, 26.000) under seepage 1,the radius and the corresponding factor of

safety are:

25.004 9.275 20.337 8.619 15.671 8.576 11.004 9.654 6.338
11.704

18.782 8.554 17.226 8.538 14.115 8.908 12.560 9.077

Lowest factor of safety=  8.538 and occurs at radius = 17.226

At point ( 270.500, 46.000) under seepage 1,the radius and the corresponding factor of

safety are:
45082 2.848 41.562 2772 38.042 20916 34522 3.324 31.003

4.376
43908 2.804 42,735 2773 40.389  2.804 39.215 2.849

Lowest factor of safety= 2,772 and occurs at radius =  41.562




Atpoint ( 270.500, 36.000) under seepage  1.the radius and the corresponding factor of
safety are:
35.082 2757 31.705  2.751 28.328 2.885 24951 3.304 21.575
4.643
33.956 2.735 32.831  2.736 30.579  2.778 29.454 2824
Lowest factor of safety=  2.735 and occurs at radius = 33.956

Atpoint ( 270.500, 26.000) under seepage 1,the radius and the corresponding factor of

safety are:
25.082 2.946 21.848 3.057 18.614 3.263 15.381 3.799 12.147

5.252
Lowest factor of safety=  2.946 and occurs at radius = 25.082

At point (  290.000, 46.000) under seepage |,the radius and the corresponding factor of

safety are:
45.160 3.277 43.073 3.386 40.986 3.619 38.899 4.178 36.812

5.447
Lowest factor of safety= 3.277 and occurs at radius = 45.160

At point ( 290.000, 36.000) under seepage 1,the radius and the corresponding factor of

safety are:
35.160  3.666 33216 3.771 31272  4.030 29.328 4.635 27.384

6.444
Lowest factor of safety=  3.666 and occurs at radius = 35.160

At point ( 290.000, 26.000) under seepage 1,the radius and the corresponding factor of

safety are:
25.160 4.347 23.359 4.494 21.558 4.773 19.757 5.464 17.956

7.703
Lowest factor of safety=  4.347 and occurs at radius =  25.160

For piezometric line No. 1

At point ( 270.500, 36.000) RADIUS 33.956
the minimum factor of safetyis  2.735

At point (  270.500, 36.000) under seepage 1,the radius and the corresponding factor of

safety are:
35.082 2.757 31.705  2.751 28.328 2.885 24951 3.304 21.575

4.643
33956 2.735 32.831 2.736 30.579  2.778 29.454 2824

Lowest factor of safety=  2.735 and occurs at radius = 33.956



Atpoimnt ( 280.500, 36.000) under seepage 1 the radius and the corresponding factor of
safety are:
35122 2.718 32,480 2.085 29.838 2.774 27.196  3.245 24.554
5.020
34241 2.705 33.360 2.095 31.599  2.095 30.718  2.722
Lowest factor of safety=  2.685 and occurs at radius = 32.480

Atpoint ( 290.500, 36.000) under seepage 1,the radius and the corresponding factor of
safety are:
35.162  3.759 33.254 3.878 31.347 4.166 29.440 4.815 27.533
6.842
Lowest factor of safety=  3.759 and occurs at radius = 35.162

At point ( 280.500, 46.000) under seepage 1,the radius and the corresponding factor of

safety are:
45122 2.688 42337 2.616 39.552  2.668 36.767 3.120 33.982

4.844
44,193  2.657 43.265 2.633 41.408 2.608 40.480 2.626
Lowest factor of safety=  2.608 and occurs at radius = 41.408

At point ( 280.500, 56.000) under seepage 1,the radius and the corresponding factor of

safety are:
55122 2758 52.194 2.677 49265 2.696 46.337 3.068 43.409

4.687
54.146  2.728 53.170 2.696 51.217  2.669 50.241 2.671

Lowest factor of safety=  2.669 and occurs at radius = 51.217

At point ( 290.500, 46.000) under seepage 1,the radius and the corresponding factor of

safety are:
45.162 3.342 43.111 3.466 41.061 3.714 39.011 4.307 36.961

5.496
Lowest factor of safety=  3.342 and occurs at radius = 45.162

At point ( 270.500, 46.000) under seepage 1,the radius and the corresponding factor of

safety are:
45.082 2.848 41.562 2.772 38.042 2916 34522 3.324 31.003

4.376
43.908 2.804 42.735 2773 40.389 2.804 39.215  2.849

Lowest factor of safety=  2.772 and occurs at radius =  41.562

At point ( 283.000, 46.000) under seepage 1,the radius and the corresponding factor of

safety are:
45132 2.750 42.530 2.710 39.929 2.797 37.328 3.150 34.726

4.963
44265 2.724 43.397 2712 41.663 2.718 40.796  2.749

Lowest factor of safety=  2.710 and occurs at radius = 42.530



Atpoint ( 278.000, 46.000) under seepage | ,the radius and the corresponding factor of
safety are:
45112 2.666 42.143  2.580 39.174  2.611 36.205 3.090 33.237
4.725
44122  2.636 43.132  2.603 41.153 2.574 40.164 2.585
Lowest factor of safety=  2.574 and occurs at radius = 41.153

At point ( 275.500, 46.000) under seepage | the radius and the corresponding factor of

safety are:
45.102 2.674 41.949 2.592 38.797 2.672 35.644 3.110 32.492

4.594
44.051 2.639 43.000 2.606 40.898 2.585 39.848 2.602
Lowest factor of safety=  2.585 and occurs at radius =  40.898

At point ( 278.000, 48.500) under seepage 1,the radius and the corresponding factor of

safety are:
47612  2.683 44.607 2.595 41.603 2.622 38.598 3.076 35.594

4.678
46.610 2.652 45.609 2.618 43.606 2.589 42.604 2.600
Lowest factor of safety=  2.589 and occurs at radius = 43.606

At point ( 278.000, 43.500) under seepage 1,the radius and the corresponding factor of

safety are:
42.612  2.655 39.679 2.568 36.746 2613 33.813 3.119 30.880

4.773
41.634 2.623 40.656 2.591 38.701 2.563 37.723  2.573
Lowest factor of safety=  2.563 and occurs at radius = 38.701

Atpoint ( 278.000, 41.000) under seepage 1,the radius and the corresponding factor of

safety are:
40.112 2.648 37.214  2.560 34.317  2.629 31.420 3.151 28.523

4.820
39.146 2.614 38.180 2.582 36.249  2.560 35.283 2.584

Lowest factor of safety=  2.560 and occurs at radius = 37.214

At point ( 278.000, 38.500) under seepage 1,the radius and the corresponding factor of

safety are:
37.612  2.645 34.750 2.571 31.889 2.656 29.027 3.189 26.166

4.873
36.658 2.609 35.704 2.579 33.796 2.581 32.843  2.606

Lowest factor of safety=  2.571 and occurs at radius = 34.750

At point ( 280.500, 41.000) under seepage 1 the radius and the corresponding factor of

safety are:
40.122 2.673 37.408 2.634 34.695 2.707 31.981 3.172 29.268



4.928
39.217  2.647 38313  2.636 36.504  2.635 35.599  2.658
= 37408

Lowest factor of safety=  2.634 and occurs at radius

1,the radius and the corresponding factor of

Atpomt{ 275.500, 41.000) under secepage

safety are:
40.102  2.642 37.021  2.570 33.940 2.657 30.859 3.147 27.778
4,712
39.075  2.609 38.048 2.585 35994 2563 34967 2.587
= 35.994

Lowest factor of safety=  2.563 and occurs at radius




For piezometric line No. 1

At point ( 278.000, 41.000) RADIUS 37.214
the minimum factor of safety is  2.560

Cross section in distorted scale. Numerals indicate boundary line no.

[f there area more than 10 bound. lines, alphabets will then be used. P indicates
Piezometric line. If a portion of Piezometric line coincides with

the ground or another boundary line, only the ground or boundary

line will be shown. X indicates intersection of two boundary

lines. * indicates failure surface.

The minimum factor of safetyis ~ 2.560
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COSTAIN COAL INC.

P.0. BOX 68
ADGER, ALABAMA 35006
205} 477-5731

Mr. Mike Harrison, P.E. August 05, 1993
Alabama Surface Mining Commission

P.O. Box 2390

Jasper, Alabama 35502-2390

RE: Alabama Land and Mineral Corp.
Area 6 Mine
P-3699

Dear Mike:
I hereby certify that Basin 002, located in the SE1/4 of the NE1/4 of Section 10,
Township 20 South, Range 6 West, Jefferson County, Alabama, for the Alabama Land and

Mineral Corp. Area 6 Mine was constructed in accordance with approved ASMC design plans
and meets all applicable minimum design criteria as per field inspection.

Sincerely,

COSTAIN COAL INC.

Zep bl L JH A,

Leslie G. Stephens, PLS & P.E.




COSTAIN COAL INC.

P.0. BOX 68
ADGER, ALABAMA 35006
{205} 477-5731

Mr. Mike Harrison, P.E. ' August 05, 1993
Alabama Surface Mining Commission

P.O. Box 2390

Jasper, Alabama 35502-2390

RE: Alabama Land and Mineral Corp.
Area 6 Mine
P-3699

Dear Mike:

I hereby certify that Basin 002A, located in the NE1/4 of the NE1/4 of Section 10,
Township 20 South, Range 6 West, Jefferson County, Alabama, for the Alabama Land and
Mineral Corp. Area 6 Mine was modified in accordance with approved ASMC design plans and
meets all applicable minimum design criteria as per field inspection.

Sincerely,

COSTAIN COAL INC.

Zo b < S L

Leslie G. Stephens, PLS & P.E.

AL Reg. No. 14117




SEDCAD+ NONERODIBLE CHANNEL DESIGN

——— —— —— o ——————— — """ " WAD WU G A " T W - ——

A.L.M.C. AREA 6 MINE BASIN 002P EXIT

INPUT VALUES:

Shape TRAPEZOCIDAL
Discharge 306.69 cfs
Slope 4.50 %
Sideslopes 2.00:1 (L) = 2.00:1 (R)
Bottom Width 15.00 ft
Manning’s n 0.015
Material CONCRETE
Freeboard .5 ft
RESULTS:
Depth 0.96 ft
with Freeboard 1.46 ft
Top Width 18.85 ft
with Freeboard 20.85 ft
Velocity 18.82 fps
Cross Sectional Area 16.30 sgq ft
Hydraulic Radius D.84 ft

Froude Number 3.57




SEDCAD+ NONERCDIBLE CHANNEL DESIGN

T —— - - — T -~ ——— - — - ———— . - - - -~

A.L.M.C. AREA 6 MINE BASIN 002A EXIT

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge 158.82 cfs
Slope 8.90 %
Sideslopes 2.00:1 (L) 2.00:1 (R)
Bottom Width 10.00 ft
Manning’s n 0.015
Material CONCRETE
Freeboard .5 ft
RESULTS:
Depth 0.67 ft
with Freeboard 1.17 ft
Top Width 12.69 ft
with Freeboard 14.69 ft
Velocity 20.78 fps
Cross Sectional Area 7.64 sq ft
Hydraulic Radius 0.59 ft

Froude Number 4.72




SEDCA

e
+
2]

| A.L.M.C. AREA 6 26 EXXIT
]
T
D
‘\\\\H\\\\\k Z///ffx a4
b et | f
MATERIAL: CONCRETE
. w/ Freeboard!
stcham%e = 198.82 cfs Dept ) = B.67 (D = 1.172 £t
Bottom (b) = 18.88_ £t f t) = 12.69 (T = 14.69) £t
Side slopes (2) = 2.011<L) 2.08:1(R) oc;t = 28.78 Pgs
Bed Siope = 8.98 %« ydraullc Radius = A.59 ¢
Manning’s n = 8.815 Froude number = 4.72




COSTAIN COAL INC.

P.0. BOX 63
ADGER, ALABAMA 35006
(205) 477-5731

Mr. Mike Harrison, P.E. August 05, 1993
Alabama Surface Mining Commission

P.O. Box 2390

Jasper, Alabama 35502-2390

RE: Alabama Land and Mineral Corp.
Area 6 Mine
P-3699

Dear Mike:
I hereby certify that Basin 002B, located in the NE1/4 of the NE1/4 of Section 10,
Township 20 South, Range 6 West, Jefferson County, Alabama, for the Alabama Land and

Mineral Corp. Area 6 Mine was constructed in accordance with approved ASMC design plans
and meets all applicable minimum design criteria as per field inspection.

Sincerely,

COSTAIN COAL INC.

gl 229 JHote

Leslie G. Stephens, PLS & P.E.
AL ng 14117

&

S8 4




STATE OF ALABAMA
SURFACE MINING COMMISSION

PO . BOX 2390 — JASPER, ALABAMA 35502-2380
(2051 221-4130

PERMITTING February 24, 1993

Costain Coal, Inc.
P. O. Box 68
Adger, AL 35006

ATTENTION: Mr. Leslie G. Stephens
RE: Alabama Land & Mineral Corp.
Area 6 Mine
P-3699
Please accept this 1letter as notification that the detailed design plans
submitted for proposed series sedimentation ponds 002, 002A and 002B are hereby
approved,

If there are any questions, please do not hesitate to call.

Sincerely,

//%Z/%MAWK

J. Michael Harrison
P.E.




HYDROLOGICAL STUDY FOR

ALABAMA LAND AND MINERAL CORP.

AREA 6 MINE
PERMIT APPLICATION

JEFFERSON COUNTY, ALABAMA

AND

TUSCALOOSA COUNTY, ALABAMA

BY

COSTAIN COAL INC.

P.0. BOX 68

ADGER, ALABAMA 35006

August 10, 1992




COSTAIN COAL INC.

P.0. BOX 68
ADGER, ALABAMA 35006
(205) 477-5731

August 10, 1892

Mr. Michael Harrison, P.E.
Alabama Surface Mining Commission
P.0O. Box 2390

Jasper, Alabama 35502-2390

‘RE: Alabama Land and Mineral Corp.
Area 6 Mine
Permit Application

Dear Michael:

I, hereby certify the attached detailed design plans for
Basins 002P, 002A, and 002B Series for the above referenced mine
are in accordance with the regulations of the Alabama Surface
Mining Commission as adopted by Act 81-435 of December 18, 1981 and
amended by Rulemaking Number 83-3 effective January 1, 1984 and are
true and correct to the best of my knowledge and belief.

If you need any additional information, please do not hesitate
to contact me.

Sincerely,
Costain Coal Inc.

e, Ao <¢gt%¢/<Lyza
Leslie G. Stephens, P.E. & L.S.
AL Reg. No. 14117

enc.\




Alabama Land and Mineral Corp.
Area 6 Mine

Permit Application

Attachment III-B-2-A

POND CONSTRUCTION CRITERIA

The embankment for sediment basins (temporary and permanent)

shall be designed and built using the following as minimum
criteria:

1.

2'

3.

The top of the dam shall be no less than 12 feet wide.
See design sheet for maximum and minimum embankment slopes.

The foundation and abutments for the impounding structure
shall be designed to be stable under all conditions of
construction and operation of the impoundment, with a minimum
static safety factor of 1.5 for the normal pool with steady
seepage saturation conditions, and a seismic safety factor of
at least 1.2.

The dam shall be constructed with a cutoff trench based upon
prudent engineering practices for the site. The cutoff shall
be located on the dam centerline and be of sufficient depth to
extend into a relatively impervious material from which the
core of the dam shall also be constructed.

The embankment foundation area shall be cleared of all organic
matter, all surfaces sloped to no steeper than 1v:1lh, and the
entire foundation surface scarified.

The entire embankment and cutoff trench shall be compacted to
95 percent density, based on standard proctor as outlined in
ASTM. :

The material placed in the embankment shall be free of sod,
roots, stones over 6 inches in diameter, and other
objectionable materials. The fill material shall be placed
and spread over the entire fill area, starting at the lowest
point of the foundation, in layers not to exceed 12 inches in
thickness. Construction of the fill shall be undertaken only
at such times that the moisture content of the fill material
will permit satisfactory compaction in accordance with
paragraph 5.

The primary decant system when consisting of a pipe shall be
installed according to Class C pipe installation for
embankment bedding.



10.

11.

12.

13.

14.

Alabama Land and Mineral Corp.
Area 6 Mine

Permit Application

Attachment IIT-B-2-A

POND CONSTRUCTION CRITERIA
(Continued)

The primary decant system shall be equipped with a device, or
constructed, such as to ensure that subsurface withdrawal, is
accomplished to prevent discharge of floating solids. If a
channel is used as the primary decant a skimmer shall be
installed to prevent floating solids from discharging.

A splash pad or riprap may be required under the discharge of
the primary decant system where necessary to ensure that the
discharge does not erode the embankment.

The combination primary and secondary decant system shall be
designed to safely carry the expected peak flow from a 25 year
-6 hour stornm. When designing spillways that are in the
drainage course of a public water supply, then 50 year - 24
hour storm data will be used. The entire emergency overflow
spillway channel will be a stabilized channel and will be
stabilized upon completion of construction using prudent
engineering measures. These measures may consist of concrete,
durable rock riprap, or the spillway being constructed in
consolidated non—-erodible material or a combination of any or
all of the above as per the enclosed detailed design plans.

Sediment basins using a single spillway system shall be an
open channel of non-erodible construction consisting of
concrete, durable rock riprap or its being constructed in
consolidated non-erodible material.

The settled embankment for temporary impoundments shall be a
minimum of 1.0 feet above the maximum water elevation for the
runoff from a 25 year - 6 hour, or a 10 year - 24 hour
precipitation event (whichever has the greatest runoff). The
settled embankment for permanent impoundments shall be a
minimum of 1.0 foot above the maximum water elevation for the
runoff from a 50 year - 6 hour, or a 10 year - 24 hour
precipitation event (whichever has the greatest runoff.)

If basins are built in series, then the combined decant system
for each shall be designed to accommodate the entire
contributing drainage area.




15.

16.

17.

18.

19.

20.

21.

22.

Alabama Land and Mineral Corp.
Area 6 Mine

Permit Application

Attachment III-B-2-A

POND CONSTRUCTION CRITERIA
(Continued)

The dam and all disturbed areas shall be seeded with both
perennial and annual dgrasses in order to ensure erosion is
minimized. Hay bales or riprap may be placed at the toe of
the dam immediately upon completion of construction.

The constructed height of the dam shall be increased a minimum
of 5 percent over the design height to allow for settlement,
unless it has been demonstrated to the Regulatory Authority
that the material used and the design will ensure against all
settlement.

Final graded slopes of the entire perﬁanent water impoundment
area shall not exceed 2.5h:1.0v to provide for adequate safety
and access for proposed water users.

Prior to Phase II bond release, additional data concerning
water quality, water quantity, depth, size, configuration,
postmining land use, etc., for each proposed permanent water
impoundment, shall be submitted to the Regulatory Authority
for permanent water impoundment approval.

All sediment basins will be inspected for stability, erosion,
etc. two (2) times a month until removal of the structure or
release of the reclamation bond.

The embankment and spillway will be maintained by repairing
any damage such as erosion, slope failure or spillway damage
until removal -of the structure or release of the performance
bond.

