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25. SEDIMENT CONTROL PLAN

25.1 Mining and Reclamation Practices and Methods to Control Erosion and Sediment

25.1.1 Surface Water Control Measures

Surface water controls used at Navajo Mine perform two basic functions. First, impoundments and
diversions keep surface flows that originate outside the permit area (upstream) from entering active mining
areas. Section 26 — Drainage Control Plan describes these impoundments and the performance standards

they are designed to meet

Other surface water controls are designed, constructed, and maintained, using the best technology currently
available, to prevent additional contributions of sediment to stream flow or to runoff outside the permit
area. The specific controls vary according to the category of mining or reclamation operations from which
the drainage is to be controlled. All surface water controls are designed and constructed to reduce, where
possible, the waste of water through evaporation. Table 25-1 summarizes the controls used at Navajo
Mine. Following the table is a description of each sediment control method and its application in specific

mining and reclamation operations.

It is very important to recognize that site specific conditions may require the limited application of a control
method listed in Table 25-1 to a mining or reclamation operation for which a different method is listed. In
any case, the control methods will be designed, constructed and maintained according to prudent

engineering practices and the best technology currently available.

25.1.1.1 Operation 1: Topdressing Stockpiles

The berms and/or ditches that encircle the topdressing stockpiles will divert the surface runoff along the
stockpile to a point where it can either be retained and/or dewatered, see Section 26 — Drainage Control for
additional detail. The berms are normally constructed by dozers or front end loaders, while the ditches are
usually formed with motor graders. The berms and ditches are inspected on a routine basis and repaired as

needed.

The typical berm and/or ditch shown on Figure 25-1 and typical dewatering system shown on Figure 25-2
will be used on stockpiles that have other surface drainage controls downstream, such as sediment pond,
impoundments or the mining pit. It will not be used on the stockpiles near the permit boundary where there
would be potential for a discharge to occur off the permit area. If, such is the case a site specific design

certified by a professional engineer will be submitted for approval.

25.1.1.2 Operation 2: Immediate Mining and Active Grading Areas

Surface runoff from immediate mining and active grading areas (includes topdressing removal, overburden

drilling, storage, stripping, spoil piles, pits and primary/final regrading of the last spoil row) is contained by
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berms (See Exhibit 25-1). Water is conveyed to the pit or a ramp, a depression in ungraded spoils, or a
depression along a berm or sediment pond. Water may be evaporated, used for dust suppression, or it may
be discharged if NPDES permit conditions are met. There will be no discharge from precipitation events

up to and including the 10-yr., 24-hr event.

Diversion berms will be used in situations where runoff from the immediate mining areas or active grading
areas must be prevented from leaving the permit area or entering a reclaimed (topsoiled) area. The berm in
these situations function as diversion structure. The diversion berms are used on permanent, interim, and

pre-law lands. There are three known situations where the berms are required.

1. In advance of mining where the general slope of the land will allow water to flow away from the
advancing highwall and away from existing drainage control structures;

2. Following mining where the final grading is occurring and the general slope of the land allows
water to flow toward reclaimed or off the permit areas; and

3. Areas at the end of the pits where drainage from topsoil stripped areas, spoils, or regraded areas

has potential to leave the permit area or enter reclaimed lands.

Several factors are considered in the design criteria for diversion berms, the most important dimension of
the immediate mining area diversion berm is its height. There are two water drainage conditions which
determine the height, and they are; (1) water flowing along a berm, thus the berm functions as a diversion,
and (2) water is contained by the berm in areas of relatively small depression. The maximum height of the
diversion berm will be four feet, except in areas where the berm crosses topographical lows in which case
the berm may be seven feet. A diversion berm may impound water in low areas. The maximum depth of
water impounded by a diversion berm will be six feet (three feet of running water and three feet of standing

water). See Exhibit 25-1 for a typical design layout of a diversion berm.

The assumptions and design criteria used for diversion berms are as follows:

e A minimum of 1 foot of freeboard will be maintained at all times

e The 10 year, 24 hour design storm event (1.6 inches of rainfall) will be used
e  Type 11-65 storm type

e Maximum delta Z is 125’ to calculate Tc

e Areas have a Curve Number of 89

e Maximum area of concern is 300 acres

e  Minimum area of concern is 25 acres

e Areas are approximated as squares (conservative for calculating Tc)

e Areas have a flow length equal to the square root of the area times 1.5
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e Bermserves as an erodible channel

e Mannings number (n) assumed at 0.03
e Bermside grade = 2:1

e Regraded slope of 1% - 15% adjacent
e Flowline grade 1% - 15%

e Berm Height can be calculated from the following reformatted Mannings equation:

b= ([Q x nx {C,**}] /[1.486 x {FS / 100} x {C,**}])*®

where; b = berm height
Q = peak flow cfs form drainage area
n = mannings number
FS = flowline grade in percent
C; = 1+50/1S
IS = internal embankment grade
C, = (5)2 + ([1S? + 100712 1S)

From the above the minimum calculated height for the berm is 1.29 feet and the maximum is 3.14 feet.
From this equation it was also noted that some flows will exceed the erosive velocity of the soil however,
since the channels are generally in spoil, they will self armor over time. Sediment will be retained within
the disturbed areas not yet reclaimed and will not leave the permit area. For supporting data see Appendix

25.A of the mine permit.

25.1.1.3 Operation 3: Coal Handling and Ancillary Areas

Runoff from coal handling and ancillary areas (including coal stockpiles, the coal plant, maintenance shops
and associated areas) is conveyed to sediment ponds. Additional information on sediment ponds can be

found in Section 26 — Drainage Control Plan.

