BEST COAL, INC.
ATTACHMENT lil-B-5(b)

NARLEY MINE
P-3850
JEFFERSON COUNTY, ALABAMA

BY
PERC ENGINEERING CO., INC.
P.0.BOX 1712
JASPER, ALABAMA 35502

March 8, 2004




. ‘ ‘ Telephone: (205) 384-5553
‘ Facsimile: (205) 295-3114 - Main Building
‘ ‘ (205) 295-3115 - Water Lab
Web Address: www.percengineering.com

ENGINEERING CO., INC.

March 8, 2004

Mr. Gary Heaton, P.E.

Alabama Surface Mining Commission
Post Office Box 2390

Jasper, Alabama 35502-2390

RE: Best Coal, Inc.
Narley Mine
P-3850

Dear Gary:

| hereby certify the attached detailed design plans for Primary Haulroads 1P, 2P, 3P and
4P for the above referenced mine are in accordance with current prudent engineering
practices and the Regulations of the Alabama Surface Mining Commission 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.
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Applicant: Best Coal, Inc.
Mine Name: Narley Mine
Permit Number: P-3850

SPECIFICATIONS FOR THE CONSTRUCTION, MATNTENANCE
AND RECLAMATION OF PRIMARY ROADS

Primary roads shall be designed by or under the direction of
a registered professional engineer in accordance with the
Alabama Surface Mining Commission rules and regulations and
prudent engineering practice.

Each roadway embankment will be designed and constructed so as
to have a minimum static safety factor of 1.3.

To the extent possible, roads will be located on ridges or on
the most stable available slopes to prevent or minimize
erosion, downstream sedimentation and flooding in an effort to
prevent adverse effects to fish, wildlife and related
environmental values.

To the extent possible, roads will be located above the
sediment basins to be constructed for the mining operation in
an effort to control or prevent additional contributions of
suspended solids to stream flow or runoff outside the permit
area and to comply with State and Federal water quality
standards applicable to receiving waters and avoid the
alteration of the normal flow of water in streambeds or
drainage channels while preventing or controlling damage to
public or private property. Where it is not possible or is
impractical to locate roads in this manner, sediment control
devices such as silt fencing, hay bale check dams and rock
filter check dams will be used as necessary to maintain water
quality. No fording of intermittent or perennial streams will
be conducted unless specifically approved by the Alabama
Surface Mining Commission as temporary routes to be used
during road construction.

Prior to construction, the roadway will be cleared, grubbed
and will have the topsoil removed. The clearing limits will
be kept to the minimum necessary to accommodate the roadbed
and associated ditch construction.

Roads will be constructed of suitable compacted subgrade
material and will have a minimum width of ten feet and a
maximum width necessary to accommodate the largest equipment
traveling the road.

Roadbeds will be cut to consolidated non-erodible material or
will be surfaced with durable non-toxic, non-acid forming
substances. The wearing surface will consist of durable
sandstone, chert, crushed limestone, crushed concrete, crushed
asphalt, red rock, ironore refuse, gravel, or other durable
non-toxic, non-acid forming material approved by the
Regulatory Authority. The wearing surface will be placed on
the roadbed to a depth of four inches.



Applicant: Best Coal, Inc.
Mine Name: Narley Mine
Permit Number: P-3850

No sustained grades will exceed ten percent unless deemed
necessary, 1in which case appropriate sediment control
facilities will be constructed. If grades in excess of
fifteen percent are required, cross drains, ditch relief
drains and road drainways will be located at a minimum
distance of three-hundred feet.

Roads will be constructed so as to have adequate drainage
utilizing ditches, culverts, cross drains and ditch relief
drains designed to safely pass the peak runoff from a ten
year, six hour precipitation event. Drainage pipes and
culverts shall be installed as designed and will be maintained
in a free and operating condition to prevent and control
erosion at inlets and outlets. Culverts have been designed to
support the load of the heaviest equipment to travel the road
and are based on the Handbook of Steel Drainage and Highway
Construction Products by the American Iron and Steel Institute
and the equipment specifications. Drainage ditches will be
constructed and maintained in accordance with the approved
design to prevent uncontrolled drainage over the road surface
and embankment. Roads will not be located in the channel of
an intermittent or perennial stream unless specifically
approved by the Alabama Surface Mining Commission.
Additionally, no relocation and/or alteration of an
intermittent or perennial stream will be done unless
specifically approved by the Alabama Surface Mining
Commission. In the event that it becomes evident that any
drainage structures including culverts, bridges and/or low
water crossings will be required in order to cross an
intermittent or perennial stream, the structure will be
designed and constructed in accordance with Alabama Surface
Mining Commission requirements and prudent engineering
practice and the approval of the design(s) will be acquired

prior to the commencement of construction. Hay bale check
dams and silt fences will be used at strategic locations when
necessary to control sediment runoff. Immediately upon

completion of construction, the side slopes of the road
embankments and/or cuts will be fertilized, seeded with annual
and perennial grasses and mulch will be added to aid in the
prevention of erosion and to enhance seed germination. The
seed mix will consist of, but is not limited to, some
combination of the following species: bermuda grass, fescue,
lespedeza, rye grass, brown top millet, clover and vetch. The
particular species to be planted will vary with the planting
season at the time of seed application. Upon completion of
construction of each phase of the roadway the construction
will be certified to the Alabama Surface Mining Commission as
having been done in accordance with the approved plans for the
roadway and associated facilities.
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Applicant: Best Coal, Inc.
Mine Name: Narley Mine
Permit Number: P-3850

Routine maintenance will be required to assure that the road
continually meets performance standards and will consist of
periodic grading, resurfacing, dust suppression and
maintenance of sediment control facilities. Dust suppression
will consist of the application of water, chemical binders
and/or other dust suppressants. No o0il will be utilized in
this process. Spot seeding, fertilizing and mulching will be
performed as necessary to improve vegetative cover on roadway
slopes. A road damaged by a catastrophic event shall be
repaired as soon as practicable after the damage has occurred.

Roads not to be retained as part of the post mine land use
shall be reclaimed in accordance with the approved reclamation
plan for this permit as soon as practicable after they are no
longer needed as part of the mining and reclamation operation,
using the following procedures:

a. The road will be closed to traffic.

b. All bridges, culverts and other drainage structures not
approved as part of the post mine land use will be
removed.

c. All road surfacing materials that are not compatible with

the post mine land use or revegetation requirements will
be properly disposed of on-site or removed  from the site
for re-use.

d. Roadway cut and fill slopes shall be regraded and
reshaped to be compatible with the post mine land use and
to compliment the natural drainage pattern of the
surrounding terrain.

e. The natural drainage patterns shall be protected from
surface runoff and erosion utilizing the installation of
dikes and/or cross drains as necessary.

f- The roadbed shall be ripped or scarified as necessary,
the topsoil or substitute or approved growing medium
shall be replaced and revegetated in accordance with the
approved reclamation plan for this permit.