All ponds shall be examined quarterly for structural weakness,
instability, erosion, or other hazardous conditions and
maintenance performed as necessary. Formal inspections shall
be made on an annual basis, including any reports or
modifications, in accordance with 880-X-10C\.20[1(j)] of the
Alabama Surface Mining Commission Regulations.

Sediment will be removed from each pond when the accumulated
sediment reaches the sediment storage volume as shown on the
detailed design sheet.
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23.

24.

25.

26.

Alabama Land and Mineral Corp.
Area 6 Mine

Permit Application

Attachment III-B-2-A

POND CONSTRUCTION CRITERIA
(Continued)

Upon completion of mining, successful reclamation and effluent
standards being met, each sediment basin not remaining as a
permanent water impoundment will be dewatered in an
environmentally safe manner (such as siphoning, pumping, etc.)
and reclaimed to approximate original contours by the
following procedure:

A permanent diversion channel (designed for a 10 year - 24
hour precipitation event) shall be cut along the outer edge of
the basin to re-route drainage around the basin and back
through the stabilized spillway to allow reclamation of the
sediment basin. The diversion channel shall be designed and
grassed as per enclosed information. (See permanent diversion
for basin disposal). Upon completion of the diversion channel
the back slope of the dam shall be graded to a minimum of
3h:1v slope. The dewatered sediment basin area shall be

seeded with some combination of the following: Fescue,
bermuda, rye grass, canary grass and willows. After seeding
the area shall be mulched. Any additional sediment or

embankment material not used to meet original contour, if non-
toxic, shall be spread in thin layers within the permit area
and vegetated as stated in the approved reclamation plan. All
toxic material encountered in the basin disposal shall be
buried and covered with 4 feet of non-toxic material and
vegetated as stated in the approved reclamation plan.

A qualified registered professional engineer or other
qualified professional specialist, under the direction of the
professional engineer shall conduct regular inspections during
construction and upon completion shall inspect each basin for
certification purposes.

Point source discharge embankments shall be constructed and
abutments keyed into desirable material if at all possible.
In the event that wundesirable material is encountered,
additional design and construction criteria shall be
submitted prior to certification.

If a basin is to be constructed in spoil, the basin area will
be compacted until the spoil material is broken down
sufficiently to minimize infiltration. When this step is
complete it will be inspected by qualified personnel to
determine if the porosity has been reduced enough to insure
water stability. If the spoil material is inadequate due to
permeability then the basin area will be lined with clay
material to minimize infiltration and provide water stability.




ALABAMA LAND AND MINERAL CORP.

r ~wv1ivy i

AREA 6 MINE

WATERSHED MAP

BASINS 002A, 002B, & 002P SERIES

ATTACHMENT III-B-2-A-1
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|

TOP OF DAM 536.5

EMERGENCY SPLLWAY 5338 5 33.4°

TOE OF DAM 5183

e,
2/23/%3

ALABAMA LAND AND MINERAL CORP.
AREA 6 MINE
BASIN 002A
PLAN VIEW
SCALE: I"=100"
DATE: 08/17/92



=0

Notes:

1. The sediment shall be removed from the basin when the accumulated ACC. STORAGE FROM SEDCAD RUN

EMERGENCY SPILLWAY ELEV._519.5' __ sediment reaches the sediment storage volume. (PRISMODAL METHOD)

Vo TERES 3

Sediment control structures are reguired on pond Inlets.

Storage Computation

3. OQuter slopes of embankment shall be grassed.
Eltznt_l:)n . Area ' N-'&ét_o;::ge)
4, Fill material shall be placed in 12 “ Ufts and compacted to 95% of ger acres ——
standard proctor. ' 518,32 0 I
' - .520 |.0764 l—a05 |
S. The surface beneath the embankment shall be stripped of un_deslr‘able 522 |,2874 .39
material. 524 1.67/8 1.33
' 526 [.988] 2,98
6. Upon completion of mining, reclamation and malntenance of water quality ‘ 558 1. 2683
standards the pond will be de-watered and reclaimed, 230 1.5699
7. See the attached pond construction criteria. 535 [3.6440 2.83
TOP OF DAM ELEVATION
N 536.5! 8. See the attached drawings and specifications for diversions.
: e 7 ' -
T A 4 A™ 4 A4 AY A A" 4 < A~ A4 -
2 1.0” Non Erodable Riprap or 4 Concrete 9, Elevaticns are based on assumed du‘tum'. -
or Non Erodable Material
) -~ 1 5
—_— 0 Stage vs. Storoge Curve Key Basin Parametet's
~ 540
Y Drainage Area________ ;:‘L-_g_;_-l____ACl"eS
NQTE: 30'WIDE AT TOP OF CONCRETE IN Y o Disturbed Area_______2 10_.00___Acr~es
~ L~ Sediment Storage______- '4':"80"_—AC' Ft.
- BOTTOM OF CHANNEL. o /,’ Detention Storage_____ . __Ac., Ft.
g Permanent Pool Cupacl'tyIZIg_BU____Ac. Ft.
& 52 Total Basin Cupo.cl'ty_____g_o_?_s___Ac. Ft.
P Peak Inflow 217.03 __CF.S.
! Ve K © Peak Outflow_________ 176.23____CF.S
5 // ia
P /
g [
z |
W 520
Spill G . 518
pillway Gradient Shall Be Approximately 3% 5 15 20

Volume (acre - feetd

_ESLIE G. STEPHENS, PE. 8 L.S.
AL Registration # 1417

Dry Freeboard
1.62' Min. /—-Centerllne of Dam ' _
* Maximum Water _ 12° Min. ‘Z«-—:—TOP of Dam Elevation N Eneraency [~ Top of Dam Elevation 536.5' - /
Elevation v 536.5"' 2\ Spitiway {— Crest of Emergency Spilway Elevation 533.4"
534,98' == S ) Alabama Iand and Mineral Corp.
. / Nr‘est of Emergency — ,  ——— EE
Spillway 533.4" 30 \ E
2.5 °
i 3‘511 \\ . Sediment Removal Elevation 531.16) !
NOTE: 30 'WIDE AT TOP OF CONCRETE IN ™ X _7/ / Area 6 Mine
\ \ i BOTTOM OF CHANNEL. ;
Upstream Toe Elev. 4 ' !
\ P _ : : e Basin 0022
“Incised Elev, 518.32"' X :_ — /
Cut-0ff Trench —
#Storm with largest peak flow Undercut to Desirable Material )

Either 10 year- 24 hour event
or 25 year- 6 hour event.

T el S ~ , 1
|\, D T aS Section - ' - ~. . ‘ DRAWN BY: TMG. | DATE:
e S - S 3L PECtag LoDKING Jcwnstream |
Along Primary, Coillway : -

APPROVED BY: LGS, SCALI CME




D
54 CLANNEL To BE CoNcRETE - 3606 FSI
o} CoNTROL -
Wiy T b WIRE
il SECTIoN ITH  oxl 18/1o WELDE
™
<
b y e
J [ \[ BeeTiMg  GRADE 12" RiP-RAP To BE PLACED A%
8 3% —_— ERNERGY bIssAPATOR
S 530 T CLASS IL ULIMESTOME
(1 59 % Se¢ T
PROPOSED SPILLWAY GRANE : CHANNEL INTERSECTS EXISTIN G
DRAINAG E CHANNEL
520 A
o) 20 4o 00 80 100 120

HoRIZOMTAL DISTANCE t1"=20

TYPICAL CONTROL SECTION
CHANNEL CROSS SECTION
(NOT TO SCALE)

TYPICAL EXIT CHANNEL
CHANNEL CROSS SECTION
(NOT TO SCALE)

ALABAMA LAND AND MINERAL CORP.

AREA 6 MINE
PROPOSED BASIN 002A
SPILLWAY PROFILE

[.5" MV, FREEBOARD 2 D.5°' MIN., FREEECAKD

o e 4=0:0] DATE: 08/14/92
r=s’ COMCRETE LINEN CHAMNMNE L 10’
30°
msS.

2/23/9>
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TOP OF DAM 5225

EMERGENCY SPILLWAY 5/97.5

TOE OF DAM 508.0°

ALABAMA LAND AND MINERAL CORP.
AREA 6 MINE

BASIN 002B
PLAN VIEW

SCALE: I"=100°
DATE: 08/13/92



Notes:
) i 1. The sediment shall be removed from the basin when the accumulated ACC. STORAGE FROM SEDCAD RUN
EMERGENCY. SP“(SL;:']‘LQY ELEV.__%%%AE'_E]SS sediment reaches the sediment storage volume. (PRISMODAL METHOD)
— Ao
vV Qut 3.42 fps 2, Sediment control structures are re Jred d Inlet :
----- 24 s quired on pond Inlets. . ,
| Storage Computation
3. Outer slopes of embankment shall be grassed. =
Elevation| Area Ac(c. to
4 Fill moterict shall be placed in 12 * Ufts and compacted %o 95% of (Peet) Kacres) = X
standard proctor. : 508 | O 5
- . [510 [.93 52
S. The surface beneath the embankment shall be stripped of undesirable 515 |1.71 7,12
material. ' 520 [2.35 1.2
2.16
6. Upon completion of mining, reclamation and maintenance of water quelity - 525 |3.67
standards the pond will be de-watered and reclaimed. ,
7. See th ttached d t tion criteria.
TOP OF DAM ELEVATION e the attached pond construction criteria
9 522.5" 8. See the attached drawings and specifications for diversions.
£ 1.0’ Non Eroduble Riprap or 4° Concrete 9, Elevations are based on assumed datum. ‘
or Non Eroduble Material .
— 27" T Stoge vs. Storage Curve Key Basin Parameters
‘ v Dralnage Area______ 175.6 _____ Acres
NOTE: 27" WIDE AT TOP OF CONCRETE IN & Disturbed Area______ %‘gﬁ _____ zcrf'i
~ F(—J L Sediment Storage____lVa.0% ____ C. .
BOTTOM OF GHANNEL. i 524 — = Detention Storage 5.21 Ac. Ft,
3 sez : — . Permanent Pool Capacityl6.07 __Ac. Ft.
» 520 L~ Total Basin Capacity___19,98 __Ac. Ft.
P e : . Peak Inflow 188.23 ___CF.S.
g > ‘ Peak Outflow_________. 166.51____CF.S,
§ 5l <
43 sS4 ”a -l
2 Siz 4
w /
L 550
Spit y So8
pillway Gradient Shall Be Approximately 3% A 10 29 3o
Volume Cacre — feetd : 1 -
| A, 00 O Sl
LESLIE G, STEPHENS, PE. 8 LS.
Dry Freeboard — AL Registration # 1417
1.39' M /—Cen‘ter‘llne of Dam :
* Maximum Water _ 12 Min. L7;Jop of Dam Elevation R [~ Top of Dam Elevotion 522.5' /
Elevation ‘| 522,5' Spillwa B Crest of Emergency Spiliway Elevation 519 5'
— - p y ' 5
521.11° / N"es‘t of Emergency e 71— : / Alabama Land and Mineral Corp.
Spillway 519,5" ‘ ‘
25 : )
/ll/ 3*511 \ Sediment Removal Elevation
S NOTE: 27 WIDE AT TOP OF CONCRETE IN g, 517.0%* Area 6 Mine
(lUpstream Toe Elev, \ BOTTOM OF CHANNEL. \ - / Basin 002B
Incised Elev. 508" —_—
= — /
%xStorm with largest peak flow Cut-0ff Trench —
Either 10 year— 24 hour event Undercut to Desirable Material
or 25 year— 6 hour event.
Typical Cross Section T DD o DRAWN BY: TMG. | DATE:
X , - Tvoical —~c<ile Looking Downstream
2Meana Prime o~y ~illwao v - =

|
|APPROVED BY: L.G.S. SCALEZ- NENE




S $30

CoNTRoL i
= 55@7—2,\/ CHANNEL To Bi CoNCRETE - 3,600 Ps |
> m | - . WITH GLxb jofin WELBEA WIRE
: m o d
< Ay ~
> 0 7s ~— XIsTING GRADE
5 5o \\[\ E , B
S — e
- © Stopm~—T_ — 12" RIP-RAP To BE PLACLED AS
s ~ ENERGY DISSAPATORS
i Mo . cLASS IL LIMESToONE
o> Sre - PROPXSED SPILLWAY GIRACE ~—
CHANNEL INTERSELTS EXIST NG
DRAINAGE CH ANNEL
Soo
o 20 4o &o 80 100 120 140 1o

HoRIZORNTAL DISTANCE |"=2z0’

)

TYPICAL CONTROL SECTION

CHANNEL CROSS SECTION
(NOT TO SCALE)

1.4 MmN, FREEBOARD
d= = [.G

‘ -
7o CONCRETE LINED

7,
M, &

2/2 2/43

TYPICAL EXIT CHANNEL

CHANNEL CROSS SECTION
(NOT TO SCALE)

0.2 mid FRECACARD
J-0.47
Ty

CHAMNEL

ALABAMA LAND AND MINERAL CORFP,
AREA 6 MINE

PROPOSED BASIN 002B

SPILLWAY PROFILE
DATE: 08/14/92
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TOP OF DAM 5086.2
EMERGENCY SPILLWAY 505.0°

PRIMARY SPILLWAY 504.,0°
TOE OF DAM 499.0°

ALABAMA LAND AND MINERAL CORP.

AREA 6 MINE
BASIN 002P
\Z
N, PLAN VIEW
\\\g\% SCALE: I"=100'
S DATE: 08/13/92
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Skimmerboard Detailed Design

Skimmerboard Elev. 282 8 N—Q—t——e—-s;
8’ Block Elev._____2U4 16" SEDCAD RUN
Q Out _____ 335;32 cfs Su :ﬁ?"ﬁgﬂ:ﬁ?;xy Anp?fs‘;’::ﬁ -‘:‘Eg‘;Egenters 1. The sediment shall be removed from the basin when the accumulated ACC. STORAGE Fzgg) D
v out L 3.02 fps PP 8 sediment reaches the sediment storage volume. (PRISMODAL MET
Support Skinmerboard :
2. Sediment control structures are required on pond Inlets. \
& Bock : 505.0' . Storage Computation
Flow ‘ —1 3. Outer slopes of embankment shall be grassed. o
Concrete me Area torege|
Footing ' ' 504.0' 4. Fill matericl shall be plo.ced in 12 * Ufts and compacted to 957 of (Peet) Kecres) Ll
|| e standard gproctor. 499 | O 0
. | | — 2. 0,96 |
i\\,\\ /;5)97 4 ?Z‘r"' ‘ 7 12" S. The surface beneath the emban<ment shall be strlpped of undesirable 505 14.78! 19.87
\‘: o | o — Flow __ material, ; 510 [9.37] 54.59
110" = lu:lf' T T ,[ .LE%'.LE 6. Upon completion of mining, reclamation and maintenance of water quolity -
= — = o s G i gl 12— standards the pond will be de-watered and reclaimed. ’
I 1T - peN
' s 8 Conpacted Backfill 7. See the attached pond construction criteria.
noTe: 110 'WiDE AT TP OF BLOCKS. : :
Footing to be centered b: neath 8° blocks 8. See the attached drawings and specifications for diversions. b
Minimum widtht 2.0 feet L
Minimum depthi 1S feet (unies: solid 9. Elevatlons are based on assumed datum .
rock encountered) :
v H : 1
Stage vs. Storage Curve Key Basin Parameters
i, o~ L
. & Dralnage Area__________ 346.2 Acres
@ Disturbed Area 346.2 _Acres
T2 ~ Sediment Storage_________ R/.60Ac. Ft.
[ — 4 g % Detention Storage 6.72Ac, Ft.
I Cr1r1rrrrrr1r1r 11 1 1 [ 1 11 | §: g p Permanent Pool Co.po.c{-ty___j_j_S;_?g_Z_Ac, Ft.
Splasn Pad ] & s Total Basin Capacity____ Ac. Ft.
4 | 509 I Peak Inflow s CF.S.
i - [ ———— : ~  Peak Outflow 335.32__CF.S.
g 507 — ,
Plan View P 505 - T
g 502 . | F » B A /17
i 5S¢ ///
Spillway Gradient Shall Be Approximately 3% 4'qu 0 >0 ET 4ol * é; REGISTERED 'P "
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SEDCAD+ NONERODIBLE CHANNEL DESIGN

A.L.M.C. AREA 6 MINE BASIN 002B EXIT

INPUT VALUES:

Shape TRAPEZOIDAL
Discharge 152.01 cfs
Slope 12.50 %
Sideslopes 2.00:1 (L) 2.00:1 (R)
Bottom Width 15.00 ft
Manning’s n 0.015
Material CONCRETE
Freeboard .5 ft
RESULTS:
Depth 0.47 ft
with Freeboard 0.97 ft
Top Width 16.88 ft
with Freeboard 18.88 ft
Velocity 20.27 fps
Cross Sectional Area 7.50 sq ft
Hydraulic Radius 0.44 ft

Froude Number 5.36
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ALABAMA LAND AND MINERAL CORP.
AREA 6 MINE
PERMIT APPLICATION
HYDROLOGY AND SEDIMENTOLOGY
10 YR. - 24 HR. EVENT
BASINS 002P, 002A, & 002B SERIES
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Company Name: COSTAIN COAL INC.
Filename: C:0SEDCAD30AREAG6OAREA6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:28:21
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 6.00 inches, 10 year-24 hour, drn58
Hydrograph Convolution Interval: 0.1 hr

GENERAL INPUT TABLE

STORM #1:
User~-Defined Distribution

Label: drns8

Accumulated
Accumulated Time (hrs) Dimensionless Depth

1 0.0 0.000
2 0.5 0.010
3 1.0 0.020
4 1.5 0.030
5 2.0 0.040
6 2.5 0.050
7 3.0 0.060
8 3.5 0.070
9 4.0 0.080
10 4.5 0.090
11 5.0 0.100
12 5.5 0.115
13 6.0 0.130
14 6.5 0.140
15 7.0 0.150
16 7.5 0.170
17 8.0 0.180
18 8.5 0.200
19 9.0 0.220
20 9.5 0.240
21 10.0 0.260
22 10.5 0.290
23 11.0 0.320
24 11.5 0.370
25 12.0 0.500
26 12.5 0.630
27 13.0 0.680
28 13.5 0.710
29 14.0 0.740
30 14.5 0.760
31 15.0 0.780
32 15.5 0.800
33 16.0 0.820
34 16.5 0.830
35 17.0 0.850
36 17.5 0.860

37 18.0 0.870



38 18.5 0.885

39 19.0 0.900
40 19.5 0.910
41 20.0 0.920
42 20.5 0.930
43 21.0 0.940
44 21.5 0.950
45 22.0 0.960
46 22.5 0.970
47 23.0 0.980
48 23.5 0.990
49 24.0 1.000

KAAFA I I I ARA KA AR KT AARA A A AR IR KRR A I A AR AR A A h bk ok hkhhkhkk kA hkhkhkhkhhhkdrhhkhrhkhkhhhkhhhkhhhkhix

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.25

Particle Size Distribution(s):

Size FINER COARSER
(mm) % Finer % Finer
3.0000 78.00 69.00
2.0000 76.00 63.00
1.0000 75.00 54.00
0.5000 74.00 47.00
0.3000 73.00 44.00
0.2000 64.00 37.00
0.1000 44,00 23.00
0.0500 26,00 13.00
0.0300 14.00 7.00
0.0200 12.00 5.00
0.0100 8.00 2.00
0.0050 5.00 1.00
0.0030 3.00 0.50
0.0010 1.00 0.30
0.0001 0.00 0.00

Detailed Between Structure Routing:

To Seg. Land Flow Segment Muskingum
J B S # Condition Distance Slope Velocity Time K X
(ft) (%) (fps) (hr) (hr)
11 2 1 6 160.31 6.25 3.75 0.01 0.011 0.344
113 1 6 280.46 5.71 3.59 0.02 0.021 0.339

T,




Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992, Pamela J. Schwab. All rights reserved.

