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SPECIFICATIONS FOR DIVERSION CHANNELS
AND DIVERSION BERMS

Temporary diversions shall be constructed to pass safely the peak runoff from a 2-
year, 6-hour precipitation event.

To protect fills and property and to avoid danger to public health and safety,
permanent diversions shall be constructed to pass safely the peak runoff from a
10-year, 6-hour precipitation event. Permanent diversions shall be constructed
with gently sloping banks that are stabilized by vegetation.

Diversions shall be designed, constructed, and maintained in a manner which
prevents additional contributions of suspended solids to stream flow and to runoff
outside the permit area, to the extent possible, using the best technology currently
available. Appropriate sediment control measures for these diversions may
include, but not be limited to, maintenance of appropriate gradients, channel
lining, re-vegetation, roughness structures, and detention basins.

No diversion shall be located so as to increase the potential for land slides and no
diversion shall be constructed on existing land slides.

When no longer needed, each temporary diversion shall be removed and the
affected land re-graded, top-soiled, and re-vegetated in accordance with Rules
880-X-10C-.10, 880-X-10C-.11, 880-X-10C-.52 - 880-X-10C-.58, 880-X-10C-
.60, and 880-X-10C-.62.

Channel linings, when slopes are between 1-3 percent shall consist of both
perennial and annual grasses and when slopes are greater than 3 percent, shall
consist of riprap or be cut into non-erodible mateiial.

Freeboard shall provide protection for transition of flows and for critical areas
such as swales and curves along the entire channel length.

Energy dissipaters shall be installed, when necessary, at discharge points where
natural streams and exit velocity of the diversion ditch flow is greater than that of
the receiving stream.

Excess excavated material not necessary for diversion channel geometry or re-
grading of the channel shall be disposed of in accordance with Rule 880-X-10C-
36.

Topsoil removed from the diversion excavations shall be handled in accordance
with Rule 880-X-10C-.07 through 880-X-10C-.11.

Diversions shall not be constructed or operated to divert water into underground
mines.
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16.

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

The entire embankment or berm shall be compacted to 95% density, based on
standard proctor as outlined in ASTM.

The material placed in the berm shall be free of sod, roots, stones over 6 inches n
diameter, and other objectionable materials. The fill material shall be placed and
spread over the entire fill area, starting at the lowest point of the foundation, in
layers not to exceed 12 inches in thickness. Construction of the fill shall be
undertaken only at such times as the moisture content of the fill material will
permit satisfactory compaction in accordance with paragraph 13.

The berm and all disturbed areas shalil be seeded with both perennial and annual
grasses in order to insure that erosion 1s minimized. Hay bales or riprap may be
placed at the toe of the berm immediately upon completion of construction.

All berms shall be examined quarterly for stiuctural weakness, instability,
erosion, or other hazardous conditions and maintenance performed as necessary.
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1-15 0.5 0-15 0.5
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NOTES

Diversion Ditch 1-2 will be a 6-foot wide open channel (except from station
29+68 to 31+39 which will be 10” wide) with side slopes at 2.0H:1V or flatter
with various linings. Diversion 1-2 will be lined with Bermuda grass from station
0+00 to station 26+73, from station 26+73 to station 29+68 will be lined with 16”
thick of Class II sandstone or limestone rip-rap, and from station 29+68 to station
31439 will be line with 16 Class Il sandstone or limestone rip-rap with a shot-
crete overlay.

Six inches of topsoil will be placed on all portions of the diversion ditch, where
rock or spoil is exposed except where rip-rap is to be placed, in order to establish
vegetative cover for the entire length.

A portion of Diversion 1-2 will consist of 6°x 3’x 60’ reinforced concrete box
culvert (PR3C2) to drain runoff under the road way of Primary Road 3P (Note:
No rip-rap to be used in the location of PR3C2.).

Diversion Ditch 3-4 will be a 6-foot wide open channel with side slopes at
2.0H:1V or flatter with various linings. Diversion 3-4 will be lined with Bermuda
grass from station 0+00 to station 16+59 and from station 16+59 to station 18+15
the diversion will be 8-foot wide and lined with 16” thick of Class Il sandstone or
limestone rip-rap.

Six inches of topsoil will be placed on all portions of the diversion ditch, where
rock or spoil is exposed except where rip-rap is to be placed, in order to establish
vegetative cover for the entire length.

Diversion 3-4 will drain into Diversion 5-6 as shown on the attached Watershed
Map and Diversion Ditch Profile.

Diversion Ditch 5-6 will be a 11-foot wide open channel with side slopes at
2.0H:1V or flatter (except from station 19+11 to 19+76, this portion of Diversion
5-6 will consist of 6°x 3’x 65’ reinforced concrete box culvert (PR4C1) to drain
runoff under the road way of Primary Road 4P. *Note: No rip-rap to be used in
the location of PR4C1.*). Diversion 5-6 will be lined 16 thick of Class II
sandstone or limestone rip-rap from station 18+55 to station 19+11 and from
station 19+76 to station 21+05 will be line with 16” Class II sandstone or
limestone rip-rap with a shot-crete overlay.
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Diversion Ditch 5-6 will taper down 6-foot wide at station 19+11 and taper out
from 6-foot at station 19+76 to allow proper drainage through Drainage Structure
PR4C1 which is to be located between these stations, under the roadway
embankment of Primary Road 4P. The upstream and downstream slopes of the
embankment will be lined with 16” of Class Il sandstone or limestone rip-rap in
the vicinity of Drainage Structure PR4C1.