The drawings and data contained in the specific design plans
illustrate typical roadbed configurations for primary roads as
well as site specific design of drainage structures, stability
analysis and ditch sections.



Applicant: Best Coal, Inc.
Mine Name: Narley Mine
Permit Number: P-3850

SPECIFICATIONS FOR THE CONSTRUCTION, MAINTENANCE
AND RECLAMATION OF PRIMARY ROADS

Primary roads shall be designed by or under the direction of
a registered professional engineer in accordance with the
Alabama Surface Mining Commission rules and regulations and
prudent engineering practice.

Each roadway embankment will be designed and constructed so as
to have a minimum static safety factor of 1.3.

To the extent possible, roads will be located on ridges or on
the most stable available slopes to prevent or minimize
erosion, downstream sedimentation and flooding in an effort to
prevent adverse effects to fish, wildlife and related
environmental wvalues.

To the extent possible, roads will be located above the
sediment basins to be constructed for the mining operation in
an effort to control or prevent additional contributions of
suspended solids to stream flow or runoff outside the permit
area and to comply with State and Federal water quality
standards applicable to receiving waters and avoid the
alteration of the normal flow of water in streambeds or
drainage channels while preventing or controlling damage to
public or private property. Where it is not possible or is
impractical to locate roads in this manner, sediment control
devices such as silt fencing, hay bale check dams and rock
filter check dams will be used as necessary to maintain water
quality. No fording of intermittent or perennial streams will
be conducted unless specifically approved by the Alabama
Surface Mining Commission as temporary routes to be used
during road construction.

Prior to construction, the roadway will be cleared, grubbed
and will have the topsoil removed. The clearing limits will
be kept to the minimum necessary to accommodate the roadbed
and associated ditch construction.

Roads will Dbe constructed of suitable compacted subgrade
material and will have a minimum width of ten feet and a
maximum width necessary to accommodate the largest equipment
traveling the road.

Roadbeds will be cut to consolidated non-erodible material or
will be surfaced with durable non-toxic, non-acid forming
substances. The wearing surface will consist of durable
sandstone, chert, crushed limestone, crushed concrete, crushed
asphalt, red rock, ironore refuse, gravel, or other durable
non-toxic, non-acid forming material approved by the
Regulatory Authority. The wearing surface will be placed on
the roadbed to a depth of four inches.



Applicant: Best Coal, Inc.
Mine Name: Narley Mine
Permit Number: P-3850

No sustained grades will exceed ten percent unless deemed
necessary, in which case appropriate sediment control
facilities will be constructed. If grades in excess of
fifteen percent are required, cross drains, ditch relief
drains and road drainways will be located at a minimum
distance of three-hundred feet.

Roads will be constructed so as to have adequate drainage
utilizing ditches, culverts, cross drains and ditch relief
drains designed to safely pass the peak runoff from a ten
year, six hour precipitation event. Drainage pipes and
culverts shall be installed as designed and will be maintained
in a free and operating condition to prevent and control
erosion at inlets and outlets. Culverts have been designed to
support the load of the heaviest equipment to travel the road
and are based on the Handbook of Steel Drainage and Highway
Construction Products by the American Iron and Steel Institute
and the equipment specifications. Drainage ditches will be
constructed and maintained in accordance with the approved
design to prevent uncontrolled drainage over the road surface
and embankment. Roads will not be located in the channel of
an intermittent or perennial stream unless specifically
approved by the Alabama Surface Mining Commission.
Additionally, no relocation and/or alteration of an
intermittent or perennial stream will be done unless
specifically approved by the Alabama Surface Mining
Commission. In the event that it becomes evident that any
drainage structures including culverts, bridges and/or low
water crossings will be required in order to cross an
intermittent or perennial stream, the structure will be
designed and constructed in accordance with Alabama Surface
Mining Commission requirements and prudent engineering
practice and the approval of the design(s) will be acquired

prior to the commencement of construction. Hay bale check
dams and silt fences will be used at strategic locations when
necessary to control sediment runoff. Immediately upon

completion of construction, the side slopes of the road
embankments and/or cuts will be fertilized, seeded with annual
and perennial grasses and mulch will be added to aid in the
prevention of erosion and to enhance seed germination. The
seed mix will consist of, but is not limited to, some
combination of the following species: bermuda grass, fescue,
lespedeza, rye grass, brown top millet, clover and vetch. The
particular species to be planted will vary with the planting
season at the time of seed application. Upon completion of
construction of each phase of the roadway the construction
will be certified to the Alabama Surface Mining Commission as
having been done in accordance with the approved plans for the
roadway and associated facilities.
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Applicant: Best Coal, Inc.
Mine Name: Narley Mine
Permit Number: P-3850

Routine maintenance will be required to assure that the road
continually meets performance standards and will consist of
periodic grading, resurfacing, dust suppression and
maintenance of sediment control facilities. Dust suppression
will consist of the application of water, chemical binders
and/or other dust suppressants. No oil will be utilized in
this process. Spot seeding, fertilizing and mulching will be
performed as necessary to improve vegetative cover on roadway
slopes. A road damaged by a catastrophic event shall be
repaired as soon as practicable after the damage has occurred.

Roads not to be retained as part of the post mine land use
shall be reclaimed in accordance with the approved reclamation
plan for this permit as soon as practicable after they are no
longer needed as part of the mining and reclamation operation,
using the following procedures:

a. The road will be closed to traffic.

b. All bridges, culverts and other drainage structures not
approved as part of the post mine land use will be
removed.

c. All road surfacing materials that are not compatible with

the post mine land use or revegetation requirements will
be properly disposed of on-site or removed from the site
for re-use.

d. Roadway cut and £fill slopes shall be regraded and
reshaped to be compatible with the post mine land use and
to compliment the natural drainage pattern of the
surrounding terrain.

e. The natural drainage patterns shall be protected from
surface runoff and erosion utilizing the installation of
dikes and/or cross drains as necessary.

f. The roadbed shall be ripped or scarified as necessary,
the topsoil or substitute or approved growing medium
shall be replaced and revegetated in accordance with the
approved reclamation plan for this permit.

The drawings and data contained in the specific design plans
illustrate typical roadbed configurations for primary roads as
well as site specific design of drainage structures, stability
analysis and ditch sections.



INON  :TTVOS TY'S ‘A8 G3AO¥dav | §— 1T INIAHOVLLY
) TNVHIL | ‘3AYN oma
(6-C~7 3V
£ va ‘FAN A NMYNG

avod TNVH AHVWIHG
NOILD3S 7714 IVOIdAL

wWn| <
N E
Celm
%)
uWy £
2 Z
z <
c
o | €< R
\.w ////\\.ﬁzV\/c \\/,.\V»\///\ //V\
, SAY, SO _H
: - __/\N/.//\\//\/. \//\-.\L//..\ .F
Z | /\\ﬁw\»@, WINALYA T o.&of_zoo\ PO i
AN AL
Oumw<mo wm|\ _—‘V 0 //\\.{I//V//\.\/V\.r\\ S NS AN 7 AN ", 7 AN, 7L .\/.N\ > //\/p/\\/q/ B-F
0L $3d07S R N N S S N T IIITY .N.w//x/«..&\ N 7
-N\P—.