Company Name: COSTAIN COAL INC.

Filename: C:0SEDCAD30AREAGOAREA6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:28:21
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 6.00 inches, 10 year-24 hour, drn58
Hydrograph Convolution Interval: 0.1 hr
SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE
~-Hydrology=-
Base~ Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) {cfs)
111 1 90.80% 81 F 0.291 0.300 0.216 0.0 29.39 114.42
111 2 64.40*% 68 M 0.715 0.000 0.0CG0 0.0 14.07 42.24
111 3 1.90+% 100 F 0.000 0.000 0.000 0.0 0.95 2.99
Type: Pond Label: BASIN C02A
111 Structure 157.10 44.40
111 Total IN 157.10 44.40 153.88
111 Total ©OUT 44.40 143.37
1 16.20* 68 M 0.203 0.000 0.000 0.0 3.54 14.40
2 2.30% 100 F 0.000 0.000 0.000 0.0 1.15 3.62
Type: Pond Label: BASIN 002B
112 Structure 18.50 49.09
112 Total IN 175.60 49,09 152.66
112 Total OUT 49.09 147.27
111 to 112 Routing 0.011 0.344
113 1 9.00 65 S 0.451 0.076 0.258 0.0 1.76 4.25
113 2 111.80% 81 F 0.536 0.262 0.172 0.0 36.18 132.17
113 3 45.00% 68 M 0.267 0.000 0.000 0.0 9.83 38.44
113 4 4.80*% 100 F 0.000 0.000 0.000 0.0 2.40 7.55
Type: Pond Label: BASIN 002P
113 Structure 170.60 99,27
113 Total IN 346.20 99,27 302.44
113 Total OUT 99.27 297.91
112 to 113 Routing 0.021 0.339
SUBWATERSHED/STRUCTURE INPUT/QUTPUT TABLE 2
~-Sedimentology~
SED: Sediment
SCp: Peak Sediment Concentration

SSp: Peak Settleable Concentration



M

24VW:
24AA;

Total IN
Total 0OUT

Volume Welghted Average Settleable Concentration - Peak 24 hours
Arithmetic Average Settleable Concentration - Peak 24 hours

Total IN
Total QUT

Total IN
Total oUT

PS
S Cp Tt # SED SCp SSp 24VW 24RA
(%) (hrs) (tons) (mg/l) (ml/1l) (ml/1) (ml/1)
12.9 0.900 0.300 2 3421.4
10.8 0.050 0.000 2 63.7
0.0 0.000 0.000 1 0.0
Type: Pond Label: BASIN 002A
3477.0
3477.0 105088 81.67 43.51 23.55
85.4 3446 0.53 0.22 0.09
12.7 0.050 0.000 2 20.7
0.0 0.000 0.000 1 0.0
Type: Pond Label: BASIN 002B
106.2
106.2 3525 0.97 0.44 0.19
65.7 2112 0.08 0.04 0.02
0.011
11.0 0.003 0.076 1 0.4
12.8 0.900 0.262 2 4116.4
9.9 0.0%0 0.000 2 43.2
0.0 0.000 0.000 1 0.0
Type: Pond Label: BASIN 002P
4217.9
4217.9 60615 46.33 23.81 13.15
185.9 3321 0.53 0.23 0.10
0.021




Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: COSTAIN COAL INC.
Filename: C:0SEDCAD30AREA6DAREAG6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:28:21
ALABAMA LAND AND MIMERAL CORP. AREA 6 MINE BASINS OOZP 0024, 002B
Storm: 6.00 inches, 10 year-24 hour, drnSs8
Hydrograph Convolution Interval: 0.1 hr

DETAILED SUBWATERSHED INPUT/QUTPUT TABLE

Seg. Land Flow | Segment Time Muskingum
J B S SWS # Condition Distance Slope Velocity Time conc. X X
(£t) (%) (fps) (hr) (hr) (hr)

Z“I_I~“£‘M:; ________ g ““““““““ gzgg 00 4.19 2.05 0.29 0.291

111 1 -1 3 1400.82  3.43 1.30  0.30 0.300 0.216
1”1“1“‘;““:;““”—““";'"”“"‘ggsg 00 1.92 0.97 0.72 0.715
112 1 -a 3 1150.00  5.04 1.57  0.20  0.203
§::ﬂ§=:§==izz::::=:;:ﬁx::==::5O EO 3.33 _0.46 0.45 0.451

113 1 -1 s s01.15 .80 1.83  o0.08 0.076 0.258
—1.86 8T54 0.536

113 2 -1 3 550.12  1.65 0.90  0.26 . 0.262 0.172

113 3 -a 3 1500.00 4.93 1.55 0.27 6.267




Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Conpany Name: COSTAIN COAL INC.
Filename: C:OSEDCAD30OAREAGOAREA6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:28:21
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS 002P, 0024, 002B
Storm: 6.00 inches, 10 year-24 hour, drn58
Hydrograph Convglution Interval: 0.1 hr

Ji, B1, S1
BASIN 002A
Drainage Area from J1, Bl, S1, SWS(s)1-3: 157.1 acres
Total Contributing Drainage Area: 157.1 acres
DISCHARGE OPTIONS:
Emergency
Spillway

Riser Diameter (in) -

Riser Height (ft) ————
Barrel Diameter (in) e

Barrel Length (ft) ——

Barrel Slope (%) ————

nning’s n of Pipe ———
Spillway Elevation —_———
Lowest Elevation of Holes -
# of Holes/Elevation ———
Entrance Loss Coefficient e e
Tallwater Depth (ft) ———
Notch Angle (degrees) ————
Welr Width (ft) ————
Siphon Crest Elevation e
Siphon Tube Diameter (in) _——
Siphon Tube Length (ft) —_———
Manning’s n of Siphon ————
Siphon Inlet Elevation ————
Siphon Outlet Elevation ——
Emergency Spillway Elevation 533.4
Crest Length (ft) 10.0
Z:1 (Left and Right) 2 2
Bottom wWidth (ft) 30.0
POND RESULTS:

Sediment Permanent Dead Sediment
Storage* Pool Space Algorithm

(ac-ft) (ac-ft) (%)

10.00 4.80 17.00 CSTRS




*Sediment Capacity based on User Input

Runoff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 2420
(ac-ft) {(cfs) (tons) {mg/1 {ml/1) (ml/1) (ml/1)
IN 44 .40 153.88 3477.0 105088 81.67 43.51 23.55
ouT 44 .40 143.37 85.4 3446 0.53 0.22 0.09
Peak Trap Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
534.8 97.54 0.57

khkkkkhkhhkhkihhkhhrhkhkhhhorohkhhhhkhdhhhhddhkhdhhhhhhhhhhhkhhkddhhhhhhhkhdhkhhkhkhkhhhhkhkkhikhhkkk

J1, B1, S2
BASIN 002B

Drainage Area from J1, B1l, $2, SWS(s)l-2: 18.5 acres
Total Contributing Drainage Area: 175.6 acres

DISCHARGE OPTIONS:

Emergency
Spillway

ser Diameter (in) -
Riser Helght (ft) e
Barrel Diameter (in) e e

Barrel Length (ft) e

Barrel Slope (%) -
Manning’s n of Pipe —-———-
Spillway Elevation ————

Lowest Elevation of Holes ——
# of Holes/Elevation ————

Entrance Loss Coefficient e
Tailwater Depth (ft) -——

Notch Angle (
Welir Width (f

degrees) o e
£) ———
Siphon Crest Elevation ———
Siphon Tube Diameter (in) ———
Siphon Tube Length (ft) ———
Manning’s n of Siphon -
Siphon Inlet Elevation ————
Siphon Qutlet Elevation -

Emergency Spillway Elevation 519.5
aest Length (fR) 10.0
%1 (Left and Right) 2 2
Bottom Width (ft) 27.0

POND RESULTS:



Sediment Permanent Dead Sediment

Storagex Pool Space Algorithm
{ac-1t) (ac~ft) (%)
16.80 5.27 17.00 CSTRS

*Sediment Capacity based on User Input

Runcff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 24A48
(ac-ft) {(cfs) (tons) (mg/1l) (ml/1) (ml/1} (ml/1)
IN 49,09 152.66 106.2 3525 . 0.97 0.44 0.19
ouUT 49,09 147.27 65.7 2112 0.08 0.04 0.02
Peak Trap Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
521.0 38.14 0.47
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J1, B1, S3
BASIN 002P
Drainage Area from J1, Bl, S3, SWS(s)l-4: 170.6 acres
Total Contributing Drainage Area: 346.2 acres
SCHARGE OPTIONS:
Broad
Crested Emergency
Weir Spillway
Riser Diameter (in) ———— ———
Riser Helght (ft) ———— -
Barrel Diameter (in) ———— ———
Barrel Length (ft) - ————
Barrel Slope (%) ——— e
Manning’s n of Pipe ———— ——
Spillway Elevation 504.0 ———-
Lowest Elevation of Holes ———— ————
# of Holes/Elevation ———— ————
Entrance Loss Coefficlient ———— -
Taillwater Depth (ft) ——— ————
Notch Angle (degrees; e ———
Weir Width (ft) 110.0 ————
Siphbn Crest Elevation ———— S
Siphon Tube Diameter (in) ———- ———
Siphon Tube Length (ft) ———— ————
gAnning’s n of Siphon ———— .
$iphon Inlet Elevation ———- ———
Siphon Outlet Elevation - ———

Emergency Spillway Elevation - 505.0



Crest Length (ft) ——- 10.0
Z:1 (Left and Right) —— 2 2
Bottom Width (ft) - 114.0
D RESULTS:
' Sediment Permanent Dead Sediment
Storage* Pool Space Algorithm
{ac-ft) (ac~ft) (%)
83.60 6.72 17.00 CSTRS
*Sediment Capacity based on User Input
Runoff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 24AA
(ac—-ft) (ctfs) (tons) (mg/1) (ml/1) (ml/1) (ml/1)
IN $9.27 302.44 1217.9 60615 46,33 23.81 13.15
ouT $9.27 297.91 185.9 3321 0.53 0.23 0.10
Peak Trap Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
504.9 95.59 0.21
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Company Name: COSTAIN COAL INC.
Filename: C:0OSEDCAD3OAREA60AREA6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:28:21
ALABAMA LAND aND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 6.00 inches, 10 year-24 hour, drnS58
Hydrograph Convolution Interval: 0.1 hr

Ji, B1, Si1
BASTIN 002A
Drainage Area from J1, Bl, $1, SWS(s)1-3: 157.1 acres
Total Contributing Drainage Area: 157.1 acres
Emergency Total
Spillway Discharge
Elevation (cfs) (cfs)

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
20.8 20.8
27.5 27.5
32.5 32.5
43.1 43.1
54.7 54,7
67.4 67.4
534,35 7.4 67.4
534.82 144.7 144.7
534.8% 144.7 144.7
535.00 181.7 181.7

hhkrhhkkhhhhkhhhkrhhbhhhkrRrakhAxhrhhkhhhbhhhkhhdhhhkhhhhkhhhhhhhbhhhkhkhhhihhhhkhkhhdhhhhbhhhkihhbrk

J1, Bl, S2
BASIN 002B
Drainage Area from J1, Bl, S2, SWS(s)1-2: 18.5 acres
Total Contributing Drainage Area: 175.6 acres
Emergency ' . Total
Spillway ) Discharge
Elevation (cfs) . s (cfs)
517.01 0.0 0.0
.50 0.0 0.0
518,00 0.0 0.0
518.50 G.0 0.0
519.00 0,0 0.0



0.0 0.0

24.1 24.1

24.5 24.5

29.3 29.3

38.9 38.9

49.4 49.4

60.9 60.9

71.9 71.9

520.91 131.0 131.0
521,00 147.8 147.8
521.41 219.5 219.5
521.50 239.2 239.2
521.91 324.5 324.5
522.00 347.5 347.5
522,41 445.8 445.8
522.50 472.,0 472.0
522.91 583,72 583.2
523.00 612.6 612.6
523.41 736.6 736.6
523.50 769,72 769.2
b523.91 905.9 905.9
524.00 941.6 941.6
524.41 1091.1 1091.1
524.50 1130.1 1130.1
525.00 1334.7 1334.7
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J1l, B1, S3
BASIN 002P
Drainage Area from J1, B1l, 83, SWS{(s)l-4: 170.6 acres
Total Contributing Drainage Area: 346.2 acres
Broad
Crested Emergency Total
Welr Spillway Discharge
Elevation (cfs) {cfs) (cfs)
33 0.4 0.0 0.0
50 0.0 0.0 0.0
e 0.0 0.0 0.0
50 0.0 0.0 0.0
00 0.0 0.0 0.0
50 120.1 0.0 120.1
00 339.6 0.0 339.6
50 623.8 96.3 720.2
53 644.3 102.2 746.5
.63 711.6 121.5 833.1
73 778.9 160.7 939.6
.83 846.2 203.5 1049.7
.93 S13.6 249.,5 1163.1
.00 960.4 293.7 1254.1
.43 1289.1 527 .4 1816.5
.50 1342.3 592.9 1935.1
.93 1705.7 368,73 2574.0
.00 1764,5 94272.8 2707.2
.43 0 21%9.5 1261.4 3421.0
.50 2223.5 1346.1 3569.6
507.93 2647.9 1704.1 4352.0
508.00 2710.6 1798.3 4514.8



508.43 3168.4 2192.9 5361.3
508.50 3241.5 2295.9 : 5537.4
508.93 371¢9.2 2725.1 ' ) 6444.3
09.00 3796.5 2836.6 6633.1
09.43 4298.7 3298.9 7697.6
509.50 4380.0 3418.5 7798.5
509.93 4905.¢6 3e1z.7 8818.3

510.00 4990.¢ 4040.2 9030.8
R R R R R R T R T S R R S L
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Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: COSTAIN COAL INC.
Filename: C:0SEDCAD3OAREAGOAREA6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:28:21
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 6.00 inches, 10 year-24 hour, drn58
Hydrograph Convolution Interval: 0.1 hr

J1, Bl, S1
BASIN 002A
Drainage Area from J1, Bl, S1, SWS(s)1-3: 157.1 acres
Total Contributing Drainage Area: 157.1 acres

SW#1: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) (ac) (ac~ft) (cfs)
0.00 0.00 0.00
12.50 1.72 9.42
0.00 1.78 10.00 0.00 Top of Sediment Storage (0 Stage)
0.16 1.81 0.30 0.00
0.66 1.91 1.23 0.00
1.16 2.10 2.23 0.00
1.66 2.30 3.34 0.00
2.16 2.63 4.59 ' 0.00
2.24 2.67 4,80 0.00 Stage of SW#1
2.66 2.91 5.97 20.82
2.80 2.99 6.37 27.52
2.90 3.05 6.67 32.48
3.00 3.11 6.98 43.10
3.10 3.17 7.29 54.75
3.16 3.21 7.50 67.36
3.20 3.23 7.61 67.36
3.66 3.23 9.16 143.37 Peak Stage
534.82 3.0606 3.53 9.19 144 .66
534,85 3.70 3.55 9.31 144.66
535.00 3.84 3.64 9.8 ‘ 181.70
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Ji, B1l, S2
BASIN 002B

brainage Area from Jl, Bl, S2, SWS(s)1l-2: 18.5 acres
Total Contributing Drainage Area: 175.6 acres

SW#1l: Emergency Spillway

aev Stage Area Capacity Discharge
(ft) (ac) {ac~-ft) (cfs)
508.00 0.00 0.00 0.00



(0 stage)

517,01 0.00 1.95 1.80 - 8,00
517.50 0.49 2.02 0.93 0.00
518.00 0.9%9 2,08 2.00 0.00
g .50 1.4%9 2.15 3.06 0.00
.00 1.99 2.21 4,15 0.00
.50 2.49 2.28 5.27 0.00 Stage of SW#1
.00 2.99 2.35 6.43 24.08
.01 3.00 2.35 G.45 24.48
.11 3,10 2.38 5.69 29.30
.21 3.20 2.40 6,93 38.90
31 3,30 2.42 7.17 49.44
.41 3.40 2.45 7.41 60.86
.50 3.49 2.47 7.64 71.86
520.91 3.80 2.57 8.66 131.00
521.00 3.99 2.857 2.89 147.27 Peak Stage
521.00 3.99 2.59 8.90 147.80
521.41 4.40 2.09 9.98 219.54
521.50 4.49 2.72 10.23 239.19
521.91 4.90 2.82 11.36 324.49
522.00 4.99 2.84 11.62 347.46
522.41 5.40 2.95 12.80 445,82
522.50 5.49 2.97 13.07 472.03
522.91 5.90 3,08 14.31 583.24
523.00 5.99 3.11 14.59 612.64
6.40 3.22 15.88 736.60
6.49 3.24 16.18 769.18
G.920 3.36 17.53 905.88
6,99 3.38 17.83 941.65
7.40 3.50 19.24 1091.14
7 .49 3.52 19.56 1130.11
7.99 3.67 21.36 1334.68

KA KAXEAFAAKRKAFNARFAF R A AL F R AR A RAARE A b Ak Aok kb b drhhhhbhhhhhhthkdhhhhhkdhkrhkhhhhhhhkhhki okt ik

J1, B1, S3
BASIN 0Q02P
Drainage Area from J1, Bl, 53, SWS(s)l-4: 170.6 acres
Total Contributing Drainage Area: 346.2 acres

SW#l: Broad Crested Weir
SW#2: Emergency Spillway

Elev Stage Area Capacity Discharge
(ft) {ac) {ac~ft) {cfs)
0.00 0.006 0.00
3:.00 3.57 7.51
0.00 31.70 3.60 0.00 Top of Sediment Storage (0 Stage)
0.17 3 G 0.63 0.00
0.67 3.96 2.56 0.00
1.17 4,19 159 0.00
1.6 4.36 6.72 0.00 Stage of SW#1
2.17 4.56 5.95 120.06
2.57 3.57 10.84 297.91 Peak Stage
2.67 4.7% 11.28 339.57 Stage of SW#2
3.17 5.17 13.76 720.18
3.20 5,19 12.92 746.48
3.30 5.27 14.44 833.07
3.40 5.35 14.98 939.60
3.50 S 19.51 1049.70




