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. ‘ ‘ Telephone: (205) 384-5553
‘ Facsimile: (205) 285-3114 - Main Building
‘ ‘ (205) 295-3115 - Water Lab
Web Address: www.percengineering.com

/ ENGINEERING CO., INC.
April 16, 2013

Mr. Gary Heaton, P.E.

Alabama Surface Mining Commission
Post Office Box 2390

Jasper, Alabama 35502-2390

RE: North Pratt Mining, LLC
Pratt No. 1 Mine
P-3972

Dear Gary:

I hereby certify the attached detailed design plans for Primary Roads 1P and 2P 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. g,
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Stephen Miles, P.E. L PROFESSIONM_;'
Alabama License No. 33253 Gmct:wéo

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



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 1in 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 gquality
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. The material will be free of sod, roots, stones
over 12 inches in diameter, and other objectionable
materials. The material will be placed and spread over the

entire fill area, starting at the lowest point in layers not
to exceed 12 inches in thickness. The material will be
compacted to 95 percent of the density, based on standard
proctor as outlined in ASTM.
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Primary roads will have a minimum width of eighteen 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.

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 1intermittent or perennial stream wunless 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
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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 1is 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.

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.

da. Roadway cut and f£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.
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t. 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.
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2)

3)

4)

NOTES

Primary Roads 1P and 2P are existing primary roads currently
permitted and bonded under P-3768. Primary Roads 1P and 2P
will be certified to the Regulatory Authority once all
maintenance 1s performed to achieve the minimum design
standards.

The existing bridge located at station 142+28 of Primary Road
1P will be removed and replaced by a stream crossing
consisting of an earthen embankment with 10"x8" box culverts.
The design of the stream crossing is located within these
detailed design plans of Primary Road 1P. A Nationwide 14
Permit has been applied for with the U.S. Corps of Engineers
for the stream crossing. Also, the “Low Water Crossing”
permitted by P-3768 will be removed upon issuance of P-3972.

Due to there being no significant cut or fill, no stability
analysis is required.

A stop sign will be placed 15 from the edge of pavement of
the County Road for the out going lane.



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.

ELASS 3RIP-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.
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Primary Road Location Map
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Pratt No. 1 Mine
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Pratt No. 1 Mine
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 3499

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

SDM

PERC Engineering Co., Inc.
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Email; smiles@percengineering.com
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CAnvrinht 4008 2NNA Pamala | Qehwiah

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: np hr1 3+99.sc4 Printed 02-19-2013



SEDCAD 4 for Windows

Camirinht 1QQR _9NNR Pamala | Qehwiah

Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 3+99
#1
Culvert

Filename: np hr1 3+99.sc4

Printed 02-19-2013
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Structure Summary:
Immediate Total peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 826.000 826.000 429.58 79.39

Filename: np hr1 3+99.sc4

Printed 02-19-2013
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Structure Detail:
Structure #1 (Culvert)
DS 1 3+99
Culvert Inputs:
Max. . Enti
Length (ft) Slope (%) Manning's n Heade\]:ater Taﬂ(;vt?ter Logsracrc])%ef.
(ft) (Ke)
100.00 1.00 0.0160 9.00 0.00 0.90

Culvert Results:
Design Discharge = 429.58 cfs

Minimum pipe diameter: 1 - 96 inch pipe(s) required

Filename: np hr1 3+99.sc4 Printed 02-19-2013
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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 (cfs) (ac-ft)
#1 1 165.000 0.285 0.347 0.350 75.000 M 172.51 20.834
2 275.000 0.476 0.317 0.350 68.000 M 160.10 25.579
3 386.000 0.648 0.000 0.000 70.000 S 131.28 32.980
> 826.000 429.58 79.394

Subwatershed Time of Concentration Details:

Stru  SWS o o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
#1 1 3. Short grass pasture 2.50 5.00 200.00 1.260 0.044

8. Large gullies, diversions, and low
flowing streams

#1 1 Time of Concentration: 0.285
5. Nearly bare and untilled, and

2.12 35.00 1,650.00 4.360 0.105

#1 2 alluvial valley fans 5.00 10.00 200.00 2.230 0.024
8. Large gullies, diversions, and low 9.26 150.00 1.620.00 9120 0.049
flowing streams : . 620, . .

#1 2 Time of Concentration: 0.476

Filename: np hr1 3+99.sc4 Printed 02-19-2013
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Hydraulics Information

Drainage Area = 4.9 Acres
10 YR.—6 HR., Q@ = 7.4 C.F.S.
Maximum Water Elev. = 420.4
Minimum Fill Elev. = 421.4
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 14+ 34

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 14+34.sc4
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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: np hr1 14+34.sc4 Printed 02-20-2013
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 14+34
#1
Culvert

Filename: np hr1 14+34.sc4
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 4.900 4.900 7.44 0.62

Filename: np hrt1 14+34.sc4
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Structure Detail:
Structure #1 (Culvert)
DS 1 14+34
Culvert Inputs:

Max. . Entrance

Length (ft) Slope (%)  Manning's n Head?/z/(ater Tall(\plt';ater LossrCoef.
(ft) (Ke)

50.00 2.00 0.0240 2.40 0.00 0.90

Culvert Results:
Design Discharge = 7.44 cfs

Minimum pipe diameter: 1 - 18 inch pipe(s) required
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Subwatershed Hydrology Detail:

Time of Peak Runoff
S;ru S\;’&VS SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 0.500 0.011 0.005 0.426 68.000 M 0.70 0.058
2 4.400 0.055 0.000 0.000 70.000 M 6.74 0.559
Y 4.900 7.44 0.616
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist. ~ Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (o) (fps) Time (hrs)
#1 1 3. Short grass pasture 25.00 40.00 160.00 4.000 0.011
#1 1 Time of Concentration: 0.011
#1 2 1. Forest with heavy ground litter 20.00 40.00 200.00 1.130 0.049
8. Large gullies, diversions, and low
flowing streams 30.00 120.00 400.00 16.430 0.006
#1 2 Time of Concentration: 0.055
Subwatershed Muskingum Routing Details:
Stru  SWs - o Vert, Dist.  Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 10.53 20.00 190.00 9.730 0.005
#1 1 Muskingum K: 0.005

Filename: np hr1 14+34 . sc4
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Hydraulics Information
161.1 Acres

Drainage Area =
10 YR.—6 HR., Q =
Maximum Water E/ev = 383

Minimum Fill Elev. 384
Minimum Freeboard 17’

82.7 C.F.S.
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 23464

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 23+64.sc4
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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
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 23+64
#1
Culvert

Filename: np hr1 23+64.sc4
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(a0) (ac) (cfs) (ac-ft)
#1 161.100 161.100 82.05 13.93

Filename: np hr1 23+64.sc4 Printed 03-06-2013
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Structure Detail:
Structure #1 (Culvert)

DS 1 23+64
Culvert Inputs:

Max. . Enti e

Length (ft) Slope (%) Manning's n Head?:l(ater Tall(\pglter Lor;sracr(])cef.

(ft) (Ke)
60.00 21.00 0.0160 4.30 0.00 0.90

Culvert Results:
Design Discharge = 82.05 cfs

Minimum pipe diameter: 1 - 54 inch pipe(s) required
USE 2 - 42! S7erc. PpES

\2 229 /U;
4l - Z O, 2 '

Apen (sar)=

/ z ;
AneA ( 2—6/2’) =il (il //‘//(‘/2/2) K 2=27409 [w
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Subwatershed Hydrology Detail:

Time of Peak Runoff
S;tru sws ~ SWSArea Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 4.600 0.029 0.002 0.439 68.000 M 6.43 0.532
2 156.500 0.316 0.000 0.000 70.000 S 80.12 13.401
by 161.100 82.05 13.933
Subwatershed Time of Concentration Details:
Stru  SWS o o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
#1 1 3. Short grass pasture 25.00 50.00 200.00 4.000 0.013
5. Large gullies, diversions, and low 5.00 20.00 400.00 6.700 0.016
owing streams
#1 1 Time of Concentration: 0.029
#1 2 1. Forest with heavy ground litter 5.00 10.00 200.00 0.560 0.099
8. Large gullies, diverslons, and low 2.63 10000  3,800.11 4.860 0.217
owing streams
#1 2 Time of Concentration: 0.316
Subwatershed Muskingum Routing Details:
Stru  SWS . Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 16.67 20.00 120.00 12.240 0.002
#1 1 Muskingum K: 0.002
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Drainage Area = 14.6 Acres Ny
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Maximum Water Elev. = 400.5 PRATT NO. 1 MINE
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Minimum Freeboard = 1 PRIMARY ROAD 1P CROSS SECTION
DS1 31+83
DRAWN BY:  S.D.M.
DWG. NAME: NPMNPHRics | OATE:  3/6/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 31483

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 31+83.sc4
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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: np hr1 31+83.sc4 Printed 02-21-2013
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 31483
#1
Culvert
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area g Volume
(ac) (@) (cfs) (ac-ft)
#1 14.600 14.600 22.36 1.85
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Structure Detail:
Structure #1 (Culvert)
DS 1 31+83
Culvert Inputs:

Max. Tailwater Entrance

Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)

100.00 33.00 0.0160 2.50 0.00 0.90

Culvert Results:
Design Discharge = 22.36 cfs

Minimum pipe diameter: 1 - 36 inch pipe(s) required
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Subwatershed Hydrology Detail:

(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 14.600 0.031 0.000 0.000 70.000 M 22.36 1.853
E 14.600 22.36 1.853

Subwatershed Time of Concentration Details:

Stru  SWS - o Vert. Dist. Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 1. Forest with heavy ground litter 40.00 40.00 100.00 1.600 0.017
8. Large gullies, diversions, and low
fowing streams 20.00 140.00 700.00 13.410 0.014
#1 1 Time of Concentration: 0.031

Filename: np hr1 31+83.sc4 Printed 02-21-2013
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Hydraulics Information ENGINEERING, 00:. NG,
Drainage Area = 102.5 Acres
10 YR.—6 HR, Q = 1451 CF.S NORTH PRATT MINING, LLC
Maximum Water E/ev = 376.0 PRATT NO. 1 MINE
Minimum Fill Elev. 3770 P-3972
Minimum Freeboard 7’ PRIMARY ROAD 1P CROSS SECTION
DS1 49+15
DRAWN BY: S.D.M.
DWG. NAME: NPMNPHRics | OATE:  3/58/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 49415

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 48+15.sc4
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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: np hr1 49+15.sc4 Printed 03-06-2013
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 49+15
#1
Culvert

Fitename: np hr1 49+15.sc4
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharde Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 102.500 102.500 145.09 12.93
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Structure Detail:
Structure #1 /Culvert)

DS 1 49+15
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)
55.00 2.50 0.0160 6.00 0.00 0.90