25.1.1.4 Operation 4: Reclamation Areas

Runoff from reclamation areas (graded spoils with topdressing in place) is controlled by a series of
measures that, in combination, limit contributions of sediment to stream flow outside the permit area to

levels no greater than the levels found in background conditions.

The sequence in which reclamation area sediment controls are put into place is important to the functioning

of the controls. The sequence is as follows:

a. Spoils are recontoured by grading with dozers (see Section 34 — Post-Reclamation Topography,

for a complete description of the backfilling and grading operation),
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b. The berms and ditches, which were placed around spoils before grading (see Operation 2, above),
are removed,

c. Topdressing is placed on the spoils immediately following removal of the berms (see b., above),

d. Mulch is applied to the topdressed area and crimped,

e. The area is seeded, and the remaining steps of the revegetation plan are carried out to establish a

diverse, effective vegetation cover.

As mining progresses, active mining areas (Operation 2, above) are reclaimed as described here. Lease-
wide revegetated areas are shown on Exhibit 25-2, Exhibit 25-3, and Exhibit 25-4. To prevent possible

degradation, topdressing replacement operations will begin within five days following removal of the

active mining area berms and ditches.

The sediment control methods described above in a. through e (i.e., re-contouring, and grass/straw mulch,)
are designed and installed at Navajo Mine according to the specifications found in M.A.R.C. and Hess and
Fisher Engineers, Inc. (1985). A copy of the report is found in Permit NM-0003C, Chapter 27, Appendix
27-J.

As part of the surface water control plan, a monitoring scheme as outlined in Section 42 — Monitoring,
Maintenance, Inspections and Examinations will be instituted. Also see Permit NM-0003C; Chapter 27,

Appendices G and K for additional documentation on the surface water monitoring program.

25.1.1.5 Operation 5: Miscellaneous Areas

There are some facilities that are not included in the previous sections. These areas include, but are not
limited to, railroad maintenance storage yards, irrigation pumping facilities, electrical substations, MET
stations, and temporary rail storage yards for replacement materials. In these instances a variety of BTCA’s
or BMP’s may be used individually or in combination to ensure compliance with applicable regulations.
These controls include, but are not limited to, siltation fences, rock mulch, plant mulch, and fiber logs,
straw bales, and rock check dams. New or enhanced technologies and practices will be used where deemed

a more viable option.

References

M.A.R.C. and Hess and Fisher Engineers, Inc. 1985. Handbook of Alternative Sediment Control
Methodologies for Mined land, for USDOI/OSMRE. [Permit NM-0003C, Chapter 27, Appendix
27-J]
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Table 25-1 Sediment Controls

Performance Standard; Design

Operation Control Method Criteria Refer To:
1. Topdressing Stockpiles Berms, Ditches, Dewatering Reference’; zero discharge? Section 26.2
2. Immediate Mining Areas (includes Berms, Ditches, Dewatering, Sediment Reference’; zero discharge?, 10 yr-  Section 26.2

topdressing removal, overburden
drilling, equipment storage, stripping,
spoils prior to completion of top-

dressing placement)

3. Coal Handling & Ancillary Areas
(coal stockpiles, coal preparation plant,

shops)

3a. Railroad & Haulroad

Transportation Corridors

Ponds®

Sediment Ponds

Alternative Sedimentation Control (BTCA’s
and BMP’s); Siltation fences, mulching, low

gradient ditches, riprap channels, etc.

24 hr storm event®, PE
certification, NPDES criteria (as

approved)

Minimum 10-yr., 24-hr. event,
P.E. certification, NPDES criteria

(as approved)

Refer to Section 26.1 of the PAP

for design criteria.

Sections 22.1 and
26.2

Sections 23.4, 23.5,
26.1, 26.2 and 37.1

Table 25-1
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Table 25-1 (Continued)

Performance Standard; Design

Operation Control Method Criteria Refer To:

4. Reclamation Areas (graded with Recontouring®, mulching®, revegetation, terraces, Background Surface Water Sections 26.2 and

topdressing in place)

quality®, 10 yr-24 hr storm 37.1
event®, PE certification, NPDES

Sediment Ponds’

criteria (as approved),

5. Miscellaneous Areas (rail storage Berms, ditches, BTCA’s and BMP’s; (siltation Reference *° Section 26.2
yards, irrigation pumping facilities, fences, rock mulch, plant mulch, fiber logs,

electrical substations, MET stations, straw bales, rock check dams other technologies

temporary rail storage areas for deemed suitable for the application)

replacement materials)

4,5

10

30 CFR 701.5, 780.21(h), and 816.45.

Zero discharge means "no discharge™ for any event up to the 10-yr., 24-hr. precipitation event; P.E. certified structures will be built only where a
discharge resulting from an event greater than the 10-yr., 24-hr. event could leave the permit area.

Used only if the surface runoff is not retained in the Immediate Mining Area and there is a potential for the runoff to leave the permit area or enter a
reclaimed area.

“Handbook of Alternative Sediment Control Methodologies for Mined Lands”, Mining and Reclamation Council of America and Hess and Fisher
Engineers, Inc., March 1985; contained in Permit NM-0003C, Chapter 27, Appendix 27-J, pages 5-17 and 79-81.

This criteria applies only to structures that control the surface runoff which may have the potential of leaving the permit area or entering a reclaimed
area.

Used only if the surface runoff has the potential of leaving the permit area.

This criteria applies only to siltation structures at the NPDES discharge points. The “Reclamation Surface Stabilization Handbook™ in the PAP outlines
the design criteria for structures within the reclamation areas.

30 CFR 816.42 and 40 CFR Part 434 Subpart H Western Alkaline Coal Mining Subcategory.

30CFR 816.45 and 816.46.