L83 3.60 5.51 16.06 1163.11
.00 3.67 5.57 16.45 1254.13
.43 4.10 5.93 18.92 1816.51
.50 4.17 5.99 19.34 1935.14

: .93 4.60 G.37 22.00 2573.99
507.00 4.67 6.473 22.44 2707.23
507.43 5.10 6.82 25.29 3420.98
507.50 5.17 5.83 25.77 3569.60
507.93 5.60 7.28 28.82 4352.00
508.00 5.67 7.35 29.33 4514.83
508.43 6.10 7.76 32.58 5361.27
508.50 6.17 7.83 33.12 5537.41
508.93 6.060 8.2606 36.58 6444.33
509.00 6.67 8.33 37.16 6633.11
509.43 7.10 3.77 - 40.83 7597.64
509.50 7.17 8.84 41.45 7798.51
509.93 7.60 9.29 45,35 8§818.32
510.00 7.67 9.37 46.00 9030.81

FA A Ak I I AR AR KRE R AR I EANRN SR RRFT AR FRR AR AR A T AR AR I I TRk h Atk hkkhkhkkkhkhdhkkkhhhhhidddiiiik
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Ceompany Name: COSTAIN COAL INC.
Filename: C:0SEDCAD30AREA6OAREAG-2B User: T.M.G.
, Date: 01-19-1993 Time: 09:29:40
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 4.80 inches, 25 year- 6 hour, SCS & Hour
Hydrograph Ceonvolution Interval: 0.1 hr

STORM #1:
User-Defined Distribution

Lakel: drns8

Accumulated
Accumulated Time (hrs) Dimensionless Depth
1 0.0 0.000
2 0.5 0.010
3 1.0 0.02¢
4 1.5 0.03¢0
5 2.0 0.040
6 2.5 0.050
7 3.0 0.060
8 3.5 0.070
) 4.0 0.080
10 4.5 0.090
11 5.0 0.100
12 5.5 0.115
13 6.0 0.130
14 6.5 0.140
15 7.0 0.150
16 7.5 0.170
17 8.0 0.180
18 8.5 0.200
19 9.0 0.220
20 9.5 0.240
21 10.0 0.260
22 10.5 0.290
23 11.0 0.320
24 11.5 0.370
25 12.0 0.500
26 12.5 0.630
7 13.0 0.680
28 13.5 0.710
29 14.0 0.740
30 14.5 0.760
31 15.0 0.780
32 15.5 0.800
33 16.0 0.820
3 16.5 0.830
35 17.0 0.850
36 17.5 0.860
37 18.0 0.870



38 18.5 0.885
39 19.0 0.900
40 19.5 0.910
41 20.0 0.920
42 20.5 0.930
43 21.0 0.940
44 21.5 0.950
45 22.0 0.960
46 22.5 0.970
47 23.0 0.980
48 23.5 0.990
49 24.0 1.000

Ahkkhhhhhhhkhhrohrhhhhihhhhhhkkhhhkhkhhkhhhkkkhkhkhhkhkhhhhhkhkhhhhhhhhhhhkhkhhkhkhkhhkhhkhhhkhkhhhkhk*k

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.25

Particle Size Distribution(s):

Size FINER COARSER
(mm) % Finer % Finer
3.0000 78.00 69.00
2.0000 76.00 63.00
1.0000 75,00 54,00
0.5000 74.00 47 .00
0.3000 73.00 44,00
0.2000 64.00 37.00
0.1000 44,00 23.00
0.0500 26.00 13.00
0.0300 14.00 7.00
0.0200 12.00 5.00
0.0100 8§.00 2.00
0.0050 5.00 1.00
0.0030 3.00 0.50
0.0010 1.00 0.30
0.0001 0.00 0.00

Detailed Between Structure Routing:

To Seg. Land Flow : Segment Muskingum
J B S # Condition Distance Slope Velocity Time K X
(ft) (%) (fps) (hr) (hr)
112 1 6 160.31 6.25 3.75 0.01 0.011 0.344




Civil Software Design -- SEDCAD+ Version 3.1

Copyright (C) 1937-1992. Pamela J. Schwab. All rights reserved.
B Company Name: COSTAIN COAL INC.
Filename: C:0SEDCAD30AREAGOAREAG6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:29:40
ALABAMA LAND AND MINERAIL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 4.80 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr
bUBWATFRSHFD/STRUCTURE INPUT/OUTPUT TABLE
~Hydrology-
Base—- Runoff Peak
JBS SWS Area CN UHS TC K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac~-ft) (cfs)
111 1 20.80% 81 F 0.291 0. 300 0.216 0.0 21.26 197.23
111 2 64.40% 68 M 0.715 0.000 0.000 0.0 9.33 43.38
111 3 1.90% 100 F 0.000 0.000 0.000 0.0 0.76 6.82
Type: Pond Label: BASIN 002A
111 Structure 157,10 31.35
111 Total IN 157.10 31.35 217.03
111 Total our 31.35 176.23
1 16.20% 68 M 0.203 0.000 0.000 0.0 2.35 19.17
2 2.30% 100 F 0.000 0.000 0.000 0.0 0.92 8.26
Type: Pond Label: BASIN 002B
112 Structure 18.50 34.61
112 Total IN 175.60 34.61 188.23
112 Total OUT 34.61 166.51
111 to 112 Routing 0.011 0.344
113 1 9.00 65 5 0.451 0.076 0.258 0.0 1.14 3.67
113 2 111.80* 81 F 0.%36 0.262 0.172 0.0 26.17 197.07
113 3 45,00% 68 M 0.267 0.000 0.000 0.0 6.52 48.12
113 4 4.80% 100 F 0.000 0.000 0.000 0.0 1.92 17.24
Typa: Pond Label: BASIN 002P
113 Structure 170.80 70.37
113 Total 1IN 346,20 70.37 346.64
113 Total OUT 70.37 335.32
112 to 113 Routing 0.021 0.339

SED:
S5Cp:
S8pr Pe

-Sedimentology-

Sediment
Peak Sediment Concentration

Settleaple Concentration



24VH: Yolume We

1c al Average Settleable Concentration - Peak 24 hours
24;\3,351: [‘*I lt};ﬂ‘ i@w;k:‘ ;B

age Settleable Concentration - Peak 24 hours

PS
K L s cp Tt # SED SCp SSp 24VW  24AA
(ft) (%) (hrs)  (toms) (mg/1) (ml/1) (ml/1) (ml/1)

M 111 1 0.24 75,0  12.9 0.900 0.300 2 3871.3
M 111 2 0.28 75.0 10.8 0.050 0.000 2 51.4

Mo1l1 3 0.00 50.0 0.0 0.0006 0.000 1 0.0
Type: Pond Label: BASIN 002A
111 Structure 3916.1
111 Total IN 3916.1 151281 117.19 68.26 11.07
111 Total OUT 127.5 5636 1.46 0.77 0.17
M 112 1 0.28 75.0 12.7 0.050 0.000 2 19.3
M 112 2 0.00 50.0 0.0 0.000 0.000 1 0.0
Type: Pond Label: BASIN 002B
112 Structure 146.8
112 Total IN 146.8 5638 1.84 1.02 0.23
112 Total OUT 92.9 3176 0.22 0.14 0.04
111 to 112 Rout*n” 0.011
113 1 0.32 75,0 11.0 0.003 0.076 1 0.3
113 2 0.24 75.0 12.8 0.900 0.262 2 4294.4
113 3 0.28 75.0 9.9 0.050 0.000 2 38.9
M, 113 4 0.00 50.0 0.0 0.000 0.000 1 0.0
Type: Pond Label: BASIN 002P
113 Structure 4421.2
113 Total IH 4421.2 97155 73.45 34.22 6.22
113 Total ouT 271.8 5847 1.36 0.66 0.14
112 to 113 Routlng 0.021
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Company Name: COSTAIN COAL INC.
Filename: C:0SEDCAD3OAREAGOAREAG-2B User: T.M.G.
Date: 01-19-1993 Time: 09:29:40
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS OOZP,'002A, 002B
Storm: 4.80 inches, 25 year- 6 hour, S5CS8 6 Hour
Hydrograph Conveolution Interval: 0.1 hr

DETAILED SUBWATERSHED INPUT/OUTPUT TABLE

Seg. Land Flow Segment Time Muskingum
J B S SWS # Condition Distance Slope Velocity Time Conc. K X
(ft) (%) (fps) (hr) (hr) (hr)

- e ot e e s o ke o o P M ko b e Ak e e e W S A e e e e A R A W Y A SR e S e S GG A - R S o O oy s - oo —

e e e e e o e S ot e i . o S A e e e - . S S S S e S e W o o e T T T " - ————- ————— — - - ——r—

0.54 0.536

oo o o e o ot o (i S i et e o e e o e e o o - — " > — — s oy T — - - ——————— " - — —————— - W —

113 2 -1 3 850.12 1.65 0.90 0.26 0.262 0.172

113 3 =-a 3 1500.00 4.93 1.55 0.27 0.267
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Company Name: COSTAIN COAL INC.
Filename: C:0SEDCAD30OAREAGOAREA6-2B User: T.M.G.
Date: 01-19-1993 Time: 09:29:40
ALABAMA LAND AMND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 4.80 inches, 25 year- 6 hour, SCS 6 Hour
iiyvdrograph Convolution Interval: 0.1 hr

Jl, Bl1, S1
BASIN 0024
Drainage Area from J1, Bl, S1, SWS(s)1l-3: 157.1 acres
Total Contributing Drainage Area: 157.1 acres
DISCHARGE OPTIONS:
Emergency
Spillway
Riser Dilameter (in) -
Riser Height (ft) ———-
Barrel Diameter (inj ————
Barrel Length ([t} -
Barrel Slops (%) e
nning’s n of Pipe ————
Spillway Elevation ————
Lowest Elevation of Holes e
# of Holes/Elevation e e
Entrance Loss Coefficient e
Tallwater Depth (ft) -———
Notch Angle (degreas) -
Weir Width (ft) ——
Siphon Crest Elevation e
Siphon Tube Diameter (in) ———
Siphon Tube Length ({t) -
Manning’s n of Siphon ———
Siphon Inlet Elevation e
Siphon Outlet Elevation -
Emergency Spillway Elevation 533.4
Crest Length (ft) 10.0
Z:1 (Left and Right) 2 2
Bottom Width (ft) 30.0
POND RESULTS:
sadiment Permanent Dead Sediment
Storage* Pool Space Algorithm
(db—’t) (ac ft) (%)

10.00 4.80 17.00 CSTRS



d on User Input

e
U2
D
o)
o
=
©
>
ot
0
o
T
W
0
e
—
g
-
X
N
®

Runoff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 24AA
(ac-ft) {cfs) (tons) (mg/1) (ml/1) (ml/1) (ml/1)
I 31.35 217.03 3916.1 151281 117.19 68.26 11.07
ouT 31.35 176,22 127.5 5636 1.46 .77 0.17
Peak Trap Hydrograph
Eievation Efficiency Detention Time
(%) (hrs)
535.0 96.74 0.47

;‘c***k*kk;kk*k>‘<:‘<'z‘<7'<*)<y‘c'}c‘k'kk'/’c;/':k*k**%k:&k**~k*****'k****************************************

J1, Bl, S2
BASIN 002B

Drainage Area from J1, B1, S2, SWS{(s)l-2: 18.5 acres
Toral Contributing Drainage Area: 175.6 acres

DISCHARGE OPTIONS:

Emergency
Spillway
Eﬁt:::: T T T TR T TOT I TN N YD O AIT T DT TN N N U T G I I T I I S AT T TR TR T N D N S I T I I e S I T e e e e e
Jser Diameter (in) -
Riser Height (ft) ————
Barrel Diameter (in) e
Barrel Length (ft) — -
Barrel Slope (%) ———
Manning’s n of Pipe -
Spillway Elevation —-——
Lowest Elevation <f Holes e o e
# of Holes/EBlevation ———
Entrance Loss Coefficlent ———
Tallwater Depth (ft; o
Notch Angle (degrees) e
Welr Width (ft) ———
Siphon Crest Elevation -———
Siphon Tube Diameter (in) -
Siphon Tube Length (ft) -———-
Manning’s n <of Siphoen  eeee
Siphon Iniet Elevation e
Siphon Cutlet Elevation ———
Emergency Spillway Elewvation 519.5
est Length (£t 10.90
1 (Left and Right} 2 2
Bottom Width (ft) 27.0

POND RESULYS:



Sediment Permanent Dead Sediment

storagex Pool Space Algorithm
fac~-ft} (ac-ft) (%)
10.30 5.27 17.00 CSTRS

*Sediment Capacity based on User Input

Runcff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 24AA
(ac~ft) (cfs) (tons) (mg/1l) (ml/1) (ml1/1) (ml/1)
N 4,61 188.23 146.8 5638 1.84 1.02 0.23
cuT 34.61 166,51 92.9 3176 .22 0.14 0.04
Peak Trap Hydrograph
Zlevation Efficiency Detention Time
(%) (hrs)
52101 36.69 0.39

BARARKAARXAAAARSARAARAAEARAKXRKRFARARTI A A AR XNA A A AR AR AT A A bbb okhdhhhhhhhhhhhhihhhhhkikhik

Ji, B1, S3
BASIN 002P

Drainage Area from J1, Bl, 83, SWS(s)l-4: 170.6 acres
Total Contributing Drainage Area: 346.2 acres

SCHARGE OPTIONS:

Bread
Crested Emergency
Welr Spillway
Riser Diameter (in) ——— = e
Riser Height (ft) e e
Barrel Diameter (in) o ————
Barrel Length (ft) o -
Barrel Slope (%) — -
Manning‘s n of Pipe ———— et
Spillway Elevation 504.0 ———
Lowest Elevation ot Holes e o e e e
# of Holes/Elevation e o
Entrance Loss Coefficient ———— e e
Tallwater Depth (ft) ——— e
Notch Angle (degrees) ————— o
Weir width (ft) 110.0 ———
Siphon Crest Elevation ——— ————
Siphon Tube Diameter (in) - ————
Sipheon Tupe Length (7t} - -
nning’s n of Siphon e o = e
Siphon Inlet Flevation ———— =
Siphon Outlet Elevation - ———-

Emergency Spillway Elevation e 505.0



Crest Length (ft) ———— 10,0
Z:1 {(Left and Right) —_— - 2 2

Bottom Width (ft) —-———— 114.0
IND RESULTS:
Sediment Permanent Dead Sediment
Storagex Pool Space Algorithm
(ac-ft) (ac~-£t) (%)
5.60 6.72 17.00 CSTRS

*Sediment Capacity hased on User Input

Runoff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 24A7
{(ac~ft) {(cfs) (tons) (mg/1) (ml/1) (ml/1l) (ml/1)
IN 70,37 346,64 4421.,2 97155 73.45 34.22 6,22
our 70.37 335,32 271.8 5847 1.36 0.66 0.14
Pealk Trap Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
505.0 93.85 0.19

D kAR R KRARAKRKRKAKRIKEKRNRRAREAKRRKKR KA hhhkkkkhhkhhkhhhhikhhhhkhhkhhhhhhhdhohbhbhrhohhhhbhrhkhhhhhhk
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Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

‘ Company Name: COSTAIN COAL INC.
Filename: C:OSEDCAD3OAREAGOAREAG-2B User: T.M.G.
Date: 01-19-1993 Time: 08:29:40
ALABAMA LAND AND MINERAL CORP, AREA & MINE BASINS 002P, 002A, 002B
Storm: 4.30 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Conveolution Interval: 0.1 hr

J1, B1, s1
BASIN O002A
Drainage Area from J1l, Bl, 81, SWS(s)l1l-3: 157.1 acres
Total Contributing Drainage Area: 157.1 acres
Euergency Total
i 7 Discharge

Elevation (cfs)
531.16 .0 0.0
531.32 0.0 0.0
531.82 0.0 0.0
532.32 0.0 0.0
532.82 0.0 0.0
533,32 0.0 0.0
533.40 0.¢ 0.0
533.8 20.8 20.8
533.96 27 .5 27.5
534.06 32.5 32.5
534,16 4301 43,1
534.260 54 .7 54.7
534.32 57 .4 67.4
534,35 67.4 67.4
534,82 144.7 , 144.7
534.85 144.7 , 144.7
535,00 181.7 181.7

FAKKRRIKKRERRRARFRKNRANKAXZEANEAARRARR kA hhhhkdhkRhhkhhhhkhkihhhkhkhihhhkkhhkhhihhhkhkkhhhhkhkhhhihhkk

J1i, B1, S2
BASIN 002B
Drainage area from J1, Bl, 82, SWS(s)l1-2: 18.5 acres
Toral Ccontributing Drainage Area: 175.6 acres
Energency Total
Spillway Discharge
(Cf:_;\ ; (CfS)
U. 0 0.0
0.0 0.0
.G 0.0
.U 0.0
0. 0.0




9.50 0.0 0.0
L 00 24.1 24.1
.01 24.5 24.5
.11 29.3 29.3
.21 38.9 38.9
31 49.4 49.4
.41 G0.9 60.9
.50 71.9 71.9
520.91 131.0 131.0
521.00 147.8 147.8
521.41 219.5 219.5
521.50 239.2 239.2
521.91 324.5 324.5
522.00 347.5 347.5
522.41 445.8 445.8
522.50 472.0 472.0
522.91 583.2 583.2
523.00 ¢12.0 612.6
523.41 736.6 736.6
523.50 769, 2 769.2
523.91 905.9 905.9
524.00 $41.6 941.6
524.41  1091.1 1091.1
524,50 1130.1 1130.1
525.00 1334.7 1334.7
hhkhkkhkhkkRrkhkhkhkhhhkhkhkhhikarhkhAFTASARA LA kA AALE A A kAT dhhhkhhkkhkkhhhkdohkhkhkhkhkhhkhkhkhkhdhidkkhhhkhkk
J1, B1l, S3
BASIN 0G2P
Drainage Area from J1, Bl, S3, SWS(s)l-4: 170.6 acres
Total Contributing Drainage Area: 346.2 acres
Broad
Crested Emergency Total
Welr Spillway Discharge
Elevation (Cf“) (cfs) (cfs)
502.33 0.0 0.0 0.0
502.50 0.0 0.0 0.0
503.00 0, 0.0 0.0
503.50 0.0 0.0 0.0
504.00 g.a 0.0 0.0
504.50 126.1 0.0 120.1
505.00 339.06 0.0 339.6
50%.50 623.8 96.3 720.2
505.53 44,3 102.2 746.5
505.63 711.6 121.5 833.1
505.73 7789 15007 939.6
505.83 840,72 203.5 1049.7
505.93 913.86 249.5 ‘1163.1
506.00 960.4 293.7 1254.1 .
506.43 1289.1 527 .4 1816.5
506.50 1342.3 92.9 1935.1
506.93  1705.7 268.3 2574.0
507,00 1764, 72 942.8 2707.2
507.43  2159.5 1261.4 3421.0
507.50 2223.% 1346.1 3569.6
507.93 2647.9 1704.1 4352.0
508.00 2716.46 1798.5 4514.8