Culvert Results:
Design Discharge = 145.09 cfs

Minimum pipe diameter: 1 - 60 inch pipe(s) required
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Subwatershed Hydrology Detail:

Time of Peak Runoff
55;“ sws  SWSArea Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (brs) Number (cfs) (ac-ft)
#1 1 7.300 0.084 0.000 0.000 68.000 M 10.21 0.845
2 95.200 0.121 0.060 0.381 70.000 M 145.83 12.085
by 102.500 145.09 12.930
Subwatershed Time of Concentration Details:
Stru  SWS . o Vert. Dist. Horiz. Dist. Velocity
# 4 Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
#1 1 3. Short grass pasture 5.00 10.00 200.00 1.780 0.031
8. Le_lrge gullies, diversions, and low 3.00 30.00 1,000.00 5190 0.053
flowing streams
#1 1 Time of Concentration: 0.084
#1 2 1. Forest with heavy ground litter 15.00 30.00 199.99 0.970 0.057
8. Large gullies, diversions, and low 8.08 160.00  1,980.00 8.520 0.064
flowing streams
#1 2 Time of Concentration: 0.121
Subwatershed Muskingum Routing Details:
Stru  SWS . o Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (brs)
8. Large gullies, diversions, and low
#1 2 flowing streams 3.33 40.00 1,200.00 5.470 0.060
#1 2 Muskingum K: 0.060
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10 YR—6 HR., Q = 37.1 C.F.S. NORTH PRATT MINING, LLC
PRATT NO. 1 MINE

Maximum Water Elev. = 3396.9

Minimum Fill Elev. = 398.0 P-3972
Minimum Freeboard = 1° PRIMARY ROAD 1P CROSS SECTION
DS1 58+30
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 58430

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com
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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: np hr1 58+30.sc4 Printed 02-21-2013
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Structure Networking:

Stru  (flows  Stru Musk. K .
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 58+30
#1
Culvert

Filename: np hrt 58+30.sc4
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 24.300 24.300 37.05 3.07
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Structure Detail:
Structure #1 (Culvert)

DS 1 58+30
Culvert Inputs:

Max. . Entrance

Length (ft) Slope (%)  Manning's n Heade\};/(ater Tall(\;vt?ter Loss Coef.

(ft) (Ke)
50.00 6.70 0.0160 2.90 0.00 0.90

Culvert Results:
Design Discharge = 37.05 cfs

Minimum pipe diameter: 1 - 45 inch pipe(s) required

USE 2z - 2L S7Terc PIPES

Apeh (4s") = e S = Sh)E = Jsed T

2
. = ZW(%H/Z)l = 20385 % W

AneA (2- 36°)
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Subwatershed Hydrology Detail:

Time of Peak Runoff
S;ru SV;;/S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 1.300 0.026 0.000 0.000 68.000 M 1.82 0.150
2 23.000 0.102 0.000 0.000 70.000 M 35.23 2.920
> 24.300 37.05 3.070
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 3. Short grass pasture 30.00 60.00 200.00 4.380 0.012
8. La_rge gullies, diversions, and low 556 20.00 360.00 2.070 0.014
flowing streams
#1 1 Time of Concentration: 0.026
#1 2 1. Forest with heavy ground litter 10.00 20.00 200.00 0.800 0.069
8. Large guliies, diversions, and low 13.43 180.00  1,340.00 10.990 0.033
flowing streams
#1 2 Time of Concentration: 0.102
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Drainage Area = 27.9 Acres
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 71+89

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 71+89.sc4
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SEDCAD 4 for Windows

Camvirinht 1008 _2NNA Pamala | Srhiwah

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: np hr1 71+89.sc4 Printed 03-07-2013
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Structure Networking:

Type SE;U (ifrl]cgcv)v)s SS;U M(uhsrkS.)K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 71+89
#1
Culvert

Filename: np hr1 71+89.sc4
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 27.900 27.900 42.12 3.49

Filename: np hr1 71+89.sc4
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C.Aanvrinht 100R _2NNA Pamala | Qehwah

Structure Detail:
Structure #1 (Culvert)
DS 1 71+89

Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%)  Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)
60.00 20.00 0.0160 3.20 0.00 0.90

Culvert Results:
Design Discharge = 42.12 cfs

Minimum pipe diameter: 1 - 45 inch pipe(s) required
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Canurinht 100R _20NNA Damala | Qrhwah

Subwatershed Hydrology Detail:

Time of Peak Runoff
Sgtru S\Q/S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 4.600 0.123 0.000 0.000 68.000 M 6.43 0.532
2 23.300 0.122 0.006 0.437 70.000 M 35.69 2.958
3 27.900 42,12 3.490
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity '
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 3. Short grass pasture 15.00 30.00 200.00 3.090 0.017
5. Large gullies, diversions, and low 1.45 2000 1,380.00 3.610 0.106
owing streams
#1 1 Time of Concentration: 0.123
#1 2 1. Forest with heavy ground litter 5.00 10.00 200.00 0.560 0.099
o Large gullies, diversions, and low 15.31 150.00 980.00 11.730 0.023
owing streams
#1 2 Time of Concentration: 0.122
Subwatershed Muskingum Routing Details:
Stru  SWS . o Vert. Dist.  Horiz. Dist, Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 15.38 40.00 260.00 11.760 0.006
#1 2 Muskingum K: 0.006
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Hydraulics Information ENGINEERING 0. NG,
Drainage Area = 13.7 Acres
Maximum Water E/ev = 367.0 PRATT NO. 1 MINE
Minimum Fill Elev. 3680 P-3972
Minimum Freeboard 7’ PRIMARY ROAD 1P CROSS SECTION
DS1 92+86
DRAWN BY:  S.D.M.
DWG. NAME: NPMNPHR1CS | OATE:  3/8/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 92+86