Table 25-1-2
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DIVERSION BERM

BERM HEIGHT CALCULATIONS

MARCH 27, 1997



DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed Peak Flow Wetted  Mannings Berm Berm +  Velocity
Slope (FS) Slope (IS) Area Discharge Area Perimeter Coefficient Height (B) 1 foot of - (ft/s)
(%) (%) (acres) (Q10) (cfs) (ft*2) (ft) (ft) Freeboard
1 1 25 21.69 11.45 48.45 0.03 0.47 1.47 1.89
1 3 25 21.69 8.81 25.13 0.03 0.71 1.71 2.46
1 6 25 21.69 7.54 17.01 0.03 0.90 1.90 2.88
1 9 25 21.69 6.92 13.76 0.03 1.03 2.03 3.13
1 12 25 21.69 6.55 11.96 0.03 1.13 2.13 3.31
1 15 25 21.69 6.29 10.81 0.03 1.20 2.20 3.45
1 1 50 36.31 16.86 58.78 0.03 0.57 1.57 2.15
1 3 50 36.31 12.96 30.48 0.03 0.86 1.86 2.80
1 6 50 36.31 11.09 20.64 0.03 1.09 2.09 3.27
1 9 50 36.31 10.19 16.70 0.03 1.25 2.25 3.56
1 12 50 36.31 9.63 14.51 0.03 1.37 2.37 3.77
1 15 50 36.31 9.25 13.12 0.03 1.46 2.46 3.92
1 1 75 47.71 20.69 65.12 0.03 0.64 1.64 2.31
1 3 75 47.71 15.91 33.77 0.03 0.95 1.95 3.00
1 6 75 47.71 13.61 22.86 0.03 1.21 2.21 3.51
1 9 75 47.71 12.50 18.50 0.03 1.38 2.38 3.82
1 12 75 47.71 11.82 16.08 0.03 1.51 2.51 4.04
1 15 75 47.71 11.35 14.53 0.03 1.62 2.62 4.20
1 1 100 56.84 23.59 69.54 0.03 0.68 1.68 2.41
1 3 100 56.84 18.14 36.06 0.03 1.01 2.01 3.13
1 6 100 56.84 15.52 = 24.41 0.03 1.29 2.29 3.66
1 9 100 56.84 14.26 19.75 0.03 1.47 2.47 3.99
l 12 100 56.84 13.48 17.17 0.03 1.62 2.62 4.22
1 15 100 56.84 12.95 15.52 0.03 1.73 2.73 4.39
1 1 150 71.37 27.98 75.73 0.03 0.74 1.74 2.55
1 3 150 71.37 21.52 39.27 0.03 1.10 2.10 3.32
1 6 150 71.37 18.41 26.59 0.03 1.40 2.40 3.88
1 9 150 71.37 16.91 21.51 0.03 1.61 2.61 4,22
1 12 150 71.37 15.99 18.70 0.03 1.76 2.76 4.46
1 15 150 71.37 15.36 16.90 0.03 1.88 2.88 4.65
1 1 200 82.7 31.25 80.03 0.03 0.78 1.78 2.65
1 3 200 82.7 24.03 41.50 0.03 1.17 2.17 3.44
1 6 200 82.7 20.56 28.10 0.03 1.48 2.48 4.02
1 9 200 82.7 18.89 22.73 0.03 1.70 2.70 4.38
1 12 200 82.7 17.86 19.76 0.03 1.86 2.86 4.63
1 15 200 82.7 17.15 17.86 0.03 1.99 2.99 4.82
1 1 250 92.17 33.90 83.36 0.03 0.82 1.82 2.72
1 3 250 92.17 26.07 43.23 0.03 1.21 2.21 3.54
1 6 250 92.17 22.30 29.27 0.03 1.55 2.55 4.13
1 9 250 92.17 2049 = 23.68 0.03 1.77 2.77 4.50
1 12 250 92.17 19.37 20.58 0.03 1.94 2.94 4.76
1 15 250 92.17 18.61 | 18.60 0.03 2.07 3.07 4.95
1 1 300 100.54 36.18 86.12 0.03 0.84 1.84 2.78
1 3 300 100.54 27.82 | 44.66 0.03 1.25 2.25 3.61
1 6 300 100.54 23.81 30.24 0.03 1.60 2.60 4.22




DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed  Peak Flow Wetted  Mannings Berm Berm +  Velocity
Slope (F_S)___Slope (1S) Area Discharge Area Perimeter Coefficient Height (B)- 1 foot of (ft/s)_'
(%) (%) (acres) (Q10) (cfs) (ft™2)  (f1) (fty ~ Freeboard