RIP-RAP CLASSIFICATION SPECIFICATIONS
CLASS 1 RIP-RAP

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

CLASS 2 RIP-RAP

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

CLASS 3 RIP-RAP

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

CLASS 4 RIP-RAP

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

CLASS 5 RIP-RAP

No more than 10% of the stone will have a diameter greater than thirty four (34) inches;
no more than 50% of the stone will have a diameter less than twenty seven (27) inches;
and no more than 10% of the stone will have a diameter of less than sixteen (16) inches.
The thickness of the rip-rap liner will be no less than thirty four (34) inches.
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ATTACHMENT III-B-3
GUNNER-REILLY CORPORATION
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 1-2 (1.64%)
Station 0+00 to 3493

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: DD1-2 (1.64).sc4 Printed 08-12-2011
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Crmvrinht 10058 INNT7 Bamala | Qrhvaealy

General Information

Storm Information:

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

Filename: DD1-2 (1.64).5c4 Printed 08-12-2011
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Structure Networking:

Stru (flows  Stru Musk. K _—
Type " into) # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 1-2
#1
Chan

Filename: DD1-2 (1.64).sc4

Printed 08-12-2011
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Marwrinht 100878 _2NN07 Domala | Qrhwahb

Structure Summary:
Immediate Total Peak Total
Contributing Contributing . Runoff
Area Area Discharge Volume
(ac) (o) (cfs) (ac-ft)
#1 3.000 3.000 8.99 0.55

Filename: BB1-2 (1.64).sc4

Printed 08-12-2011
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Marmcht 1008 2007 Darmala | Sebwsh

Structure Detail:
Diversion Ditch 1-2
Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Bottorn Left Right Retardance | Freeboard  Freeboard | ooroard Limiting
Width (ft) Slﬁs‘tli(:)pe Slcflélstli%pe Slope (%) Classes Depth () % of Depth Mult. x Velocity
(VD) {fps)
6.00 2.0:1 2.0:1 1.6 D, B 0.50 8.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B wfo Class Bw/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 8.99 cfs 8.99 cfs
Depth: 0.60 ft 1.10ft 1.10 ft 1.60ft
Top Width: 8.40 ft 10.40 ft 10.38 ft 12.38 ft
Velocity: 2.08 fps 1.00 fps
X-Section Area: 4.33s5q ft 8.98 =g ft
Hydraulic Radius: 0.498 ft 0.824 ft
Froude Number: 0.51 0.19
Roughness Coefficient: 0.0577 0.1673

Filename: DD1-2 (1.64).sc4 Printed 08-12-2011
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Marwrichd 1008 _20N7 Damala | Sebwweah

Subwatershed Hydrology Detail:

Time of Peak Runoff
5';” S‘Q’S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 0.400 0.084 0.110 0.406 70.000 M 1.04 0.051
i 2.600 0.127 0.000 0.000 81.000 F 8.03 0.496
b 3 3.000 8.99 0.547
Subwatershed Time of Concentration Details:
SE;U S\;#VS Land Fow Condition Slope (%} Ver‘E;ctl)Dist. Hori;t)D Ist. V?ng')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 70.00 265.00 15.300 0.004
#1 1  Time of Concentration: 0.084
5. Nearly bare and untilled, and
#1 2 alluvial valley fans 15.00 30.00 1959.99 3.870 0.014
8. Large gullies, diversions, and low
flowing streams 5.62 163.00 2,500.00 7.110 0.113
#1 2  Time of Concentration: 0.127
Subwatershed Muskingum Routing Details:
. — P
St SWS | and Flow Condition Slope (%) Verzﬁ'))'“‘ Hor'ff't)D'St' \?;gg)tv 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

Fitename: DD1-2 {1.64).sc4

Printed 08-12-2011



SEDCAD 4 for Windows
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 1-2 (0.50%)
Station 3+93 to 12+72

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: DD1-2 {0.50)1.sc4 Printed 08-12-2011
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Marrisht 1008 _20N7 Pamala | Qrhiuah

General Information

Storm Information:

Storm Type: NRCS Type 11

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

Filename: DD1-2 (0.50)1.5c4 Printed 08-12-2011
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Structure Networking:
Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 1-2
#1
Chant

Filename: DD1-2 (0.50)1.5c4

Printed 08-12-2011
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Canvrinht 1G0A _20NN7 Pamaola | Qrkmuah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing ) Runoff
Area Area Discharge Volume
(ac) (ac) (cfs) (ac-ft)
#1 16.300 16.300 45.84 2.69

Filename: DD1-2 {0.50)1.5¢c4

Printed 08-12-2011
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Canuricht 1008 2007 Darmala | Qeahwak

Structure Detail:

Structure #1 (Vegetated Channel)

Diversion Ditch 1-2
Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Bottorn o Left Right Retardance | Freeboard  Freeboard Freeboard Limiting
width )y Sesope Sidesobe PR (%) casses | peptn(my  worpeptn  Mutx | VA
(VxD) ps)
6.00 2011 2.0:1 0.5 D, B 0.50 8.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class Bw/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 45,84 ofs | 45.84 cfs
Depth: 1.68 ft 218 ft 2.56 ft 3.06 ft
Top Width: 12.74 ft 14.74 ft 16.26 it 18.26 ft
Velocity: 2.91 fps 1.61 fps
X-Section Area: 15.78 sq it 28.55sq ft
Hydraulic Radius: 1.166 ft 1.634 ft
Froude Number: 0.46 0.21
Roughness Coefficient: 0.0402 0.0910

Filename: DD1-2 (0.50)1.sc4 Printed 08-12-2011
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anurinht 1008 _INNT Darmela | Qrhuah

Subwatershed Hydrology Detail:

Time of Peak Runoff
5‘;;“ S‘Q’S SWS Area Cone Musk K Musk X Curve UHS Discharge Valume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 6.600 0.084 0.110 0.406 70.000 M 17.18 0.840
2 9.700 0.127 0.000 0.000 81.000 F 25.96 1.850
¥ 16.300 45.84 2.690
Subwatershed Time of Concentration Details:
S::;u S‘;:S Land Flow Condition Slope (%) Vert;:tl;)ist. Horié._‘t)D Ist. V?Lsg)ty Time (hrs)
#1 1 1. Forest with heavy ground litter 7.50 15.00 169.99 0.690 0.080
8. Large gullies, diversions, and low
flowing streams 26.02 70.00 269.00 15.300 0.004
#1 1 Tiime of Concentration: 0.084
#1 2 5 Nearly bare and untilled, and 15.00 30.00 195.99 3.870 0.014
alluvial valley fans
8. Large gullies, diversions, and low 5.62 163.00  2,900.00 7.110 0.113
flowing streams
#1 2  Time of Concentration: 0.127
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 1 flowing streams 5.97 173.00 2,500.00 7.320 0.110
#1 1 Muskingum K: 0.110
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General Information

Storm Information:

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

Filaname: DD1-2 (1.69).sc4 Printed 08-12-2011
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Structure Networking:
Stru  (flows  Stru Musk. K .
Type # into) # (hrs) Musk. X | Description
Channe! #1 ==> End 0.000 0.000 | Diversion Ditch 1-2

#1
Chan't
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Structure Summary:
Immediate Total Peak Total
Contributing Centributing < Runoff
Area Area Discharge Volume
(@0 (ac) (cfs) (ac-ft)
#1 23.000 23.000 65.03 3.83
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Structure Detail:
Structure #1 (Vegetated Channel)

Diversion Ditch 1-2
Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

i Freeboard imiti
vﬁgﬁo?&) Sidléztligpe Sigég:;)tpe Slope (%) Rectlzr;:lsir;ce l;reeboard oFreeboard Mult. x I‘}Ié?ét(;::s
Rabo Ratio | epth (ft) Yo of Depth (VXD) (fps)
6.00 2.0:1 2.0:1 1.7 D B i 0.50 8.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D wf Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 65.03 cfs 65.03 cfs
Depth: 1.36ft 1.86 ft 1.96 ft 2.46 ft
Top Width: 11.44 ft 13.44 ft 13.82 ft 15.82 it
Velocity: 5.48 fps 3.36 fps
X-Section Area: 1i.Besq it i9.37 sq ft
Hydraulic Radius: 0.982 ft 1.314 ft
Froude Number: 0.95 0.50
Roughness Coefficient: 0.0349 0.06492

Filename: DD1-2 (1.69).sc4
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Subwatershed Hydrology Detail:

Time of ) Peak Runoff
S;‘;” S\QIS SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
{ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 8.800 0.084 0.110 0.406 70.000 M 22.91 1.120
2 14.200 0.127 0.000 0.000 81.000 F 43.86 2,709
by 23.000 65.03 3.325
Subwatershed Time of Concentration Details:
Stru  SWS - Vert. Dist. Horiz. Dist. Velocity )
# # Land Flow Condition Slope (%) (fo) (f6) (fos) 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
g' Large gullies, diversions, and low 5.62 163.00  2,900.00 7.110 0.113
owing streams
#1 2 Time of Concentration: 0.127
Subwatershed Muskingum Routing Details:
Stru  SWS . Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) ") (ft) (fps) Time (hrs)
#r 1 8 large gulies diversions, and low 5.97 17360  2,900.00 7.320 £.110
owing streams
#1 1 Muskingum K: 0.110
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Cane Creek Mine
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Diversion Ditch 1-2 (0.50%)
Station 17455 to 26+73
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General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 10yr-6hr
Rainfall Depth: 4,300 inches ‘
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Structure Networking:

Stru  (flows  Stru | Musk. K .
Type # into) " (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 1-2
#1
Chan't
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing . Runoff
Area Area Discharge Volume
) (ac) (cfs) (ac-ft)
#1 29.200 29.200 83.84 4.98
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Structure Detail:

Structure #1 (Vegetated Channel)

Diversion Ditch 1-2
Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

i Freeboard iti
V\ﬁgtlt'??;t) Sidléilf;pe SidRslzgl?:»tpe Slope (%) Reé?;;jszgce Freeboard oFreeboard Mult. x l\_llg?éf:lnr’ls
Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
6.00 2.0:1 2.0:1 0.5 D, B 0.50 8.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wfo Class D w/f Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 83.84 cfs I 83.84 cfs
Depth: 2.14 ft 2.64 ft | 3.05 ft 3.55 ft
Top Width: 14.57 16.57 ft | 18.18 ft 20.18 ft
Velocity: 3.81 fps | 2.28 fps
X-Section Area: 22.03 5 ft | 36.83 sg ft |
Hydraulic Radius: 1.414 ft " 1.877 ft
Froude Number: 0.55 ' 0.28
Roughness Coefficient: 07.0349 0.0704

Filename: DD1-2 ((.50).sc4
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Subwatershed Hydrology Detail:

Time of Peak Runoff
S;ru 5‘2"5 SWS Area Cone Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) {hrs) Nurnber (cfs) (ac-ft)
#1 1 9.300 0.084 0.110 0.406 70.000 M 24.21 1.183
2 19.900 0.127 0.000 0.000 81.000 F 61.47 3.796
> 29,200 83.84 4,980
Subwatershed Time of Concentration Details:
Stru SWS . Vert, Dist. Horiz. Dist. Velocity
# % Land Flow Condition Slope (%) (ft) (ft) (fps) 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 tow
flowing streams 26.02 70.00 269.00 15.300 0.004
#i i Time of Concentration: 0.084
5. Nearly bare and untilled, and
#1 2 alluvial valley fans 15.90 30.00 199.99 3.870 0.014
8. Large gullies, diversions, and low 5.62 163.00 2 900.00 7.110 0.113
flowing streams ’ ’ e ’ ’
#1 2 Time of Concentration: 0.127
Subwatershed Muskingum Routing Details:
o 5‘3’5 Land Flow Condition Slope (%) Verg'ft?"“t' HO”(Z&)D'St' V‘E,l_gg')ty Time (hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 5.97 173.00 2,900.00 7.320 0.110
#1 1 Muskingum K: 0.110

Filename: DD1-2 (0.50).sc4
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Gunner-Reilly Corporation
Cane Creek Mine
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PERC Engineering Co., Inc.
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General Information

Storm Information:

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

Filename: DD1-2 (3.97).5c4 Printed 08-12-2011
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Structure Networking:

Stru  (flows  Stru | Musk. K .
Type # into) # (hrs) Musk, X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 1-2
#1
Chan’

Filename: DD1-2 {3.97).5c4 Printed 08-12-2011
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
() (a0) (cfs) (ac-ft)
#1 38.100 38.100 107.91 6.36 |
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Structure Detail:
Structure #1 (Riprap Channel)
Diversion Ditchr 1-2
Trapezoidal Riprap Channel Inputs:

Material: Riprap

Left Right | Freeboard Freeboard Freeboard
E?ottom Sideslope Sideslape Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth VxD
, (Vx0)
7.00 2.0:1 2.0:1 4.0/ 0.50

Riprap Channel Results:
Simons/OSM Method - Steep Slope Design

wfo Freeboard w/ Freeboard
Design Discharge: 107.91 ¢fs
Depth: 1.00 ft 1.50 ft
Top Width: 11.00 ft 13.00 ft
Velocity*:
X-Section Area: 8.99s5q ft
Hydraulic Radius: 0.784 ft
Froude Number*:
Manning's n*:
Dmin; 4.00 in
D50: 12.00in
Dmax: 15.00in