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 92+86.s¢c4
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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: np hr1 92+86.sc4 Printed 03-07-2013
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Structure Networking:

Type S;ru (if[Lct)c\;v)s S;éru M(uﬁri;')K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 92+86
#1
Culvert

Filename: np hr1 92+86.sc4
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Structure Summary:
Immediate Total peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 13.700 13.700 20.74 1.72

Filename: np hr1 92+86.sc4 Printed 03-07-2013
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Structure Detail:
Structure #1 (Culvert)
DS 1 92+86
Culvert Inputs:

Max. . Entrance

Length (ft) Slope (%) Manning'sn  Headwater Tall(\g/t?ter Loss Coef.
(ft) (Ke)

40.00 2.00 0.0160 3.00 0.00 0.90

Culvert Results:
Design Discharge = 20.74 cfs

Minimum pipe diameter: 1 - 30 inch pipe(s) required
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Subwatershed Hydrology Detail:

Time of Peak Runoff
SE;U S\Q/S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 1.800 0.025 0.000 0.000 68.000 M 2.52 0.208
2 11.900 0.058 0.002 0.424 70.000 M 18.23 1.511
Z 13.700 20.74 1,719
Subwatershed Time of Concentration Details:
Stru  SWS " o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
#1 1 3. Short grass pasture 15.00 30.00 199.99 3.090 0.017
8. Large gullies, diversions, and low
flowing streams 7.69 20.00 260.00 8.320 0.008
#1 1 Time of Concentration: 0.025
#1 2 1. Forest with heavy ground litter 25.00 50.00 200.00 1.260 0.044
8. Large gullies, diversions, and low
flowing streams 21.43 150.00 700.00 13.880 0.014
#1 2 Time of Concentration: 0.058
Subwatershed Muskingum Routing Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 10.00 10.00 100.00 9.480 0.002
#1 2 Muskingum K: 0.002
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Maximum Water E/ev = 374.3 PRATT NO. 1 MINE
Minimum Fill Elev. 376 0 P-3972
Minimum Freeboard 7’ PRIMARY ROAD 1P CROSS SECTION
DS1 106+21
ORAWN BY:  S.D.M.
OWG. NAME: NPMNPHRIcs | PATET  3/5/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 106+21

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com
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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
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Structure Networking:

Type sgu (if;lq(t)(\?l)s sgu M(Uhsrl;.)K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 106+21
#1
Culvert
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(a0) (ac) (cfs) (ac-ft)
#1 9.600 9.600 14.52 1.20

Filename: np hr1 106+21.sc4 Printed 02-22-2013
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Structure Detail:
Structure #1 (Culvert)

DS 1 106+21
Culvert Inputs:

Max. Tailwater Entrance

Length (ft) Slope (%)  Manning'sn  Headwater (ft) Loss Coef.

(ft) (Ke)
40.00 2.00 0.0160 2.30 0.00 0.90 |

Culvert Results:
Design Discharge = 14.52 cfs

Minimum pipe diameter: 1 - 24 inch pipe(s) required
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Sgu 5\;\/5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 1.400 0.067 0.000 0.000 68.000 M 1.96 0.162
2 8.200 0.061 0.034 0.385 70.000 M 12.56 1.041
> 9.600 14.52 1.203
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 3. Short grass pasture 2.50 5.00 200.00 1.260 0.044
8. Le_:rge gullies, diversions, and low 4.00 20.00 500.00 6.000 0.023
flowing streams
#1 1 Time of Concentration: 0.067
#1 2 1. Forest with heavy ground litter 15.00 30.00 200.00 0.970 0.057
8. Large gullies, diversions, and low 33.33 90.00 270.00 17.320 0.004
flowing streams
#1 2 Time of Concentration: 0.061
Subwatershed Muskingum Routing Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 3.57 25.00 700.00 5.660 0.034
#1 2 Muskingum K: 0.034

Filename: np hr1 106+21.sc4
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 115416

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com
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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
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SEDCAD 4 for Windows

Cianurinht 1Q0AR _9NNA Pamala | Srhwiah

Structure Networking:

Stru  (flows  Stru Musk. K .
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1115+16
#1
Culvert
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Structure Summary:
Immediate Total Peak Total w
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 7.200 7.200 10.99 0.91
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Printed 03-07-2013



SEDCAD 4 for Windows

Canurinht 1040R _9NNA Pamala | Qrhwiah

Structure Detail:
Structure #1 (Culvert)

DS1115+16
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(ft) (Ke)
45.00 2.00 0.0160 2.00 0.00 0.90

Culvert Results:
Design Discharge = 10.99 cfs

Miniimum pipe diameter: 1 - 24 inch pipe(s) required
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Subwatershed Hydrology Detail:

Time of Peak Runoff
Ss;u SWS SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 0.300 0.025 0.006 0.385 68.000 M 0.42 0.035
2 6.900 0.066 0.000 0.000 70.000 M 10.57 0.876
> 7.200 10.99 0.911
Subwatershed Time of Concentration Detaijls:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 3. Short grass pasture 3.57 5.00 140.00 1.510 0.025
#1 1 Time of Concentration: 0.025
#1 2 1. Forest with heavy ground litter 15.00 30.00 199.99 0.970 0.057
8. Large gullies, diversions, and low 27.27 150.00 550.00 15.660 0.009
flowing streams
#1 2 Time of Concentration: 0.066
Subwatershed Muskingum Routing Details:
Stru  SWS - o Vert. Dist. ~ Horiz, Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 3.57 5.00 140.00 5.660 0.006
#1 1 Muskingum K: 0.006
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 120+57

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com
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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
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Structure Networking:

Type S;ru (ifil1ct>cv)v)s Szu M(UhsrkS.)K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 120+57
#1
Culvert
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharde Runoff
Area Area 9 Volume
(ac) (@c) (cfs) (ac-ft)
#1 12.400 12.400 18.83 1.56
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Structure Detail:
Structure #1 (Culvert)

DS 1 120+57
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (ft) Loss Coef.
(fty (Ke)
40.00 2.00 0.0160 2.70 0.00 0.90

Culvert Results:
Design Discharge = 18.83 cfs

Minimum pipe diameter: 1 - 30 inch pipe(s) required
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Subwatershed Hydrology Detail:

Time of Peak Runoff
S;ru 5\;‘/5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-f)
#1 1 1.200 0.065 0.000 0.000 68.000 M 1.68 0.139
2 11.200 0.067 0.004 0.395 70.000 M 17.16 1.422
Z 12.400 18.83 1,561
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist. ~ Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 3. Short grass pasture 1.92 5.00 260.00 1.100 0.065
#1 1 Time of Concentration: 0.065
#1 2 1. Forest with heavy ground litter 20.00 40.00 200.00 1.130 0.049
8. Large gullies, diversions, and low
flowing Streams 17.65 150.00 850.00 12.600 0.018
#1 2 Time of Concentration: 0.067
Subwatershed Muskingum Routing Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity '
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 4.55 5.00 110.00 6.390 0.004
#1 2 Muskingum K: 0.004
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Minimum Fill Elev. 3800 P-3972
Minimum Freeboard 7’ PRIMARY ROAD 1P CROSS SECTION
DS1 123+40
DRAWN BY:  S.D.M.
DWC. NAME: NPMNPHRIcS | DATE:  3/5/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 123+40

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com
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SEDCAD 4 for Windows

Canurinht 1Q0R _2N0R Pamala | Qehwah

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: np hr1 123+40.sc4 Printed 02-22-2013
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MNnnurinht 1008 _9NNAR Pamala | Qrhwah

Structure Networking:

Type SE;U (ifllchcv)v)s SE;U M(L’;:S)K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 123+40
#1
Culvert

Filename: np hr1 123+40.sc4

Printed 02-22-2013



SEDCAD 4 for Windows

MNanvrinht 1Q0R _2NNA Pamala | Qrhwiah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 23.600 23.600 22.01 2.46

Filename: np hr1 123+40.sc4

Printed 02-22-2013



SEDCAD 4 for Windows

MAanurinht 1008 .2NNA Pamala | Qebhwah

Structure Detail:
Structure #1 (Culvert)

DS 1 123+40
Culvert Inputs:

Max. . Entrance

Length (ft) Slope (%)  Manning's n Heade\]rvater Tall\;vtater Loss Coef.

() () (Ke)
40.00 2.00 0.0160 2.90 0.00 0.90

Culvert Results:
Design Discharge = 22.01 cfs

Minimum pipe diameter: 1 - 30 inch pipe(s) required

Filename: np hri 123+40.sc4 Printed 02-22-2013



SEDCAD 4 for Windows

Manurinht 1008 _2NNA Pamals | Qrhwsh

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) (acft)
#1 1 1.000 0.059 0.000 0.000 68.000 M 1.40 0.116
2 22.600 0.131 0.008 0.379 70.000 M 21.61 2.347
Z 23.600 22.01 2.463
Subwatershed Time of Concentration Details:
Stru  SWS - Vert. Dist. Horiz. Dist. Velocity .
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
#1 1 3. Short grass pasture 2.50 5.00 200.00 1.260 0.044
8. Large gullies, diversions, and low
flowing streams 2.08 5.00 240.00 4.330 0.015
#1 1 Time of Concentration: 0.059
#1 2 1. Forest with heavy ground litter 5.00 10.00 200.00 0.560 0.099
8. Large gullies, diversions, and low
flowing streams 14.39 190.00 1,320.00 11.380 0.032
#1 2  Time of Concentration: 0.131
Subwatershed Muskingum Routing Details:
Stru  SWS - Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 3.13 5.00 160.00 5.300 0.008
#1 2 Muskingum K: 0.008

Filename: np hr1 123+40.sc4

Printed 02-22-2013
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Drainage Area = 22.2 Acres
10 YR—6 HR, Q = 33.9 C.F.S NORTH PRATT MINING, LLC
Maximum Water Elev. = 387.0 PRATT NO. 1 MINE
Minimum Fill Elev. = 388.0 P-3972
Minimum Freeboard = 1 PRIMARY ROAD 1P CROSS SECTION
DS1 130+85
DRAWN BY:  S.D.M.
DWG. NAME: NPMNPHRics | OATE:  3/8/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 130+85

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 130+85.sc4

Printed 03-28-2013



SEDCAD 4 for Windows

Camucinht 10QR _20NA Pamala 1 Qehwiah

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: np hr1 130+85.sc4 Printed 02-22-2013
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Canurinht 1008 _2NNAR Pamala 1| Qrhuinh

Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 130+85
#1
Culvert

Filename: np hr1 130+85.sc4

Printed 02-22-2013
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Camirinht 1QQA8 _2NNA Pamala | Qehwah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 22.200 22.200 33.85 2.80

Filename: np hr1 130+85.sc4

Printed 02-22-2013



SEDCAD 4 for Windows

CAnurinht 1QAR _2NNA Pamala | Qrhwah

Structure Detail:

Structure #1 (Culvert)
DS 1 130+85

Culvert Inputs:

Max. Tailwater Entrance
Length (ft) Slope (%)  Manning'sn  Headwater (ft) Loss Coef.
(f) (Ke)
40.00 2.00 0.0160 3.30 0.00 0.90

Culvert Results:

Design Discharge = 33.85 cfs

Minimum pipe diameter: 1 - 36 inch pipe(s) required

Filename: np hr1 130+85.sc4

Printed 02-22-2013



SEDCAD 4 for Windows

Charnurinht 1QQR 2NNAR Pamala | Qrhwmah

Subwatershed Hydrology Detail:

Time of Peak Runoff
SE;U 5\2/5 SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-f)
#1 1 1.200 0.020 0.000 0.000 68.000 M 1.68 0.139
2 21.000 0.084 0.005 0.410 70.000 M 32.17 2.666
> 22.200 33.85 2.805
Subwatershed Time of Concentration Details:
Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
#1 1 3. Short grass pasture 20.00 40.00 200.00 3.570 0.015
8. Lgrge gullies, diversions, and low 6.67 10.00 150.00 7 740 0.005
flowing streams
#1 1 Time of Concentration: 0.020
#1 2 1. Forest with heavy ground litter 20.00 40.00 200.00 1.130 0.049
8. Large gullies, diversions, and low 12.12 160.00  1,320.00 10.440 0.035
flowing streams
#1 2 Time of Concentration: 0.084
Subwatershed Muskingum Routing Details:
Stru  SWS . o Vert. Dist. ~ Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 6.67 10.00 150.00 7.740 0.005
#1 2 Muskingum K: 0.005

Filename: np hr1 130+85.sc4

Printed 02-22-2013
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Drainage Area = 5.5 Acres -
10 YR —6 HR., Q = 8.2 CFS NORTH PRATT MlNlNG, LLC
Maximum Water Elev. = 367.6 PRATT NO. 1 MINE
Minimum Fill Elev. 3686 P-3972
Minimum Freeboard 7’ PRIMARY ROAD 1P CROSS SECTION
DS1 139+02

DRAWN BY: S.D.M.

DWG. NAME: NPMNPHRICS | DATE:  3/5/2013

APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC

Pratt No. 1 Mine
P-3972
DS1 139402

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

SDM

PERC Engineering Co., Inc.
1606 Highway 78 West
Jasper, AL 35501

Phone: (205) 384-5553
Email: smiles@percengineering.com

Filename: np hr1 139+02.sc4
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SEDCAD 4 for Windows

Camrinht 16468 _2NNA Pamala | Qrhuish

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: np hr1 139+02.sc4 Printed 03-14-2013
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Crnurinht 1008 _2NNAR Pamala { Qrhwiah

Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | DS 1 139+02
#1
Culvert

Filename: np hr1 139+02.sc4

Printed 03-14-2013
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Canvrinht 1008 _2NNAR Pamala | Qehush

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 5.500 5.500 8.22 0.68

Filename: np hr1 139+02.sc4

Printed 03-14-2013
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Camvrinht 1QQ8 .2NNAR Pameala | Qrhwiah

Structure Detail:
Structure #1 (Culvert)

DS 1 139+02
Culvert Inputs:
Max. Tailwater Entrance
Length (ft) Slope (%) Manning'sn  Headwater (fo) Loss Coef.
(f) (Ke)
40.00 8.00 0.0160 1.80 0.00 0.90

Culvert Results:
Design Discharge = 8.22 cfs

Minimum pipe diameter: 1 - 21 inch pipe(s) required

Filename: np hr1 139+02.sc4 Printed 03-14-2013
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Canvrinht 10QR _2NNA Pamals | Qehwah

Subwatershed Hydrology Detail:

Time of Peak Runoff
SS;U S\Q/S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 1.500 0.077 0.000 0.000 68.000 M 2.10 0.174
2 4.000 0.079 0.024 0.388 70.000 M 6.13 0.508
> 5.500 8.22 0.681
Subwatershed Time of Concentration Details:
Stru  SWS o o Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) () (fo) (fos) Time (hrs)
#1 1 3. Short grass pasture 2.50 5.00 200.00 1.260 0.044
8. Lgrge gullies, diversions, and low 1.25 5.00 400.00 3.350 0.033
flowing streams
#1 1 Time of Concentration: 0.077
#1 2 1. Forest with heavy ground litter 10.00 20.00 200.00 0.800 0.069
8. Large gullies, diversions, and low
flowing streams 22.22 120.00 540.00 14.140 0.010
#1 2 Time of Concentration: 0.079
Subwatershed Muskingum Routing Details:
Stru  SWS . o Vert. Dist.  Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
8. Large gullies, diversions, and low
#1 2 flowing streams 3.85 20.00 520.00 5.880 0.024
#1 2 Muskingum K: 0.024