1 9 300 100.54  21.87 24.46 0.03 1.83 2.83 4.60

1 12 300 100.54  20.68 21.26 0.03 2.00 3.00 4.86

1 15 300 100.54 19.86 19.22 0.03 2.14 3.14 5.06

3 1 25 21.69 7.59 39.43 0.03 0.39, 1.39 2.86

3 3 25 21.69 5.83 2045  0.03 0.57 1.57 3.72

3 6 25 21.69 4.99 13.85  0.03 0.73 1.73 435

3 9 25 21.69 4.59 11.20 0.03 0.84 1.84 4.73

3 12 25 21.69 4.34 9.74 0.03 0.92 1.92 5.00

3 15 25 21.69 4.16 8.80 0.03 0.98 1.98 5.21

3 1 50 36.31 11.16 47.84 0.03 0.47 1.47 3.25

3 3 50 36.31 8.59 24.81 0.03 0.70 1.70 4.23

3 6 50 36.31 7.35 16.80 0.03 0.89 1.89 4.94

3 9 50 36.31 6.75 13.59 0.03 1.01 2.01 5.38

3 12 50 36.31 6.38 11.81 0.03 1.11 2.11 5.69

3 15 50 36.31 6.13 10.68 0.03 1.19 2.19 5.93

3 1 75 47.71 13.70 52.99 0.03 0.52 1.52 3.48

3 3 75 47.71 10.54 27.48 0.03 0.77 1.77 4.53

3 6 75 47.71 9.01 18.61 0.03 0.98 1.98 5.29

3 9 75 47.71 8.28 15.05 0.03 1.12 2.12 5.76

3 12 75 47.71 7.83 13.09 0.03 1.23 2.23 6.09

3 15 75 47.71 7.52 11.83 0.03 132 2.32 6.34

3 1 100 56.84 1562  56.59  0.03 055 155  3.64

33 100 56.84 1202 2935 0.03 082 182 473

36 100 56.84 1028  19.87  0.03 1.05  2.05 5.53

3 9 100 56.84 9.44 16.07 0.03 1.20 2.20 6.02
3 12 100 56.84 8.93 13.97 0.03 131 231 637 |

3 15 100 56.84 858  12.63  0.03 141 24l 6.63
3 1 150 7137 1853  61.63 0.03 0.60 160 385

3 3 150 7137 1425 3196  0.03 0.90 1.90 5.01
3 6 150 7137 1219  21.64  0.03 .14 2.14 5.85

3 9 15 7137 1120 1751 0.03 131 2.31 6.37
312 150 7137 10.59 15.22 0.03 1.43 2.43 6.74

3 15 150 7137 1017 1375  0.03  1.53 253 7.02

3 1 200 827 20.70 65.14 0.03 0.64 1.64 4.00

3 3 200 827 1592 3378  0.03 0.95 1.95 5.20
3 6 200 82.7 13.62 22.87 0.03 1.21 221 6.07 |
3 9 200 82.7 12.51 18.50 0.03  1.38 2.38 6.61

| 3 12 200 82.7 11.83  16.08 0.03 151 251 6.99

3 15 200 82.7 11.36 14.54 0.03 1.62 2.62 7.28

3 1 250 92.17 22.45 67.84 0.03 0.66 1.66 4.11

3 3 250 92.17 17.27 35.18 0.03 0.99 1.99 5.34

3 6 250 9217 1477 23.82 0.03 1.26 2.26 6.24

3 9 250 9217 1357  19.27 0.03 1.44 2.44 6.79

3 12 250  92.17 12.83 16.75 0.03 1.58 2.58 7.18

[ 3 15 250 92.17 1232 15.14 0.03  1.69 2.69 7.48




DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed  Peak Flow Wetted Mannings  Berm Berm + = Velocity
Slope (FS) Slope (IS) Area Discharge Area Perimeter Coefficient' Height (B) 1 foot of (ft/s)
(%) (%) (acres) (Q10) (cfs) (ft"2) (ft) (ft) Freeboard
3 1 300 100.54 2397  70.09 0.03 0.69 1.69 4.20
3 3 300 100.54  18.43 36.34 0.03 1.02 2.02 5.46
3 6 300 100.54 1577  24.61 0.03 1.30 2.30 6.38
3 9 300  100.54 1449 1991  0.03 149 2.49 6.94
3 12 300 100.54 1370 17.31 003  1.63 12.63 734
3 15 300  100.54  13.15 1564  0.03 1.74 2.74 7.64
|5 1 25 2169 626  35.83 003 035 135 3.46
5 3 25 21.69 4.82  18.58 0.03 0.52 1.52 4.50
5 6 25 21.69 412 12.58 0.03 0.66 1.66 5.26
5 9 25 21.69 3.79 10.18 0.03 0.76 1.76 5.73
5 12 25 21.69 358 88  0.03 083 1.83 6.06
5 15 25 21.69 3.44 8.00 0.03 0.8 1.89 631
5. 150 36.31 9.22 43.47  0.03 0.43 1.43 3.94
5 3 50 36.31 7.09 22.54 0.03 0.63 1.63 5.12
5 6 50 36.31 6.06 15.26 0.03 0.81 1.81 5.99
5 9 50 36.31 5.57 1235 003 0.9 1.92 6.52
5 12 50 36.31 527 10.73 0.03  1.01 201  6.89
5 15 50 36.31 5.06 970  0.03 108 2.08  7.18
5 1 75 4171 11.31 48.15 003 047 1.47 4.22
5 3 75 41M 870 24.97 0.03 0.70 170 5.48
5 6 75 4171 144 16.91  0.03 0.89  1.89 6.41
5 9 75 4771 6.84  13.68 003  1.02 2.02 6.98
5 12 75 47.71 6.47  11.89 0.03 1.12 212 738
5 15 75 47.71 6.21 1075 0.03 120 2.20 7.68
5 1 100  56.84 1290  51.42 0.03 0.50 1.50 441
5 3 100 56.84 9.92 2667 003 075 175 573
5 6 100 56.84  8.49 18.05 003 095 195 6.70
5 9 100 56.84  7.80  14.61 0.03 1.09 209 7.29
5 12 100  56.84 7.37 1270 003 1.19 2.19 7.71
515 100 56.84  7.08  11.48 003 128 228 8.03
5 1 15 7137 1530  56.00  0.03 0.55 1.55 4.66
5 3 150 71.37 1177 29.04 0.03 0.82 1.82 6.06
5 6 150 71.37 10.07 19.66 0.03 1.04 2.04 7.09
5 9 150 71.37 9.25 15.91 0.03 L19 219 7.72
5 12 150 71.37 8.75 13.83 0.03 1.30 2.30 8.16
5 15 150 71.37 8.40 12.50 0.03 139 239 8.50
5 1 200 82.7 17.09  59.19 0.03 0.58 1.58 4.84
5 3 200 82.7 13.14 30.69 0.03 0.86 1.86 6.29
5 6 200 827 1124  20.78 0.03 1.10 2.10 7.35
5 9 200 82.7 1033 1681  0.03 1.26 226 8.01
5 12 200 827  9.77 14.61 0.03 137 237 847
5 15 200 @ 827 938  13.21 003 147 2.47 8.82
5 1 250 92.17 1854 6164 003 060 160 4.97
5 3 250 92.17 | 14.26 31.97 0.03 0.90 1.90 6.47
5 6 250 92.17 1220 _ 21.64 0.03 1.14 2.14 7.56




DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed  Peak Flow Wetted Mannings  Berm Berm +  Velocity
Slope (FS) Slope (IS)  Area  Discharge  Area  Perimeter Coefficient Height (B) 1footof  (ft/s)
(%) (%)  (acres) (Q10) (cfs) (ft"2) (fy  (ft)  Freeboard
5 9 250 92.17 11.21 17.51 0.03 1.31 2.31 8.23
5 12 250  92.17 1060 1522 0.03 1.43 2.43 8.70
5 15 250 92.17 1017 13.76 0.03 153 253 9.06
5 1 300 100.54 1979  63.68 0.03 0.62 1.62 5.08
5 3 300 100.54 1522 33.02 003  0.93 1.93 6.61
5 6 300 100.54  13.02 22.36 0.03 1.18 218 172
5 9 300 10054 1196  18.09  0.03 135 235 8.41
5 12 300 100.54 1131 1573  0.03 1.48 2.48 8.89
5 15 300 100.54  10.86 14.21 0.03 1.58 2.58 926
7 1 25 21.69 5.52 33.64 0.03 0.33 1.33 3.93
7 3 25 21.69 4.25 17.44 0.03 049 1.49 5.11
7 6 25 21.69 3.63 11.81 0.03 0.62 1.62 5.97
7 9 25 21.69 3.34 9.56 0.03 0.71 1.71 6.50
7 12 25 21.69 3.16 8.31 0.03 0.78 1.78 6.87
7 15 25 21.69 3.03 7.51 0.03 0.84 1.84 7.16
7 1 50 36.31 8.13  40.81 003 040 140 447
7 3 50 3631 6.25 21.16 0.03 059 159 5.81
7 6 50 36.31 535 1433 0.03 076 176  6.79
7 9 50 36.31 4.91 11.59 0.03 0.87 1.87 7.39
7 12 50 36.31 4.64 10.08 0.03 095  1.95 7.82
7 15 50 36.31 446  9.11 0.03 1.0l 201  8.14
7 1 75 417 9.97 4521  0.03 044 144 478 |
7 3 75 4771 7.67 2344  0.03 0.66 1.66 6.22
7 6 75 47171 656 1587 0.03  0.84 1.84 7.27
7 9 75 4771 6.03 12.84  0.03 0.96  1.96 7.92
T 12 75 4171 570 1116 0.03 1.05 2.05 8.37
7 15 75 47.71 547 10.09 0.03  LI2 212 872
71 1 100 56.84  11.37  48.28 0.03 047 147 500
7 3 100 5684 874 25.04 003 070 170 650
7 6 100 56.84  7.48 16.95  0.03 090  1.90  7.60
7 9 100 5684  6.87 1371 003 102 202 827
7 12 100 5684 650  11.92 003  L12 212 875
7 15 100 56.84 6.4 1077 0.03 1.20 2.20 9.11
1 1 150 7137 1349  52.58 0.03 0.1 1.51 5.29
7 3 150 7137 10.37 27.27 0.03 077  L77 6.88 |
7 6 150 71.37 887 1846  0.03 0.98 1.98 8.04
179 150 7137 815 1494 003 112 2.12 8.75
7 12 150 71.37 771 12.98 0.03 1.22 2.22 9.26
7 15 150 7137 7.40 11.73 0.03 1.31 2.31 9.64
7 1 200 82.7 1506  55.57 0.03 0.54 1.54 5.49
7 3 200 82.7 11.58  28.82 0.03 0.81 1.81 7.14
7 6 200 82.7 9.91 19.51 0.03 1.03 2.03 8.34
7 9 200 82.7 9.11 15.78 0.03 1.18 2.18 9.08
7 12 200 82.7 8.61 13.72 0.03 1.29 2.29 9.61
7 15 200 82.7 8.27 12.40 0.03 1.38 2.38 10.00




DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed  Peak Flow Wetted Mannings  Berm Berm +  Velocity
Slope (FS) Slope (IS)  Area  Discharge  Area  Perimeter Coefficient Height (B) 1 footof - (fi/s)
T (%) (%) (acres) (QIO) (cfs) (ft"2) f) ~ (fty)  Freeboard |
7 1 250 92.17 16.3¢  57.87 0.03 0.57 1.57 5.64
7 3 250 92.17 1257  30.01 0.03 0.84 1.84 7.33
7 6 250 92.17 10.75  20.32 0.03 1.07 2.07 8.57
7 9 250 92.17 9.88 16.44 0.03 1.23 223 933
7 12 250 9217 934  14.29 0.03 134 234 987 |
7 15 250 92.17 8.97 12.92 0.03 144 244 10.28
A 300 10054 1744 5979  0.03 058 1.58 576
7 3 300 100.54  13.41 31.01 0.03 0.87 1.87 150
7 6 300 100.54 1148 20.99 0.03 111 2.11 8.76
7 9 300 100.54  10.54 16.98 0.03 1.27 2.27 9.54
7 12 300 100.54  9.97 14.76 0.03 1.39 239 10.09
7 15 300 100.54  9.57 13.34 0.03 1.49 2.49 10.50
9 1 25 21.69 502 32.09 0.03 0.31 131 432
9 3 25 2169  3.86 16.64  0.03 047 147 5.6l
9 6 25 2.6 331 1127 003  0.60 1.60 6.56
9 9 25 21.69 3.04 9.12 0.03  0.68 1.68 7.14
9 12 25 21.69  2.87 792 0.03 0.75 175 755 |
9 15 25 21.69 2.76 7.16 0.03 0.80 1.80 7.87
9 1 50 3631 7.39 38.93 0.03 0.38 138 491
9 3 50 3631 569  20.19 0.03 0.57 1.57 6.39
9 6 50 36.31 4.87 13.67 0.03 0.72 1.72 7.46
9 9 50 3631 447 11.06 0.03 0.83 1.83 8.12
9 12 50 36.31  4.23 9.61 0.03 0.90 1.90 8.59
9 15 50 36.31 4.06 8.69  0.03 097 197 8.95 |
9 1 75 4171 9.08 43.13 0.03 0.42 142 526
""" 9 3 75 4771 698 2237 003  0.63 1.63 6.84
9 6 75 41m 597 15.14 003 0.8 18 799
9 9 75 4771 5.49 1225 0.3 091 191 870
9 1275 47.71 519 1065 003 100 200 920 |
9 15 75 47171 498 962 003 107 207 958
91 100 56.84 1035  46.06 0.03 045 145 549
9 3 100 56.84 7.96 23.88 0.03  0.67 167 7.14 |
9 6 100 56.84 6.81 16.17 0.03 0.85 1.85 835
9 9 100 56.84 626  13.08  0.03 0.98 1.98 9.09
912 100 56.84 591 1137 0.03 1.07 207 9.61
9 15 100 56.84 5.68 1028  0.03 1.14 2.14 10.01
9 1 150 7137 12.28 50.16 0.03 049 149 581
9 3 150 71.37 9.44 2601 003 073 173 7.56
9 6 150 7137 8.08  17.61 0.03  0.93 1.93 884
9 9 150 71.37 7.42 14.25 0.03  1.06  2.06 9.62
9 12 150 7137 7.2 1239 003 117 217 1017
9 15 150 7137 6.74  11.19 0.03 1.25 225  10.59
9 1 200 @ 827 13.71 53.01 0.03 052 152 6.03 |
9 3 200 827 10.54 27.49 0.03  0.77 177 184
9 6 200 827 9.02 18.61 003 098  1.98 9.17




DIVERSION BERM HEIGHT CALCULATION

 Flow  Internal Watershed  Peak Flow Wetted Mannings  Berm Berm +  Velocity i
Slope (FS) Slope (IS) Area Discharge Area Perimeter Coefficient Height (B) 1 foot of (f/s)
(%) (%) (acres) (Q10) (cfs) (ft"2)  (fy) ~ (ft)  Freeboard
9 9 200 827 8.29 15.06 003 112 212 9.98
9 12 200 82.7 7.84 1309 003 123 223 1055 |
B 15 200 82.7 7.52 11.83  0.03 132 232 10.99
9 1 250  92.17  14.87  55.21 0.03 054« 1.54 6.20 |
9 3 250 92.17 11.44  28.63 0.03 0.80  1.80 8.06
9 6 250 92.17  9.78 19.33  0.03 1.02 202 9.42
9 9 250 92.17  8.99 15.68 0.03 1.17 2.17 10.25
9 12 250 92.17 8.50 13.63 0.03  1.28 228  10.84 |
9 15 250 92.17 8.16 12.32 0.03 1.37 2.37 11.29
9 1 300 100.54 1587  57.04 0.03 0.56 1.56 6.33
9 3 300 100.54 1221  29.58 0.03 0.83 1.83 8.24
9 6 300 100.54 1044  20.03 0.03  1.06 2.06 9.63
9 9 300 100.54  9.59 1620  0.03 1.21 2.21 10.48
9 12 300 100.54 9.07 1408  0.03 1.33 2.33 11.08
9 15 300  100.54 8.71 1273 0.03 142 242 11.54
11 1 25 21.69 4.66 30.91 0.03 0.30 130 465
11 3 25 21.69 3.58 1603  0.03 045 145 6.05
11 6 25 21.69  3.07 10.85 0.03 0.57 1.57 7.07
m 9 2 21.69 282 878 0.03 0.66 1.66 7.70
11 12 25 21.69 2.66 7.63 0.03 0.72 1.72 8.14
11 15 25 21.69 2.56 6.90 0.03 0.77 1.77 8.48
11 1 50 36.31 6.86 37.49 0.03 0.37 1.37 5.29
11 3 50 36.31 5.27 19.44 0.03 0.55 1.55 6.88
11 6 50 36.31 4.51 13.16  0.03 0.70 1.70 8.05
11 9 50 36.31 415 1065 003 080 1.0 8.76
11 12 50 3631 3.92 926  0.03 0.87  1.87 9.26
1115 50 36.31 3.76 8.37 003 093 193 9.5
1 1 75 47171 842 4154  0.03 0.41 1.41 5.67
11 3 75 4771 6.47 2154 003 061 161 737 |
11 6 75 47.71 554 1458  0.03 0.77 1.77 8.61
11 975 47.71 509  11.80 0.03 0.88 1.88  9.38
11 12 75 47171 4.81 10.26 0.03 0.96 1.96 9.92
11 15 75 47171 4.62  9.27 0.03 .03 2.03 10.33 |
11 1 100  56.84  9.60 4436 0.03 043 143 5.92
11 3100 56.84 7.38 23.00  0.03 0.65 1.65 7.70
11 6 100  56.84 632 15.57 0.03 0.82 1.82 9.00 |
11 9 100 56.84 580 1260  0.03 0.94 1.94 9.80
|11 12 100 56.84  5.49 10.95 003  1.03 203 1036
11 15 100 56.84 5.27 9.90  0.03 1.10 2.10 10.79
1 150 7137 1139 4831 0.03 047 147 627
11 3 150 7137 8.76 2505 0.03 0.70 1.70 8.15 |
11 6 150 71.37 749  16.96 0.03 0.90 1.90 9.53
11 9 150 71.37 688 1372 0.03 1.02 2.02 10.37
| 11 12 150 71.37 6.51 11.93 0.03 1.12 2.12 10.97
11 15 150 71.37 6.25 10.78 0.03 1.20 2.20 11.42




