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Telephone: (205) 384-5553

Facsimile: (205) 295-3114 - Main Building
(205) 295-3115 - Water Lab

Web Address: www.percengineering.com

PERC

ENGINEERING CO., INC.

July 28, 2011

Mr. Michael Harrison, P.E.

Alabama Surface Mining Commission
Post Office Box 2490

Jasper, Alabama 35502-2490

RE: Gunner-Reilly, Corp.
Cane Creek Mine
P-3952

Dear Michael:

1 hereby certify the attached detailed design plans for Primary Road 2P, 3P & 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.

mz_&%

Leslie G Stephens, P.E., P.L.S.
5 sstration No 14117-E

PO 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 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 2 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, 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.

Primary roads will have a mimimum width of eighteen feet and 2 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.
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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 Tron 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.

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.
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d. Roadway cut and fili 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.
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NOTES

Primary Road 2P

)

2)

3)

4)

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

Drainage structure PR2CI is an existing 48” reinforced concrete pipe which is to remain in
place.

Drainage structure PR2C2 is an existing 24” reinforced concrete pipe, which is to remain in
place, with an additional 24” reinforced concrete pipe parallel to the existing one with a
minimum separation of 2 feet. Additional fill material is required to be place along the
roadway embankment from station 33+71 to station 35+72 to maintain minimum crest
elevation (354.50) with 1’ of dry freeboard and side slopes of 2H:1V or flatter.

Drainage structure PR2C3 is an existing 18” corrugate metal pipe, which is to remain in
place, and an additional 18 corrugate metal pipe parallel to the existing one with a minimum
separation of 2 feet. Additional fill material is required to be place along the roadway
embankment from station 39+69 to station 41+08 to maintain minimum crest elevation
{362.90) with 1° of dry freeboard and side slopes of 2H:1V or flatter.

Primary Road 3P

1)

2)

3)

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

Drainage structure PR3C1 is a proposed 42” corrugated metal pipe which is to be place
within the roadway of Primary Road 3P at approximately station 5+28.

Drainage structure PR3C2 is a proposed 6°x3’ reinforced concrete box culvert which is to be
place within the roadway of Primary Road 3P and is a portion of Diversion Ditch 1-2.

Primary Road 4P

1)

2)

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

Drainage structure PR4C1 is a proposed 6’x3’ reinforced concrete box culvert which is to be
place within the roadway of Primary Road 4P and is a portion of Diversion Ditch 5-6.



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) mnches. 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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Drainage Area = 35.48 Acres
10 YR.—6 HR, @ = 58.31 C.F.S
Maximum Water Elev. = 330.63
Minimum Fill Elev, = 331.63
Wall Thickness = 5757
Minimum Freeboard = 1°

NOTE:

DRAINAGE STRUCTURE HRZC1 IS AN
EXISTING STRUCTURE INSTALLED BY
ALDOT CONTRACTOR.
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360_ | 360
350 350
340 | 340
MAX. WATER
ELEV. 330.63 48"x244’ REINFORCED
f : /—CONCRI-__I‘E PIPE
330_ | P 330
\FLOW LINE IN
FLOW LINE OUT
ELEV. 327.186 ELEV. 325.97
320 | 320
0+00 0+20 0+40 0+60 0480 1460 1480 2+40 2+60
HORIZONTAL SCALE: I h I!c
VERTICAL SCALE: 1° = 10’ ENGINEEFING CO, INC.
Gunner-Rellly Corp.
Cane Creoek Mine
P-3952
Drainage Structure PR2C1
HYDRAULICS INFORMATION PR one~ = Sce

NE /4 of SW ¥4 &

SE 1/4 of NW 1/4 of Sectlon 6,
Township 15 South,
Range 6 West,

Walker County, Alabama

DRAWN BY: JW.T.

OWG. NAME:  HR2CCS DATE:  03/14/2011

APPROVED BY: LG.S. SCALE: AS NOTED
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Gunner-Reilly Corporation
Cane Creek Mine

P-3952
Primary Road 2P
Drainage Structure PR2C1

4.3 Inch, 10 Year-6 Hour
NRCS Type IT

IJWT

PERC Engineering Co., Inc.
PO BOX 1712
Jasper, AL 35503

Phone: 205-384-5553
Email: John,Taylor@percengineering.com

Filename: HR2C1.sc4 Printed 05-04-2011
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 10yr-6hr
Rainfail Depth: 4.300 inches

Filename: HR2C1.sc4 Printed 03-08-2011
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Structure Networking:
Type: S:tru (;I-%v)s ' 'S;ru MEJ;;‘)K Musk. X 'Descriptfon
Culvert #1 ==> End 0.000 0.000 | Haulroad 2P-Culvert 1

#1
Culvert

Filename: HR2C1.sc4

Printed 03-08-2011
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Structure Summary:
© Immédiate Total Peak Total
- Contributing Contributing o poree Runoff
Area Area g Volume
(€19 ’ (ac) (cfs) (ac-ft)
#1 35.480 35.480 59.31 3.86

Filename: HR2C1.s¢4

Printed 03-08-2011
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Structure Detail:
Structure #1 (Culvert)
Haulroad 2P-Culvert 1
Culvert Inputs:
 Max. e Ent
Length (ft)  Slope (%) -Manning'sn Head?r);ater Tall(\‘/cvster Lorslsr?:rcg’
. ) (Ke)
244.00 0.50 0.0160 5.50 0.00 0.90

Culvert Results:
Design Discharge = 59.31 cfs

Minimum pipe diameter: 1 - 42 inch pipe(s) required

Filename: HR2C1.sc4 Printed 03-08-2011
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CAnwrinht 10082 _290N7 Dormala | Qrhush

Subwatershed Hydrology Detail:

: Timeof ' o Peak Runoff
Sgu S\;VS SWS Area ~ Cone Musk K Musk X Curve UHS  Discharge “Volume
] (ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 21.470 0.165 0.051 0.400 70.000 M 34.37 2.230
2 14.010 0.064 0.000 0.000 68.000 F 33.90 1.626
¥ 35.480 59.31 3.856
Subwatershed Time of Concentration Details:
h ?V;’S Land Flow Condition Slope (%) Verz,c'))i“' H°”(Z1;t)D'5t' V‘(ﬂ‘;f)ty Time (hrs)
#1 1 1. Forest with heavy ground litter 2.50 5.00 200.00 0.400 0.138
8. Large gullies, diversions, and low 12.99 140.00  1,078.00 10.810 0.027
flowing streams
#1 1 Time of Concentration: 0.165
#1 2. Minimum tillage cultivation 5.00 10.00 200.00 1.110 0.050
9. Small streams flowing bankfull 5.14 55.00 1,069.00 20.410 0.014
#1 2  Time of Concentration: 0.064
Subwatershed Muskingum Routing Details:
S::;'u SV;:S Land Flow Condition Slope (%) VerE}tl))lst. - Hon(z&;.') ist. V%I,SS)W Time (hrs)
21 1 g' Large gullies, diversions, and low 5.12 65.00  1,269.00 6.780 0.051
owing streams
#1 1 Muskingum K: 0.051

Filename: HR2C1.sc4

Printed 03-08-2011
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CURRENT DATE: 03-08-2011 FILE DATE: 03-08-2011
CURRENT TIME: 11:11:26 FILE NAME: CCHR2C1

RAARAAARARAMAAAARAAAAAAAAAA  FHWA CULVERT ANALYSTS
» HY 8 VERSION 6 2 WE an mE oEE RN oL R 4P 06 wB Su hu bm BN FS B4 RS by RG 45 66 B UW

GAAA
3c3

5 U AAAARAAAAR e e e e " -
3L 3 INLET OUTLET CULVERT 3 BARRELS 3
3 v ¥ ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING  INLET 3
3NOD.3 (FY) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE 3
31 3 327.16 325.97 243.64 3 1 RCP 4,00 4.00 .016 CONVENTIONAL?
3 3 3 3
3%3 3 3
343 3 3
353 3 3
363 3 3
2.0 5

SUMMARY OF CULVERT FLOWS (cfs) FILE CCHRZ2C1 | DATE 03-08- 2011

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
327.16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
328.20 6.5 6.5 0.0 0.0 0.0 0.0 0.0 0.00 1
328.66 13.0 13.0 0.0 0.0 0.0 0.0 0.0 0.00 1
329.02 19.5 19.5 0.0 0.0 0.0 0.0 0.0 0.00 1
329.33 26.0 26.0 0.0 0.0 0.0 0.0 0.0 0.00 1
329.61 32.5 32.5 0.0 0.0 0.0 0.0 0.0 0.00 1
329.88 39.0 29.0 0.0 0.0 0.0 0.0 0.0 0.00 1
330.13 45.5 45.5 0.0 0.0 0.0 0.0 0.0 0.00 1
330.36 52.0 52.0 0.0 0.0 0.0 0.0 0.0 0.00 1
330.60 58.5 58.5 0.0 0.0 0.0 0.0 0.0 0.00 1
330.63 59.3 59.3 0.0 0.0 0.0 0.0 0.0 0.00 1
372,00 3813 381.3 0.0 00 0.0 00 00 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CCHR2C1 DATE : 03 08 2011
HEAD HEAD TOTAL FLOW % ELOW
ELEV (ft) ERROR (ft) FLOw (cfs) ERROR (cfs) ERROR
327.16 0.000 0.00 0.00 0.00
328.20 0.000 6.50 0.00 0.00
328.66 0.000 13.00 0.00 0.00
329.02 0.000 19.50 0.00 0.00
329.33 0.000 26.00 0.00 0.00
329.61 0.000 32.50 0.00 0.00
329.88 0.000 39.00 0.00 0.00
330.13 0.000 45.50 0.00 0.00
330.36 0.000 52.00 0.00 0.00
330.60 0.000 58.50 0.00 0.00