.43 3168.4 2192.9 5361.3

.50 324105 2295.9 5537.4

L9300 37192 2725.1 6444.3

.00 3796.5 2836.6 6633.1

43 42987 3298.9 7597.6

.50 4380.0 3418.5 7798.5
509.93 4905.6 3912.7 8818.3
510.00 4920.6 4040.2 9030.8
KA KKK RKRRER KR IR A KRR KRR RR AR AR Ik ko kkhk kR Rk Rk kk Rk khkkkhkkkkhkkkkhhkhkkkkhhhkkkkkkkksk




'ivil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1937-1992. Pamela J. Schwab. All rights reserved.
Company Name: COSTAIN COAL INC.
ilename: C:8SEDCAD3ICAREAGOAREAG-2B User: T.M.G.
Date: 01-19-1993 Time: 09:29:40 )
ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASINS 002P, 002A, 002B
Storm: 4.80 lnches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-AREA-CAPACITY-DISCHARGE TABLE
J1, B1, S1
BASIN 00ZA
Drainage Area from J1, Bl, S1, SWS(s)1-3: 157.1 acres
Total Contributing Drainage Area: 157.1 acres
SW#1l: Emerdgency Spillway
Elev Stage Area Capaclty Discharge
(£t) {ac) fac-Lt) (cfs)

518.32 0.00 Q.00 0.00

530,82 12.50 1.72 9.42

531.16 0.00 1.78 10.00 0.00 Top of Sediment Storage (0 Stage)
531.32 0.1¢ 1.8l 0.30 0.00

531,82 0.66 1.91 1.23 0.00

32.32 1.16 2.10 2.23 0.00

532.82  1.66 2,36 3.34 0.00

533.32 2.16 2.63 4,59 0.00

532.40 2.24 2.67 4.80 0.00 Stage of SW#L

533.82 2.06 2.91 5.97 20.82

533.96 2.50 2.99 6.37 27.52

534.06 2.90 3.05 6.67 32.48

534.16  3.00 3.11 6.98 43.10

534.26  3.10 2.17 7.29 54.75

534.32 3.16 3.21 7.50 67.36

534.35 3.20 3.273 7.61 67.36

534.82 3.0606 3.53 9.19 144 .66

534.8% 3.70 3.55 9,31 144,66

534.98 3.82 3,55 9.75 176.23 Peak Stage

535.00  3.84 3.64 9.83 181.70

KEKEKAKRKEREFRA L AAARAAARARRAGRN R AR AT b hhhhhhhhhhhhhhhkhhhdr bbbt hhhhhhhhhdhhbihdthh

J1, B1, 82
BASIN 002B

Drainage Area from J1, Bl, 82, SWS(s)1l-2: 18.5 acres
Total Contributing Drainage Area: 175.6 acres

SW#Ll: Emergency Spillway

Stage  Are:s Capacity Discharge
(£t (s {ac-£1) (cfs)
508.00 0.06 U.0u J.00
516.50 8.5¢ L.24 V.34
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.00 1.97 10.50 0.00 Top of Sediment Storage (0 Stage)
J.49 2,02 0.98 0.00
0.99 2,08 2.00 0.00
1.49 2.1 3.06 -0.00
1.29 2.21 4.15 0.00
2.49 2.25 5.27 0.00 Stage of SW#L
2.99 2.35 G.43 24.08
3.00 2.392 6.45 24 .48
3.10 2.38 6.G69 29.30
3.20 2.40 6.93 38.90
3.30 2.42 7.17 49,44
3.4 2.45 7.41 60.86
3.4 2.47 /.64 71.86
3.90 2.57 83.66 131.00
3.99 2.59 5.90 147.80
4,10 2.5% 9.18 166.51 Peak Stadge
4,40 2. Gh 9,98 219.54
4.49 2.72 10.23 239,18
4,90 2.872 11.36 324,49
4,99 2.8 11.62 347.46
5,40 2.95 12.80 445,82
5.49 2.97 13.07 472 .03
5.90 5. 08 14.31 583.24
5.99 .11 14.59 612.64
6.40 3.22 15.88 736.60
5.49 3.24 16.18 769,18
6,90 3.3¢ 17.53 905.88
6.99 3.38 17.83 941.65
7.40 3.50 19.24 1091.14
7.49 3.52 19.56 1130.11
7,99 3.67 21.36 1334.68
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J1, B1l, 83
BASIN 002P
Drainaye Area from Ji, Bl, S3, SWS(s)l-4: 170.6 acres
Total Conrrlbutlnq Dralnaqe Area: 346.2 acres
SW#L:  Broad Crested Weir
SWi2:  Emergency Spillway

tage Ared Capacity Discharge
(ft) (ac) {ap £ty (cfs)
0.00 .00 0.00
3.00 P.87 i.51
0.00 3.70 8.60 0.00 Top of Sediment Storage (0 Stage)
.17 3.7¢ .63 0.00
.67 1.96 2.56 0.00 S T
1.17 18 4.59 0.00 _ T
1.67 1.3 G772 0.00 Stage of SW#1 ’ &
2.17 .50 8.95 120.06 )
2.606 4.57 1:1.23 335.32 Peak Stage
2.67 A 11.28 339.57 Stage of SW#2
3.17 5.1/ 13.76 720.18
3.20 5. LY 13.92 746.48
30340 L2 14.44 833.07
.40 SIS 14,98 939.60
3.50 SRR 12.51 1049.70



505%.93 3.5¢0 5.51 16.06 1163.11
506.00 3.67 5,57 16.45 1254.13
506.43 4,10 5.592 18.92 1816.51

J06.50 4.17 5.9 19. 34 1935.14

.93 4.¢60 6.7 22.00 2573.99
507,00 4.67 0.43 22.44% 2707.23
507.43 ©B.10 6.82 25.29 3420.98
207.50 5.17 G.88 25.77 3569.60
507,93 5.60 7.2¢8 28.82 4352.00
508.00 5.67 7.3% 29.33 4514.83
508.43  6.10 7.76 32.58 5361.27
508.50 6.17 7.83 33.12 5537.41
508.93 06.60 3.26 36.58 6444.33
509.00 ©6.67 8.33 37.16 6633.11
509.43 7.10 8,77 40,83 7587.64
509.50 7.17 8.84 41.4% 7798.51
509.93 7.60 9.2% 45.35 8818.32
510.00 7.67 9.37 46,00 9030.81
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SOIL CLASSIFICATION




Alabama Land and Mineral Corp.
Area 6 Mine
Permit Application

- STABILITY ANALYSIS DATA

METHODQLOGY

The static and dynamic 1loading stability analyses were
performed using the Simplified Bishop Method. The computer program
- used was the REAME Slope Stability Program as developed by Dr. Yang
H. Huang, P.E. of the University of Kentucky.

SOIL CLASSIFICATION UNITS
The soil types (soil classifications) to be used in the

construction of the embankment structure (SM) and the soil types
(soil classification) of the material between the proposed
. embankment and stiff base (ML) for sediment basins 002P, 002A, and
002B were sampled and analyzed by Perc Engineering Co., Inc. The
soil properties used in the stability analysis (SM and ML) type
soils, was taken from U.S. Department of the Interior Bureau of
Reclamation Design of Small Dams.*

SOIL PROPERTIES

UNIFIED COHESION ANGLE OF DESIGN
CLASS ({PSF) INT. FRICTION DENGIIY
BASIN 002P
Dam Material SM 270.00 33.02 132.14
Foundation ML 100.80 30.54 123.04
BASIN 002A
Dam Material SM 270.00 33.02 132.14
Foundation ML 100.80 30.54 123.04
BASIN 002B
Dam Material SM 270.00 33.02 132.14
Foundation ML 100.80 30.54 123.04

* United States Department of Interior Bureau of Reclamation Design
of Small Dams page 137.



Alabama Land and Mineral Corp.
Area 6 Mine
Permit Application

STABILITY ANALYSIS DATA
(Continued)

DESIGN DATA

(1)
(2)
(3)

(4)

(5)

(6)

Design Density = 95% of the Standard Proctor maximum density
Embankment top width = 12.0' minimum

Freeboard = 10% of structure (from top of embankment to normal
pool level)

Safety factors for embankments with 2.5H:1V slopes, front and
back

* 7.2 feet
* 17.2 feet
* 14.5 feet

Sediment Basin 002P design height
Sediment Basin 002A design height
Sediment Basin 002B design height

o

* Vertical distance measured from top of the embankment to toe
of the upstream slope.

DMIN = (.00

SAFETY FACTORS

BASIN STATIC SEISMIC
NUMBER SAFETY FACTOR SAFETY FACTOR
0o2P 2.947 2.565
002A 2.010 1.750
002B 2.222 1.933

FOUNDATIONS AND ABUTMENTS

The foundation and abutments area will be inspected for

visible structural deficiencies after clearing and grubbing, and if
found they will be treated using sound engineering practices.
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PROCTOR TEST REFORT
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ALABAMA LAND AND MINERAL CORP.
AREA 6 MINE
PERMIT APPLICATION
STABILITY ANALYSIS
BASIN 002A




01-21-93 Execution of **% REAME **%%
UNIVERSITY of KENTUCKY computer model
by Dr. Yang H. Huang
M.B. ENGINEERING PROGRAMS INC.
P.O. Box 1453
Paintsville, Ky. 41240
dated 10-12-1985,
Walker Service Company
P. 0. Box 309 - Plant Street
QOakman, Alabama 35579

10:20:21
version of the

Adapted | by

Version 3.02
Prepared for :
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* ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASIN 002A STATI *
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NUMBER OF BOUNDARY LINES=

4

NUMBER OF POINTS ON BOUNDARY LINES ARE: 2 2 3

ON BOUNDARY LINE NO.

1 .000
2 500.000

13.000
. 000

1,POINT NO. AND COORDINATES ARE:

ON BOUNDARY LINE NO. 2,POINT NO. AND COORDINATES ARE:
1 200.000 8.800
2 304.706 6.078
ON BOUNDARY LINE NO. 3,POINT NO. AND COORDINATES ARE:
.000 14.000
200.000 8.800
237.700 23.880
ON BOUNDARY LINE NO. 4,POINT NO. AND COORDINATES ARE:
1 .000 23.880
2 237.700 23.880
3 242.950 25.980
4 254.950 25.980
5 291.354 11.418
6 304.706 6.078
7 500.000 1.000

LINE NO. AND SLOPE OF EACH SEGMENT ARE:

1 -.026

2 ~-.026

3 -.026 .400

4 .000 .400 .000 -.400 -.400 -.026

NO. OF RADIUS CONTROL Z0NES=1 PLOT OR NO PLOT=1 NO. OF SEEPAGE CASES=1
TOTAIL NO. OF LINES AT BOTTOM OF RADIUS CONTROL ZONES ARE: 1

ZONE NO. 1 RADIUS DECREMENT= .000
ID NO. FOR FIRST CIRCLE= 1

FOR RAD. CONT.
NO. OF CIRCLES= 5

LINE NO.= 1 BEGIN PT. NO.= 1 END PT. NO.= 2
SOIL NO. COHESION F. ANGLE UNIT WT.
1 100.800 30.540 123.040
2 270.000 33.020 132.140
3 .000 . 000 62.400
SEISMIC COEFFICIENT= .000 MIN. DEPTH OF TALLEST SLICE= .000
UNIT WEIGHT OF WATER= 62.400



THE FACTORS OF SAFETY ARE DETERMINED BY THE SIMPLIFIED BISHOP METHOD

NSPG = 1 NSRCH = 0 # OF SLICES = 10 NO. OF ADD. RADII= 2

NO. OF POINTS ON WATER TABLE FOR EACH CASE= 6

UNDER SEEPAGE CONDITION 1,POINT NOC. AND COORDINATES OF WATER TABLE ARE:

1 .000 23.880
2 237.700 23.880
3 258.872 19.251
4 291.354 11.418
5 304.706 6.078
6 500.000 1.000
POINT1=( 256.000, 47.000)
POINT2=( 256.000, 27.000)
POINT3=( 306.000, 27.000)
NJ= 2 NI= 2
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID WITH
+ XINC= 10.000 AND YINC= 10.000
AT POINT ( 256.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
40.642 6.503
36.723 7.429
32.804 8.033
28.885 8.964
24.965 11.911
LOWEST FACTOR OF SAFETY= 6.503 AND OCCURS AT RADIUS = 40.642
AT POINT ( 256.000, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
30.646 6.670
26.730 7.384
22.815 7.498
18.%00 8.085
14.985 10.913
IOWEST FACTOR OF SAFETY= 6.670 AND OCCURS AT RADIUS = 30,646
AT POINT ( 256.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.649 7.568
16.787 7.879
12.924 8.336
95.062 9.801
5.199 11.722
LOWEST FACTOR OF SAFETY= 7.568 AND OCCURS AT RADIUS = 20.649
AT POINT ( 281.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
41.292 2.191
38.872 2.576
36.452 2.859
34.032 3.519

31.612 5.352



LOWEST FACTOR OF SAFETY= 2.191 AND OCCURS AT RADIUS = 41.292

AT POINT ( 281.000, 37.000) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

31.295 2.235
29.018 2.667
26.740 3.018
24.462 3.736
22.184 5.704
LOWEST FACTOR OF SAFETY= 2.235 AND OCCURS AT RADIUS = 31.295
AT POINT ( 281.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
21.299 2.555
19.163 3.074
17.028 3.431
14.893 4.181
12.757 6.309
LOWEST FACTOR OF SAFETY= 2.555 AND OCCURS AT RADIUS = 21.299
AT POINT ( 306.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
41.942 3.220
41.249 3.911
40.556 5.106
39.863 7.082
39.170 13.027
4/ LOWEST FACTOR OF SAFETY= 3.220 AND OCCURS AT RADIUS = 41.942
AT POINT ( 306.000, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
31.945 3.721
31.394 4.516
30.844 6.049
30.293 8.512
29.742 15.934
LOWEST FACTOR OF SAFETY= 3.721 AND OCCURS AT RADIUS = 31.945
AT POINT ( 306.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
21.949 4.639
21.540 5.636
21.132 7.594
20.723 11.148
20.315 21.193
' LOWEST FACTOR OF SAFETY= 4.639 AND OCCURS AT RADIUS = 21.949
FOR PIEZOMETRIC LINE NO. 1
POINT ( 281.000, 47.000) ,RADIUS 41.292
THE MINIMUM FACTOR OF SAFETY IS 2.191

AT POINT ( 281.000, 47.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

41.292 2.191
38.872 2.576
36.452 2.859
34.032 3.519
31.612 5.352
LOWEST FACTOR OF SAFETY= 2.191 AND OCCURS AT RADIUS = 41.292
AT POINT ( 291.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
41.552 2.060
39.823 2.635
38.093 3.070
36.364 3.973
34.635 6.627
LOWEST FACTOR OF SAFETY= 2.060 AND OCCURS AT RADIUS = 41,552
AT POINT ( 301.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
41.812 2.419
40.773 3.239
39.735 3.915
38.696 5.279
37.658 9.369
LOWEST FACTOR OF SAFETY= 2.419 AND OCCURS AT RADIUS = 41.812
POINT (  291.000, 57.000) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
51.549 2.010
49.677 2.524
47.805 2.938
45.934 3.805
44.062 6.229
LOWEST FACTOR OF SAFETY= 2.010 AND OCCURS AT RADIUS = 51.549
AT POINT ( 291.000, 67.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
61.545 2.042
59.531 2.516
57.517 2.867
55.503 3.647
53.489 5.883
LOWEST FACTOR OF SAFETY= 2.042 AND OCCURS AT RADIUS = 61.545
AT POINT (  301.000, 57.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
51.808 2.326
50.628 3.022
49.447 3.637
48.266 4.878
47.085 8.563

LOWEST FACTOR OF SAFETY= 2.326 AND OCCURS AT RADIUS = 51.808

AT POINT ( 281.000, 57.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

51.289 2.229
48.726 2.629
46.164 2.914
43.601 3.496
41.039 5.038
IOWEST FACTOR OF SAFETY= 2.229 AND OCCURS AT RADIUS = 51.289
AT POINT ( 293.500, 57.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
51.614 2.018
49.915 2.599
48.216 3.052
46.517 3.978
44.818 6.665
LOWEST FACTOR OF SAFETY= 2.018 AND OCCURS AT RADIUS = 51.614
AT POINT ( 288.500, 57.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
51.484 2.040
49.439 2.493
47.395 2.854
45.350 3.671
43.306 5.868
LOWEST FACTOR OF SAFETY= 2.040 AND OCCURS AT RADIUS = 51.484
POINT ¢ 291.000, 59.500) UNDER SEEPAGE i,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
54.048 2.015
52.140 2.511
50.233 2.905
48.326 3.770
46.419 6.137
LOWEST FACTOR OF SAFETY= 2.015 AND OCCURS AT RADIUS = 54.048
AT POINT ( 291.000, 54.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
49.049 2.015
47.213 2.544
45.377 2.971
43.541 3.842
41.705 6.325
LOWEST FACTOR OF SAFETY= 2.015 AND OCCURS AT RADIUS = 49,049
FOR PIEZOMETRIC LINE NO. 1
AT POINT ( 291.000, 57.000) ,RADIUS 51.549

THE MINIMUM FACTOR OF SAFETY IS 2.010




CROSS SECTION IN DISTORTED SCALE

NUMERALS INDICATE BOUNDARY LINE NO. IF THERE ARE MORE THAN 10
BOUND. LINES,ALPHABETS WILL THEN BE USED. P INDICATES

P1ZOMETRIC LINE. IF A PORTION OF PIEZOMETRIC LINE COINCIDES WITH
THE GROUND OR ANOTHER BOUNDARY LINE,ONLY THE GROUND OR BOUNDARY
LINE WILL BE SHOWN. X INDICATES INTERSECTION OF TWO BOUNDARY
LINES. * INDICATES FAILURE SURFACE.

THE MINIMUM FACTOR OF SAFETY IS 2.010
3.600E+01 X+++++++++X+++++++++X+++++++++ X+t X+ 4K
+ + +
+ + +
+ + +
+ + +
3.200E+01 X X + + + + X
+ + +
+ + +
+ + +
+ + +
2.800E+01 X X + + + + X
+ + +
+ + +
+ + 44 +
+ + 44 +
2.400E+01 X X44444444444444%4 + + X
+ + 3P4 +
+ + 3P4 +
+ + 3P4 +
+ + 3P4 +
2.000E+01 X X + 3P4 + + X
+ + 3 4 +
+ + 3 P4 +
+ + 3 P4 +
+ + 3 P4 +
1.600E+01 X X + 3 +P4 + + X
+ + 3 %4 +
+ + 3 *4 +
+ 333 3 %4 +
+ 11 33 3 4 +
1.200E+01 X X 11 33 3 + 4 + + X
+ + 11 33 3 %4 +
+ + 11 33 3 *4 +
+ + 11 333 *4 +
+ + 11 X2 *4 +
8.000E+00 X X + 11 22%4 + + X
+ + 11 2X* +
+ + 11*%X4 +
+ + 11 44 +
+ + 11 44 +
4.000E+00 X X + + 11 4 + X
+ + 1144 +
+ + 1144 +
+ + 114 +
+ + 14 +
.000E+00 X+++++++++X+++++++++X+++++++++X+++++1+++ X+ +++++++4X
+ + +
+ + +
+ + +
+ + ; +
-4,000E+00 X+++++++++X+++++++++X+++ttttt+X+++++++++ XX



7 -8.00E+01 8.00E+01 2.40E+02 4.00E+02 5.60E+02 7.20E+02
....RUN COMPLETE. ... :




10:21:53 01-21-93 Execution of #*** REAME #*%%*
mversion of the UNIVERSITY of KENTUCKY computer model
by Dr. Yang H. Huang
by M.B. ENGINEERING PROGRAMS INC.
P.O. Box 1453
~ ’ Paintsville, Ky. 41240
Version 3.02 dated 10-12-1985.
Prepared for : Walker Service Company
P. O. Box 309 - Plant Street
QOakman, Alabama 35579
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* ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASIN 002A DYNAM *
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NUMBER OF BOUNDARY LINES= 4

NUMBER OF POINTS ON BOUNDARY LINES ARE: 2 2 3 7

ON BOUNDARY LINE NO.