j—

DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed Peak ~ Flow  Wetted Mannings Berm Berm +  Velocity
Slope (FS) Slope (IS)  Area  Discharge  Area  Perimeter Coefficient Height (B) 1 footof  (fi/s) |
T (%) (%)  (acres) (Q10) (cfs) (ft*2) () (fty  Freeboard

11 1 200 82.7 12.72 51.05 0.03 0.50 1.50 6.50
11 3 200 82.7 9.78 26.47 0.03 0.74 1.74 8.46
11 6 200 82.7 837 1793 003 095  1.95 9.88
1 9 200 827 7.69 14.50 0.03 1.08 2.08  10.76
11 12 200 82.7 7.27 12.61 0.03 1.19 2.19 11.38
11 15 200 82.7 698  11.39 003 127 227 11.85
1 1 250 92.17 13.79 53.17 0.03 0.52 1.52 6.68
1M 3 25 92.17 10.61 27.57 0.03 0.77 1.77 8.69
BT 6 250  92.17 9.07 18.67 0.03 0.99 1.99 10.16
11 9 250 92.17 8.34 15.10 0.03 1.13 2.13 11.06
11 12 250 92.17 7.88 13.13 0.03 1.24 2.24 11.69
11 15 250 92.17 7.57 11.87 0.03 1.32 2.32 12.18
11 1 300 100.54 14.72 54.93 0.03 0.54 1.54 6.83
11 3 300 100.54 11.32 28.49 0.03 0.80 1.80 8.88
11 6 300 100.54 9.69 19.29 0.03 1.02 2.02 10.38
11 9 300 100.54 8.90 15.60 0.03 1.17 2.17 11.30
11 12 300 100.54 8.41 13.56 0.03 1.28 2.28 11.95
11 15 300 100.54 8.08 12.26  0.03 137 2.37 12.44
13 1 25 2169  4.38 29.95 0.03 0.29 1.29 4.96
13 25 21.69  3.37 15.53 0.03 0.44 1.44 6.44
13 6 25 21.69 2.88 1052  0.03 0.56 1.56 7.53
13 9 25 21.69 2.65 8.51 0.03 0.64 1.64 8.20
13 12 25 21.69 2.50 7.40 0.03 0.70 170 8.67
13 15 25 21.69 2.40 6.68 0.03 0.74 1.74 9.03
13 1 50 36.31 6.44 36.34 0.03 0.36 1.36 5.64
13 3 50 36.31 4.95 18.84 0.03 0.53 1.53 7.33
[ 13 6 50 36.31 4.24 1276  0.03  0.67 1.67 8.57
13 9 50 36.31 3.89 10.32 0.03 0.77 1.77 9.32
13 12 50 36.31 3.68 8.97 0.03 0.84  1.84 9.86
13 15 50 36.31 3.54 8.11 0.03 0.90 1.90 10.27
13 1 75 47.71 7.91 40.26 0.03 0.39 1.39 6.03
13 3 75 47.71 6.08 20.88 0.03 0.59 1.59 7.85
13 6 75 47.71 5.20 14.13 0.03 0.75 1.75 9.17
13 9 75 47.71 4.78 11.43 0.03 0.85 1.85 9.98
13 12 75 47.71 4.52 9.94 0.03 0.94 1.94 10.56

13 15 75 47.71 4.34 8.98 0.03 1.00 2.00 10.99
13 1 100 56.84 9.02 42.99 0.03 0.42 1.42 6.30 |
[ 13 3 100 56.84 6.93 22.29 0.03 0.63 1.63 8.20

13 6 100  56.84 593 1509  0.03 '0.80  1.80 958 |

13 9 100 56.84  5.45 12.21 0.03 091 191 10.43
13 12 100  56.84  5.15 10.61 0.03 1.00 2.00 11.03
|13 15 100 5684 49 959 003 107 207 = 1149
13 1 150 71.37 10.69 46.82 0.03 0.46 1.46 - 6.67 |
13 3 150 71.37 822 2428 0.03 0.68 1.68 8.68
13 6 150 71.37 7.04 16.44 0.03 0.87 1.87 10.14




DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed  Peak Flow Wetted Mannings  Berm Berm +  Velocity
Slope (FS) Slope (IS) Area Discharge Area Perimeter Coefficient Height (B). 1 foot of (ft/s)
(%) (%) (acres) (Q10) (cfs) (ft"2) (fr) (ft)  Freeboard

13 9 150 71.37 6.46 13.30 0.03 0.99 1.99  11.04

13 12 150 7137 611  11.56  0.03 1.09 2.09 11.68
13 15 150 7137 5.87  10.45 0.03  1.16 2.16  12.16 |
13 1 200 82.7 11.94 49.48 003 048 148 692 |
133 200 827 9.18 25.66 0.03 072 172 9.00 |
13 6 200 827 786  17.37 0.03 0.92 1.92 10.52 |