1 !
IVIN3LVA ONINYOS dIDY—NO

z/
'OIXOL—NON 318vY¥NA 40 30V44NS ONI¥VYIM

_ ANWININ 8L — 318VI¥VA

JIv3S ON

NOILO3S Tid
AVOH INVH TTVOIdAL

S3103dS TVYNNNY

ONY IVINN3Hd3d 340 3¥NLXIN
ITVYNOSVY3S VvV HLM Q3SSVYyd
38 Ol S3HJL1Id 39VNIVYAQ

AT A

FEINLT




3NON  ‘3TvOS TY's A8 03AOYddY
; ' JINYHAAL ‘3NVN "OMQ

L6-¢C- ‘31va
e 3 'd'a'M ‘A8 NMVYG

avod TNVH AYVWIYd
NOILDO3S LN TVIIdAL

S—8-1I INIWHOVLLV

Beiiss (o s
. NE
Ddid 502
[%2)
g
X2
IVINILYIA £E
ONINYO4 QIOV—NON ‘DIXOL~NON <
'318vHNA 40 30VI¥NS ONINYIM _ —
ARG C A\A\Vﬁ&ﬂ\/ /Qﬂ\N NN
R R N _ R ,\\,,\\N,,%\ NN 0
N A T - AV AN ] ] SN
SSRRGE ."nb//\w/ K \\.,/A\M/»A\W\\ RGN Q&WMN R %(ww‘_‘_“‘ﬁw_w_%m AN
KRR QYR 2NN DAY R NI EoReXaX it (A AR GRARGEL A
RN ST ———2 R u:w/&/vw\ XY,
\\ffv..ﬂ//\vﬂ//\v\ \m_“ b r|||||III_:N\F w // \.\/ /\“\AVW\\
R _/ T R
o o _ oL WS
: . )
0'¢ 3 0¢
WANWININ 8L — 378VIYVA
EINN ‘ S3103dS IVNNNY
okomwuommomm\ ONV TVINN3Y3d 40 3uNLXIW
WANININ ,0Z = 378VI¥VA TVYNOSY3S V HLM Q3SSVy9

31vOS ON

NOILO3S 1nO
AVOY TINVH VOIdAL

38 Ol S3HOLIQ 39VNIVYQ




sl ..m l Pe
¢&da 88888 88

FAITIE
?@imm iy

GRADED & BARE, CURVE NUMBER 81
=== UNMANAGED TIMBERLAND, CURVE NUMBER 70

CURVE NUMBER 68

d w2 ) ~ D g
‘ \4 P.aw_u. 5 m&/ﬂo ) %$ :
< il _.-.\'A.n P _ ) M\.—ﬁ f.wlx...f N qn‘\\nb.flv [ . N
T = (G q a, ._ V\|/\ m.
N i K
S \ 11415 _..““_.. B . E = szuz K] | o
~Ju - ...V,H‘t k) N -‘ ‘mw_mm l‘l“ R_.v ]
i : B \ONNEZZ : S H )
_ , RN\ 7 ” B G5 Lo
: 0B ‘ wu oS = B Imuw .hnt I.mo _.__IL &
' N N 58 (7S Y AL Inb - Y I I
i } iy | oI a5 H B o ., 0
; J gilE O o
¢ : AV 5 A g::| @ £ 94
; -G ES w =a £
2 2 Xy o= 0 « D
; o o2 =1
©__ o0 c Z| =
£3 = 8|
\ < m >
S s 9l o
m
T e
Z9| &
¥ =1 o
a o <C
8
_ ) _m.
i |8
£ £ 1
£ o R
a 3 mw E
k-] © =8
TR .
§ 38
A g§s = mm W
3 ,Wmmmmw.mu el B
s 338 i 3
<
w
3

C——1 PREVIOUSLY DISTURBED, NATURALLY REVEGETATED,

/il




SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design 1

Best Coal, Inc.
Narley Mine
P-3850

Primary Road Ditches

4.3 Inches, 10 Year - 6 Hour, SCS 6 Hour

SRI

Filename: diversion.sc4 Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 2
General Information
Storm Information:

| Storm Type: Rainfall Event ‘

Accumulated Accumulated
Time (hrs) Depth (in)
0.00 0.0000

0.50 0.1510

1.00 0.3440

1.50 0.5810

2.00 0.9890

2.50 2.5800

3.00 3.0100

3.50 3.3540

4.00 3.5910

4.50 3.8060

5.00 3.9780

5.50 4,1500

6.00 4.3000

Peak 30-minute Intensity: 3.182 in/hr

Filename: diversion.sc4 Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Networking:
Type S;ru (ii:ljct)gs Sgu M(ut;srl;.)K Musk. X | Description
Null #1 ==> End 0.000 0.000 | Primary Road Ditches
#1
Null

Filename: diversion.sc4

Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Summary:
Immediate Total Peak Total
Contributing Contributing " Runoff
Area Area Discharge Volume
@@c) (ac) (cfs) (ac-ft)
#1 4.000 4.000 5.59 0.47

Filename: diversion.sc4

Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Subwatershed Hydrology Detail:

Time of Peak Runoff

Stru SWS  SWS Area Conc Musk K p— Curve UHS Discharge Volume

# # (ac) (hrs) (hrs) Number (CfS) (ac-ft)
#1 1 4.000 0.115 0.000 0.000 68.000 M 5.59 0.466
p 4.000 5.59 0.466

Filename: diversion.sc4

Printed 03-04-2004



SEDCAD 4.0

Copyright 1998 Pamela J. Schwab
Civil Software Design

Road Ditch 1-5%

Material: Grass mixture

Triangular Channel
Sidl;ftt)pe Siggg:pe Slope (%) Rectla’dance Freeboard  Freeboard Fr:z!,):;:d 32?&2.'3
Ratio Ratio asses Depth (ft) % of Depth (Vxl.)) (fps)
2.0:1 2.0:1 5.0 D, B 0.50 5.0
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 5.60 cfs 5.60 cfs
Depth: 0.90 ft 1.40 ft 1.36 ft 1.86 ft
Top Width: 361ft 5.61 ft 5.44 ft 7.44 ft
Velocity: 3.44 fps 1.51 fps
X-Section Area: 1.63sqft 3.70sq ft
Hydraulic Radius: 0.403 0.608
Froude Number: 0.90 0.32
Roughness Coefficient: 0.0527 0.1579

SEDCAD Utility Run

Printed 03-08-2004
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SEDCAD 4.0