1 .000
2 500.000

13.000
. 000

1,POINT NO. AND COORDINATES ARE:

ON BOUNDARY LINE NO. 2,POINT NO. AND COORDINATES ARE:

1 200.000 8.800
2 304.706 6.078
ON BOUNDARY LINE NO. 3,POINT NO. AND COORDINATES ARE:
.000 14.000
200.000 8.800
237.700 23.8890
ON BOUNDARY LINE NO. 4,POINT NO. AND COORDINATES ARE:
1 .000 23.880
2 237.700 23.880
3 242.950 25.980
4 254.950 25.9890
5 291.354 11.418
6 304.706 6.078
7 -500.000 1.000
LINE NO. AND SLOPE OF EACH SEGMENT ARE:
1 -.026
2 -.026
3 -.026 .400
4 .000 .400 .000 -.400 -.400 -.026

NC. OF RADIUS CONTROL ZONES=1 PLOT OR NO PLOT=1 NO. OF SEEPAGE CASES=1
TOTAL NO. OF LINES AT BOTTOM OF RADIUS CONTROL ZONES ARE: 1

ZONE NO. 1 RADIUS DECREMENT= . 000
ID NO. FOR FIRST CIRCLE= 1

FOR RAD. CONT.
NO. OF CIRCLES= 5

"END PT. NO.= 2

LINE NO.= 1 BEGIN PT. NO.= 1
SOIL NO. COHESION F. ANGLE UNIT WT.
1 100.800 30.540 123.040
2 270.000 33.020 132.140
3 . 000 . 000 62.400
SEISMIC COEFFICIENT= .050 MIN. DEPTH OF TALLEST SLICE= .000
UNIT WEIGHT OF WATER= 62.400



THE FACTORS OF SAFETY ARE DETERMINED BY THE SIMPLIFIED BISHOP METHOD

NSPG = 1 NSRCH = 0 # OF SLICES = 10 NO. OF ADD. RADII= 2

NO. OF POINTS ON WATER TABLE FOR EACH CASE= 6

UNDER SEEPAGE CONDITION 1,POINT NO. AND COORDINATES OF WATER TABLE ARE:

1 .000 23.880
2 237.700 23.880
3 258.872 19.251
4 291.354 11.418
5 304.706 6.078
6 500.000 1.000
POINT1=( 256.000, 47.000)
POINT2=(  256.000, 27.000)
POINT3={ 306.000, 27.000)
NJ= 2 NI= 2
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID WITH
XINC= 10.000 AND YINC= 10.000
AT POINT {( 256.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
40.642 4.485
36.723 5.169
32.804 5.646
28.885 6.472
24.965 8.750
LOWEST FACTOR OF SAFETY= 4.485 AND OCCURS AT RADIUS = 40.642
AT POINT ( 256.000, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
30.646 4.803
26.730 5.394
22.815 5.610
18.900 6.210
14.985 8.361
LOWEST FACTOR OF SAFETY= 4.803 AND OCCURS AT RADIUS = 30.646
AT POINT ( 256.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.649 5.829
16.787 6.268
12.924 6.751
9.062 7.989
5.199 9.700
LOWEST FACTOR OF SAFETY= 5.829 AND OCCURS AT RADIUS = 20.649
AT POINT ( 281.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
41.292 1.898
38.872 2.245
36.452 2.505
34.032 3.098

31.612 4.729



LOWEST FACTOR OF SAFETY= 1.898 AND OCCURS AT RADIUS = ' 41.292

AT POINT ( 281.000, 37.000) UNDER SEEPAGE 1,
©8F RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
31.295 1.955
29.018 2.343
26.740 2.654
24.462 3.292
22.184 5.042
LOWEST FACTOR OF SAFETY= 1.955 AND OCCURS AT RADIUS = 31.295
AT POINT ( 281.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
21.299 2.248
19.163 2.708
17.028 3.023
14.893 3.688
12.757 5.579
LOWEST FACTOR OF SAFETY= 2.248 AND OCCURS AT RADIUS = 21.299
AT POINT ( 306.000, 47.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
41.942 2.807
41.249 3.439
40.556 4.509
39.863 6.266
39.170 11.550
LOWEST FACTOR OF SAFETY= 2.807 AND OCCURS AT RADIUS = 41.942
AT POINT ( 306.000, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
31.945 3.234
31.394 3.961
30.844 5.347
30.293 7.537
29.742 14.134
LOWEST FACTOR OF SAFETY= 3.234 AND OCCURS AT RADIUS = 31.945
AT POINT ( 306.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
21.949 4.002
21.540 4.907
21.132 6.693
20.723 9.880
20.315 18.809
LOWEST FACTOR OF SAFETY=  4.002 AND OCCURS AT RADIUS = 21.949
FOR PIEZOMETRIC LINE NO. 1
POINT (  281.000, 47.000) ,RADIUS 41.292
THE MINIMUM FACTOR OF SAFETY IS 1.898

AT POINT ( 281.000, 47.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING

41.292 1.898
38.872 2.245
36.452 2.505
34.032 3.098
31.612 4.729
LOWEST FACTOR OF SAFETY=
AT POINT ( 291.000, 47.000)
THE RADIUS AND THE CORRESPONDING
41.552 1.801
39.823 2.314
38.093 2.700
36.364 3.502
34.635 5.862
LOWEST FACTOR OF SAFETY=
AT POINT ( 301.000, 47.000)
THE RADIUS AND THE CORRESPONDING
41.812 2.116
40.773 2.849
39.735 3.451
38.696 4.663
37.658 8.299
LOWEST FACTOR OF SAFETY=
<0 POINT (  291.000, 57.000)
“ZAE RADIUS AND THE CORRESPONDING
51.549 1.750
49.677 2.211
47.805 2.582
45.934 3.353
44.062 5.508
LOWEST FACTOR OF SAFETY=
AT POINT ( 291.000, 67.000)
THE RADIUS AND THE CORRESPONDING
61.545 1.766
59.531 2.191
57.517 2.510
55.503 3.211
53.489 5.201
LOWEST FACTOR OF SAFETY=
AT POINT (  301.000, 57.000)
THE RADIUS AND THE CORRESPONDING
51.808 2.034
50.628 2.657
49.447 3.203
48.266 4.307
47.085 7.583

LOWEST FACTOR OF SAFETY=

AT POINT (

281.000,

57.000)

FACTOR OF SAFETY

1.898 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.801 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

2.116 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.750 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.766 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

2.034 AND OCCURS

UNDER SEEPAGE

ARE:

AT RADIUS =

1,
ARE:

AT RADIUS =

1,
ARE:

AT RADIUS =

1,
ARE:

AT RADIUS

1,
ARE:

]

AT RADIUS

1,
ARE:

AT RADIUS

1,

41.292

41.552

41.812

51.549

61.545

51.808



THE RADIUS AND THE CORRESPONDING

51.289 1.507
48.726 2.267
46.164 2.528
43.601 3.058
41.039 4.447
LOWEST FACTOR OF SAFETY=
AT POINT ( 293.500, 57.000)
THE RADIUS AND THE CORRESPONDING
51.614 1.760
49,915 2.280
48.216 2.683
46.517 3.507
44.818 5.895

LOWEST FACTOR OF SAFETY=

AT POINT ( 288.500, 57.000)
THE RADIUS AND THE CORRESPONDING
51.484 1.771
49.439 2.179
47.395 2.505
45.350 3.234
43.306 5.187
LOWEST FACTOR OF SAFETY=

POINT ( 291.000, 59.500)

54.048 1.751
52.140 2.197
50.233 2.552
48.326 3.322
46.419 5.426

E RADIUS AND THE CORRESPONDING

LOWEST FACTOR OF SAFETY=

AT POINT ( 291.000,
THE RADIUS AND THE CORRESPONDING
49.049 1.757
47.213 2.231
45.377 2.611
43.541 3.386
41.705 5.593

54.500)

LOWEST FACTOR OF SAFETY=

FOR PIEZOMETRIC LINE NO.

AT POINT (

291.000,

1

57.000)

,RADIUS
THE MINIMUM FACTOR OF SAFETY IS

FACTOR OF SAFETY

1.907 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.760 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.771 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.751 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

1.757 AND OCCURS

51.549
1.750

ARE:

AT RADIUS

1,
ARE:

AT RADIUS

ARE:

AT RADIUS

1,
ARE:

AT RADIUS

1,
ARE:

AT RADIUS

51.289

51.614

51.484

54.048

49.049



CROSS SECTION IN DISTORTED SCALE

NUMERALS INDICATE BOUNDARY LINE NO. IF THERE ARE MORE THAN 10
BOUND. LINES,ALPHABETS WILL THEN BE USED. P INDICATES

P1ZOMETRIC LINE. IF A PORTION OF PIEZOMETRIC LINE COINCIDES WITH
THE GROUND OR ANOTHER BOUNDARY LINE,ONLY THE GROUND OR BOUNDARY
LINE WILL BE SHOWN. X INDICATES INTERSECTION OF TWO BOUNDARY
LINES. * INDICATES FAILURE SURFACE.

THE MINIMUM FACTOR OF SAFETY IS 1.750
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10:44:43 01-21-93 Execution of *** REAME **x
Amversion of the UNIVERSITY of KENTUCKY computer model
e by Dr. Yang H. Huang
Adapted by M.B. ENGINEERING PROGRAMS INC.

P.O. Box 1453

Paintsville, Ky. 41240
Version 3.02 dated 10-12-1985.
Prepared for : Walker Service Company

P. 0. Box 309 - Plant Street

Oakman, Alabama 35579

kkkdkkkkkkhkkhkhkhhkhhkkkhkkhkhkkhkhhkhkhkhkkhkhkhkhhkkkhhhkhkhkhkhhhkhhhhkhkkhhkkkhid

* ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASIN 002B STATI *
dkdkdkkdkhkhkkkhhhkhkkhhkkhhhhkhkkhkhhhhhkhdhhhhkhkhhkhkrhhkdhhkddkhhdk

NUMBER OF BOUNDARY LINES= 4
NUMBER OF POINTS ON BOUNDARY LINES ARE: 2 2 3 7
ON BOUNDARY LINE NO. 1,POINT NO. AND COORDINATES ARE:
1 .000 13.000
2 500.000 . . 000
ON BOUNDARY LINE NO. 2,POINT NO. AND COORDINATES ARE:
1 200.000 8.800
2 290.374 6.450

ON BOUNDARY LINE NO. 3,POINT NO. AND COORDINATES ARE:

.000 14.000
200.000 8.800
228.750 20.300

ON BOUNDARY LINE NO. 4,POINT NO. AND COORDINATES ARE:

1 .000 20.300

2 228.750 20.300

3 236.250 23.300

4 248.250 23.300

5 280.680 10.328

6 290.374 6.450

7 500.000 1.000

LINE NO. AND SLOPE OF EACH SEGMENT ARE:

1 -.026
2 -.026
3 ~.026 .400
4 .000 .400 .000 -.400 -.400 -.026

NO. OF RADIUS CONTROL ZONES=1 PLOT OR NO PLOT=]1 NO. OF SEEPAGE CASES=1l
TOTAL NO. OF LINES AT BOTTOM OF RADIUS CONTROL ZONES ARE: 1

FOR RAD. CONT. ZONE NO. 1 RADIUS DECREMENT= .000
NO. OF CIRCLES= 5 ID NO. FOR FIRST CIRCLE= 1
LINE NO.= 1 BEGIN PT. NO.= 1 END PT. NO.= 2
SOIL NO. COHESION F. ANGLE UNIT WT.
1 100.800 30.540 123.040
2 270.000 33.020 132.140
3 .000 .000 62.400
SEISMIC COEFFICIENT= .000 MIN. DEPTH OF TALLEST SLICE= . 000

UNIT WEIGHT OF WATER= 62.400



THE FACTORS OF SAFETY ARE DETERMINED BY THE SIMPLIFIED BISHOP METHOD

NSPG = 1 NSRCH = 0 # OF SLICES = 10 NO. OF ADD. RADII= 2

NO. OF POINTS ON WATER TABLE FOR EACH CASE= 6

UNDER SEEPAGE CONDITION 1,POINT NO. AND COORDINATES OF WATER TABLE ARE:

1 .000 20.300
2  228.750 20.300
3 250.402 16.422
4  280.680 10.328
5 290.374 6.450
6 500.000 1.000
POINT1=( 249.000, 44.000)
POINT2=(  249.000, 24.000)
POINT3=(  291.000, 24.000)
NT= 2 NI= 2
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID WITH
XINC= 10.000 AND YINC= 10.000
AT POINT ( 249.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
37.461 7.443
34.112 8.598
30.762 9.049
27.413 10.024
24.063 13.690
LOWEST FACTOR OF SAFETY= 7.443 AND OCCURS AT RADIUS = 37.461
AT POINT (  249.000, 34.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
27.465 7.401
24.117 7.969
20.769 8.165
17.422 9.059
14.074 12.420
LOWEST FACTOR OF SAFETY= 7.401 AND OCCURS AT RADIUS = 27.465
AT POINT (  249.000, 24.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
17.468 7.868
14.160 8.915
10.852 9.727
7.544 11.411
4.236 13.639
LOWEST FACTOR OF SAFETY= 7.868 AND OCCURS AT RADIUS = 17.468
AT POINT (  270.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38,007 2.439
35,865 2.931
33.723 3.261
31.581 3.934

29.439 5.802



LOWEST FACTOR OF SAFETY= 2.439 AND OCCURS AT RADIUS = 38.007

AT POINT ( 270.000, 34.000) UNDER SEEPAGE 1,
"§F RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
28.011 2.446
26.011 2.984
24.011 3.379
22.012 4.201
20.012 6.235
LOWEST FACTOR OF SAFETY= 2.446 AND OCCURS AT RADIUS = 28.011
AT POINT ( 270.000, 24.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
18.014 2.841
16.157 3.492
14.299 3.943
12.442 4.809
10.585 7.023
LOWEST FACTOR OF SAFETY= 2.841 AND OCCURS AT RADIUS = 18.014
AT POINT (  291.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.553 3.317
37.862 4.002
37.170 5.289
36.479 7.317
35.788 13.378
LOWEST FACTOR OF SAFETY= 3.317 AND OCCURS AT RADIUS = 38.553
AT POINT ( 291.000, 34.000) UNDER SEEPAGE 1, '
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
28.556 3.760
28.007 4.547
27.458 6.232
26.910 8.719
26.361 16.196
LOWEST FACTOR OF SAFETY= 3.760 AND OCCURS AT RADIUS = 28.556
AT POINT ( 291.000,  24.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
18.560 4.607
18.153 5.558
17.747 7.428
17.340 11.284
16.934 21.348
LOWEST FACTOR OF SAFETY= 4.607 AND OCCURS AT RADIUS = 18.560
FOR PIEZOMETRIC LINE NO. 1
POINT (  270.000, 44.000) ,RADIUS 38.007
THE MINIMUM FACTOR OF SAFETY IS 2.439

AT POINT ( 270.000, 44.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

38.007 2.439
35.865 2.931
33.723 3.261
31.581 3.934
29.439 5.802
LOWEST FACTOR OF SAFETY= 2.439 AND OCCURS AT RADIUS = 38.007
AT POINT ( 280.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.267 2.264
36.816 2.968
35.365 3.511
33.914 4.589
32.462 7.558
LOWEST FACTOR OF SAFETY= 2.264 AND OCCURS AT RADIUS = 38.267
AT POINT ( 290.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.527 3.091
37.767 3.723
37.006 4.962
36.246 6.819
35.485 12.369
LOWEST FACTOR OF SAFETY= 3.091 AND OCCURS AT RADIUS = 38.527
POINT ( 280.000, 54.000) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.264 2.222
46.670 2.838
45.077 3.320
43.483 4.356
41.889 6.995
LOWEST FACTOR OF SAFETY= 2.222 AND OCCURS AT RADIUS = 48.264
AT POINT ( 280.000, 64.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
58.260 2.275
56.524 2.865
54,788 3.282
53.053 4.137
51.317 6.536
LOWEST FACTOR OF SAFETY= 2.275 AND OCCURS AT RADIUS = 58.260
AT POINT ( 290.000, 54.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.524 2.859
47.621 3.463
46.718 4.457
45.815 6.073
44.913 10.828
LOWEST FACTOR OF SAFETY= 2.85% AND OCCURS AT RADIUS = 48.524

AT POINT ( 270.000, 54.000) UNDER SEEPAGE i,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

48.004 2.526
45.719 3.041
43.435 3.399
41.151 4.041
38.866 5.476
LOWEST FACTOR OF SAFETY= 2.526 AND OCCURS AT RADIUS = 48.004
AT POINT ( 282.500, 54.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.329 2.243
46.908 2.932
45.487 3.498
44.066 4.607
42.645 = 7.611
LOWEST FACTOR OF SAFETY= 2.243 AND OCCURS AT RADIUS = 48.329
AT POINT ( 277.500, 54.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.199 2.257 '
46.432 2.822
44.666 3.231
42.900 4.131
41.134 6.502
LOWEST FACTOR OF SAFETY= 2.257 AND OCCURS AT RADIUS = 48.199
POINT (  280.000, 56.500) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
50.763 2.230
49.134 2.831
47.505 3.290
45.875 4.303
44.246 6.872
LOWEST FACTOR OF SAFETY= 2.230 AND OCCURS AT RADIUS = 50.763
AT POINT (  280.000, 51.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
45.765 2.222
44.207 2.855
42.649 3.369
41.091 4.409
39.533 7.125
LOWEST FACTOR OF SAFETY= 2.222 AND OCCURS AT RADIUS = 45.765
AT POINT ( 280.000, 49.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
43.265 2.229
41.743 2.884
40.221 3.417
38.698 4.465
37.176 7.261
LOWEST FACTOR OF SAFETY= 2.229 AND OCCURS AT RADIUS = 43.265

AT POINT ( 282.500, 51.500) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

45.830 2.251
44.444 2.978
43.059 3.543
41.674 4.671
40.288 7.771
LOWEST FACTOR OF SAFETY= 2.251 AND OCCURS AT RADIUS = 45.830
AT POINT ( 277.500, 51.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
45.700 2.243
43.969 2.813
42.238 3.245
40.508 4.204
38.777 6.610
LOWEST FACTOR OF SAFETY= 2.243 AND OCCURS AT RADIUS = 45.700
FOR PIEZOMETRIC LINE NO. 1
AT POINT ( 280.000, 51.500) ,RADIUS 45,765

THE MINIMUM FACTOR OF SAFETY IS 2.222




CROSS SECTION IN DISTORTED SCALE

NUMERALS INDICATE BOUNDARY LINE NO. IF THERE ARE MORE THAN 10
BOUND. LINES,ALPHABETS WILL THEN BE USED. P INDICATES

P1ZOMETRIC LINE. IF A PORTION OF PIEZOMETRIC LINE COINCIDES WITH
THE GROUND OR ANOTHER BOUNDARY LINE,ONLY THE GROUND OR BOUNDARY
LINE WILL BE SHOWN. X INDICATES INTERSECTION OF TWO BOUNDARY
LINES. * INDICATES FAILURE SURFACE.