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

Time of Peak Runoff
5;:” 5\;’5 SWS Area Conc Musk & Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (acft)
#1 1 14.300 0.084 0.110 0.406 70.000 M 37.22 1.820
2 23.800 0.127 0.000 0.000 81.000 F 73.52 4,540
Y, 38.100 107.91 6.360
Subwatershed Time of Concentration Details:
Stru  SWS o o Vert, Dist.  Horiz. Dist. Velocity .
# # Land Flow Condition Slope (%) (fo) () (fps) 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 i1  Time of Concentratioin: 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:
Stru  SWS -, Vert, Dist. Horiz. Dist. Velocity
# 4  Land Flow Condition Slope (%) (ft) (ft) (fs) Time {hrs)
8. Large gullies, diversions, and low
#1 1 flowing streams 5.97 173.00 2,900.00 7.320 0.110
#1 1 Muskingum K: 0.110

Filename; DD1-2 (3.97).sc4
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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
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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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MCarmerlabt 1Q0AQ 20N07 Damala | Srhwah

General Information

Storm Information:

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

Filenarne: DD1-2 (28.44).sc4 Printed 08-12-2011
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Structure Networking:
Type SS;U (;’12:’:)5 S;';U Méﬁrks')K Musk. X | Description
Channet #1 ==> End 0.000 0.000 | Diversion Digch 1-2

#1
Chan't
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) () (cfs) (ac-ft)
#1 38.500 38.500 109.15 6.44

Filename; DD1-2 (28.44).sc4 Printed 08-12-2011
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Structure Detail:

Structure #1 {Nonerodible Channel)

Diversion Ditch 1-2
Trapezoidal Nonerodible Channel Inputs:

Material: Concrete, Rubble

Bottom Si dLefc S.(ljiiglht Slope (%) Manni Freeboard Freeboard Freeboard
! ideslope ideslope ope (% anning's n Mult. ¢
Width (ft) Ratio Ratio Depth (ft) % of Depth 0sD)
10.00 2.0:1 2.0:1 28.4 0.0220 0.50

Nonerodible Channel Results:

w/fo Freeboard w/ Freeboard

Design Discharge: 109.15 cfs

Depth: 0.48 ft 0.98 ft

Top Width: 11.92 ft 13.92 ft
Velocity: 20.70 fps
X-Section Area: 5.27sqft
Hydraulic Radius: 0.434 ft
Froude Number: 549

Filename: DD1-2 (28.44).5c4 Printed 08-12-2011
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Subwatershed Hydrology Detail:

Time of Peak Runoff
5‘;‘-‘ S\gs 3 Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 14.300 0.084 0.110 0.406 70.000 M 37.22 1.820
2 24.200 0.127 0.000 0.000 81.000 F 74.76 4.6:7
¥, 38.500 109.15 6.436
Subwatershed Time of Concentration Details:
Stru  SWS . Vert. Dist. Haoriz. Dist. Velocity
# % Land Flow Condition Slope (%) (/) (ft) (fps) Time (hrs)
#1 1 1. Forest with heavy ground Iitter 7.50 15.00 199.99 0.690 0.080
8. Large guliies, diversions, and low
flowing streams 26.02 70.00 269.00 15.300 0.004
#1 1 Time of Concentration: 0.084
5. Nearly bare and untilied, 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:
Stru  SWS " o Vert. Dist.  Horiz. Dist. Velocity
p # Land Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs}
# 1 5 Large gulies diversions, and low 5.97 173.00  2,900.00 7.320 0.110
owing streams
#1 1 Muskingum K: 0.110
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DIVERSION DETAIL

DIVERSION 3—4
CROSS—SECTION 1 (0+00 TO 1+69)

MAXIMUM FLOW DEPTH 0.5 —

0.5’ FREEBOARD ,
_l —1.0° (MIN.)
1 Tk WTWWW 1
2. 2.0

6" (MIN.)

\GRASS LINING CONSISTING OF

BERMUDA GRASSES

DIVERSION DETAIL

DIVERSION 3—4
CROSS—SECTION 2 (1+69 TO 4+00)

MAXIMUM FLOW DEPTH 0.6
0.5’ FREEBOARD

Ih
2.

\GRASS LINING CONSISTING OF

BERMUDA GRASSES

MAXIMUM FLOW DEPTH 0.6’
0.5' FREEBOARD 11 (MINL)

DIVERSION DETAIL

DIVERSION 3—-4
CROSS—SECTION 5 (17+14)

8" (MIN.)

\16" CLASS Il SANDSTONE OR LIMESTONE RIP—RAP

DIVERSION DETAIL

DIVERSION 3—-4
CROSS—SECTION 3 (7+83)

MAXIMUM FLOW DEPTH 2.9" —
0.5" FREEBOARD —

—3.4" (MIN.)

1 A P 1
LAAALNNVARANANAVANA, J

6" (MIN.)

\GRASS LINING CONSISTING OF

BERMUDA GRASSES

DIVERSION DETAIL

MAXIMUM FLOW DEPTH 2.9° —

DIVERSION 3—4
CROSS—SECTION 4 (14+00)

! 0.5’ FREEBOARD —| —3.4" (MIN.)

\GRASS LINING CONSISTING OF

BERMUDA GRASSES

LEGEND

EXISTING GRADE
PROPOSED FINISHED GRADE

| PERC

ENGINEERING CO., INC.
1208, Highway 78 West  Jasper. Alabama 35451
Fo. Box 1712 Jasper, Alsbama 35502

Gunner-Reilly Corp.
Cane Creek Mine
P-3952
Diversion Ditch 3-4
Cross-Sections

DRAWN BY: JW.T.