- 330.63 . 0.000_ . 59.31 0.00 0.90""““"

<> TOLERANCE cft> = 0010 o <22 TOLERANCE. c7> 1,000

Page 1
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2
CURRENT DATE: 03-08-2011 FILE DATE: 03-08-2011
CURRENT TIME: 11:11:26 . ... FILE NAME: CCHRZ2Cl
ABAAARAAAAARRAAAARARARA

AAAAAAAARAARAAAAARRAAAAAAAAARRAAAAAARAAAARRARRARAARAAARARA
. PERFORMANCE CURVE FOR CULVERT =T, 00 (ft) BY 4 00 (e, RCP R

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™ QUTLET ™
FLOW ELEV. DEPTH DEPTH . TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
Gefs) o f (F)  (FO  <F (FH (FD (FO (FO)  (fps)  (Fps)
AA Al \AAAAAAA

0.00 327.16 0.00 0.00 0-NF 0.00 0.00 0.00 1.00 0.00 0.00
6.50 328.20 0.99 1.04 3-m1t 0.75 0.72 1.00 1.00 2.62 0.00
13.00 328.66 1.43 1.49 2-M2¢  1.06 1.04 1.04 1.00 4.99 0.00
19.50 329.02 1.77 1.86 2-M2c  1.32 1.29  1.29 1.00 5.56 0.00
26.00 329.33 2.08 2.17 2-M2¢c 1.55 1.50 1.50 1.00 6.04 0.00
32.50 329.61 2.37 2.45 2-M2¢  1.75 1.69 1.69 1.00 6.45 0.00
39.00 329.88 2.64 2.72 2-M2¢  1.94 1.85 1.85 1.00 6.84 0.00
45.50 330.13 2.88 2.96 2-M2c 2.13 2.02 2.02 1.00 7.16 0.00
52.00 330.36 3.11 3.20 2-M2c¢ 2.31 2.16 2.16 1.00 7.53 0.00
58.50 330.60 3.33 3.44 2-M2c 2.50 2.30 2.30 1.00 7.84 0.00
59.31 330.63 3.35 3.47 2-M2c 2.53 2.31 2.31 1.00 7.88 0.00
AAAAAARRAAAAAAARAAAAAAAAARRAAAARAARARAAAAAAAARAARAARARRARAARAAARAARAAAARAAAAAARARA
E1. inlet face invert 327.16 ft ET1. outlet invert 325.97 ft
_El. inlet throat invert = 0.00 ft El. dinlet crest 0.00 ft_

" RV . e s

o fe kS SITE DATA fede kX CULVERT INVERT Thkdhhfhrferdd st

INLET STATION 0.00 ft

INLET ELEVATION 327.16 ft

OUTLET STATION 243.64 ft

OUTLET ELEVATION 325.97 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0049

CULVERT LENGTH ALONG SLOPE 243.64 ft
o fe ke CULVERT DATA SUMMARY bR R R B I B R R B i b o o N

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.016

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL GROOVED END PROJECTION

INLET DEPRESSION NONE

ARRAAAAAAAAARARAARAAAAAAAAAARARAAAAKAARRAAAAAAARARAAARSAALAASARARARAAAAAAAALAAAR
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3

CURRENT DATE: 03-08-2011 FILE DATE: 03-08-2011
CURRENT TIME: 11:11:26 FILE NAME: CCHR2C1

AAAAAANAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAR ] AAAAAAAAAAAAIAIIAAIAAAAAAIAAAA AALAALAL
Sb bM ma wx ma e hm Ad bn he ke mm WE RE RN Bb BB ws ma wE Ea t® el te ew wm TAILWATER T T S L T T N NP
AAAAAAAAAAAAAAAAAAAAAAAA‘AAAAAAAAAAAAAAAAuAAAAAAAAAAA AlllAAAAAlAlAAAAAAAAllAA‘A

tAAAAAAAAAAAAAAAAAAAIAAAAAAA ll‘lAAAAAAAAAAAAAAAlAlhAAAAAAAAl‘AAA‘AAAAAAAAAAA AA

CONSTANT WATER SURFACE ELEVATION

ABARAARAAAAAAAAAAARAAAAAAAAAARRARAAAAAAARAAARARAAAARAARARAARAAAAAAARAAAARAAARAAA
AAAAAAAAAAAAAAAAAAAAARAAAA ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAARAA
AARARAKAAAARAKAAAAAARAAARARAAAAAAAARAAAAAAAAARARAARRRAAARAAKAARARARARAAAAAAAAAAL

ROADWAY SURFACE GRAVEL

EMBANKMENT TOP WIDTH 25.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 372.99 ft

AAAAAAAAAAAAAAAAAAAADAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAADAAAAAAAAAAAA

Page 3
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MATERIAL TO BE REMOVED
TO GET THE MINIMUM SIDE

ADDITIONAL FILL MATERIAL

SLOPES OF 2H:1V MIN. CREST TO BE PLACED TO ACHIEVE
OF ROADWAY THE CREST ELEVATION
MAX. WATER ELEY. 354.50 (354.50) AND MINIMUM
355 ELEV. 353.13 SIDE SLOPES OF 2H:1V 355
.//////////////////_//1/1///{(
T . /
6" EXTENSION TO
BE ADDED TO
THE EXISTING
350 24" DIA. RCP. | 350
\Y 3.04% —
345 | 345
FLOW LINE IN _—
ELEV. 346.69 EXISTING 24" DIA. REINFORCED CONCRETE FLOW LINE OUT
& ADD A.SECOND 24" DIA. RCP PARALLEL ELEY. 345.03
TO THE EXISTING PIPE 2' APART MINIMUM.
340 340
I | | | |
| | | I : I | | | | | | |
0400 0405 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50 0+55 0+60 0485 0475
Gunner-Rellly Corp.
Cane Creek Mine
P=-3952
Dralnage Structure PR2C2
Primary Road 2P 33#+25
HYDRAULICS INFORMATION NE 1/4 of NW 1/4 Section 6,
Drainage Areq = 34.23 Acres Townshlp 15 South,
10 YR -6 HR., Q = 70.62 C.F.5.
Maximum Water Elev. = 353.13 Range 6 West,
Minimum Fill Elev. = 354.50 Walker County, Alabama
Maximum Allowable Cover 24° R.C.P. = 16’
Minimum Allowabla Cover 24" R.CP. = 1’ DRAWN BY: JWT.
Wall Thickness = 2.500" DWG. NAME: HR2CCS DATE: 0:5/14'/2011
Minimum Freeboard = 1’
APPROVED BY: LG.S. SCALE: 1°m5'
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Primary Road 2P

Drainage Structure PR2C2

4.2 Inch, 10 Year-6 Hour
NRCS Type IT

IWT

PERC Engineering Co., Inc.
PO BOX 1712
Jasper, AL 35503

Phone: 205-384-5553
Email: John.Taylor@percengineering.com

Filename: HR2C2.sc4 Printed 05-04-2011
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General Information

Storm Information:

Storm Type: NRCS Type IT
Design Storm: 10yr-6hr
Rainfall Depth: 4.300 inches

Filename: HR2C2.sc4 Printed 03-10-2011
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Structure Networking:
Stru  (flows  Stru Musk. K .
Type # into) # (hrs) Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | Haufroad 2P-Culvert 2

#1
Culvert

Filename: HR2C2.sc4

Printed 03-10-2011
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(ac) (ac) (cfs) (ac-ft)
#1 34.230 34.230 70.62 3.83

Filename: HR2C2.sc4

Printed 03-10-2011
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Structure Detail:
Structure #1 (Culvert)
Haulroad 2P-Culvert 2
Culvert Inputs:
Max. . Entr
Length (ft) Slope (%) Manning's n Head?:\)/(ater Tall(\;\gter Lor;s ECZZ?’.
() (Ke)
50.00 3.00 0.0160 5.50 0.00 0.90

Culvert Results:

Design Discharge = 70.62 cfs

Minimum pipe diameter: 1 - 42 inch pipe(s) required

Filename: HR2G2.sc4

Printed 03-10-2011
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Subwatershed Hydrology Detail:

Time of Peak Runoff
5;‘;“ SVJS SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-f)
#1 1 11.630 0.127 0.020 0.428 70.000 M 18.62 1.208
2 22.600 0.035 0.000 0.000 68.000 F 54.68 2.623
Y 34.230 70.62 3.830
Subwatershed Time of Concentration Details:
St SWS' Land Flow Condition Slope (%) VerE&’)D'gt' Hor i(z&)D‘St“ V?}g‘;‘)t" Time (hrs)
#1 1 1. Forest with heavy ground litter 5.00 10.00 200.00 0.560 0.099
8. Large gullies, diversions, and low
flowing streams 9.61 90.00 937.00 9.290 0.028
#1 Time of Concentration: 0.127
#1 2. Minimum tillage cultivation 17.50 35.00 200.00 2.090 0.026
9, Small streams flowing bankful 10.20 102.00 1,000.00 28.740 0.009
#1 2  Time of Concentration: 0.035
Subwatershed Muskingum Routing Details:
St SWS Land Flow Condition Slope (%) Ve’t('ﬂ‘))iSt' H°"(Z1;t)‘3‘5t' V?;gg‘)ty Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 11.23 82.00 730.00 10.050 0.020
#1 1 Muskingum K: 0.020