THE MINIMUM FACTOR OF SAFETY IS 2.222
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01-21-93 Execution of *** REAME **%
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* ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASIN 002B DYNAM *
hhkhhkhkhkhhkdhkhhhhhrhhhhhkhkhhhhhhhhhhkhhhrhrrhkhhhhhhdhhhhhhhhhkhhdhdhs

NUMBER OF BOUNDARY LINES= 4
NUMBER OF POINTS ON BOUNDARY LINES ARE: 2 2 3 7
ON BOUNDARY LINE NO. 1,POINT NO. AND COORDINATES ARE:
1 .000 13.000
2 500.000 . 000

ON BOUNDARY LINE NO. 2,POINT NO. AND COORDINATES ARE:

1 200.000
2 290.374

ON BOUNDARY

ON BOUNDARY

8.800
6.450

LINE NO. 3,POINT NO. AND COORDINATES ARE:

.000 14.000
200.000 8.800
228.750 20.300

LINE NO. 4,POINT NO. AND COORDINATES ARE:

1 . 000 20.300

2 228.750 20.300

3 236.250 23.300

4 248.250 23.300

5 280.680 10.328

6 290.374 6.450

7 500.000 1.000

LINE NO. AND SLOPE OF EACH SEGMENT ARE:

1 -.026
2 -.026
3 ~-.026 .400
4 .000 .400 .000 -.400 -.400 -.026

NO. OF RADIUS CONTROL ZONES=1 PLOT OR NO PLOT=1 NO. OF SEEPAGE CASES=1
TOTAL NO. OF LINES AT BOTTOM OF RADIUS CONTROL ZONES ARE: 1

FOR RAD. CONT. ZONE NO. 1 RADIUS DECREMENT= .000
NO. OF CIRCLES= 5 ID NO. FOR FIRST CIRCLE= 1
LINE NO.= 1 BEGIN PT. NO.= 1 END PT. NO.= 2
SOIL NO. COHESION F. ANGLE UNIT WT.
1 100.800 30.540 123.040
2 270.000 33.020 132.140
3 .000 .000 .62.400
SEISMIC COEFFICIENT= .050 MIN. DEPTH OF TALLEST SLICE= .000

UNIT WEIGHT OF WATER= 62.400



THE FACTORS OF SAFETY ARE DETERMINED BY THE SIMPLIFIED BISHOP METHOD

NSPG = 1 NSRCH = 0 # OF SLICES = 10 NO. OF ADD. RADII= 2

NO. OF POINTS ON WATER TABLE FOR EACH CASE= 6

UNDER SEEPAGE CONDITION 1,POINT NO. AND COORDINATES OF WATER TABLE ARE:

1 .000 20.300
2 228.750 20.300
3 250.402 16.422
4  280.680 10.328
5  290.374 6.450
6 500,000 1.000
POINT1=( 249.000, 44.000)
POINT2=( 249.000, 24.000)
POINT3=( 291.000, 24.000)
NJ= 2 NI= 2
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID WITH
XINC= 10.000 AND YINC= 10.000
AT POINT ( 249.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
37.461 5.026
34.112 5.882
30.762 6.350
27.413 7.234
24.063 9.908
LOWEST FACTOR OF SAFETY= 5.026 AND OCCURS AT RADIUS = 37.461
AT POINT (  249.000, 34.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
27.465 5.285
24.117 5.848
20.769 6.146
17.422 6.935
14.074 9.392
LOWEST FACTOR OF SAFETY= 5.285 AND OCCURS AT RADIUS = 27.465
AT POINT ( 249.000, 24.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
17.468 6.184
14.160 7.116
10.852 7.859
7.544 9.278
4.236 11.247
LOWEST FACTOR OF SAFETY= 6.184 AND OCCURS AT RADIUS = 17.468
AT POINT ( 270.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.007 2.104
35.865 2.546
33.723 2.850
31.581 3.461

29.439 5.129



LOWEST FACTOR OF SAFETY= 2.104 AND OCCURS AT RADIUS = 38.007

AT POINT ( 270.000, 34.000) UNDER SEEPAGE 1,
HE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
' 28.011 2.138
26.011 2.620
24.011 2.975
22.012 3.706
20.012 5.513
LOWEST FACTOR OF SAFETY= 2.138 AND OCCURS AT RADIUS = 28.011
AT POINT ( 2706.000, 24.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
18.014 2.502
16.157 3.07¢9
14.299 3.478
12.442 4.247
10.585 6.214
LOWEST FACTOR OF SAFETY= 2.502 AND OCCURS AT RADIUS = 18.014
AT POINT ( 291.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.553 2.894
37.862 3.521
37.170 4.672
36.479 6.475
35.788 11.863
LOWEST FACTOR OF SAFETY= 2.894 AND OCCURS AT RADIUS = 38.553
AT POINT ( 291.000, 34.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
28.556 3.273
28.007 3.992
27.458 5.510
26.910 7.721
26.361 14.368
LOWEST FACTOR OF SAFETY= 3.273 AND OCCURS AT RADIUS = 28.556
AT POINT ( 291.000, 24.000} UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
18.560 3.983
18.153 4.848
17.747 6.549
17.340 10.000
16.934 18.947
LOWEST FACTOR OF SAFETY= 3.983 AND OCCURS AT RADIUS = 18.560
FOR PIEZOMETRIC LINE NO. 1

POINT (  270.000, 44.000) ,RADIUS 38.007
THE MINIMUM FACTOR OF SAFETY IS 2.104

AT POINT ( 270.000, 44.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR~GF SAFETY ARE:

38.007 2.104
- 35.865 2.546
33.723 2.850
31.581 3.461
29.439 5.129
LOWEST FACTOR OF SAFETY= 2.104 AND OCCURS AT RADIUS = 38.007
AT POINT ( 280.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.267 1.981
36.816 2.609
35.365 3.091
33.914 4.050
32.462 6.690
LOWEST FACTOR OF SAFETY= 1.981 AND OCCURS AT RADIUS = 38.267
AT POINT ( 290.000, 44.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
38.527 2.701
37.767 3.277
37.006 4.381
36.246 6.032
35.485 10.966
LOWEST FACTOR OF SAFETY= 2.701 AND OCCURS AT RADIUS = 38.527
T POINT (  280.000, 54.000) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.264 1.933
46.670 2.486
45.077 2.920
43.483 3.843
41.889 6.189
LOWEST FACTOR OF SAFETY= 1.933 AND OCCURS AT RADIUS = 48.264
AT POINT (  280.000, 64.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
58.260 1.964
56.524 2.492
54.788 2.870
53.053 3.640
51.317 5.781
LOWEST FACTOR OF SAFETY= 1.964 AND OCCURS AT RADIUS = 58.260
AT POINT (  290.000, 54.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.524 2.499
47.621 3.048
46.718 3.932
45.815 5.368
44.913 9.596
LOWEST FACTOR OF SAFETY= 2.499 AND OCCURS AT RADIUS = 48.524

AT POINT ( 270.000, 54.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

48.004 2.148
45.719 2.608
43.435 2.934
41.151 3.518
38.866 4.819
LOWEST FACTOR OF SAFETY= 2.148 AND OCCURS AT RADIUS = 48.004
AT POINT ( 282.500, 54.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.329  1.957
46.908 2.576
45.487 3.080
44.066 4.066
42.645 6.736
LOWEST FACTOR OF SAFETY= 1.957 AND OCCURS AT RADIUS = 48.329
AT POINT ( 277.500, 54.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
48.199 1.956
46.432 2.463
44.666 2.834
42.900 3.642
41.134 5.751
LOWEST FACTOR OF SAFETY= 1.956 AND OCCURS AT RADIUS = 48.199
POINT ( 280.000, 56.500) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
50.763 1.937
49.134 2.477
47.505 2.891
45.875 3.796
44.246 6.079
LOWEST FACTOR OF SAFETY= 1.937 AND OCCURS AT RADIUS = 50.763
AT POINT (  280.000, 51.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
45.765 1.937
44.207 2.505
42.649 2.965
41.091 3.890
39.533 6.304
LOWEST FACTOR OF SAFETY= 1.937 AND OCCURS AT RADIUS = 45.765
FOR PIEZOMETRIC LINE NO. 1
AT POINT (  280.000, 54.000) ,RADIUS 48.264

THE MINIMUM FACTOR OF SAFETY IS 1.933




CROSS SECTION IN DISTORTED SCALE

NUMERALS INDICATE BOUNDARY LINE NO. IF THERE ARE MORE THAN 10
BOUND. LINES,ALPHABETS WILL THEN BE USED. P INDICATES
P1ZOMETRIC LINE. IF A PORTION OF PIEZOMETRIC LINE COINCIDES WITH
THE GROUND OR ANOTHER BOUNDARY LINE,ONLY THE GROUND OR BOUNDARY
LINE WILL BE SHOWN. X INDICATES INTERSECTION OF TWO BOUNDARY
LINES. * INDICATES FAILURE SURFACE.

THE MINIMUM FACTOR OF SAFETY IS 1.933
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* ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASIN 002P STATI *
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NUMBER OF BOUNDARY LINES= 4
NUMBER OF POINTS ON BOUNDARY LINES ARE: 2 2 3 7
ON BOUNDARY LINE NO. 1,POINT NO. AND COORDINATES ARE:
1 .000 12.500
2 500.000 .000
ON BOUNDARY LINE NO. 2,POINT NO. AND COORDINATES ARE:
1 200.000 8.500
2 251.200 7.220

ON BOUNDARY LINE NO.

.000 13.500
200.000 8.500
212.500 13.500

3,POINT NO.

AND COORDINATES ARE:

ON BOUNDARY LINE NO. 4,POINT NO. AND COORDINATES ARE:

1 .000 13.500

2 212.500 13.500

3 218.000 15.700

4 230.000 15.700

5 248.060 8.476

6 251.200 7.220

7 500.000 1.000

LINE NO. AND SLOPE OF EACH SEGMENT ARE:

1 -.025
2 -.025
3 -.025 .400
4 .000 .400 .000 ~.400 -.400 -.025

NO. OF RADIUS CONTROL ZONES=1 PLOT OR NO PLOT=1 NO. OF SEEPAGE CASES=1
TOTAL NO. OF LINES AT BOTTOM OF RADIUS CONTROL ZONES ARE: 1
. 000

FOR RAD. CONT. ZONE NO. 1 RADIUS DECREMENT=

NO. OF CIRCLES= 5 ID NO. FOR FIRST CIRCLE= 1
LINE NO.= 1 BEGIN PT. NO.= 1 END PT. NO.=
SOIL NO. COHESION F. ANGLE UNIT WT.
1 100.800 30.540 123.040
2 270.000 33.020 132.140
3 .000 .000 62.400
SEISMIC COEFFICIENT= .000 MIN. DEPTH OF TALLEST SLICE=

UNIT WEIGHT OF WATER=

62.400



THE FACTORS OF SAFETY ARE DETERMINED BY THE SIMPLIFIED BISHOP METHOD

NSPG = 1 NSRCH =

NO. OF POINTS ON WATER TABLE

0 # OF SLICES = 10 NO. OF ADD. RADII= 2

FOR EACH CASE= 6

UNDER SEEPAGE CONDITION 1,POINT NO. AND COORDINATES OF WATER TABLE ARE:

1 .000 13.500
2 212.500 13.500
3 228.405 11.616
4 248.060 8.476
5  251.200 7.220
6 500.000 1.000
POINT1=( 231.000, 37.000)
POINT2=(  231.000, 17.000)
POINT3=( 252.000, 17.000)
NJ= 2 NI= 2
AUTOMATIC SEARCH WILL FOLLOW
XINC= 10.000 AND YINC=
AT POINT ( 231.000, 37.000)
THE RADIUS AND THE CORRESPONDING
30.266 6.913
28.477 8.803
26.689 9.998
24.900 12.779
23.112 22.301

LOWEST FACTOR OF SAFETY=

AT POINT ( 231.000, 27.000)
THE RADIUS AND THE CORRESPONDING
20.269 6.303
18.484 7.938
16.699 9,246
14.914 11.586
13.129 18.651

LOWEST FACTOR OF SAFETY=

AT POINT ( 231.000, 17.000)
THE RADIUS AND THE CORRESPONDING
10.272 7.590
8.533 9.520
6.794 10.645
5.056 11.957
3.317 14.686

LOWEST FACTOR OF SAFETY=

AT POINT ( 241.500, 37.000)
THE RADIUS AND THE CORRESPONDING
30.528 3.326
29.232 4.496
27.936 5.172
26.640 6.212

25.344 9.002

AFTER GRID WITH
10.000

UNDER SEEPAGE 1,
FACTOR OF SAFETY ARE:

6.913 AND OCCURS AT RADIUS = 30.266

UNDER SEEPAGE i,
FACTOR OF SAFETY ARE:

6.303 AND OCCURS AT RADIUS = 20.269

UNDER SEEPAGE 1,
FACTOR OF SAFETY ARE:

7.590 AND OCCURS AT RADIUS = 10.272

UNDER SEEPAGE 1,
FACTOR OF SAFETY ARE:



LOWEST FACTOR OF SAFETY= 3.326 AND OCCURS

AT POINT ( 241.500,

27.000) UNDER SEEPAGE

E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY

20.531 3.131
19.377 4.179
18.224 4.75¢9
17.070 5.822
15.916 9.285
LOWEST FACTOR OF SAFETY= 3.131 AND OCCURS

AT POINT ( 241.500,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY

17.000) UNDER SEEPAGE

10.534 3.542
9.523 4.892
8.512 5.679
7.500 7.170
6.489 11.112
LOWEST FACTOR OF SAFETY= 3.542 AND OCCURS

AT POINT ( 252.000,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY

37.000) UNDER SEEPAGE

30.790 4.024
30.222 4.865
29.653 6,519
29.084 9.050
28.516 16.328
LOWEST FACTOR OF SAFETY= 4.024 AND OCCURS

AT POINT ( 252.000,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY

27.000) UNDER SEEPAGE

20.794 4.827
20.367 5.803
19.941 7.742
19.515 11.383
19.089 21.200
LOWEST FACTOR OF SAFETY= 4.827 AND OCCURS

AT POINT ( 252.000,

17.000) UNDER SEEPAGE

THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY
10.797 6.629
10.513 7.896
10.229 10.208
9.945 15.616
9.661 30.601
LOWEST FACTOR OF SAFETY= 6.629 AND OCCURS
FOR PIEZOMETRIC LINE NO. 1
POINT ( 241.500, 27.000) ,RADIUS 20.531
THE MINIMUM FACTOR OF SAFETY IS 3.131

AT POINT ( 241.500,

27.000) UNDER SEEPAGE

AT RADIUS =

AT RADIUS =

AT RADIUS =

AT RADIUS =

1,
ARE:

AT RADIUS =

1,
ARE:

AT RADIUS =

1,

30.528

20.531

10.534

30.790

20.794

10.797



THE RADIUS AND THE CORRESPONDING

20.531 3.131
19.377 4.179
18.224 4.759
17.070 5.822
15.916 9.285

LOWEST FACTOR OF SAFETY=

27.000)

AT POINT ( 251.500,
THE RADIUS AND THE CORRESPONDING
20.781 4.502
20.320 5.405
19.859 7.250
19.398 10.698
18.938 18.795

LOWEST FACTOR OF SAFETY=

AT POINT ( 231.500,
THE RADIUS AND THE CORRESPONDING
20.281 5.941
18.505 7.512
16.728 8.741
14.952 10.803
13.176 16.959

27.000)

LOWEST FACTOR OF SAFETY=

POINT ( 241.500,
E RADIUS AND THE CORRESPONDING
30.528 3.326
29.232 4.496
27.936 5.172
26.640 6.212
25.344 9.002

37.000)

LOWEST FACTOR OF SAFETY=

AT POINT ( 241.500,
THE RADIUS AND THE CORRESPONDING
10.534 3.542
9.523 4.892
8.512 5.679
7.500 7.170
6.489 11.112

17.000)

LOWEST FACTOR OF SAFETY=

AT POINT (  244.000,
THE RADIUS AND THE CORRESPONDING
20.594 2.947
19.613 3.976
18.633 4.854
17.652 6.384
16.672 10.499

27.000)

LOWEST FACTOR OF SAFETY=

AT POINT (

246.500,

27.000)

FACTOR OF SAFETY

3.131 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

4.502 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

5.941 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

3.326 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

3.542 AND OCCURS

UNDER SEEPAGE
FACTOR OF SAFETY

2.947 AND OCCURS

UNDER SEEPAGE

ARE:

AT RADIUS

1,
ARE:

AT RADIUS

AT RADIUS

AT RADIUS

1,
ARE:

AT RADIUS

AT RADIUS

1,

20.531

20.781

20.281

30.528

10.534

20.594



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

20.656 3.025
19.849 3.902
19.042 5.340
18.234 7.192
17.427 12.256
LOWEST FACTOR OF SAFETY= 3.025 AND OCCURS AT RADIUS = 20.656
AT POINT ¢ 244.000, 29.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
23.093 2.955
22.077 4.090
21.061 4.760
20.045 6.123
19.029  10.145
LOWEST FACTOR OF SAFETY= 2.955 AND OCCURS AT RADIUS = 23.093
AT POINT ( 244,000, 24.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
18.094 2.975
17.149 3.979
16.205 5.041
15.260 6.621
14.315 10.894
LOWEST FACTOR OF SAFETY= 2.975 AND OCCURS AT RADIUS = 18.094
R PIEZOMETRIC LINE NO. 1
AT POINT ( 244.000, 27.000) ,RADIUS 20.594

THE MINIMUM FACTOR OF SAFETY IS 2.947




CROSS SECTION IN DISTORTED SCALE

NUMERALS INDICATE BOUNDARY LINE NO. IF THERE ARE MORE THAN 10
BOUND. LINES,ALPHABETS WILL THEN BE USED. P INDICATES

P1ZOMETRIC LINE. IF A PORTION OF PIEZOMETRIC LINE COINCIDES WITH
THE GROUND OR ANOTHER BOUNDARY LINE,ONLY THE GROUND OR BOUNDARY
LINE WILL BE SHOWN. X INDICATES INTERSECTION OF TWO BOUNDARY
LINES. * INDICATES FAILURE SURFACE.