DWG. NAME:  DD3-4CS DATE: ~ 02/11/2011

APPROVED BY: L.G.S. SCALE: 1" = &’
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 3-4 (16.06%)
Station 0+00 to 1+69

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: DD3-4 (16.06).s¢4 Printed 05-04-2011
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General Information

Storm Information:

Storm Type: NRCS Type I1
Design Storm: 10yr-6hr
Rainfall Depth: 4.300 inches

Filename: DD3-4 (16.06).sc4 Printed 05-04-2011
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Structure Networking:

Stru  (flows  Stru Musk. K .
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 3-4
#1
Chan’
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area : 9 Volume
(30) o) (cfs) (ac-ft)
#1 2.600 2.600 7.06 0.35

Filename: DD3-4 (16.06).sc4
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Structure Detail:
Structure #1 (Vegetated Channel)

Diversion Ditch 3-4
Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

Bottom Left Right Retardance | Freeboard  Freeboard ~ 'ee003rd Limiting
Width (ft) Slcllzeastls)pe Suéeastl;pe Slope (%) Classes Depth (ft) % of Depth Mult. x V?“,OC'W
(VxD) ps)
6.00 2.0:1 2.0:1 16.1 D, B 0.50 6.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B w/fo Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 7.06 cfs 7.06 cfs
Depth: 0.27 ft 0.77 ft 0.49 ft 0.99 it
Top Width: 7.08 ft 9.08 ft 7.98 ft 9.98 ft
Velocity: 3.98 fps 2.05 fps
X-Section Area: 1.77 sq ft 3.455q ft
Hydraulic Radius: 0.246 ft 0.421 it
Froude Number: 1.40 0.55
Roughness Coefficient: 0.0587 0.1636

Filename: DD3-4 (16.06).sc4 Printed 05-04-2011



SEDCAD 4 for Windows

Canuvrinht 1002 2NN7 Damala | Qehwiah

Subwatershed Hydrology Detail:

Time of Peak Runoff
5::“ 5‘2}’5 SWS Area conc - MuskK Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)

#1 1 2.300 0.055 0.003 0.442 70.000 M 5.99 0.293

2 0.300 0.010 0.000 0.000 81.000 F 1.08 0.059

> 2.600 7.06 0.352

Subwatershed Time of Concentration Details:

Stru  SWS - o Vert. Dist.  Horiz. Dist. Velocity
# # Land Fiow Condition Slope (%) (f) (ft) (fos) Time (hrs)
#1 1 1. Forest with heavy ground litter 20.00 40.00 200.00 1.130 0.049
8. Large gullies, diversions, and low
flowing streams 25.33 95.00 375.00 15.090 0.006
#1 1 Time of Concentration: 0.055
5. Nearly bare and untilled, and
#1 2 alluvial valley fans 30.00 60.00 200.00 5.470 0.010
#1 2 Time of Concentration: 0.010
Subwatershed Muskingum Routing Details:
Stru  SW5S - o Vert, Dist.  Horiz. Dist. Velocity .
# # tand Flow Condition Slope (%) (ft) (ft) (fps) Time (hrs)
8. Large qullies, diversions, and low
#1 1 flowing streams 18.52 30.00 162.00 12.900 0.003
#1 i Muskingum K: 0.003

Filename: DD3-4 (16.06).sc4 Printed 05-04-2011
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 3-4 (12.33%)
Station 1+69 to 4+00

4.3 Inch, 10 Year-6 Hour
NRCS Type IT

JwWT

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

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

Storm Information:

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

Filename: DD3-4 (12.33).sc4 Printed 05-04-2011
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Structure Networking:

}Type Sl;u (;I}g;v)s S;ru M(lJrf:(S‘)K Musk. X | Description

| Channel #1 ==> End 0.000 0.000 | Diversion Ditch 3-4
#1
Chanl
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Structure Summary:
Immediate Total peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(20) (20) (cfs) (ac-f)
#1 3,700 3.700 10.82 0.55 |

Filename: DD3-4 (12.33).sc4
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Structure Detail:
Structure #1 (Vegetated Channel)

Diversion Ditch 3-4

Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

; Freeboard imiti
V\'zgttﬁ?;t) Sid,éilf_;pe Si«?elgll;tpe Slope (%) Reéf'a’;‘sae';ce :eemard oFreEboard Muit. x \L;gfc‘;g?t?/
Ratio Ratio epth (ft) % of Depth (VXD) (fps)
‘ 6.00 2,0:1 2.0:1 12.3 D, B 0.50 6.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 10.82 ds 10.82 cfs
L Depth: 0.35 ft 0.85 ft 0.61 ft 111 ft
Top Width: 7.41ft 9.41 ft 8.44 ft 10.44 ft
Velocity: 4.58 fps 2.45 fps
X-Section Area: 2.365q ft 4.41sqft
Hydraulic Radius: 0.312 ft 0.505 ft
Froude Number: 1.43 0.60
| Roughness Coefficient: 0.0523 0.1351 B
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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 () (o)
#1 1 2.500 0.055 0.008 0.442 70.000 M 6.51 0.318
2 1.200 0.014 0.000 0.000 81.000 F 431 0.237
3 3.700 10.82 0.555

Subwatershed Time of Concentration Details:

Stru  SWS . Vert. Dist. Horiz. Dist. Velocity .
F # # Land Flow Condition Slope (%) (0 (ft) (fps) Time (hr;)—l
L #1 1 1. Forest with heavy ground litter 20.00 40.00 200.00 1.130 0.049 ‘
8. Large gullies, diversions, and low
flowing streams 25.33 95.00 375.00 15.090 0.006
ﬁl i Time of Concentration: 0.055
#1 o 3 Nearly bare and untilled, and 30.00 60.00 200.00 5.470 0.010
alluvial valley fans
8. Large gullies, diversions, and low
L flowing streams 18.87 40.00 212,00 13.030 0.004
h#1 2  Time of Concentration:; 0.014
Subwatershed Muskingum Routing Details:
Stru  SWS . Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (ft) (ft) (fos) Time (hrs)
#1 1 8 large gullies, diversions, and low 18.47 70.00 379.00 12.890 0.008
flowing streams
#1 1 Muskingum K: 0.008 |

Filename: DD3-4 (12.33).sc4
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 3-4 (0.50%)
Station 4+00 to 16+59

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: DD3-4 (0.50).sc4
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General Information

Storm Information:

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

Filename: DD34 (0.50).sc4 Printed 02-08-2011
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Structure Networking:

Stru  (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 3-4
#1
Chan?