Filename: HR2C2.sc4

Printed 03-10-2011
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CURRENT DATE: 07-28-2011
CURRENT TIME: 09:06:39

FHWA CULVERT ANALYSTS
__HY-8, VERSION 6.2

GALAR

3cs

s U AKK R AR K R

3 L 3 INLET OUTLET CULVERT 3 BARRELS

3 v 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN
5NO.2 (ft) (fr) (ft) 3 MATERIAL (fo
21 z 346.69 345.03 54.59 z 2 RCP 2.00
3

22

343

353

363

ARAA

SUMMARY OF CULVERT FLOWS (cfs)

ELEV (ft) TOTAL 1 2 3 4
346.69 0.0 0.0 0.0 0.0 0.0
347.62 7.5 7.5 0.0 6.0 0
348.09 15.0 15.0 0.0 0.0 0
348.51 22.5 22.5 0.0 0.0 0
348.94 30.0 30.0 0.0 0.0 0.
349.45 37.5 37.5 0.0 0.0 0.
350.07 45.0 45.0 6.0 0.0 0.
350.81 52.5 52.5 0.0 0.0 0.
351.67 60.0 60.0 0.0 0.0 0.
352.66 67.5 67.5 0.0 0.0 0.
353.13 70.6 70.6 0.0 0.0 0.
3%3.24 71.3 71.3 0.0 0.0 0.

HYY=1=1-1=T=-1-1=1-1=

1

FILE DATE: 07-28-2011
FILE NAME: CCHR2C2

RISE MANNING INLET
(o) n TYPE
2.00 .016 CONVENTIONAL?®

FILE: CCHR2C2

000000000000
oococCcOOO0ODOOOoMW

DATE 07 28-2011

6 ROADWAY ITR
0.00

o

COCDOOOOOO
g
=F=

R R e e

.00

0
0
0
0
0
.0
0
0
0
0

OO0 00D00000O

SUMMARY OF ITERATIVE SOLUTION ERRORS

FILE CCHR2C2

AAAAAARAAA
DATE: 07-28-2011

HEAD HEAD TOTAL FLOW % FLOW
ELEV (f) ERROR (ft) FLow (cfs) ERROR (cfs) ERROR
346.69 0.000 0.00 0.00 0.00
347.62 0.000 7.50 0.00 0.00
348.09 0.000 15.00 0.00 0.00
348.51 0.000 22.50 0.00 0.00
348.94 0.000 30.00 0.00 0.00
349.45 0.000 37.50 0.00 0.00
350.07 0.000 45.00 0.00 0.00
350.81 0.000 52.50 0.00 0.00
351.67 0.000 60.00 0.00 0.00
352.66 0.000 67.50 0.00 0.00
353,13 ...0.000 L7062 o 0.00 000
AR BED A A A A A A A A AR A A AR A AR AR A A A A AR ALK
<1> TOLERANCE (ft) 0.010 <2> TOLERANCE (/) 1.000
RAAAARAAAAARAAAAAAAAARARAARRAARAARARARARAAARAAAARKARAARAARARARARAAARAAAAARAAARAR
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2

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME 09 06 39 E e e 26 WA B4 4N N A6 RS WA o wa b BN wE na - e - - e amoma wa FILE NAME CCHRZCZ ay me s ma em

DIS-  HEAD- INLET OUTLET
CHARGE ~ WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET Tw OUTLET TW
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL,
LSefs)y o (fy  (Fo o CRe)  <Rd  Cft)  Cfy) (P (R (fps)  (Fps)

0.00 346.69 0.00 O 00 O-NF 0.00 0.00 0.00 0.97 0.00 0.00

7.50 347.62 0.93 0.93 1-S2n 0.45 0.67 0.46 0.97 6.76 0.00
15.00 348.09 1.40 1.40 1-S2n 0.65 0.97 0.66 0.97 8.25 0.00
22.50 348.51 1.82 1.82 1-S2n 0.82 1.20 0.82 0.97 9.33 0.00
30.00 348.94 2.25 2.25 5-S2n 0.96 1.40 0.96 0.97 10.00 0.00
37.50 349.45 2.76 0.00 5-52n 1.10 1.55 1.10 0.97 10.56 0.00
45.00 350.07 3.38 0.00 5-s2n 1.23 1.68 1.23 0.97 11.04 0.00
52.50 350.81 4.12 0.00 5-s52n 1.38 1.79 1.42 0.97 11.03 0.00
60.00 351.67 4.98 0.00 5-s2n 1.54 1.90 1.54 0.97 11.56 0.00
67.50 352.66 5.97 4,32 5-S2n 1.77 2.00 1.90 0.97 11.03 0.00

6,44 4,70 5-Sn  2.00 2.00 2.00 0.¢ 0

ET. 1n1et face 1nvert 346.69 ft EI1. ouﬂet invert 345 03 ft
CEl. dnlet i throat dpvert 0,00 fr  E1. 1n]er cresf 0 00 fr

Tk SITE DATA ekt CULVERT INVERT Ahkkdedrdb bty

INLET STATION 0.00 ft

INLET ELEVATION 346.69 ft

OUTLET STATION 54.56 ft

OUTLET ELEVATION 345.03 ft

NUMBER OF BARRELS 2

SLOPE (V/H) 0.0304

CULVERT LENGTH ALONG SLOPE 54.59 ft
fkvxk CULVERT DATA SUMMARY PR/ 3 X R R R R L R R R

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.016

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING

INLET DEPRESSION NONE

Page 2
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3

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME: 09:06:39 FILE NAME: CCHR2C2

AAKAAARAAAAAAAAAAAAKAAAARA ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA
ABARAAAAAARAAAAARARAAARARAAAAARAAARARAAAAAAAAAAAAKAAAAAAAAAARAAAARARARAAAARRAAAA

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH 25.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 353.24 ft

ARAKRAAAARAAARAAAARRAAAAARAARRARAAAAAAARARAARAAARAAAAAARAAAAARARAAAKAAAARARKAAAA
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370 370
ADDITIONAL FILL MATERIAL
MIN. CREST TO BE PLACED TO ACHIEVE
369 OF ROADWAY THE CREST ELEVATION 365
] ELEV. 362.53 (362.90) AND MINIMUM
MAX. WATER SIDE SLOPES OF 2H:1V
o LAt
360 | e 360
2-29..7 T
= \
355 N | 355
FLOW LINE IN .
ELEV. 356.37 EXISTING 18 DIA. CORRUGATED METAL & FLOW LINE OUT
ADD A SECOND 18" DIA. C.M.P. PARALLEL ELEV. 354.98
TO THE EXISTING PIPE 2° APART MINIMUM
350 | | 350
| | | | I | | | | | B
0400 0405 0+10 0+15 0+20 0+25 0430 0+35 0+40 0450 0+55 0+65 0+70
E“.._'.EF!‘E_,_“...“*
Gunner-Rellly Corp.
Cane Creek Mine
P-3952
Drainage Structure PR2C3
Primary Road 2P 39+25
HYDRAULICS INFORMATION NE 1/4 of NW 1/4 Section 6,

Drainage Area = 9.11 Acres
10 YR—6 HR, Q = 28.59 C.F.5.

. Maximum Water Elev = 361.53

Minimum Filf Elev. = 362.53

Maximum Allowable C‘over 18" CMP. = 166’
Minimum Allowable Cover 18" C.MP. = {1’
Wall Thickness = 0.084"

Minimum Freeboard = 1’

Township 15 South,
Range 6 West,
Walker County, Alabama

DRAWN BY:  JW.T.
DWG. NAME:  HR2CCS DATE:  03/14/2011
APPROVED BY: LG.S. SCALE:  1"m5’
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952

- Primary Road 2P
Drainage Structure PR2C3

4.3 Inch, 10 Year-6 Hour
NRCS Type IT

IWT

PERC Engineering Co., Inc.
PO BOX 1712
Jasper, AL 35503

Phone: 205-384-5553
Email: John.Taylor@percengineering.com

Fllename: HR2C3.sc4 Printed 05-04-2011
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General Information

Storm Information:

Storm Type: NRCS Type 11
Design Storm: 10yr-6hr
Rainfall Depth: 4,300 Inches

Filename: HR2C3.sc4 Printed 03-08-2011
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3
Structure Networking:
Stru  (flows . Stru | Musk. K , -~
Type # into) 4 (hrs) Musk. X Dgscnptlon
Culvert #1 ==> End 0.000 0.000 | Haulroad 2P-Culvert 3

#1
Culvert

Filename: HR2C3.sc4 Printed 03-08-2011



SEDCAD 4 for Windows

Canurabt 1008 20NN7 Pamala | Qeahumh

Structure Summary:
 Immediate . Total ek Total
Contyibuting Contributing Discharae Runoff
Area Area 9 Volume
(ac) (a¢) (cfs) (ac-ft)
#1 9.110 9.110 28.59 1.51

Filename: HR2C3.sc4

Printed 03-08-2011



SEDCAD 4 for Windows

Oarmvrinht 100R 2NN7 Damalo | Sahvamh

Structure Detail:
Structure #1 (Culvert)
Haulroad 2P-Culvert 3
Culvert Inputs:

Max. Tailwater Entrance

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

50.00 2.70 0.0240 3.50 0.00 0.90

Culvert Results:

Design Discharge = 28.59 cfs

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

Filename: HR2C3.sc4

Printed 03-08-2011



SEDCAD 4 for Windows

Camurinht 108 20NN7 Pamalo ¢ Qrhwieahk

Subwatershed Hydrology Detail:

I . Time of . - Peak . Runoff
Sg'-' 5\;’5 SWS Area Cone Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 5.590 0.071 0.000 0.000 81.000 F 20.07 1.103
2 3.520 0.059 0.000 0.000 68.000 F 8.52 0.408
by 9.110 28.59 1.511
Subwatershed Time of Concentration Details:
St WS Land Flow Condition Slope (%) Verzﬁ?i“" H°”'(Zf;t;3i5t V‘Zlgg')ty Time (hrs)
#1 1 O Nearly bare and untilled, and 2.00 4.00 200.00 1.410 0.039
alluvial valley fans
8. Large gullies, diversions, and low
flowing streams 5.99 '51.00 851.00 7.340 0.032
#1 1 Time of Concentration: 0.071
#1 2. Minimum tillage cultivation 5.00 10.00 200.00 1.110 0.050
3. Small streams flowing bankfull 5.70 43.00 754.00 21.490 0.009
#1 2 Time of Concantration: 0.05¢

Filename: HR2C3.sc4

Printed 03-08-2011



CCHR2C3.LST
1

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME: 09:18:39 FILE NAME: CCHR2C3

AR R R R R KK K R K R R R R R KR K K R K R K R R K KK K 6 R K R K
AAARAAAARAAAARAAAARAAAAAAA - FHWA CULVERT ANALYSIS — AAAAAAAAAAAAAAAAAAAAAAARAA
AAAMAMMARAMAMAMMAMMAA . HY-8, VERSION 6.2 ASAAAAAAAAAAAAAAAAAAAAAAAA

%

U

3 C 2

2 U AR . X R R X y X

3 ) 3 INLET OUTLET CULVERT 3 BARRELS 3
3 v 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN  RISE MANNING  INLET 3
3INO.3  (FY) (ft) (fr) 3 MATERIAL (fr) (ft) n TYPE 3
z 1 z 356.37 354,98 50.02 z 2 CSP .50 1.50 024 CONVENTIONAL:
3 % 3 3 3
3 4 3 3 3
3 5 3 3 3
3 6 3 3 3

>/
I

AAAAAAAAAAAAS AAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAA AAAAAAA

A A A A AR A A A A A A A AR A AR AR AR A A A A AR AR A AR A A AR AR A A A AR A AR AR A A A A B A A A A AR A AR AR
SUMMARY OF CULVERT FLOWS (cfs) FILE: CCHR2C3 DATE: 07-28-2011

6 ROADWAY ITR

ELEV (ft) TOTAL
0 0.00 1

356.37
357.04 3.
357.36 6.
357.65 9.
357.95 12.
358.30 15.

358.71 18.
359.20 21.
359.98 24.
360.94 27
361.53 28.

3el.ze o 29.

Qow

[y
o
INODOOODOOOOOOK
000000000000
OO0 O0OOOOTOON
COO00000OCOOO

sl=YotoYototoYoY=YoYo)

2

INOOCOOROOO000
-
CO00000OO0Oo00OM
IDOC00DO00OO00O
00000000 OO0Ow
IO000000000O0
00000000 O0D
Sjooococococococoo
: ©
: S
ORRRRRIREP

oy

sm
LA

TOPPING

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CCHR2C3 DATE: 07-28-2011

HEAD HEAD TOTAL FLOW % FiOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
356.37 0.000 0.00 0.00 0.00
357.04 0.000 3.00 .00 .00
357.36 .000 6.00 .00 .00
357.65 .000 9.00 .00 .00
357.95 .000 12.00 .00 .00
358.30 .000 15.00 .00 .00
358.71 .000 18.00 .00 .00
359.20 .000 21.00 .00 .00
359.98 .000 24.00 .00 .00
360.94 .000 27 .00 .00 .00
YT 361.53 .000 28-59 .00............... - n .00 .-
AAAAABARAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA \z
_.<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
AAAAAAAAAARARRAAAAAAAAAAARAASRAAAASARARARAAAARRRARAAANARARAARAAARAARAAAABAARARRAAA

OOOOOOOOO
:OOOOOOOOOO
OOOOOOOOOO

Page 1



CCHR2C3.LST

2

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME 09 18 39 mA eE AR LN MM ws B BM wa mu owa emormomR sA By SR G4 RE 4E en g - DY I FILE NAME CCHR2C3 me au ru AR Pe

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
LLefs) (PO (FD - (FO <kt (FY) (PO (FD (FD  (Fps)  (fps)
AAAAAAAAAAA A A A i

0.00 356.37 0.00 0. 0.00 0.00 0.00 1.02 0.00 0.00
3.00 357.04 0.67 0.67 1-s2n 0.40 0.46 0.40 1.02 3.97 0.00
6.00 357.36 0.99 0.99 1-s2n 0.58 0.65 0.58 1.02 4.76 0.00
9.00 357.65 1.28 1.28 1-s2n 0.73 0.81 0.73 1.02 5.30 0.00
12.00 357.95 1.58 1.58 5-s2n 0.86 0.94 0.87 1.02 5.69 0.00
15.00 358.30 1.93 1.93 5-s2n 1.01 1.06 1.01 1.02 5.94 0.00
18.00 358.71 2.34 2.27 2-m2c¢ 1.17 1.16 1.16 1.02 6.17 0.00
21.00 359.20 2.83 2.67 7-M2c 1.50 1.24 1.24 1.02 6.71 0.00
24.00 359.98 3.41 3.61 7-M2¢c 1.50 1.31 1.31 1.02 7.37 0.00
27.00 360.94 4.09 4,57 7-M2c¢ 1.50 1.37 1.37 1.02 7.94 0.00
28,59 361.53 4.49 5.16 7-M2¢ 1.50 1.41 1.41 1.02 8.35 0.00

I T T R R AT R R e
El. inlet face invert 356.37 ft El. outlet invert 354.98 ft
_El. dinlet throat invert ~~ 0.00 ft El. inlet crest  0.00 ft
ARAAAAAAAAAAAAAAARAAAAAAAAAAARNAAAAAAAARARRAAARRARAAAAAAABAARRAAAAAAAARARARAAAAARA

sxiekk SITE DATA ¥ %% CULVERT INVERT Fifiesidiriions

INLET STATION 0.00 ft

INLET ELEVATION 356.37 ft

OUTLET STATION 50.00 ft

OUTLET ELEVATION 354.98 ft

NUMBER OF BARRELS 2

SLOPE (V/H) 0.0278

CULVERT LENGTH ALONG SLOPE 50.02 ft
Fek ek CULVERT DATA SUMMARY fekhdeedhh btk RSt st bl k

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 ¥+

BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S n 0.024

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING

INLET DEPRESSION NONE

AR AR AR AR AR A A AR A AR AR A A AR A AARAARAAAAA AR AAAAAKAALAAR AR AR ARAR AR R AR AAARA ARARALR
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CCHR2C3.LST
3

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME: 09:18:39 FILE NAME: CCHR2C3

AAAAAAARAAARARAAAAARRAAARAAAKARRAAARAAARARARARRAAARARRAAAAARARARRARAARAAARAAARAA
ARBAAAAARAAARAMAARAAAMAAAA, TAILWATER . AASAAAAAAAAAAAAAAARAAAAAAA

CONSTANT WATER SURFACE ELEVATION
0

ABAAAAAARBAAAARAAARAARAAARRAARAARARAAAAAAARAARAARRAAAAAAAAAAAAAAAAAAAARAAARRARAR
AAAAAAAAAAAAAAAAAAAAAAAAAA ~ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAARAAAAAAAAAA
AAAARARAAARAAAAAAARARAAAAAARAAAARAARARARAAARAAARAAAAAAAAARAARARAR AAAAAAARAARRAAA

ROADWAY SURFACE GRAVEL

EMBANKMENT TOP WIDTH 25.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 361.76 ft

e e et e e e e e e e e el L ek e e e e e e g b e o e e e e s s A s o s R ma e s s 8 S T e e s b me ey b L o e D e e Sy b e s e e e s v e e e e
0
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SW 1/4 of SW 7/

Permit Boundary/Increment Boundary

pP-3742

Primary Road

Existing Highwall taken from Aerial Photo, n

2009 Terrain Navigator Pro (]

Surface Contour — =

Sediment Basin >—=<
—— R

Primary Road/P-3742

Ancillary Roads

Perennial Stream as per Cordova U.S.G.S. Quadrangle Map

Intermittent Stream as per Cordova U.S5.G.S. Quadrangle Map

Diversion Ditch/Bsrm

Public Road (Paved unless otherwise designated)

Road (Private unless otherwise shown)

_LANDUSE INFORMATION
Unmanaged Timberland, Curve Number 70
Graded & Bare, Curve Number 81

Pre w‘ousl y Surface Mmed

Known Extents Of

Underground Mine

Occupled Dwelling

Unoccupied Dwelling (Barn, Shed, ect.)
Watershed Boundary

Drainage Structure/Culvert

Roadside Ditch

PERC

-y e

Attachment IH-B-5
Gunner-Rellly Corp.
Cane Creek Mine
P-3952
Primary Road 3P Watershed Map

ORAWN BY:  dMT.
OWG. NAME:  HRIWSM oE  3/2/200

APPROVED BY: LGS SCALE:  1"=300°
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CENTERLINE OF 7
HAULROAD 2P .
370 / ~ 370
CENTERLINE OF rd
DIVERSION DITCH 142 /
7
360 == P / 360
S~ P
1 ~ /
| -_‘ T i | —c
S —_— . i i
= “'-.\ /
350 -~ &l 350
N\_|_PR3C2 (1) 6'k3' REINFORCED S
CONCRETE BOX CULVERT
PR3C1 (1) [42” CORRUGATED
0/ METAL PIPE| INLET ELEVATION
340 340
0+00 1+00 2+00 3+00 4400 5400 8400 7+00 8400 9400 10400 11400 12+00

R R e EXISTING GRADE HORIZONTAL SCALE: 1" = 100’ mmne co. 1 NC

LEGEND . S VERTICAL SCALE: 1" = 10’ I IA I!‘A

Gunner-Reilly Corp.