Copyright 1998 Pamela J. Schwab
Civil Software Design

Best Coal, Inc., Narley Mine P-3850, Primary Road

Ditch 6-10%

Material: Riprap

Triangular Channel
Si dLeft s_(';iglht Siope (%) Freeboard Freeboard Freeboard
ldeslope laeslope ope (% Mult. x
Ratio Ratio Depth (ft) % of Depth (\;'xD)
2.0:1 2.0:1 10.0 0.50
Simons/OSM Method - Steep Slope Design
w/o Freeboard w/ Freeboard
Design Discharge: 5.60 cfs
Depth: 0.24 ft 0.74 ft
Top Width: 0.97 ft 2.97 ft
Velocity*:
X-Section Area: 0.12sq ft
Hydraulic Radius: 0.108
Froude Number*:
Manning's n*:
Dmin: 5.00in
D50: 15.00 in
Dmax: 18.75in

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

SEDCAD Utility Run

Printed 03-04-2004
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SEDCAD 4.0

Copyright 1998 Pamela J. Schwab

Civil Software Design

Best Coal, Inc., Narley Mine P-3850, Primary Road
Ditch 11-17%

Material: Riprap

Triangular Channel
Si dLeTt s.giglht Slope (%) Freeboard Freeboard Freeboard
ideslope ideslope ope (% Mult.
Ratio Ratio Depth (ft) % of Depth (\lI]XD;(
2.0:1 2.0:1 17.0 0.50

Simons/OSM Method - Steep Slope Design

wj/o Freeboard w/ Freeboard
Design Discharge: 5.60 cfs
Depth: 0.17 ft 0.67 ft
Top Width: 0.69 ft 2.69 ft
Velocity*:
X-Section Area: 0.06 sq ft
Hydraulic Radius: 0.077
Froude Number*:
Manning's n*:
Dmin: 6.00in
D50: 18.00 in
Dmax: 22.50in

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

SEDCAD Utility Run

Printed 03-04-2004
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BestCoal, Inc.
Narley Mine
P-3850

RIP-RAP CLASSIFICATION SPECIFICATIONS

CLASS 1 RIP-RAP

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

CLASS 2 RIP-RAP

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

CLASS 3 RIP-RAP

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

CLASS 4 RIP-RAP

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

CLASS 5 RIP-RAP .

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



SECTION B

7~"""SECTION A

POST FILTER FABRIC
COUPLER
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SECTION B

\ SECTION A

> T L R
NATIVE SOIL LR ek
WJM’
TOE—IN METHOD JO G_SECTIONS OF SILT FENCE

U

1.) SILT FENCING WILL BE PLACED IN A ROW WITH ENDS TIGHTLY FITTING THE
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1)

2)

NOTES

Due to the fill at Drainage Structure DS3P 36+70 being the most adverse fill section
at the Narley Mine, a stability analysis was performed to prove its safety.

Due to the road ditch south of Road 3P having the largest drainage area, all road
ditches were designed using it as the worst case scenario.
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SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Best Coal, Inc.
Narley Mine
P-3850

DrainageStructure
DS1P 2425

4.3 Inches, 10 Year - 6 Hour, SCS 6 Hour

SRI

Filename: diversion.sc4

Printed 03-05-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 2
General Information
Storm Information:

| Storm Type: Rainfall Event |

Accumulated Accumulated
Time (hrs) Depth (in)
0.00 0.0000

0.50 0.1510

1.00 0.3440

1.50 0.5810

2.00 0.9890

2.50 2.5800

3.00 3.0100

3.50 3.3540

4.00 3.5910

4.50 3.8060

5.00 3.9780

5.50 4.1500

6.00 4.3000

Peak 30-minute Intensity: 3.182 in/hr

Filename: diversion.sc4 Printed 03-05-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Networking:
Stru (flows Stru | Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Drainage Structure DS1P 2+25

#1
Null

Filename: diversion.sc4

Printed 03-05-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(a0) (20) (cfs) (ac-ft)
#1 2.000 2.000 3.06 0.26

Filename: diversion.sc4

Printed 03-05-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design 6

Subwatershed Hydrology Detail:

Time of Peak Runoff

stru sws SWSArea Conc LRI Musk X Curve UHS Discharge Volume

# # (ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 2.000 0.056 0.000 0.000 70.000 S 3.06 0.256
E 2.000 3.06 0.256

Filename: diversion.sc4 Printed 03-05-2004



SEDCAD 4.0

Copyright 1998 Pamela J. Schwab

Civil Software Design

Best Coal, Inc. Narley Mine, P-3850

Drainage Structure DS1P 2+25

Straight Pipe
Barrel Barrel Entrance Tailwater
. Barrel Manning's Spillway
Diameter Length Loss Depth
. Slope (%) n Elev
(in) (ft) Coefficient (ft)
18.00 100.00 2.00 0.0240 462.01 0.90 0.00

Detailed Discharge Table

Combined
Elevation Straight Pipe .
(cfs) Discharge
(cfs)
462.00 0.000 0.000
462.01 0.000 0.000
462.50 (3)>1.079 1.079
463.00 (3)>3.094 3.094
463.50 (2)>5.177 5.177
464.00 (5)>7.977 7.977
464.50 (6)>8.914 8.914
465.00 (6)>9.595 9.595

SEDCAD Utility Run

Printed 03-05-2004
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SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design 1

Best Coal, Inc.
Narley Mine
P-3850
Drainage Structure
DS2P 0+20

4.3 Inches, 10 Year - 6 Hour, SCS 6 Hour

SRI

Filename: diversion.sc4 Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design 2

General Information

Storm Information:
I Storm Type: Rainfall Event I

Accumulated Accumulated

Time (hrs) Depth (in)

0.00 0.0000

0.50 0.1510

1.00 0.3440

1.50 0.5810

2.00 0.9890

2.50 2.5800

3.00 3.0100

3.50 3.3540

4.00 3.5910

4.50 3.8060

5.00 3.9780

5.50 4.1500

6.00 4.3000

Peak 30-minute Intensity: 3.182 in/hr

Filename: diversion.sc4 Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Networking:
Stru (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Drainage Structure DS2P 0+20
#1
Null

Filename: diversion.sc4

Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 6.000 6.000 9.19 0.77

Filename: diversion.sc4

Printed 03-04-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design 6

Subwatershed Hydrology Detail:

Time of Peak Runoff
5;"” 5‘;"5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 6.000 0.035 0.000 0.000 70.000 S 9.19 0.767
> 6.000 9.19 0.767

Filename: diversion.sc4 Printed 03-04-2004



SEDCAD 4.0

Copyright 1998 Pamela J. Schwab

Civil Software Design

Best Coal, Inc. Narley Mine, P-3850

Drainage Structure DS2P 0+20

Straight Pipe
Barrel Barrel Entrance Tailwater
Barrel Manning's Spillway
Diameter Length Loss Depth
Slope (%) n Elev i
(in) (ft) Coefficient ((j]
24.00 100.00 2.00 0.0240 415.01 0.90 0.00