Filename: np hr1 139+02.sc4

Printed 03-14-2013
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Minimum Fill Elev. 368 6 P-3973
Minimum Freeboard 17’ PRIMARY ROAD 1P CROSS SECTION
DS1 139+02
DRAWN BY: S.D.M. .
DWG. NAME:  NPMNPHRIcs | DATE:  3/8/2013
APPROVED BY: S.D.M. SCALE: AS NOTED
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North Pratt Mining, LLC
Pratt No. 1 Mine
P-3972

Bankfull Calculations -- Manning's Equation

Natural Stream Channel

Cross- Wetted
Drainage Area sectional Perimater | Hydraulic| Mannings
(mi*2) Q (cfs) | Slope (ft/ft)| Area (ft"2) (ft) Radius n
1.91 283.13 0.028 36.24 21.69 1.67 0.045
Channel
Mannings Eq (cfs) | 282.72
Bank Full Depth (ft) 3.06
Velocity (ft/s) 7.80
Primary Road 1P Stream Crossing at DS1P 142+28
Cross- Wetted
Drainage Area sectional Perimater | Hydraulic | Mannings
(mi*2) Q (cfs) |Slope (ft/ft)| Area (ft"2) (ft) Radius n
1.91 283.13 0.0011 61.2 32.24 1.90 0.016
Culverts
Mannings Eq (cfs) 289.79
Flow Depth (ft) 3.06
Velocity (ft/s) 4.74

Notes:

1. The bankfull flow depth for the natural stream and the crossing at

DS1P 142+28 are approximately equal. Therefore, there will be no
signaficant change in the characterists of the channel during a 1.5
year storm event with the culverts in place.

2. Bankfull flow was calculated from a 1.5 year storm event using the

Regional Flood-Frequency Analysis (Region 1) for rural streams in
Alabama (Q = 184 A"0.666). See Attached.



HY-8 Analysis Results

Culvert Summary Table - 10'x8'

Culvert Crossing: North Pratt Creek Crossing

Total Cuivert LHeadwa Inlet Outlet |Flow Normal |Critical |Outlet ailwate|Outlet |Tailwate
Dischar |Dischar [ter Control |Control |Type Depth |Depth |Depth |rDepth |Velocity |r
ge (cfs) |ge (cfs) |Elevatio |Depth(ft)|Depth(ft) () (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
0.01 0.01 347.99 |0.57 0.0* 1-S2n  ]0.00 0.00 0.00 0.01 0.51 0.00
0.01 J40.01 |348.39 |0.97 0.87 2-M2c  10.82 0.50 0.50 0.01 .02 0.00
80.01 180.01 |[348.79 |1.36 1.37 2-M2c  [1.26 0.79 0.79 0.01 5.07 0.00
120.01 |120.01 |349.22 |1.80 1.79 2-M2c [1.68 1.04 1.04 0.01 5.79 0.00
160.01 |160.01 [349.59 |2.17 2.16 2-M2¢  |2.03 1.26 1.26 0.01 6.37 0.00
200.01 |200.01 |349.93 |2.51 2.51 2-M2¢ ]2.38 1.46 1.46 0.01 6.86 0.00
240.00 [240.00 |350.25 |2.83 2.83 2-M2¢ [2.70 1.65 1.65 0.01 7.28 0.00
280.00 |280.00 |350.56 |3.14 3.14 2-M2¢c  [3.01 1.83 1.83 0.01 7.66 0.00
289.79 [289.79 [350.64 |3.22 3.21 2-M2c  |3.09 1.87 1.87 0.01 7.75 0.00
360.00 [360.00 |351.13 |3.71 3.71 2-M2c  [3.60 2.16 2.16 0.01 8.33 0.00
400.00 }400.00 |351.40 |3.98 3.98 2-M2c  [3.89 2.32 2.32 0.01 8.63 0.00




HY-8 Analysis Resulits

Culvert Summary Table - 10'x8"

Culvert Crossing: North Pratt Creek Crossing

Total Culvert |Headwalinlet Outlet |Flow Normal |Critical [Outlet [Tailwate|Outlet [Tailwate
Dischar |Dischar fter Control |Control |Type Depth |Depth |Depth |rDepth [Velocity |r
ge (cfs) |ge (cfs) |Elevatio |Depth(ft)|Depth(ft) (ft) (ft) (ft) (ft) (ft/s) Velocity
n (ft) (ft/s)
0.01 0.01 347.99 |0.57 0.0* 1-82n [0.00 0.00 0.00 0.01 0.51 0.00
150.01 |150.01 |349.50 |2.08 2.07 2-M2¢c |1.94 1.21 1.20 0.01 6.23 0.00
300.01 ]300.01 |350.71 |[3.29 3.28 2-M2¢c  |3.17 1.92 1.91 0.01 7.84 0.00
450.01 M450.01 [351.72 |4.29 4.30 2-M2c K.24 2.51 2.51 0.01 8.97 0.00
600.01 1600.01 [352.63 |5.16 5.21 2-M2c |5.26 3.04 3.04 0.01 9.88 0.00
750.01 |750.01 [353.47 |5.97 6.05 2-M2c  [6.23 3.53 3.52 0.01 10.64 [0.00
900.00 |900.00 [354.25 [6.72 6.83 2-M2c [7.18 3.99 3.98 0.01 11.31 ]0.00
1050.00/1050.00]354.99 |7.46 7.57 2-M2c  [8.00 4.42 4.41 0.01 11.92 ]0.00
1200.00|1200.00(355.70 |8.18 8.28 2-M2¢c  18.00 14.83 4.82 0.01 12.46 ]0.00
1350.00]1350.001356.37 |8.92 8.95 2-M2¢c  ]8.00 5.22 5.21 0.01 12.96 ]0.00
1383.00{1383.00]356.52 |9.08 9.10 2-M2¢c  ]8.00 5.31 5.29 0.01 13.06 ]0.00




Generalized least squares
regression analysis, using contributing
drainage area as the only explanatory
variable, was applied to the four flood
regions identified earlier. The flood-
frequency relations for the four flood
regions are summarized in table 2.