Filename: DD3-4 (0.50).s¢c4
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
w1 23.000 23.000 71.16 3.91
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Structure Detail:
Structure #1 (Vegetated Channel)

Diversion Ditch 3-4

Trapezoidal Vegetated Channel Inputs:

Material: Bermuda grass

i Freeboard imiti
\,\23310(”&) Sidl«_ajgpe Si(?eg[ztpe Slope (%) Reéla arsdsaer;ce Freeboard OFreeboard Mult. x w&m
Ratio Ratio Depth (ft) % of Depth (VD) (fps)
6.00 2.0:1 2.0:1 0.5 D, B 0.50 ] 8.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B w/o Class B wf
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 71.16 cfs 71.16 cfs
Depth: 2,01 ft 2.51ft 291 ft 341 ft
Top Width: 14,03 ft 16.03 ft 17.63 ft 19.63 ft
Velocity: 3.54 fps 2.07 fps
X-Section Area: 20.11sq ft 34.36 sq ft
Hydraulic Radius: 1343 ft : 1.808 ft
Froude Number: 0.52 0.26
Roughness Coefficient: 0.0362 0.0755
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Subwatershed Hydrology Detail:

Time of Peak Runoff
5;;“ 5‘;':5 SWS Area Conc Musk K Musk X Curve UNS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 5.000 0.062 0.085 0.390 70.000 M 23.43 1.145
2 14.000 0.107 0.000 0.000 81.000 F 50.28 2.762
3 23.000 71.16 3.908
Subwatershed Time of Concentration Details:
Stru SWS s Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) () (ft) (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
5. Nearly bare and untilled, and
#1 2 alluvial valley fans 16.00 32.00 200.00 4.000 0.013
8. Large gullies, diversions, and low
flowing streams 261 43.00 1,645.00 4.840 0.094
#1i 2 Time of Concentration: 0.107
Subwatershed Muskingum Routing Details:
Stru  SWS s o Vert. Dist.  Horiz. Dist. Velocity .
4 2 Land Flow Condition Slope (%) (ft) (ft) (Fps) Time (hrs)
#1 1 8. Large gullies, diversions, and low 4.06 75.00 1.849.00 6.040 0.085
flowing streams ! ' e ’ )
#1 1 Muskingum K: 0.085
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 3-4 (13.72%)
Station 16+59 to 18+15

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
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General Information

Storm Information:

Storm Type: NRCS Type I1
Design Storm: 10yr-6hr
Rainfall Depth: 4.300 inches

Filename: DD3-4 (13.72).sc4 Printed 05-04-2011
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Structure Networking:

Type Sgu (2:2(\:1)5 S:;U M(uhsrks.)K Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 3-4
#1
Chan’
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing . Runoff
Area Area Discharge Volume
(20) (ac) (cfs) (ac-ft)
#1 23.000 23.000 71.16 3.91
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Structure Detail:

Structure #1 (Riprap Channel)

Diversion Ditch 3-4

Trapezoidal Riprap Channel Inputs:

Material: Riprap

Bottom Si dl‘eft S'dRigrt ol (%) Freeboard Freeboard Freeboard
: ideslope ideslope ope
W Ratiop Ratiop pei Depth (ft) % of Depth '\é‘\';)'(%)x
8.00 2.0:1 2,0:1 13.7 0.50

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 71.16 cfs
Depth: 0.57 ft 1.07 ft
Top Width: 10.27 f 12.27 ft
Velocity*:
X-Section Area: 5.19sq ft
Hydrauiic Radius: 0.492 ft
Froude Number*:
Manning's n*;
Dmin: 4.00 in
D50: 12.00 in
Dmax: 15.00 in

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

Filename: DD3-4 (13.72).sc4

Printed 05-04-2011



SEDCAD 4 for Windows

Cararinht 1008 2007 Domata | Qrhuish

Subwatershed Hydrology Detail:

Time of Peak Runoff
5;‘;'—' SV;;’S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-fr)
#1 1 9.000 0.062 0.085 0.390 70.000 M 23.43 1.145
2 14,000 0.107 0.000 0.000 81.000 F 50.28 2.762
Z 23.000 71.16 3.908
Subwatershed Time of Concentration Details:
Stru  SWS - Vert. Dist. Horiz. Dist. Velocity .
# # Land Flow Condition Slope (%) (fo) (ft) (fos) Time (hrs)
#1 1 1. Forest with heavy ground litter 15.00 30.00 200.00 0.970 0.057
8. Large qullies, diversions, and low
flowing streams 38.01 130.00 342.00 18.450 0.005
#1 1 Time of Concentration: 0.662
S. Nearly bare and untilled, and
#1 2 alluvial valley fans 16.00 32.00 200.00 4.000 0.013
8. Large gullies, diversions, and low
flowing streams 2,61 43.00 1,649.00 4.840 0.094
#1 2 Time of Concentration: 0.107
Subwatershed Muskingum Routing Details:
Stru  SWS - Vert. Dist.  Horiz. Dist. Velodty .
# # Land Flow Condition Slope (%) (ft) () (fps) Time (hrs)
#1 1 8. Large guilies, diversions, and low 4.06 25.00 1.849.00 6.040 0.085
flowing streams ; : e ’ )
#1 1 Muskingum K: 0.085
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, DIVERSION DETAIL o EUSTING: GRADE
MAXIMUM FLOW DEPTH 5.3 — P —— ———— PROPOSED FINISHED GRADE
CROSS—SECTION 1 (19411 CULVERT INLET)
1.0’ FREEBOARD
_l — 6.3 (MIN.)

6' X 3' X 65 REINFORCED
CONCRETE BOX CULVERT
(DRAINAGE STRUCTURE HR4C1)
UNDER HAULROAD 4P.

*NOTE: THE UPSTREAM INLET SLOPE & DOWNSTREAM OUTLET SLOPE WILL
BE LINED WITH 16" OF CLASS Il SANDSTONE OR LIMESTONE RIP—RAP. SEE
DETAILS BELOW FOR INLET AND OUTLET SPECIFICATIONS.

Vi \Engl0S\Mines\GUNNER-REILLY\diversions\3-4\DD5-6CS.dwg  05/04/11 16:51

DIVERSION DETAIL & CULVERT INLET DETAIL DIVERSION DETAIL & CULVERT QUTLET DETAL
DIVERSION 5-6 DIVERSION 5-6
CROSS—SECTION 2 (18+55 TO 19+11) CROSS—SECTION 3 (19+76 TO 21+05)
NOT TO SCALE NOT TO SCALE
MAXIMUM FLOW DEPTH 1.0° — MAXIMUM FLOW DEPTH 0.6’ —
0.5 FREEBOARD — 0.5' FREEBOARD —
_1.5" (MIN.) —1.1° (MIN.)