Detailed Discharge Table

Combined
Elevation Straight Pipe Total
(cfs) Discharge
(cfs)
415.00 0.000 0.000
415.01 0.000 0.000
415.50 (3)>1.443 1.443
416.00 (3)>4.125 4.125
416.50 (3)>7.617 7.617
417.00 (3)>11.757 11.757
417.50 (1)>14.130 14,130
418.00 (6)>18.390 18.390
418.50 (6)>19.790 19.790
419.00 (6)>21.064 21.064
419.50 (6)>22.263 22.263
420.00 (6)>23.389 23.389
420.50 (6)>24.487 24.487
421.00 (6)>25.507 25.507
421.50 (6)>26.519 26.519
422.00 (6)>27.463 27.463
422.50 (6)>28.401 28.401
423.00 (6)>29.290 29.290
423.50 (6)>30.165 30.165
424.00 (6)>31.012 31.012
424.50 (6)>31.831 31.831
425.00 (6)>32.648 32.648

SEDCAD Utility Run

Printed 03-05-2004
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SEDCAD 4 for Windows
elaJ. S

Copyright 1998 Pam chwab
Civil Software Design 1

Best Coal, Inc.
Narley Mine
P-3850

Drainage Structure
DS2P 11+90

4.3 Inches, 10 Year - 6 Hour, SCS 6 Hour

SRI

Filename: diversion.sc4 Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 2
General Information
Storm Information:

[ Storm Type: Rainfall Everﬂ

Accumulated Accumulated
Time (hrs) Depth (in)
0.00 0.0000

0.50 0.1510

1.00 0.3440

1.50 0.5810

2.00 0.9890

2.50 2.5800

3.00 3.0100

3.50 3.3540

4.00 3.5910

4.50 3.8060

5.00 3.9780

5.50 4.1500

6.00 4,3000

Peak 30-minute Intensity: 3.182 in/hr

Filename: diversion.sc4 Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 3
Structure Networking:
Stru  (flows  Stru | Musk. K e
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Drainage Structure DS2P 11+90
#1
Null
Filename: diversion.sc4 Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 4
Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(a0) (@) (cfs) (ac-f)
#1 85.000 85.000 151.46 14.51

Filename: diversion.sc4 Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Subwatershed Hydrology Detail:

Time of Peak Runoff
55;” 5‘2/5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)

#1 1 33.000 0.069 0.065 0.357 70.000 S 50.55 4.218

2 52.000 0.156 0.000 0.000 81.000 F 102.93 10.296

> 85.000 151.46 14.514

Filename: diversion.sc4

Printed 02-25-2004
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SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Best Coal, Inc.
Narley Mine
P-3850

Drainage Structure
DS3P 12+00

4.3 Inches, 10 Year - 6 Hour, SCS 6 Hour

SRI

Filename: diversion.sc4

Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 2
General Information
Storm Information:

| Storm Type: Rainfall Event I

Accumulated Accumulated
Time (hrs) Depth (in)
0.00 0.0000

0.50 0.1510

1.00 0.3440

1.50 0.5810

2.00 0.9890

2.50 2.5800

3.00 3.0100

3.50 3.3540

4.00 3.5910

4.50 3.8060

5.00 3.9780

5.50 4.1500

6.00 4.3000

Peak 30-minute Intensity: 3.182 in/hr

Filename: diversion.sc4 Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Networking:
Type S;ru (gc;(\;v)s Ss:u M(ut;srkS.)K Musk. X | Description
Null #1 ==> End 0.000 0.000 | Drainage Structure DS3P 12400

#1
Null

Filename: diversion.sc4

Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab

Civil Software Design 4
Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 120.000 120.000 156.09 20.88

Filename: diversion.sc4 Printed 02-25-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Subwatershed Hydrology Detail:

Time of Peak Runoff
Stu sws SWSArea Conc BISHE Musk X e UHS Discharge Volume
# # (ac) (hrs) (hrs) Number ) (ac-f)
#1 1 79.000 0.370 0.023 0.390 81.000 F 128.47 15.642
2 41.000 0.139 0.000 0.000 70.000 S 27.61 5.240
Z 120.000 156.09 20.882

Filename: diversion.sc4

Printed 02-25-2004




SEDCAD 4.0

Copyright 1998 Pamela J. Schwab

Civil Software Design

Best Coal, Inc., Narley Mine, P-3850,

Drainage Structure DS3P 12400

Straight Pipe
Barrel Barrel Entrance Tailwater
Barrel Manning's Spillway
Diameter Length Loss Depth
Slope (%) n Elev .
(in) (ft) Coefficient (ft)
36.00 100.00 2.00 0.0240 395.01 0.90 0.00
Straight Pipe
Barrel Barrel Entrance Tailwater
. Barrel Manning's Spillway
Diameter Length Loss Depth
Slope (%) n Elev
(in) (ft) Coefficient (fH)
36.00 100.00 2.00 0.0240 395.01 0.90 0.00
Straight Pipe
Barrel Barrel Entrance Tailwater
Barrel Manning's Spillway
Diameter Length Loss Depth
. Slope (%) n Elev .
(in) (ft) Coefficient ()
36.00 100.00 2.00 0.0240 395.01 0.90 0.00
Detailed Discharge Table
Combined
) Straight Pipe  Straight Pipe  Straight Pipe Total
Elevation
(cfs) (cfs) (cfs) Discharge
(cfs)
395.00 0.000 0.000 0.000 0.000
395.01 0.000 0.000 0.000 0.000
395.50 (3)>2.156 (3)>2.156 (3)>2.156 6.469
396.00 (3)>6.194 (3)>6.194 (3)>6.194 18.582
396.50 (3)>11.427 (3)>11.427 (3)>11.427 34.280
397.00 (3)>17.643 (3)>17.643 (3)>17.643 52.929
397.50 (3)>24.682 (3)>24.682 (3)>24.682 74.045
398.00 (3)>32.477 (3)>32.477 (3)>32.477 97.432
398.50 (3)>40.856 (3)>40.856 (3)>40.856 122.568
399.00 (5)>47.566 (5)>47.566 (5)>47.566 142.698
399.50 (5)>53.533 (5)>53.533 (5)>53.533 160.598
400.00 (6)>57.185 (6)>57.185 (6)>57.185 171.556