THE MINIMUM FACTOR OF SAFETY IS 2.947
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* ALABAMA LAND AND MINERAL CORP. AREA 6 MINE BASIN 002P DYNAM *
T T T TS

NUMBER OF BOUNDARY LINES= 4
NUMBER OF POINTS ON BOUNDARY LINES ARE: 2 2 3 7
ON BOUNDARY LINE NO. 1,POINT NO. AND COORDINATES ARE:
1 .000 12.500
2 500.000 .000

ON BOUNDARY
1. 200.000
2 251.200

ON BOUNDARY

ON BOUNDARY

LINE NO. 2,POINT NO. AND COORDINATES ARE:
8.500
7.220

LINE NO. 3,POINT NO. AND COORDINATES ARE:

.000 13.500
200.000 8.500
212.500 13.500

LINE NO. 4,POINT NO. AND COORDINATES ARE:

1 . 000 13.500
2 212.500 13.500
3 218.000 15.700
4 230.000 15.700
5 248,060 8.476
6 251.200 7.220
7 500.000 1.000

LINE NO. AN

D SLOPE OF EACH SEGMENT ARE:

1 -.025

2 -.025

3 -.025 .400

4 .000 .400 .000 -.400 -.400

NO. OF RADI

US CONTROL ZONES=1 PLOT OR NO PLOT=1

TOTAL NO. OF LINES AT BOTTOM OF RADIUS CONTROL ZONES ARE: 1

FOR RAD. CO
NG. OF CIRC

NT. ZONE NO. 1 RADIUS DECREMENT== .000
LES= 5 ID NO. FOR FIRST CIRCLE= 1

LINE NO.= 1 BEGIN PT. NO.= 1 END PT. NO.= 2
SOIL NO. COHESION F. ANGLE UNIT WT.

1 100.800 30.540 123.040

2 270.000 33.020 132.140

3 .000 .000 62.400

SEISMIC COE
UNIT WEIGHT

FFICIENT= .050 MIN. DEPTH OF TALLEST SLICE=

OF WATER= 62.400

NO. OF SEEPAGE CASES=1

.000



THE FACTORS OF SAFETY ARE DETERMINED BY THE SIMPLIFIED BISHOP METHOD

NSPG = 1 NSRCH = 0 # OF SLICES = 10 NO. OF ADD. RADII= 2

NO. OF POINTS ON WATER TABLE FOR EACH CASE= 6

UNDER SEEPAGE CONDITION 1,POINT NO. AND COORDINATES OF WATER TABLE ARE:

1 . 000 13.500
2 212.500 13.500
3 228.405 11.616
4  248.060 8.476
5 251.200 7.220
6 500.000 1.000
POINT1=( 231.000, 37.000)
POINT2=(  231.000, 17.000)
POINT3=( 252.000, 17.000)
NJ= 2 NI= 2
AUTOMATIC SEARCH WILL FOLLOW AFTER GRID WITH
XINC= 10.000 AND YINC= 10.000
AT POINT ( 231.000, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
30.266 4.923
28.477 6.367
26.689 7.318
24.900 9.336
23.112 15.738
LOWEST FACTOR OF SAFETY= 4.923 AND OCCURS AT RADIUS = 30.266
AT POINT (  231.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.269 4.800
18.484 6.092
16.699 7.102
14.914 8.832
13.129 13.990
LOWEST FACTOR OF SAFETY= 4.800 AND OCCURS AT RADIUS =  20.269
AT POINT ( 231.000, 17.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
10.272 6.159
8.533 7.745
6.794 8.706
5.056 9.860
3.317 12.313
LOWEST FACTOR OF SAFETY= 6.159 AND OCCURS AT RADIUS = 10.272
AT POINT ( 241.500, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
30.528 2.805
29,232 3.819
27.936 4.423
26.640 5.356

25.344 7.855




LOWEST FACTOR OF SAFETY= 2.805 AND OCCURS AT RADIUS = 30.528

AT POINT (  241.500, 27.000) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.531 2.704
19.377 3.637
18.224 4.167
17.070 5.131
15.916 8.225
LOWEST FACTOR OF SAFETY= 2.704 AND OCCURS AT RADIUS = 20.531
AT POINT (  241.500, 17.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
10.534 3.122
9.523 4.322
8.512 5.021
7.500 6.345
6.489 9.849
LOWEST FACTOR OF SAFETY= 3.122 AND OCCURS AT RADIUS = 10.534
AT POINT (  252.000, 37.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
30.790 3.505
30.222 4.275
29.653 5.766
29.084 8.016
28.516 14.485
LOWEST FACTOR OF SAFETY= 3.505 AND OCCURS AT RADIUS = 30.790
AT POINT (  252.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.794 4.179
20.367 5.069
19.941 6.836
19.515 10.090
19.089 18.816
LOWEST FACTOR OF SAFETY= 4.179 AND OCCURS AT RADIUS = 20.794
AT POINT (  252.000, 17.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
10.797 5.626
10.513 6.751
10.229 8.818
9.945 13.709
9.661 27.173
LOWEST FACTOR OF SAFETY= 5.626 AND OCCURS AT RADIUS = 10.797
FOR PIEZOMETRIC LINE NO. 1
POINT (  241.500, 27.000) ,RADIUS 20.531
THE MINIMUM FACTOR OF SAFETY IS 2.704

AT POINT ( 241.500, 27.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

20.531 2.704
19.377  3.637
18.224 4.167
17.070 5.131
15.916 8.225
LOWEST FACTOR OF SAFETY= 2.704 AND OCCURS AT RADIUS = 20.531
AT POINT (  251.500, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.781 3.912
20.320 4.736
19.859 6.411
19.398 9.480
18.938 17.568
LOWEST FACTOR OF SAFETY= 3.912 AND OCCURS AT RADIUS = 20.781
AT POINT ( 231.500, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.281 4.587
18.505 5.842
16.728 6.804
14.952 8.379
13.176 13.053
LOWEST FACTOR OF SAFETY= 4.587 AND OCCURS AT RADIUS = 20.281
POINT (  241.500, 37.000) UNDER SEEPAGE 1,
JIE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
30.528 2.805
29.232 3.819
27.936 4.423
26.640 5.356
25.344 7.855
LOWEST FACTOR OF SAFETY= 2.805 AND OCCURS AT RADIUS = 30.528
AT POINT ( 241.500, 17.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
10.534 3.122
9.523 4.322
8.512 5.021
7.500 6.345
6.489 9.849
LOWEST FACTOR OF SAFETY= 3.122 AND OCCURS AT RADIUS = 10.534
AT POINT (  244.000, 27.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
20.594 2.571
19.613 3.493
18.633 4.281
17.652 5.646
16.672 9.304
LOWEST FACTOR OF SAFETY= 2.571 AND OCCURS AT RADIUS = 20.594

AT POINT ( 246.500, 27.000) UNDER SEEPAGE 1,



THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:

20.656 2.654
19.849 3.437
19.042 4.718
18.234 6.364
17.427 10.866
LOWEST FACTOR OF SAFETY= 2.654 AND OCCURS AT RADIUS = 20.656
AT POINT (  244.000, 29.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
23.093 2.565
22.077 3.578
21.061 4.186
20.045 5.410
19.029 8.989
LOWEST FACTOR OF SAFETY= 2.565 AND OCCURS AT RADIUS = 23.093
AT POINT (  244.000, 32.000) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
25.592 2.581
24.540 3.583
23.489 4.177
22.437 5.261
21.385 8.704
LOWEST FACTOR OF SAFETY= 2.581 AND OCCURS AT RADIUS = 25.592
AT POINT ( 246.500, 29.500) UNDER SEEPAGE 1,
E RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
23.155 2.610
22.312 3.360
21.470 4.563
20.627 6.140
19.784 10.436
LOWEST FACTOR OF SAFETY= 2.610 AND OCCURS AT RADIUS = 23.155
AT POINT (  241.500, 29.500) UNDER SEEPAGE 1,
THE RADIUS AND THE CORRESPONDING FACTOR OF SAFETY ARE:
23.030 2.718
21.841 3.663
20.652 4.189
19.463 5.101
18.273 7.843
LOWEST FACTOR OF SAFETY= 2.718 AND OCCURS AT RADIUS = 23.030
FOR PIEZOMETRIC LINE NO. 1
AT POINT (  244.000, 29.500) ,RADIUS 23.093

THE MINIMUM FACTOR OF SAFETY IS 2.565




CROSS SECTION IN DISTORTED SCALE

NUMERALS INDICATE BOUNDARY LINE NO. IF THERE ARE MORE THAN 10
BOUND. LINES,ALPHABETS WILL THEN BE USED. P INDICATES

P1ZOMETRIC LINE. IF A PORTION OF PIEZOMETRIC LINE COINCIDES WITH
THE GROUND OR ANOTHER BOUNDARY LINE,ONLY THE GROUND OR BOUNDARY
LINE WILL BE SHOWN. X INDICATES INTERSECTION OF TWO BOUNDARY
LINES. * INDICATES FAILURE SURFACE.

THE MINIMUM FACTOR OF SAFETY IS 2.565

1.800E+01 X+++++++++X+++++++++X+++++++++X+++++++H++ X+ +++++++H+X

+ + +

+ + +

+ + +

+ + +

1.600E+01 X X + + + + X
+ + 4 +

+ + 44 +

+ + 44 +

+ + 44 +

1.400E+01 X X + 44+ + + X
+ X444444444444X4 +

+ +3 34 +

+ + 3 34 +

+ 1 3 34 +

1.200E+01 X X1 3+ 3%4 + + X
+ +1 3 3P4 +

+ + 1 3 3P4 +

+ + 1 3 3P4 +

+ + 1 3 3P4 +

1.000E+01 X X +1 3 3%4 + + X
+ + 1 3 34 +

+ + 1 3324 +

+ + 1 33 4 +

+ + 1 X *4 +

8.000E+00 X X + 1 2%4 + + X
+ + 1 24 +

+ + 1 X +

+ + 14 +

+ + 14 +

6.000E+00 X X + +1 4 + + X
+ + 14 +

+ + 14 +

+ + 14 +

+ + 14 +

4.000E+00 X X + + 14 + + X
+ + 14 +

+ + 14 +

+ + 14 +

+ + 14 +

2.000E+00 X X + + +1 4 + X
+ + 14 +

+ + 1 4 +

+ + 14 +

+ + 1 +

.000E+00 X+++++++++X+++++++++X+++++++++X+++++1+++X+++++++++X
+ + +

+ + +

+ + +

+ + +

=2.000E+00 X+++++++++X+++++++++X+++++++++XH++++++++XHH A+ +X



-8.00E+01 8.00E+01 2.40E+02 4.00E+02 5.60E+02 7.20E+02
....RUN COMPLETE...,.




July 21, 2006

Mr. Michael Harrison, P.E.

Alabama Surface Mining Commission
Post Office Box 2390

Jasper, Alabama 35502-2390

RE: Twin Pines Coal Company, Inc.
Shannon Mine
P-3859

Dear Michael:

I hereby certify that Basin 003 located in the SW 1/4 of the NW 1/4, Section 10,
Township 20 South, Range 6 West, Jefferson County, Alabama, for the above referenced
mine was constructed in accordance with the approved ASMC design plans to the
minimum design specifications, as per field inspection.

If you have any questions or require additional information please feel free to call.

Sincerely,

PERC Engineering Co., Inc.

feven R. Ingle, P.E.
AL Reg. No. 18213




HYDROLOGY STUDY FOR
TWIN PINES COAL COMPANY, INC.

SHANNON MINE
JEFFERSON AND TUSCALOOSA COUNTIES, ALABAMA

BY
PERC ENGINEERING CO., INC.
P.O. BOX 1712
JASPER, ALABAMA 35502

JUNE 9, 2006



‘ ‘ Telephone: (205) 384-5553

‘ Facsimile: (205) 295-3114 - Main Building

‘ ‘ (205) 295-3115 - Water Lab
Web Address: www.percengineering.com

ENGINEERING CO., INC.

June 9, 2006

Mr. Michael Harrison, P.E.

Alabama Surface Mining Commission
Post Office Box 2390

Jasper, Alabama 35502-2390

RE: Twin Pines Coal Company, Inc.
Shannon Mine
P- 3859

Dear Michael:

| hereby certify the attached detailed re-evaluation design plans for Basin 003 for the
above referenced mine are in accordance with the Regulations of the Alabama Surface
Mining Commission as adopted by Act 81-435 of December 18, 1981 and amended to

date, and are true and correct to the best of my knowledge and belief.

If you have any questions or required additional information, please feel free to call.

Sincerely,
PERC Engineering Co., Inc. %,@i‘;xg%%;(l
’:{i‘é;g?ﬁ e. foastosaes
§ %@*’Eﬂ%‘{ "%
= 7
Z,{ no.18218 WxE
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Alabama Registration No. 18213
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P.O. Box 1712 » Jasper, Alabama 35502 ¢ 1606 Highway 78 West « Jasper, Alabama 35501



Pond Construction Criteria

The embankment for sediment basins (temporary and permanent) shall

be designed and built using the following as minimum criteria:

1.

2.

3.

10.

11.

The top of the dam shall be no less than 12 feet wide.
See design sheet for maximum and minimum embankment slopes.

The foundation and abutments for the impounding structure shall be
designed to be stable wunder all conditions of construction and
operation of the impoundments, with a minimum static safety factor
of 1.5 for the normal pool with steady seepage saturation
conditions, and a seismic safety factor of at least 1.20.

The dam shall be constructed with a cutoff trench based upon
prudent engineering practices for the site. The cutoff shall be
located on the dam centerline and be of sufficient depth to
extend into a relatively impervious material from which the core
of the dam shall also be constructed.

The embankment foundation area shall be cleared of all organic
matter, all surfaces sloped to no steeper than lv:1h, and the
entire foundation surface scarified.

The entire embankment and cutoff trench shall be compacted to 95
percent density, based on standard proctor as outlined in ASTM.

The material placed in the embankment shall be free of sod, roots,
stones over 6 inches 1in diameter, and other objectionable
materials. The fill material shall be placed and spread over the
entire fill area, starting at the lowest point of the foundation,
in layers not to exceed 12 inches in thickness. Construction of
the fill shall be undertaken only at such times that the moisture
content of the fill material will permit satisfactory compaction

~in accordance with paragraph 5.

The pool area of the basin will be cleared of timber and large
undergrowth.

The primary decant system when . consisting of a pipe shall be

installed according to Class C pipe installation for embankment
bedding.

The primary decant system shall be equipped with a device, or
constructed, such as to insure that subsurface withdrawal is
accomplished to prevent discharge of floating solids. If a
channel is used as the primary decant a skimmer shall be installed
to prevent floating solids from discharging.

A splash pad or riprap may be required under the discharge of the
primary decant system where necessary to insure that the discharge
does not erode the embankment.



12.

13.

14.

15.

16.

17.

18.

19.

20.

The combination primary and secondary decant system shall be
designed to safely carry the expected peak flow from a 25 year - 6
hour storm. The entire emergency overflow spillway channel will be
a stabilized channel and will be stabilized upon completion of
construction as specified within the detailed design plans using
prudent engineering measures. These measures may consist of
lining the spillway with concrete or a durable rock riprap, or the
spillway being constructed in consolidated non-erodible material
and planted with a mixture or both annual and perennial grasses,
or a combination of any or all of the above.

Sediment basins using a single spillway system shall be an open
channel of non-erodible construction consisting of concrete,
durable rock riprap or its being constructed in consolidated
non-erodible material as specified in the detailed design plans.

The settled embankment for temporary impoundments shall be a
minimum of 1.0 foot above the maximum water elevation for the
runoff from a 25 year - 6 hour, or a 10 year = 24 hour
precipitation event (whichever has the greatest runoff). The
settled embankment for permanent impoundments shall be a minimum
of 1.0 foot above the maximum water elevation for the runoff from
a 50 year - 6 hour, or a 10 year - 24 hour precipitation event
(whichever has the greatest runoff).

If basins are built in series, then the combined decant system for
each shall be designed to accommodate the entire contributing
drainage area.

The dam and all disturbed areas shall be seeded with both
perennial and annual grasses, fertilized and mulched in order to
insure erosion is minimized. Hay bales or riprap may be placed at
the toe of the dam immediately upon completion of construction.

The constructed height of the dam shall be increased a minimum of
5 percent over the design height to allow for settlement over the
life of the embankment.

Final graded slopes of the entire permanent water impoundment area
shall not exceed 2.5H-1.0V to provide for adequate safety and
access for proposed water users.

Prio; to Phase IT bond release, additional data concerning water
quality, water quantity, depth, size, configuration, postmining
land use, etc., for each proposed permanent water impoundment,

shall be submitted to the Regulatory Authority for permanent
water impoundment approval.

All sediment basins will be inspected for stability, erosion,

etc. two (2) times a month until removal of the structure or
release of the reclamation bond. '



21.

22.

23.

24.

25.

26.

The embankment and spillway will be maintained by repairing any
damage such as erosion, slope failure or spillway damage until
removal of the structure or release of the performance bond.

All ponds shall be examined quarterly for structural weakness,
instability, erosion, or other hazardous conditions and
maintenance performed as necessary. Formal inspections shall be
made on an annual basis, including any reports or modifications,
in accordance with 880-X-10C-.20[1(j)] of the Alabama Surface
Mining Commission Regulations.

Sediment will be removed from each pond when the accumulated
sediment reaches the sediment storage volume as shown on the
detailed design sheet.

Upon completion of mining, successful reclamation and effluent
standards being met, each sediment basin not remaining as a
permanent water impoundment will be dewatered in an
environmentally safe manner (such as siphoning, pumping, etc.) and
reclaimed to approximate original contours by the following
procedure:

A permanent diversion channel (designed for a 10 Yyear - 24 hour
precipitation event) shall be cut along the outer edge of the
basin to re-route drainage around the basin and back through the
stabilized spillway to allow reclamation of the sediment basin.
The diversion channel shall be designed and grassed as per
enclosed information. (See permanent diversion for basin
disposal) .Upon completion of the diversion channel the back slope
of the dam shall be graded to a minimum 3H to 1V slope. The
dewatered sediment basin area shall be seeded with some
combination of the following: Fescue, bermuda, rye grass, canary
grass and willows. After seeding the area shall be mulched. Any
additional sediment or embankment material not used to meet
original contour, if non-toxic, shall be spread in thin layers
within the permit area and vegetated as stated in the approved
reclamation plan. All toxic material encountered in the basin
disposal shall be buried and covered with 4 feet of non-toxic

material and vegetated as stated in the approved reclamation
plan.

A qualified registered professional engineer or other qualified
professional specialist, under the direction of the professional
engineer shall conduct regular inspections during construction and

upon completion shall inspect each basin for certification
purposes.

Point source discharge embankments shall be constructed and
abutments keyed into desirable material if at all possible. In the
event that undesirable material is encountered, addition design

and construction criteria shall be submitted prior to
certification.
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