NOTE: Cane Creek Mine
FINISHED GRADE TO MATCH EXISTING
GRADE FOR ENTIRE LENGTH OF ROAD. P-3952

Primary Road 3P Profile

DRAWN BY: JW.T.

DWG. NAME:  HR3 Profile | CATE:  03/02/2011

APPROVED BY: L.G.S. SCALE: AS NOTED




V: \Eng105\Minea\GUNNER-REILLY\haulroods\HRI\hrdcca.dwg  07/28/11 11:38

42" DIA. C.M. PIPE
2-2/3" X 1/2"
CORRUGATIONS

MIN. CREST
OF ROADWAY

MAX. WATER ELEV. 347.86

e e T T e N W e e e B R W W o W W e aa e

................................................................... e R e .

ELEV. 346.86
e 9 8.9 0 9 8 8 - ’7'-‘ W - e S SIS S S e S = 7 7 ...;';l;l;l;';il;_nt_‘

/

2MIN

1

FLOW LINE IN
ELEV. 342.00

PR3CT

FLOW LINE oUuT
ELEV. 340.60

HYDRAULICS INFORMATION

Drainage Area = 22.0 Acres

10 YR.—6 HR., Q@ = 67.15 C.F.S.
Maximum Water Elev. = 346.86
Minimum Fill Elev. = 347.86
Maximum Allowable Cover 427 C.M.P.
Minimum Allowable Cover 42" C.M.P.
Wall Thickness = 0.064"

Minimum Freeboard = 1°

0y

71’
7.’

Gunner-Reilly Corp.
Cane Creek Mine
P-3952
Drainage Structure PR3C1
Primary Road 3P 5+80
NW 1/4 of NE 1/4 Section 1,
Township 15 South,
Range 7 West,
Walker County, Alabama

DRAWN BY: JW.T.

DWG. NAME:  HR3CCS DATE:  03/03/2011

APPROVED BY: LG.S. SCALE: 1"=5'




SEDCAD 4 for Windows
Cramminaht 10082 2NN7 Pamala | Qakaash

Gunner-Reilly Corp.
Cane Creek Mine
P-3952
Primary Road 3P

Drainage Structure PR3C1

4.3 Inch, 10 Year-6 Hour
NRCS Type IT

JWT

PERC Engineering Co., Inc.
PO BOX 1712
Jasper, AL 35503

Phone: 205-384-5553
Email: John.Taylor@percengineering.com

Filename: HR3C1.sc4 Printed 05-04-2011



SEDCAD 4 for Windows

Canurinht 1008 _9NN7 Damala | Qrhuaah

General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 10yr-6hr
Rainfall Depth: 4.300 inches

Filename: HR3C1.s¢4 Printed 03-04-2011
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MArrinkt 1008 220N7 Pamals | Qebwsh

Structure Networking:
Tybe Sgu (ﬁg)s S;ru MthSrlé-)K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | Culvert 1

#1
Culvert

Filename: HR3C1.sc4 Printed 03-04-2011
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Canurinht 1Q0R _20NN7 Pamala | Qrhwah

Structure Summary:
Immediate Total Peak Total
Contributing Confributing Discharae Runoff
Area Area 9 Volume
(ac) (ac) (cts) (ac-ft)
| # 22.000 22.000 67.15 3.50

Filename: HR3C1.sc4

Printed 03-04-2011



SEDCAD 4 for Windows

MCraurinht 1008 2NN7 Pamalta | Qrhwsh

Structure Detail:
Structure #1 (Culvert)
Culvert 1
Culvert Inputs:
Max. . Ent
Length (ft) Slope (%) Manning's n Head?r:l(ater Taul(\g?ter Lor;sr?;)cei.
(1) (Ke)
52.00 2.00 0.0240 5.00 0.00 0.90

Culvert Results:

Design Discharge = 67.15 cfs

Minimum pipe diameter: 1 - 42 inch pipe(s) required

Filename: HR3C1.sc4

Printed 03-04-2011



SEDCAD 4 for Windows

Camrinkd 1002 2NN7 Pamals 1| Qrhwah

Subwatershed Hydrology Detail:

" Time of | ‘ : Peak Runoff
5’;“ SV;/S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Nurber (cfs) (ac-f)
#1 1 12.000 0.098 0.022 0.435 70.000 M 31.23 1.527
2 10.000 0.032 0.000 0.000 81.000 F 35.91 1.973
¥ 22.000 67.15 3.500
Subwatershed Time of Concentration Details:
Sg;u S\Q:S Land Flow Condition Slope (%) Verz%tl))ist. Hori(z&)D ist. V?‘I:ggi)ty Time (hrs)
#1 1 1. Forest with heavy ground litter 7.50 15.00 200.00 0.650 0.080
8. Large gullies, diversions, and low 12.86 90.00 700.00 10.750 0.018
flowing streams ’ ) ‘ . '
#1 i  Time of Concentration: 0.098
5. Nearly bare and untilled, and
#1 2 alluvial valley fans 30.00 60.00 199.99 5.470 0.010
8. Large gullies, diversions, and low
flowing streams 5.60 72.00 750.00 9.290 0.022
#1 2 Time of Concentration: 0.032
Subwatershed Muskingum Routing Details:
Stu SWS Land Flow Condition Slope (%) Ve"zﬁg"“' H°”(21;t)Di5t' V‘E;;g‘)ty Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 14.30 132.00 923.00 11.340 0.022
#1 1 Muskingum K: 0.022

Filename: HR3C1.sc4

Printed 03-04-2011



CCMHR3CL.LST
1

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME: 09:32:03 FILE NAME: CCMHR3C1

ARRAAAAAAAARAMAAMAAAAAAA  FHWA CULVERT ANALYSTS  AAAAAAAAAMAAAAAAAAAARAAAAA
Y-8, VERSION 6.2 . .. AAAAAAMAAMAAZAAAAAAAAAIAA

E

3

3 INLET OUTLET CULVERT 3 BARRELS

3 ELEV. ELEV. LENGTH 3 SHAPE SPAN  RISE MANNING  INLET

2 (o) (fr) (ft)  * MATERIAL (fr) (ft) n TYPE

> 342.00  340.96 52,01 ® 1 Csp 3.50 3.50 .024  CONVENTIONAL
3

3

3

3

WO oWoWw W W R www wC
4 Z

=f

W oW Wwww wuwWww s

SUMMARY OF CULVERT FLOWS (cfs) ‘ FILE CCMHR3C1 DATE: 07-28-2011
4

w

6 ROADWAY ITR

.00
.00 1
.00 1
.00 1
.00 1
00 1
1
1
1
1
G

ELEV (ft) TOTAL
342.0 0
343.19 7.
343,73 15.
344.18 22.
344.60 30.
345.01 37.
345.42 45.
345.87 52.
346.35 60.
346.86 67.

(=) ]

.00

.00

.00

.00

B 0 OVERTOPPIN
AARARAAAAAAAARAARAARAAAARAA
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0
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e sy e e s ey e s s . e e e e e g e e et e o s bt o e e o s e
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CCMHR3C1l DATE: 07-28-2011

HEAD HEAD TOTAL FLOW % FLOW

ELEV..(FL) - ERROR (ft) . - FLOW (cfs) . . ERROR (cTs) ERROR
342,00 o 0,000 B r0 00 —= 00 Co : .00
.00 .00
.00
.00
.00
.00
.00
.00
.00
.00

. 00.. amoEs ve Wy

S

343.19 0.000 7.50
343.73 - - -

344.18
344.60
345.01
345.42

2000 - 15.00
.000 22.50
.000 30.00
.000 37.50
.000 45.00

> OOO00000D000
: g
S

Eooooooooo

o

S
ﬂooooooodooo
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CCMHR3CL, LST

2

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME Og 32 03 SN Pr Be w4 M) e ma ww EE BE B4 RS BB N NN RE W mE MM mE 4 BN SN e L a2 2w ER Ba ag b FILE NAME CCMHR3C1

DIS~ HEAD— INLET OUTLET
CHARGE ~ WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
(cfs) - (ft) (ft) L) <F4> . (ft)"""(ft) _”(ft) (ft) (fps)uugfp§)“