SEDCAD Utility Run

Printed 02-25-2004
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Combined
. Straight Pipe  Straight Pipe  Straight Pipe Total
Elevation (?:fs) p (gcfs) p (gcfs) P Discharge
(cfs)
400.50 (6)>60.323 (6)>60.323 (6)>60.323 180.969
401.00 (6)>63.299 (6)>63.299 (6)>63.299 189.898
401.50 (6)>66.147 (6)>66.147 (6)>66.147 198.440
402.00 (6)>68.876 (6)>68.876 (6)>68.876 206.629
402.50 (6)>71.497 (6)>71.497 (6)>71.497 214.490
403.00 (6)>74.029 (6)>74.029 (6)>74.029 222.087
403.50 (6)>76.444 (6)>76.444 (6)>76.444 229.332
404.00 (6)>78.833 (6)>78.833 (6)>78.833 236.498
404.50 (6)>81.123 (6)>81.123 (6)>81.123 243.368
405.00 (6)>83.366 (6)>83.366 (6)>83.366 250.098
405.50 (6)>85.551 (6)>85.551 (6)>85.551 256.654
406.00 (6)>87.666 (6)>87.666 (6)>87.666 262.998
406.50 (6)>89.771 (6)>89.771 (6)>89.771 269.312
407.00 (6)>91.771 (6)>91.771 (6)>91.771 275.312
407.50 (6)>93.770 (6)>93.770 (6)>93.770 281.311
408.00 (6)>95.710 (6)>95.710 (6)>95.710 287.130
408.50 (6)>97.607 (6)>97.607 (6)>97.607 292.820
409.00 (6)>99.503 (6)>99.503 (6)>99.503 298.510
409.50  (6)>101.312  (6)>101.312  (6)>101.312 303.936
41000  (6)>103.116  (6)>103.116  (6)>103.116 309.348

SEDCAD Utility Run

Printed 02-25-2004
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Best Coal, Inc.
Narley Mine
P-3850

Drainage Structure
DS3P 36+70

4.3 Inches, 10 Year - 6 Hour, SCS 6 Hour

SRI
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General Information
Storm Information:

[ Storm Type: Rainfall Event I

Accumulated Accumulated
Time (hrs) Depth (in)
0.00 0.0000

0.50 0.1510

1.00 0.3440

1.50 0.5810

2.00 0.9890

2.50 2.5800

3.00 3.0100

3.50 3.3540

4.00 3.5910

4.50 3.8060

5.00 3.9780

5.50 4.1500

6.00 4.3000

Peak 30-minute Intensity: 3.182 in/hr

Filename: diversion.sc4 Printed 03-03-2004
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Structure Networking:
Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Null #1 ==> End 0.000 0.000 | Drainage Structure DS3P 36+70

#1
Null

Filename: diversion.sc4

Printed 03-03-2004



SEDCAD 4 for Windows

Copyright 1998 Pamela J. Schwab
Civil Software Design

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
() (a0) (cfs) (ac-h)
#1 991.000 991.000 586.61 136.77

Filename: diversion.sc4

Printed 03-03-2004
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Stru Sws SWSArea Conc Musk K Musk X Curve UHS Discharge Volume
# # (ac) (hrs) (hrs) Number () (ac-R)
#1 1 156.000 0.153 0.303 0.327 81.000 F 308.80 30.888
2 87.000 0.134 0.120 0.335 70.000 S 58.59 11.119
3 75.000 0.134 0.120 0.335 68.000 S 44.71 8.743
4 673.000 0.635 0.000 70.000 S 231.14 86.015
Z 991.000 586.61 136.765

Filename: diversion.sc4

Printed 03-03-2004
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Best Coal, Inc. Narley Mine, P-3850
Drainage Structure DS3P 36+70

Straight Pipe
Barrel Barrel Entrance Tailwater
Barrel Manning's Spillway
Diameter Length Loss Depth
Slope (%) n Elev
(in) (f) Coefficient ((j9]
60.00 100.00 2.00 0.0240 360.01 0.90 0.00
Straight Pipe
Barrel Barrel Entrance Tailwater
Barrel Manning's Spillway
Diameter Length Loss Depth
Slope (%) n Elev .
(in) (ft) Coefficient (ft)
60.00 100.00 2.00 0.0240 360.01 0.90 0.00
Detailed Discharge Table
Combined
. Straight Pi Straight Pi Total
Elevation (gcfs) pe i (gcfs) pe Discharge
(cfs)
360.00 0.000 0.000 0.000
360.01 0.000 0.000 0.000
360.50 (3)>3.591 (3)>3.591 7.182
361.00 (3)>10.316 (3)>10.316 20.631
361.50 (3)>19.047 (3)>19.047 38.093
362.00 (3)>29.394 (3)>29.394 58.789
362.50 (3)>41.138 (3)>41.138 82.275
363.00 (3)>54.129 (3)>54.129 108.258
363.50 (3)>68.258 (3)>68.258 136.516
364.00 (3)>83.447 (3)>83.447 166.895
364.50 (3)>99.604 (3)>99.604 199.208
365.00 (3)>116.705 (3)>116.705 233.410
365.50 (3)>134.669 (3)>134.669 269.338
366.00 (4)>151.949 (4)>151.949 303.899
366.50 (5)>166.063 (5)>166.063 332.125
367.00 (5)>179.869 (5)>179.869 359.737
367.50 (5)>192.666 (5)>192.666 385.331
368.00 (5)>204.689 (5)>204.689 409.378
368.50  (5)>216.020  (5)>216.020 432.041

SEDCAD Utility Run
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Combined
. Straight Pi Straight Pi Total
Elevation (gcfs) pe (gcfs) pe Discharge
(cfs)
369.00  (5)>226.795  (5)>226.795 453.589
369.50  (5)>237.082  (5)>237.082 474.163
370.00  (5)>246.725  (5)>246.725 493.449
37050  (6)>254.847  (6)>254.847 509.694
371.00  (6)>262.456  (6)>262.456 524.912
371.50 (6)>269.868 (6)>269.868 539.737
37200  (6)>277.065  (6)>277.065 554.130
372.50 (6)>284.095 (6)>284.095 568.190
373.00 (6)>290.944 (6)>290.944 581.888
373.50  (6)>297.638  (6)>297.638 595.276
37400  (6)>304.193  (6)>304.193 608.387
37450  (6)>310.600  (6)>310.600 621.200
375.00  (6)>316.877  (6)>316.877 633.755

SEDCAD Utility Run

Printed 03-05-2004
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Best Coal, Inc.
Narley Mine
P-3850
Soil Classification



Best Coal, Inc.

Narley Mine

P-3850
STABILITY ANALYSIS DATA

METHODOLOGY

Due to the fill at Drainage Structure DS3P 36+70 being the most adverse fill section at the
Narley Mine, a stability analysis was performed to prove its safety. The static loading
stability analysis was performed using the Simplified Bishop Method. The computer
program used was the REAME Slope Stability Program as developed by Dr. Yang H.
Haung, P.E. of the University of Kentucky.