LTI ——— b e e e e

| QTSI R

L \Z T\ T\

11" (MIN.) —————— ————— 11" (MIN.)

\16' CLASS Il SANDSTONE OR LIMESTONE RIP—RAP \—16' CLASS Il SANDSTONE OR LIMESTONE RIP—RAP I. I{ I!‘
WITH A SHOT-CRETE OVERLAY l@ > |

ENGINEERING CO., INC,

S z n:.w_'
'.lm Fe-5ass om« ma) ol e

Gunner-Reilly Corp.
Cane Creek Mine
P-3952
Diversion Ditch 5-6
Cross-Sections

DRAWN BY: JW.T.

DWG. NAME:  DD5-6CS DATE:  02/23/2011
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 5-6 (3.73%)
Station 18+55 to 19+11

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: DD5-6 (3.73).sc4 Printed 05-05-2011



SEDCAD 4 for Windows

Crnurinhé 10048 2NN7 Pamala | Qrkhwush

General Information

Storm Information:

Storm Type: NRCS Type II
Design Storm: 10yr-6 hr
Rainfall Depth: 4.300 inches
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Structure Networking:

Stru  (flows  Stru Musk. K .
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 5-6
#1
Chan'l
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area 9 Volume
) (ac) (cfs) (ac-fr)
#1 52.000 52.000 154.97 8.51

Filename: DD5-6 (3.73).s¢4 Printed 05-05-2011
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Structure Detail:
Structure #1 (Riprap Channel)
Diversion Ditch 5-6

Trapezoidal Riprap Channel Inputs:

Material: Riprap

Bott Left Right Freeboard Freeboard Freeboard
osom Sideslope Sideslope Slope (%) Mult. x
Width (ft) Ratio Ratio Depth (ft) % of Depth (Vx1‘3)
11.00 2.0:1 2.0:1 3.7 0.50

Riprap Channel Results:
Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 154.97 cfs
Depth: 1,01 ft 1.51 ft
Top Width: 15.05 ft 17.05 ft
Velocity*:
X-Section Area: 13.20 sq ft
Hydraulic Radius: 0.850 ft
Froude Number*:
Manning's n*:
Dmin: 4.00in
D50: 12.00in
Dmax: 15.00 in

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

Filename: DD5-6 (3.73).sc4 Printed 05-05-2011



SEDCAD 4 for Windows

Carnvriaht 1008 _ONN7 Pamals 1| Qrhwaoh

6
Subwatershed Hydrology Detail:
Time of Peak Runoff j
S:;” S\’;S SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#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
> 52.000 154.97 8.508
Subwatershed Time of Concentration Details:
Stru  SWsS . Vert. Dist. Horiz, Dist. Velocity .
# # Land Flow Condition Slope (%) (f) (ft (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 fow
flowing streams 38.01 130.00 342.00 18.490 0.005
#1 1 Time of Concentration: 0.062
5. Nearly bare and untilled, and
#1 2 alluvial valley fans ! 16.00 32.00 200.00 4.000 0.013
8. Large gullies, diversions, and low
flowing streams 2.61 43.00 1,645.02 4,840 0.094
#1 2 Time of Concentration: 0.107
Subwatershed Muskingum Routing Details:
Stru SWS . Vert. Dist. Horiz. Dist. Velocity — oo
& # Land Flow Condition Slope (%) (ft) (ft) (fps) 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
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CURRENT DATE: 08-12-2011 FILE DATE: 08-12-2011
CURRENT TIME: 16:58:53 FILE NAME: CCHR4Cl

AAAAAAAA@AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VAAAAAAAAAAAAAAAA FHWA CULVERT ANALYSIS AAAAAAAAAAAAAAAAAAAAAAAAAA

HY-8, VERSION 6.2 AAAAAAAAAAAAAAAAAAAAAAAAAA
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAé
5 e = SITE DATA 3 _ CULVERT SHAPE, MATERIAL, INLET
3 U AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 L 3 INLET OUTLET CULVERT * BARRELS
3 v 3 ELEV. ELEV. LENGTH 32 SHAPE SPAN RISE MANNING  INLET 3
3NO.32 (Ft) (ft) (ft) 3 MATERIAL (ft) (ft) n TYPE 3
: 1 : 341.19 340.15 52.01 : 1 RCB 6.00 3.00 .016 CONVENTIONAL:
3%3 3 3
343 3 3
353 3 2
363 3 3

AR R A AR AR AR A AR AR A A A AR AR AR AR AR AR A A A AR AR A A AR A A AR A AR AR A A AR A A AR AAARARRAD

BAAABRARAAARAABAABRARARAARABAASAAAAAAAAAASAAARAAARARAAAAAAARARARAAARAAARARARAARAAA

SUMMARY OF CULVERT FLOWS (cfs) FILE: CCHR4C1l DATE: 08-12-2011
ELEV (ft) TOTAL 2 3 4 5 6 ROADWAY ITR
341.19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
342.27 17.5 17.5 0.0 0.0 0.0 0.0 0.0 0.00 1
342.90 35.0 35.0 0.0 0.0 0.0 0.0 0.0 0.00 1
343.42 52.5 52.5 0.0 0.0 0.0 0.0 0.0 0.00 1
343.90 70.0 70.0 0.0 0.0 0.0 0.0 0.0 0.00 1
344.36 87.5 87.5 0.0 0.0 0.0 0.0 0.0 0.00 1
344.84 105.0 105.0 0.0 0.0 0.0 0.0 0.0 0.00 1
345.36 122.5 122.5 0.0 0.0 0.0 0.0 0.0 0.00 1
345.93 140.0 140.0 0.0 0.0 0.0 0.0 0.0 0.00 1
346.48 155.0 155.0 0.0 0.0 0.0 0.0 0.0 0.00 1
347.31 175.0 175.0 0.0 0.0 0.0 0.0 0.0 0.00 1
347.71 183.9 183.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