0.00 342 00 0, 0.00 O—NF 0.00 0.00 0.00 0.84 0.00 0.00
7.50 343.19 1.19 1.19 1-s2n 0.73 0.81 0.74 0.84 5.11 0.00
15.00 343.73 1.73 0.00 1-s2n 1.04 1.17 1.05 0.84 6.20 0.00
22.50 344.18 2.18 0.00 1-s2n 1.29 1.45 1.29 0.84 6.94 0.00
30.00 344.60 2.60 0.00 i-s2n . 1.51 1.69 1.52 0.84 7.51 0.00
37.50 345.01 3.01 0.00 1-s2n 1.72 1.89 1.72 0.84 7.95 0.00
45.00 345.42 3.42 0.00 1-s2n 1.92 2.09 1.92 0.84 8.31 0.00
52.50 345.87 3.87 0.00 5-s2n 2.12 2.26 2.12 0.84 8.62 0.00
60.00 346.35 4.35 0.00 5-s2n 2.32 2.42 2.32 0.84 8.8 0.00
67.15 346.86 4.86 0.00 5-s2n  2.53 2.56 2.54 0.84 9.00 0.00
7500 347.48 548 5.24 2-Myc 2.78 2,70 2.70 0.84 943  0.00

A A AAAA y. AAAAARAAARARARAA
E1l. inlet face invert 342. 00 ft E]. out]et 1nvert 340.96 ft
El. inlet throat invert 0.00 ft El. inlet crest  0.00 ft

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHAAAAAAAAAEaaa

LR SITE DATA Tdkddd CULVERT INVERT ThddhhdaAddderd

INLET STATION 0.00 Tt

INLET ELEVATION 342.00 ft

OUTLET STATION 52.00 ft

OUTLET ELEVATION 340.96 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0200

CULVERT LENGTH ALONG SLOPE 52.01 ft
Eh kA CULVERT DATA SUMMARY AR A AT R EA NIRRT R TT sy

BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 ft

BARRLCL MATERIAL CORRUGATED STEEL

BARREL MANNING'S n 0.024

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING

INLET DEPRESSION NONE

Page 2



CCMHR3C1.LST
3

CURRENT DATE: 07-28-2011 FILE DATE: 07-28-2011
CURRENT TIME: 09:32:03 FILE NAME: CCMHR3C1

341.80

ROADWAY SURFACE GRAVEL

EMBANKMENT TOP WIDTH 25.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 348.28 ft

b w s ss es we 4w v ma ms w4 b ee s wn wn s% S s v n na wa v sl b ms s s s s B3 bs en e ax ws wr sy A ks wx wa ws ws by Ha ws hs EE X A AA nx en wE HA M bm vs sh n mE A% 4n Sk mm ms mP 4y B3 AL o3 aumS s nx ws s
AlAAAAAAAAIAAAAAAAAAAAA‘AAAﬂAAA‘llAlAAAAAlAAl
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V: \Eng105\Mines\GUNNER—REILLY\haulroads\HR3\hr3ccs.dwg  07,/28/11 11:38

16” THICK CLASS Il RIP—RAP
ON UPSTREAM SLOPE

6'x3’x50" REINFORCED
CONCRETE BOX CULVERT

MIN. CREST
OF ROADWAY
ELEV. 361.54

MAX. WATER
ELEV. 360.54
2MIN
BV A T i S 1
2MIN Z i R A e » T T T -
Z
FLOW LINE IN - CHLESIEIR N BT R LT O '.".‘ :"'. L % R '.*:., <. Aty Ty ._.0,'-".'.; ':,,1.- o’ PR
ELEV. 356.84
FLOW LINE ouTt
ELEV. 354.84
. q [
<
- .-
ENGINEERING_CO. INC.
a0 o T ) ek rac
Gunner-Reilly Corp.
Cane Creek Mine
P-3952
HYDRAULICS INFORMATION

Drainage Area = 38 Acres
10 YR.—6 HR., Q = 107.81 C.F.S.

Maximum Water Elev. = 360.5

Minimum Fill Elev. = 361.5

Maximum Allowable Cover 6°X3' RC.B. = 5’
Minimum Allowable Cover 6'x3’ R.CB. = 1’

Wall Thickness = 7.0”
Minimum Freeboard = 1’

NOTE:

PROVIDE TRUCK LOAD CAPACITY AND
MINIMUM /MAXIMUM COVER TO VENDOR
WHEN ORDERING CULVERTS.

Drainage Structure PR3C2
Primary Road 3P 0+40

NW 1/4 of NE 1/4 Section 1,

Township 15 South,
Range 7 West,
Walker County, Alabama

DRAWN BY:  JW.T.
DWG. NAME:  HR3CCS DATE:  03/03/2011
APPROVED BY: LG.S. SCALE:  1"=5'




SEDCAD 4 for Windows

Iz 1 Qehwah

Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Primary Road 3P
Drainage Sturcture PR3C2

4.3 Inch, 10 Year- 6 Hour
NRCS Type IT

IWT

PERC Engineering Co., Inc.
PO BOX 1712
Jasper, AL 35503

Phone: 205-384-5553
Email: John.Taylor@percengineering.com

Filename: HR3C2.sc4 Printed 05-04-2011



SEDCAD 4 for Windows

Caniminhi 1008 J2NN7 Damala | Srhush

General Information

Storm Information:

Storm Type: NRCS Type 11
Design Storm: 10yr-6hr
Rainfall Depth: 4.300 inches

Filename: HR3C2.sc4 Printed 03-04-2011



'SEDCAD 4 for Windows

MNanrinkt 1008 O0N7 Damala 1 Qrhuahk

Structure Networking:
Type S:Eru (;':;:;V)S Sgu M(uhs:;.)K Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | HR3C2
#1
Culvert

Filename: HR3C2.sc4

Printed 03-04-2011
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(20) (ac) (cfs) (ac-ft)
#1 38.000 38.000 107.81 6.36

Filename: HR3C2.sc4

Printed 03-04-2011
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Structure Detail:
Structure #1 (Culvert)
HR3C2
Culvert Inputs:

Max. Tailwater Entrance

Length (ft) Slope (%) Manning'sn  Headwater (F6) Loss Coef.
(ft) (Ke)

50.00 3.97 0.0160 6.00 0.00 0.50

Culvert Results:

Design Discharge = 107.81 cfs

Minimum pipe diameter: 1 - 48 inch pipe(s) required

Filename: HR3C2.sc4

Printed 03-04-2011
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Subwatershed Hydrology Detail:

Time of peak Runoff
53’" 5\’;/5 SWS Area Conc Must K Musk X Curve UHS Discharge Volume
(aC) (hl‘S) (hl'S) Number (CfS) (aC'ﬁ:)
#1 1 14.000 0.084 0.110 0.406 70.000 M 36.44 1.781
2 24,000 0.127 0.000 0.000 81.000 F 74.14 4,578
h 38.000 107.81 6.360
Subwatershed Time of Concentration Details:
stu WS Land Flow Condtion Slope (%) VerE'ﬁ’)D‘St' H°”(21;t)')‘5t' V‘E}g‘j)ty Time (hrs)
#1 1 1, Forest with heavy ground litter 7.50 15.00 199.99 0.690 0.080
8. Large gullies, diversions, and low
flowing streams 26.02 70.00 269.00 15.300 0.004
#1 i Time of Concentration: 0.084
5. Nearly bare and untilled, and
#1 2 alluvial valley fans 15.00 30.00 199.99 3.870 0.014
8. Large gullies, diversions, and low
flowing streams 5.62 163.00 2,900.00 7.110 0.113
#1 2 Time of Concentration: 0.127
Subwatershed Muskingum Routing Details:
Stu SWS Land Flow Condition Slope (%) Verz,c'))i“' HO”(Z\;QDH' V‘E:gg')ty Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 5.97 173.00 2,500.00 7.320 0.110
#1 1 Muskingum K: 0.110

Filename: HR3C2.sc4

Printed 03-04-2011
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1

CURRENT DATE: 03-04-2011 FILE DATE: 03-04-2011
CURRENT TIME: 09:10:15 ‘ FILE NAME: CCHR3C2

MMM VMM MM NN VMM VMMM FHWA CULVERT ANALYSIS A RARARARARARRARRARRARRE AR

U A A A AAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A A H
8 ¢C 3 SITE DATA 3 CULVERT SHAPE MATERIAL INLET 3
5 U AAAAAAAAAR R ARR AR ARA AR A R 2 i

3 | 3 INLET OUTLET CULVERT 2 BARRELS 3
2 vV 3 ELEV. ELEV. LENGTH 3 SHAPE SPAN  RISE MANNING INLET 3
*NO.2 (f1) (ft) (f) 3 MATERIAL (ft) (ft) n TYPE 3
3 1 3 356.84 354.84 50.04 ®* 1 RCB 6.00 3.00 .016 CONVENTIONAL:
3 3 3

3 ';27) 3 3 3
2 4 3 3 3
E$ 5 3 3 3
3 6 3 3 3
AAAAAAAARAABRARRAARAARRARARAAAARARAAARAAAARAAAAAAAAARABAAAAARRAAARRARARAAAARAARAAAAU

SUMMARY OF CULVERT FLOWS (cfs) FILE: CCHR3C2 DATE 03-04-2011

ELEV (fb) TOTAL 1 2 3 4 5 6 ROADWAY ITR
356.84 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
357.67 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
358.15 24.0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
358.55 36.0 36.0 0.0 0.0 0.0 0.0 0.0 0.00 1