SOIL CLASSIFICATION UNITS

The soil types used in the construction of the fill section of Drainage Structure DS3P 36+70
(GM) and the soil types (soil classification) of the material between the proposed fill and
stiff base of Drainage Structure DS3P 36+70 (Bedrock) were sampled and analyzed by
PERC Engineering Co., Inc. The soil properties used in the stability analysis (ML) 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)
Drainage GC 115.2 24.2 133.4
Structure DS3P-36+70
Fill Material
Drainage Bedrock 10,000 45.0 170.0
Structure DS3P-36+70
Fill Material

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



STABILITY ANALYSIS DATA
(Continued)

DESIGN DATA

1) Safety factors for embankments with 2 H:1V slopes.

2)  DMIN = 0.00

3) Pore pressure ration = .1.

SAFETY FACTORS

CROSS-SECTION
NUMBER STATIC SAFETY FACTOR

Drainage Structure
DS5P 36+70 1.5

FOUNDATIONS AND ABUTMENTS

Best Coal, Inc.
Narley Mine
P-3850

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.



LIQUID AND PLASTIC LIMITS TEST REPORT

Project: DS3P-=36+70 .

@ Location: NARLEY MINE

LIQUID AND PLASTIC LIMITS TEST REPORT

PERC ENGINEERING CO., INC.

Figure
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L) Grey, Silty clayey gravel with sand 24 19 5 40.95 32.1 GC
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Best Coal, Inc.
Narley Mine
P-3850
Drainage Structure DS3P 36+70
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)-339-6536

Best Coal, Inc. Narley Mine Drainage Structure DS3P 36+70 Static

Number of cases to be analyzed 1
Case Number 1
Number of boundary lines= 3
Number of points on boundary Lines are: 2 2 6

On boundary line no. 1 Point no. and coordinates are:
1 100.000 361.000 2 400.000 355.000

On boundary line no. 2 Point no. and coordinates are:
Y 200.000 360.000 2 283.333 358.333

On boundary line no. 3 Point no. and coordinates are:

1 100.000 362.000 2 200.000 360.000 3 230.000 375.000 4 250.000 375.000 5 283.333
6 400.000 356.000

Line no. and slope of each segment are:

1 -.020
2 -.020
3 -.020 .500 .000 -.500 -.020
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 is: 1
For rad. cont. zone no. 1 Radius decrement= .000 No. of Circles= 5 Id no. for first circle=,
Line no.= 1 Begin pt. no.= 1 End pt. no.= 2
Soil no. Cohesion F. angle Unit wt.
1 10000.000 45.000 170.000
2 115.200 24.200 133.400
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
,SPG= 2 NSRCH= 0 No. of slices= 10 No. of add. radii= 2

Pore pressure ratio= .100

358.333

1
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point (
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/ 13.
Lowest

point (
17.
16.
Lowest

point (
17.

16.
Lowest

point (
17.
Lowest

point (
27.

20
Lowest

point (
27.
26.
Lowest

point (
27.
27.
Lowest

point (
27.
Lowest

point (
37.
33.
Lowest

noint (
37.
36.
Lowest

260.000,

260.000,
197 16.071
803 2.284

factor of safety=

270.000,
397 17.877
833  13.383

factor of safety=

280.000,
596  37.796
482 2.040

factor of safety=

290.000,
796 4648.681
factor of safety=

260.000,
195  14.981
.765 2.052

factor of safety=

270.000,
395  14.635
761 10.107

factor of safety=

280.000,
594 26.329
246 23.443

factor of safety=

290.000,
794  265.878
factor of safety=

260.000,
193  15.539
237 2.221

factor of safety=

270.000,
393 14.531
689 9.228

factor of safety=

375.000) point2=(
Automatic search will follow after grid with XINC=

375.000)

375.000)

385.000)

385.000)

395.000)

375.000) under seepage

14.652 2.316
12.955 2.253
2.222 and occurs

under seepage
15.706 1.836
16.270 1.826

1.826 and occurs

under seepage
16.761 21.461
16.203 2.122

2.040 and occurs

375.000) under seepage

4648.681 and occurs

385.000) under seepage

24.439 2.146
19.846 2.043
2.043 and occurs

under seepage
25.493 1.589
26.127 1.592

1.589 and occurs

under seepage
26.548 1.703
26.897 18.088

1.703 and occurs

385.000) under seepage

265.878 and occurs

395.000) under seepage

34.226 2.230
32.249 2.216
2.216 and occurs

under seepage
35.281 1.630
35.985 1.636

1.628 and occurs

290.000,

375.000) point3=(
15.000 and YINC=

1,the radius and
12.107
11.259
at radius =

1,the radius and
14.016
15.143
at radius =

1,the radius and
15.925
15.646

at radius

1,the radius and

at radius =

1,the radius and
21.683
18.009
at radius =

1,the radius and
23.592
24.860
at radius =

1,the radius and
25.501
26.199
at radius =

1,the radius and

at radius =

1,the radius and
31.260
30.271
at radius =

1,the radius and
33.169
34.577
at radius =

290.000,
20.000

the corresponding factor
2.222 9.562
2.228 10.410
12.107

the corresponding factor
1.905 12.325
1.852 14.579
16.270

the corresponding factor
2.224 15.089
2.356 15.367
16.482

the corresponding factor

17.796

the corresponding factor
2.070 18.928
2.073 17.091
19.846

the corresponding factor
1.629 21.691
1.593 24,226
25.493

the corresponding factor
1.902 24.454
1.755 25.850
26.548

the corresponding factor

27.79

the corresponding factor
2.217 28.293
2.226 29.282
32.249

the corresponding factor
1.638 31.057
1.628 33.873
34.577

415.000) NJ= 3

of safety
2.247
2.242

of safety
2.104
1.874

of safety
2.761
2.527

of safety

of safety
2.047
2.138

of safety
1.8M11
1.606

of safety
2.330
1.820

of safety

of safety
2.290
2.248

of safety
1.741
1.630

are:
7.017

are:
10.635

are:
14.253

are:

are:
16.172

are:
19.790

are:
23.408

are:

are:
25.327

are:
28.945

2.661

2.859

4.446

2.289

2.501

3.675

2.735

2.266



At point (

37.
37.

Lowest

At point (

37.

Lowest

At point (

47.
46.

Lowest

At point (

47.
46.

Lowest

At point (

47.
47.

Lowest

“oint (

47.
46.

Lowest

At point (

57.
56.

Lowest

At point (

57.
56.

Lowest

At point (

57.
57.

Lowest

At point (

57.