The accuracy of a flood-frequency
relation can be expressed in two
ways—the mean standard error of
prediction (SEp) or as equivalent years
of record. The SEp is a measure of how
well the regression relation estimates
flood magnitudes when applied to
ungaged basins. The SEp is the square
root of the mean square error of
prediction, MSEp. The MSEp is the sum
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Table 2. Regional flood-frequency relations for rural streams in Alabama.
W

[Note: Associated mean standard errors of prediction and equivalent years of record are listedt in table 3.
Q. Mood discharge, in cubic feet per second; A, contributing drainage aren, in square miles}

Recurrence Regression equations for the indicated flood regions
interval

(years) Region 1 Region 2 Region 3 Region4
—=15 = I84A%% 0= [264%9 Q= 2544 Q= 57408
2 = 250409 Q= 166A%%° Q= 322497 Q= 20440
5 = 466A°6¢ Q= 291 A% Q= 562A°" = 3674090
10 = 650A 0.023 = 3934 0.648 = 8024 0.592 = 499 A V588
25 = 918400 g= 532405  Q=1206A0% = 692403
50 Q=1,13740® = 6424083 Q=15594 0 = 8574 0%
100 0=1368A0% Q= 763A% Q=1930A%% (Q=1,03640%
200 Q = 1,609 A 0¥ = 899AY9® (0=23064%% Q0=]22940%
500 0=19434%" 0=1,109A%% 0=2798A%" 0=1,5024"%%

of two components—the mean square

error resulting from the model and the

sampling mean square error, which results from estimating
the model parameters from samples of the population. The
SEp ranged from a minimum of 18 percent (region 2) to a
maximum of 54 percent (region 3). The SEp also can be
expressed as equivalent years of record (Hardison, 1971).
These equivalent years of record (£Y) represent the number
of years of peak-discharge record that are needed to provide
a flood estimate with accuracy equal to that of the regression
relation flood estimate. For example, the 100-year flood can
be estimated from the region-1 regression relation with the
same degree of accuracy as that obtained from 10 years of
actual peak-discharge record. The equivalent years of record
is a function of the accuracy of the regression equations, the
recurrence interval, and the average variance and the skew of
peak flows at gaging stations (Hardison, 1971), Regression

equations having similar SEp can have very different £Y based

on the differences between the average standard deviaton

and skew of peak flows between regions. The SEp and the
equivalent years of record for the regression relations are listed
in table 3. :

Accuracy and Limitations of Flood-Frequency
Estimates

The regression relations are valid for ungaged basins
where the drainage area is within the minimum and maximum
drainage areas used in the regression analysis. The range of
applicable drainage areas for each flood region is as follows:

Flood region I 0.50 to 1,027 mi?

Flood region 2
Flood region 3
Flood region 4

Table3. Accuracy of regional flood-frequency relations for rural streams in Alabama.

[n= number of streamgages used in regional regressions)

0.44 to 1,097 mi?
0.45 to 607 mi?
0.76 to 1,344 mi?

Region 1 Region 2 Region 3 Region 4
{n=100) (n=33) (n=19) (n=64)
Recurrence Mean Mean Mean Mean
interval standard Equivalent standard Equivalent standard Equivalent standard Equivalent
{years) error of years of error of years of error of years of error of years of
prediction record prediction record prediction record prediction record
(percent) (percent) {percent) (percent)
1.5 36 3 47 2 54 2 37 4
34 3 41 48 2 33 5
5 33 4 29 6 36 6 26 H
10 33 6 23 14 30 12 24 18
25 34 8 18 31 26 26 25 26
50 36 9 18 39 24 38 27 28
100 38 10 18 40 23 50 29 28
200 40 10 22 36 24 59 33 27
500 43 L1 27 30 25 63 37 26
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Company Name: PERC ENGINEERING COMPANY
Filename: C:\SEDCAD3\MRPRTBM User: srl @.
Date: 05-30-1997 Time: 04:17:03 (qur
M R Pratt One, LLC Pratt Mine Berm De ;@n
ﬁghr

Storm: 6.80 inches, 25 year-24 hour, SCS Type II

Hydrograph Convolution Interval: O, 2?§%
L'_') i Z

tﬁ@@ﬁﬁg
-Hydrology-
Bage~- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfg) (ac-ft) (cfs)
111 1 240.00 75 M 0.215 1.019 0.319 0.0 79.47 755.19
111 2 140.00 75 M 0.215 0.679 0.319 0.0 46.36 440.53
111 3 83.00 6B M 0.135 0.232 0.319 0.0 22.47 232.23
111 4 7.00 81 F 0.065 0.015 0.319 0.0 2.69 31.11
111 5 40.00 B1 F 0.140 0.015 0.319 0.0 15.40 173.59
111 6 710.00 70 S 1.0195 0.000 0.000 0.0 204.29 498.12
Type: Null Label: Pratt One Berm
111 Structure 1220.00 370.69
]11 Total IN/OUT 1220.00 370.695 1382 41
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