58.91 48.0 48.0 0.0 6.0 0.0 0.0 0.0 0.06 1
359,25 60.0 60.0 0.0 0.0 0.0 0.0 0.0 0.00 1
359.57 72.0 72.0 0.0 0.0 0.0 0.0 0.0 0.00 1
359.89 84.0 84.0 0.0 0.0 0.0 0.0 0.0 0.00 1
360.21 96.0 96.0 0.0 0.0 0.0 0.0 0.0 0.00 1
360.54 107.8 107.8 0.0 0.0 0.0 0.0 0.0 0.00 1
360.90 120.0 120.0 0.0 0.0 0.0 0.0 0.0 0.00 1
362.15 156.1  156.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

AAARAARAARAAAAAAAABAAAAARAAAARAAARAARARAAARBAARAARAARAAAAAAAAASASAAAAAAAARAAAAAAA
ABRAAAAAAAAAAAAAAAAAARAARAARAAAARARABAAAAAAASSABAAAAARAANRARAAAARAARAAAABABRARAAAR
SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CCHR3C2 DATE: 03-04-2011
HEAD HEAD TOTAL FLOW . % FLOW
ELEV (ft) ERROR (ft) - FLow (cfs) ERROR (cfs) ERROR
356.84 0.000 0.00 0.00 0.00
357.67 0.000 12.00 0.00 0.00
358.15 0.000 24.00 0.00 0.00
358.55 0.000 36.00 0.00 0.00
358.91 0.000 48.00 0.00 0.00
359.25 0.000 60.00 0.00 0.00
359.57 0.000 72.00 0.00 0.00
359.89 0.000 84.00 0.00 0.00
360.21 0.000 96.00 0.00 0.00
360.54 0.000 107.80 0.00 0.00
360.90 0.000 120.00 0.00 0.00
ABAAAAAAAAAARAAAAARAAAAAAAABRABARAAAARARAAARAARAARAARAAABAAAARBAARAARAARARRAAARAAA
_<1> TOLERANCE (ft) 0. 010 R . _<2> TOLERANCE (%) = 1, 000
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CURRENT DATE: 03-04-2011 FILE DATE: 03-04-2011
CURRENT TIME: 09:10:15 . FILE NAME: CCHR3C2
AAAARAAAARAAAARAAAAARAAABAARAAAARAAAAARKARAARARBAARARAAAAARARAAAAARAARAARAARAAAA
 PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (Ft) BY _3.00 (Fr)) RCB
: ARAR ARRAAAAA

DIS— HEAD- INLET OUTLET
CHARGE ~ WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
(cfs) . (ft) G N S <F4> . (ft) (ft) (ft) (ft) (fps) (fps) .

0 00 356 84 0.00 0.00 O—NF 0.00 0.00 0.00 1.00 0.00 0.00
12.00 357.67 0.83 0.83 1-S2n 0.26 0.50 0.26 1.00 7.69 0.00
24.00 358.15 1.31 1.31 1-s2n  0.41 0.79 0.41 1.00 9.67 0.00
36.00 358.55 1.71 1.71 1-s2n 0.53 1.04 0.57 1.00 10.59 0.00
48.00 358.91 2.07 2.07 1-S2n 0.65 1.26 0.70 1.00 11.48 0.00
60.00 359.25 2.41 2.41 1-s2n 0.75 1.46 0.82 1.00 12.18 0.00
72.00 359.57 2.73 2.73 1-s2n 0.85 1.65 0.94 1.00 12.75 0.00
84.00 359.89 3.05 3.05 5-s2n  0.94 1.83 1.06 1.00 13.19 0.00
96.00 360.21 3.37 0.00 5-S2n 1.02 2.00 1.18 1.00 13.62 0.00

107.80 360.54 3.70 0.00 5-s2n 1.11 2.16 1.29 1.00 13.96 0.00
120,00 36090 4.06 0.005-5on 119 232 1.40 1.00 14.31 0.00
El. 1n1et face 1nvert 356 84 ft EIl. out1et invert 354.84 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

AAAAAABAAAAARSARAAAARARSARAARAABAAARAARAAAARARANAARAAAREAABARRAAABARRARAAAARARRA

wdhkx STTE DATA Yok ek CULVERT INVERT Sk ke kb xh A

INLET STATION 0.00 ft

INLET ELEVATION 356.84 ft

OUTLET STATION 50.00 ft

OUTLET ELEVATION 354.84 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0400

CULVERT LENGTH ALONG SLOPE 50.04 ft
Tk uhk CULVERT DATA SUMMARY RAT TSR AT h R TN Adn

BARREL SHAPE BOX

BARREL SPAN 6.00 ft

BARREL RISE 3.00 7t

BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.016

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90 DEG.)

INLET DEPRESSION NONE

e e et e e e e e e s e st L s e e e e ey e s e bt e b b et e o o e s 4 e s S ok h ek et L e e s e o e ns e e ek e e e E en e e e e e e e e by e et s e e e

Page 2



CCHR3C2.LST

3

CURRENT DATE: 03-04-2011 FILE DATE: 03-04-2011
CURRENT TIME: 09:10:15 FILE NAME: CCHR3C2

AR AR ARA AR A KA RRA AR R AR R AR AR AR AR AR AR AR R AR KRR A A AN A AR A AR AR AR AR AR R A AR RRR AR KRR AR AR
CONSTANT WATER SURFACE ELEVATION
355.84

AAAAAAAAAAAAAAAAAAAAAAAAAA ROADWAY OVERTOPPING DATA AAAAAAAAAAAAA AAAAAAAAAAAAA
BAAAARRAAARAAAAAAAAAAAAAAARKRAARARAAAAARAARAAAARAAAAAARARAAAAAARAAAARAAAAAARAAAA

ROADWAY SURFACE GRAVEL

EMBANKMENT TOP WIDTH 25.00 ft
CREST LENGTH 25.00 ft
OVERTOPPING CREST ELEVATION 362.15 ft

AAAA‘AAAAA‘,AAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAA.AAAA.AAAA
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_LEGEND

e Permit Boundary,/Increment Boundary Previously Surface Mined
] p-3742 wzzzezzzzs  Known Extents Of
Primary Road Underground Mine
—tt——  Existing Highwall taken from Asrial Photo, 3 Occupled Dwelling

2009 Terrain Navigator Pro O Unoccupied Dwelling (Barn, Shed, ect.)
——600—~  Syrface Contour - Watershed Boundary
Sediment Basin >—<  Drainage Structure/Culvert

—=R—~  Roadside Ditch

=Zzzzz=  Primary Road/P—-3742
R, Ancillary Roads

Perennlal Stream as per Cordova U.S.G.S. Quadrangle Map
— —— Intermittent Stream as per Cordove U.S5.G.S. Quadrangle Map
—= ——  Diwversion Ditch/Berm
————  Public Road (Paved unless otherwise designated)

————— Road (Private unless othsrwise shown) I.E “‘:
| LEGEND : L
S SR Attachment NI-B-5

Unmanaged Timberland, Curve Number 70 Gunner-Rellly Corp.

Graded & Bare, Curve Number 81 c°n°P(_35 305"2 Mine

Primary Road 4P Watershed Map

ORAWN BY: JWT.
OWG. NAME: HRIWSM

OATE:  3/4/2011%

APPROVED BY: LGS. SCALE:  1“=500
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Primary Road 4P Profile

DRAWN BY: JWT.

DWG. NAME:  HR4 Profile | DATE:  03/07/2011

APPROVED BY: LG.S. SCALE: AS NOTED




V: \Eng105\Mines\GUNNER—REILLY\haulroads\HR4\hr4ccs.dwg  07,/28/11 11:49

16” THICK CLASS Il RIP—RAP
ON UPSTREAM SLOPE

MIN. CREST
OF ROADWAY
ELEV. 347.48

6'x3'x53" REINFORCED
CONCRETE BOX CULVERT

MAX. WATER
ELEV. 346.48
‘s, A,Nil;‘N D 200%
f v i e g SRS BEXRE
1 >4
' ' B L . " N e e e T L e T e e R TRk O R S =
FLOW LINE IN
FILEV. 341.19 FLOW LINE OUT
’ ’ ELEV. 340.15
. q "
<4
V] .-
ENGINEERING CO. INC.
(0 ot s omen ) setote rox
Gunner-Reilly Corp.
Cane Creek Mine
HYDRAULICS INFORMATION ~ P-3952
Drai P 59 A Drainage Structure PR4C1
rainage rea = cres .
10 YR.—6 HR., Q = 154.97 C.F.S. Primary Road 4P 0+‘_17
Maximum Water Elev. = 346.48 NW 1/4 of NE 1/4 Section 1,
Minimum Fill Elev. = 347.48 .
Maximum Allowable Cover 6°X3’ R.C.B. = 5’ Township 15 South,
Minimum Allowable Cover 6'x3’ R.C.B. = 1’ Range 7 West,

Wall Thickness = 7.0”
Minimum Freeboard = 1’

NOTE:

PROVIDE TRUCK LOAD CAPACITY AND
MINIMUM /MAXIMUM COVER TO VENDOR
WHEN ORDERING CULVERTS.

Walker

County, Alabama

DRAWN BY: JW.T.
DWG. NAME: HR4CCS

DATE:  03/03/2011

APPROVED BY: L.G.S.