.__/-oWest

280.000,
592 20.318
173 17.106
factor of safety=

290.000,
792 93.205
factor of safety=

260.000,
191 16.963
153 2.405
factor of safety=

270.000,
391 15.044
616 8.626
factor of safety=

280.000,
590 18.430
101 14.578
factor of safety=

290.000,
790 50.938
972 24361.480
factor of safety=

260.000,
189 18.926
125 2.608
factor of safety=

270.000,
389 15.767
544 7.868
factor of safety=

280.000,
588 18.034
029 13.396
factor of safety=

290.000,
788 34,227
factor of safetys=

405.000)

405.000)

405.000)

405.000)

415.000)

415.000)

415.000)

395.000) under seepage

36.335 1.543
36.754 10.598
1.543 and occurs

395.000) under seepage

37.389 98.860

93.205 and occurs

under seepage

44,077 2.37
45,115 2.384
2.370 and occurs

under seepage
45,068 1.737
45.842 1.739

1.737 and occurs

under seepage
46.122 1.500
46.612 4.423

1.500 and occurs

under seepage
47.177 43.982
46.768 2.279

2.279 and occurs

under seepage
53.997 2.564
55.061 2.579

2.559 and occurs

under seepage
54.855 1.861
55.700 1.857

1.857 and occurs

under seepage
55.910 1.556
56.469 1.543

1.543 and occurs

415.000) under seepage

56.964 25209.290

34.227 and occurs

1,the radius and
35.078
35.916
at radius =

1, the radius and

the corresponding factor

1.708 33.820
1.587 35.497
36.335

the corresponding factor

36.986 22843.440

at radius =

1,the radius and
40.963
43,039
at radius =

1,the radius and
42.745
44,294
at radius =

1,the radius and
44 654
45.633
at radius =

1,the radius and
46.563
46.358
at radius =

1,the radius and
50.806
52.933
at radius =

1,the radius and
52.322
54.011
at radius =

1,the radius and
54.231
55.350

at radius

1,the radius and

at radius =

37.792

the corresponding factor

2.407 37.850
2.370 42.001
43.039

the corresponding factor

1.758 40.423
1.739 43.519
45.068

the corresponding factor

1.596 43.186
1.523 45.143
46.122

the corresponding factor

2.432 45.949
2.625 46.154
46.768

the corresponding factor

2.597 47.614
2.559 51.869
52.933

the corresponding factor

1.904 49.788
1.869 53.166
55.700

the corresponding factor

1.629 52.552
1.573 54.790
56.469

the corresponding factor

57.788

of safety
2.062
1.641

of safety

of safety
2.583
2.383

of safety
1.866
1.745

of safety
1.861
1.553

of safety
3.205
2.873

of safety
2.867
2.567

of safety
2.051
1.883

of safety
1.823
1.597

of safety

are:

32.563
are:
are:

34.736
are:

38.100
are:

41.718
are:

45.335
are:

44,423
are:

47.255
are:

50.873
are:

3.180

3.307

2.329

2.832

5.543

3.840

2.619

2.526



For pore pressure ratio

At

At

At

At

At

At

At

At

At

S

point (  280.000, 405.000) ,RADIUS 46.122
the minimum factor of safety is 1.500
point (  280.000, 405.000) under seepage
47.590 18.430 46,122 1.500
47.101 14.578 46.612 4.423
Lowest factor of safety= 1.500 and occurs
point (  295.000, 405.000) under seepage
47.890 4515.186
Lowest factor of safety= 4515.186 and occurs
point (  265.000, 405.000) under seepage
47.291 15.295 44.541 1.991
46.374 6.181 45.457 1.994
Lowest factor of safety= 1.991 and occurs
point (  280.000, 425.000) under seepage
67.586 18.157 65.697 1.642
66.957 12.558 66.327 1.629
Lowest factor of safety= 1.629 and occurs
‘oint ( 280.000, 385.000) under seepage
27.594 26.329 26.548 1.703
27.246 23.443 26.897 18.088
Lowest factor of safety= 1.703 and occurs
point ( 283.750, 405.000) under seepage
47.665 22.919 46.518 1.545
47.283 19.773 46.900 13.886
Lowest factor of safety= 1.545 and occurs
point (  276.250, 405.000) under seepage
47.515 16.274 45.727 1.544
46.919 11.690 46.323 1.537
Lowest factor of safety= 1.537 and occurs
point ( 280.000, 410.000) under seepage
52.589 18.125 51.016 1.522
52.065 13.902 51.540 1.507
Lowest factor of safety= 1.507 and occurs
point (  280.000, 400.000) under seepage
42.591 19.016 41.229 1.500
. 42,137 15.509 41.683 7.811

Lowest factor of

.100

safety= 1.500 and occurs

1,the radius and the corresponding factor

44 654 1.596 43.186
45.633 1.523 45.143
at radius = 46.122

1,the radius and the corresponding factor

at radius = 47.890

1,the radius and the corresponding factor
41.791 2.010 39.041
43.624 1.992 42.707
at radius = 44,541

1,the radius and the corresponding factor
63.807 1.716 61.917
65.067 1.660 64,437
at radius = 66.327

1,the radius and the corresponding factor
25.501 1.902 24454
26.199 1.755 25.850
at radius = 26.548

1,the radius and the corresponding factor
45.370 1.732 44,222
46.135 1.592 45.752
at radius = 46.518

1,the radius and the corresponding factor
43.938 1.598 42.150
45.131 1.555 44,534
at radius = 46.323

1,the radius and the corresponding factor
49.442 1.603 47.869
50.491 1.541 49.967
at radius = 51.540

1,the radius and the corresponding factor
39.866 1.630 38.503
40.774 1.531 40.320
at radius = 41.229

of safety are:
1.861
1.553

41.718

of safety are:

of safety
2.125
1.997

are:
36.291

of safety
1.902
1.684

are:
60.028

of safety
2.330
1.820

are:
23.408

of safety
2.136
1.652

are:
43.074

of safety are:
1.765

1.573

40.361

of safety
1.817
1.568

are:
46.295

of safety
1.962
1.573

are:
37.140

2.832

2.632

2.539

3.675

3.372

2.449

2.664

2.992



At point ( 280.000, 395.000) under seepage 1,the radius and the corresponding factor of safety are:

37.592 20.318 36.335 1.543 35.078 1.708 33.820 2.062 32.563 3.180
37.173 17.106 36.754 10.598 35.916 1.587 35.497 1.641
Lowest factor of safety= 1.543 and occurs at radius = 36.335

At point ( 283.750, 400.000) under seepage 1,the radius and the corresponding factor of safety are:

42.666 25.225 41.624 1.618 40.582 1.829 39.539 2.270 38.497 3.632
42.319 22.428 41.972 17.338 41.277 1.674 40.929 1.743
Lowest factor of safety= 1.618 and occurs at radius = 41.624

At point ( 276.250, 400.000) under seepage 1,the radius and the corresponding factor of safety are:

42.516 16.307 40.833 1.512 39.150 1.574 37.467 1.775 35.783 2.601
41.955 12.131 41.394 1.503 40.272 1.525 39.71 1.545
Lowest factor of safety= 1.503 and occurs at radius = 41.394
For pore pressure ratio .100

At point ( 280.000, 400.000) ,RADIUS 41.229
the minimum factor of safety is 1.500



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

If there area more than 10 bound. lines, alphabets will then be used. P indicates
v 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 safety is 1.500
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