AAAAAAAAAAAAAAAARAAAAAAAAAAAAAAARAAAAAAAAARAARAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAA
AR AR AR A AR A A AR AR A AR A A A A AR AR A A AR AR A AR AR AR AR AREARAARAARARASARKAAAAAAARKAARARL

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CCHR4C1 DATE: 08-12-2011
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 0.000 17.50 0.00 0.00
342.90 0.000 35.00 0.00 0.00
343.42 0.000 52.50 0.00 0.00
343.90 0.000 70.00 0.00 0.00
344.36 0.000 87.50 0.00 0.00
344 .84 0.000 105.00 0.00 0.00
345.36 0.000 122.50 0.00 0.00
345.93 0.000 140.00 0.00 0.00
346.48 0.000 154,97 0.00 0.00
347.31 0.000 175.00 0.00 0.00

AAAARAAAAAAAARAAAAAAAAARRARAAAAASAARAAAAAAABAARARALAAAAAAARAAAARAAALAAARARAAALARA
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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CURRENT DATE: 08-12-2011 FILE DATE: 08-12-2011
CURRENT TIME: 16:58:53 FILE NAME: CCHR4C1
AAAAAAAAAAAAAABRAAAAAAAAARAAAARAAAAAAARAAAAAAAAARAAARAAAAARAAAAARAARAAARARAAAARAA
PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 3.00 (ft)) RCB
AARAAAARAARAAAAAAAAAARAAAAAAARAAAAAARARAARARAARAARAAAAAAAARAARARARAARAARAAARAAAA
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) (fr)  (ft) (ft)  <F4>  (ft) (ft)  (ft)  (Fft) (fps) (fps).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAA

0.00 341.19 0.00 0.00 O-NF 0.00 0.00 0.00 1.00 .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 1.711-s2n 0.66 1.02 0.67 1.00 8.76 0.00
52.50 343.42 2.23 2.23 1-s2n 0.86 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 12.01 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 6.12 0.00 5-s2n1.97 2.98 2.22 1.00 13.12 0.00

ARAAAAAARAARAABAARAARAAARAAABAAAAARAARBAAAAASAARAAASARASAAAASSAAAABAAARRARAREARL
El. inlet face invert 341.19 ft El. outlet invert 340.15 ft
El. inlet throat invert 0.00 ftr _ El. inlet crest 0.00 ft
ABAAAAAAAARAAAARAAAARAAARAAAAABASARAARAARARASAARAAAAAAAAARAAAAAAABAAAARARAARAAAA

Fedededed SITE DATA Tehdfeh CULVERT INVERT wwddkddehdehfdehhd

INLET STATION 0.00 ft

INLET ELEVATION 341.19 ft

OUTLET STATION 52.00 ft

OUTLET ELEVATION 340.15 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0200

CULVERT LENGTH ALONG SLOPE 52.01 ft
&g CULVERT DATA SUMMARY b e e e o ol sl el ol ol o Tl e £

BARREL SHAPE BOX

BARREL SPAN 6.00 ft

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
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CURRENT DATE: 08-12-2011 FILE DATE: 08-12-2011
CURRENT TIME: 16:58:53 FILE NAME: CCHR4C1

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAABRARARARARARAAAA TAILWATER AAARABAABRAAAAAAAABRAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAARAAAAAAAAAAABRAAAAAARSAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAAAAAAAAARAAA

CONSTANT WATER SURFACE ELEVATION
341.15

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAARAARAAAAAAAAAAAAAAAAAAABRAAAAAAAAAAAAAAAAARARAAARAAAAAARAARA

ROADWAY SURFACE GRAVEL

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

R R A R R R R A B A R R A AR A R R R A A R A AR RS AR KA
0
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Gunner-Reilly Corporation
Cane Creek Mine
P-3952
Diversion Ditch 5-6 (23.40%)
Station19+76 to 21405

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
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General Information

Storm Information:

Storm Type: NRCS Type I
Design Storm: 10yr- 6 hr
Rainfalf Depth: 4.300 inches
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Structure Networking:
Stru (flows  Stru Musk. K -
Type # into) # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | Diversion Ditch 5-6
#1
Chan{
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Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area 9 Volume
(ac) (ac) (cfs) (ac-ft)
#1 52.000 52.000 154.97 8.51

Filename: DD5-6 (23.40).sc4 Printed 05-05-2011
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Structure Detail:

4

Structure #1 (Nonerodible Channel)
Diversion Ditch 5-6

Trapezoidal Nonerodible Channel Inputs:

Material: Concrete, Rubble

Bottom S'dLelft S'cFlugIht Slope (%) Manni Freeboard  Freeboard ~ 'ecpoard
. ideslope ideslope ope anning's n
Width (ft) Ratio Rotio, Pet : Depth (ft) % of Depth T\',J,lfD;
11.00 2.0:1 2.0:1 23.4 0.0220 0.50

Nonerodible Channel Results:

w/o Freeboard

w/ Freeboard

Design Discharge: 154.97 cfs
Depth: 0.59 ft 1.09 ft
Top Width: 13.37 ft 15.37 ft
Velocity: 21.44 fps
X-Section Area: 7.23sqft
Hydraulic Radius: 0.529 ft
Froude Number: S.14
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Subwatershed Hydrology Detail:

Time of Peak Runoff
sgu SV;IS SWS Area Conc Musk K Musk X Curve UHS Discharge  Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#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
3 52.000 154.97 8.508
Subwatershed Time of Concentration Details:
Stru  SWS - Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) (f1) (ft) (fos) 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 38.01 130.00 342,00 18.490 0.005
flowing streams
#1 i Time of Concentration: 0.062
#1 2 > Nearlybare and untilled, and 16.00 32.00 200.00 4.000 0.013
alluvial valley fans
8. Lz!xrge gullies, diversions, and low 261 43.00 1,649.00 4.840 0.094
flowing streams
#1 2  Time of Concentration: 0.107
Subwatershed Muskingum Routing Details:
Stru  SWS - Vert. Dist. Horiz. Dist. Velocity .
| ) ime (he
¥ # Land Flow Condition Slope (%) (ft) () (fps) Time {hrs)
# 1 D larce gullies, diversions, and low 4.06 7500 1,849.00 6.040 0.085
owing streams
#1 1 Muskingum K: 0.085
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