SCALE: 1"=5’
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Primary Road 4P
Drainage Structure PR4C1

4.3 Inch, 10 Year-6 Hour
NRCS Type IT

JWT

PERC Engineering Co., Inc.
PO BOX 1712
Jasper, AL 35503

Phone: 205-384-5553
Email: John.Taylor@percengineering.com

Filename: HR4C1.sc4 Printed 05-04-2011
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 10yr-6hr
Rainfall Depth: 4.300 inches

Filename: HR4C1.sc4 Printed 03-04-2011
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Structure Networking:
Type S;:U (;I‘Ct)l\;\l)s S;:Iul MEJI;’;‘)K' Musk. X | Description
Culvert #1 ==> End 0.000 0.000 | HR4C1
#1
Culvert

Filename: HR4C1.sc4

Printed 03-04-2011
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Structure Summary:
Immediate : Total . Peak Total
Contributing Contributing Discharge Runoff
Area Area %€ - Volume
. (ac) (ac) (cfs) (ac-ft)
#1 52.000 52.000 154.97 8.51

Filename: HR4C1.sc4

Printed 03-04-2011
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MNAnunahkt 1Q0A 2NN7 Damala | Qrhuak

Structure Detail:
Structure #1 (Culvert)
HR4C1
Culvert Inputs:
Max, . Ent
Length (ft)  Slope (%) Manning's n Head?/:(ater Tanl(\{fvster Lor;sra(‘:';;?‘.
(ft) (Ke)
52.00 2.00 0.0240 5.00 0.00 0.90

Culvert Results:
Design Discharge = 154.97 cfs

Minimum pipe diameter: 1 - 84 inch pipe(s) required

Filename: HR4C1.sc4 Printed 03-04-2011
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Subwatershed Hydrology Detail:

' : Time of o Peak Runoff
Sgu 5\;\,5 SWS Area " Conc Musk K Musk X Curve UHS Discharge " Volume
: (ac) (hrs) (hrs) Number (cfs) (ac-f)
#1 1 25.000 0.062 0.085 0.390 70.000 M 65.07 3.181
2 27.000 0.107 0.000 0.000 81.000 F 96.96 5.327
2 52.000 154.97 8.508
Subwatershed Time of Concentration Details:
Stru  SWS - Vert, Dist. Horiz. Dist. Velocity .
# # Land Flow Condition Slope (%) ) (fo) (fps) Time (hrs)
#1 1 1. Forest with heavy ground litter 15.00 30.00 200.00 0.970 0.057
8. Large gullies, diversions, and low
flowing streams 38.01 130.00 342.00 18.490 0.005
#1 1 Time of Concentration: 0.062
#1 , 5 Nearly bare and unfilled, and 16.00 32.00 200.00 4.000 0.013
alluvial valley fans
8. Large gullies, diversions, and low
flowing streams 2.61 43.00 1,649.00 4,840 0.094
#1 2 Time of Concentration: 0.167
Subwatershed Muskingum Routing Details:
S S%5  Land Flow Condition Slope (%) Ty MR VIRV Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 4.06 75.00 1,849.00 6.040 0.085
#1 1 Muskingum K: 0.085

Filename: HR4C1.sc4

Printed 03-04-2011
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1

CURRENT DATE: 03-04-2011 FILE DATE: 03-04-2011
CURRENT TIME: 12:03:10 FILE NAME: CCHR4C1l

AAAAAAAAAAAMARARAAARAAAAAA  FHWA CULVERT ANALYSIS  AAAAAAAAAAARAAAARAAAAAAAAA
ARAMAMAMMAAMMAMARAMMARAALA HY-8, VERSTON 6.2 . . AAMAAMAAAAAAAAAAAAALAAAALA

3
3 INLET  OUTLET CULVERT 3 BARRELS 3
®  ELEV. ELEV. LENGTH 3 SHAPE SPAN RISE MANNING  INLET 3
2 (fr) (ft) (ft) 3 MATERIAL (fr) (fo) n TYPE 3
2 341.19  340.15 52.01 * 1 RCB 6.00 3.00 .016 CONVENTIONAL?
3
3
3
3

SUMMARY OF CULVERT FLOWS (cfs) FILE CCHR4C1 DATE 03-04- 2011

ELEV (ft) TOTAL 6 ROADWAY ITR
341.19 0.
342.27 17.
342.90 35.
343.42 52.
343.90 70.
344.36 87.

44.84 105.
345.36 122.
345.93 140.
346.48 155.
347.31 175. 175.
347.71 183, 183,

ARAAAAAARAAAAAAAAAAAARAAAAAAAAAA

S

87.

iNncg
AUV T .

122,
140.
155.

@OOOWOmbmbiH
oooooooooooo
000N OOON
=Y=r=ror=-t=r-1=1-1"
coooooo00o0
o o

S
2 s o e e

B>

LOCDCNDLH(DU1CNﬂCDU1C)

.Q OVEPTOPPING

A AAAAAAAAAAAAA

>OOOOOOOOOOOO
'OOOOOGOOOOOOW
-OOOOOOOOOOOO
>OOOOOOOOOOOOM
>OOOOOOOOOOOO

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

>

AAAA AAAAAAARAAAARA AAAAA
AN w4 no s re e s e e s e e s Sn e v we E e e Pa b R PS Re SE ss bm we we ma ms A3 4 ma Lm mE SX S8 A3 A B A ES EA 4k bioan re wb me we Ar L3 Ra EE EE kE EE EE WE P Tm BE Br wa ma =s mm mx smoam xs wa by bs AL Eb =% b
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADMAAAAAAAAAAAAAAAAAAAAAAAAAAAAADAANA

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CCHR4C1 DATE: 03-04-2011

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOw (cfs) ERROR (cfs) ERROR
341.19 0.000 0.00 0.00 0.00
342.27
342.90
343.42
343.90
344.36
344.84
345.36
345.93
346.48
o0 347,38 0,000 I e )
AAAAAAAAAAAAAAAAAAAARAAAAAAAA A A A
_<1> TOLERANCE (ft) = 0.010 o <2> TOLERANCE (/) 1,000
ALAAAA AAA‘AA‘AAAAAAAAAAAA AAA AAAAAAAAAAAAAA

coocococococooo
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2

CURRENT DATE: 03-04-2011 FILE DATE: 03-04-2011
CURRENT TIME 12 03 10 ®P AR NS ve wa b4 As ma BN BN AN EL ES L RB we 1E “n nn .. L 4w B RN W am wr FILE NAME CCHR4C1 »oan vunE L s

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™ OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs)  CFD)  (FD (D) <4 (FO)  (FH)  (Ft) (Fo)  (fps) (fps)

AAAAAAAALA AAAA AA
0.00 341 19 0.00 0.00 O-NF 0.00 0.00 0.00 1.00 0.00 0.00
17.50 342.27 1.08 1.08 1-s2n 0.41 0.64 0.43 1.00 6.74 0.00
35.00 342.90 1.71 1.71 1-s2n  0.66 1.02 0.67 1.00 8.76 0.00
52.50 343.42 2.23 2.23 1-s2n 0.8 1.34 0.87 1.00 10.06 0.00
70.00 343.90 2.71 0.00 1-s2n 1.04 1.62 1.05 1.00 11.08 0.00
87.50 344.36 3.17 0.00 5-S2n  1.22 1.88 1.32 1.00 11.02 0.00
105.00 344.84 3.65 0.00 5-s2n 1.38 2,12 1.51 1.00 11.56 0.00
122.50 345.36 4.17 0.00 5-s2n  1.53 2.35 1.70  1.00 12.012 0.00
140.00 345.93 4.74 0.00 5-s2n  1.68 2.57 1.88 1.00 12.42 0.00
154.97 346.48 5.29 0.00 5-s2n 1.81 2.75 2.03 1.00 12.74 0.00
175,00 347,31 6.1z 0.00 5-son 1.97 298 222 1.0 1312  0.00

- U AAAARAARRARAAAA KA ARAARARAZA

El. 1n1et face invert 341 19 ft E] out1et 1nvert 340>15 ft
El. inlet throat 1"V6Ft ..0.00 fE E1 _inlet crest . 0 QO_Ft R

o e % SITE DATA dode gk cy

INLET STATION 0.00 ft

INLET ELEVATION 341.19 ft

OUTLET STATION §2.00 ft

OUTLET ELEVATION 340.15 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0200

CULVERT LENGTH ALONG SLOPE 52.01 ft
Th kiR CULVERT DATA SUMMARY Kl e T T AN TR AR AT T %X

BARREL SHAPE BOX

BARRE!L SPAM 6.00 Tt

BARREL RISE 3.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.016

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90 DEG.)

INLET DEPRESSION NONE

A A A R A A A A A A A A A A A A AR A A R A A A A A A A A A A A A A A A A A AR AR A A S AR A A A AR
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3

CURRENT DATE: 03-04-2011 FILE DATE: 03-04-2011
CURRENT TIME: 12:03:10 FILE NAME: CCHR4C1

CONSTANT WATER SURFACE ELEVATION
341.15

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAaQg
AAAAAAAAAAAAAAAAAAAAAAAAAA ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA

ARAARAAARAARAAAAARAAAARAAAAAAAABRARARARBARAAAAARAARAARAARARAAARARRRASRAARAARAARARAA

ROADWAY SURFACE GRAVEL

EMBANKMENT TOP WIDTH 25.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 347.71 ft

.A.A.AAAAAAAAAAAA_:A‘AAAAAAAAAAAAAA;A,AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.A;AAA.A‘A‘
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