13 9 200 82.7 7.22 14.05 0.03 1.05 205 1146

13 12 200 827 6.83 12.22 0.03 LI5S 215 1212

13 15 200 82.7 6.56 11.04 0.03 123 2.23 12.62

13 1 250 92.17 12.96  51.53 0.03 0.50 1.50 7.11

13 3 250 92.17 9.96 26.72 0.03 0.75 1.75 9.25

13 6 250 92.17 8.52 18.09  0.03 0.96  1.96 10.81

13 9 250 92.17 7.83 14.64 0.03 1.09 2.09 11.77
1312 250 92.17  7.40 1272 0.03 1.20 220 1245 |

13 15 250 92.17 7.11  11.50 0.03 128 228  12.96

13 1 300 10054  13.83 53.24 003 052 152 727
133 300 100.54  10.63 27.61  0.03 078  1.78 9.45 |

13 6 300 100.54 9.10 1869 003 099 199 11.05

13 9 300 100.54  8.36 15.12 0.03 1.13 2.13 12.03

13 12 300 100.54  7.90 13.15 0.03 1.24 2.24 12.72

13 15 300 100.54 759 11.88 0.03 1.32 2.32 13.25

15 1 25 21.69 4.15 29.16 0.03 0.29 1.29 5.23

15 3 25 21.69 3.19 15.12 0.03 0.42 142 6.80

15 6 25 21.69 2.73 10.24 0.03 0.54 1.54 7.95

15 9 25 21.69 2.51 8.28 0.03 0.62 1.62 8.65

15 12 25 21.69 2.37 7.20 0.03 0.68 1.68 9.15

15 15 25 21.69 2.28 6.51 0.03 0.72 1.72 9.53

15 1 50 36.31 6.11 35.38 0.03 0.35 1.35 5.95

15 3 50 36.31 4.70 18.34 0.03 052  1.52 7.73

15 6 50 36.31 4.02 12.42 0.03 0.66 1.66 9.04

15 9 50 36.31 3.69 10.05 0.03 0.75 1.75 9.84

15 12 50 36.31 3.49 8.74 0.03 0.82 1.82 10.41

15 15 50 36.31 3.35 7.89 0.03 0.88 1.88 10.84

15 1 75 47.71 7.49 39.19 0.03 0.38 1.38 6.37

15 3 75 4771 576 2032 0.03 0.57 1.57 8.28

15 6 75 4171 493 1376 003 073 173 9.68

15 9 75 4771 453 1113 003 0.83 1.83 10.53
15 2 75 417 4.28 9.68 0.03 091 191 1114
15 1575 4171 411 875 0.03 097 1.97  11.60 |

15 1 100  56.84 8.54 41.85 003 041 141  6.65
15 3 100 568 657 2170 003 0.6l 1.6l 8.65
15 6 100 5684 562  14.69 003 078 178  10.11
15 9 100 56.84 516  11.89  0.03 0.89 1.89 11.01
15 12 100 56.84 4.88 1033 0.03 0.97 1.97 11.64
15 15 100 56.84 4.69 9.34 0.03 1.04 2.04 12.12




—

DIVERSION BERM HEIGHT CALCULATION

Flow Internal Watershed Peak Flow Wetted  Mannings Berm Berm +  Velocity
Slope (FS) S-lopé 1s) Area Discharge Area Perimeter Coefficient: Height (B) 1 foot of (ft/s)
(%) (%) (acres) (QI10) (cfs) (ft™2) (ft) (ft) Freeboard .
15 1 150 71.37 10.14 45.58 0.03 0.45 1.45 7.04
15 3 150 71.37 7.79 23.64 0.03 0.66 1.66 9.16
15 6 150 71.37 6.67 16.00 0.03 0.85 1.85 10.70
15 9 150 71.37 6.13 12.95 0.03 0.97 1.97 11.65
15 12 150 71.37 5.79 11.25 0.03 1.06 2.06 12.32
15 15 150 71.37 5.56 10.17 0.03 1.13 2.13 12.83
15 1 200 82.7 11.32 48.17 0.03 0.47 1.47 7.31
15 3 200 82.7 8.70 24.98 0.03 0.70 1.70 9.50
15 6 200 82.7 7.45 16.91 0.03 0.89 1.89 11.10
15 9 200 82.7 6.84 13.68 0.03 1.02 2.02 12.09
15 12 200 82.7 6.47 11.89 0.03 1.12 2.12 12.78
15 15 200 82.7 6.21 10.75 0.03 1.20 2.20 13.31
15 1 250 92.17 12.28 50.17 0.03 0.49 1.49 7.51
15 3 250 92.17 9.44 26.01 0.03 0.73 1.73 9.76
15 6 250 92.17 8.08 17.61 0.03 0.93 1.93 11.41
15 9 250 92.17 7.42 14.25 0.03 1.06 2.06 12.42
15 12 250 92.17 7.02 12.39 0.03 1.17 2.17 13.13
15 15 250 92.17 6.74 11.20 0.03 1.25 2.25 13.68
15 1 300 100.54 13.11 51.83 0.03 0.51 1.51 7.67
15 3 300 100.54 10.08 26.88 0.03 0.76 1.76 9.98
15 6 300 100.54 8.62 18.20 0.03 0.96 1.96 11.66
15 9 300 100.54 7.92 14.72 0.03 1.10 2.10 12.69
15 12 300 100.54 7.49 12.80 0.03 1.20 2.20 13.42
15 15 300 100.54 7.19 11.57 0.03 1.29 2.29 13.98
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DIVERSION BERM

SEDCAD+ COMPUTER RUNS

WORST CASE SENERIOS
FOR 25 TO 300 ACRE WATERSHEDS

MARCH 27, 1997
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

DEVERSION BERM - WORST CASE SENERIO FOR 25 AC WATERSHED

by

Name: LR
Company Name: BHP MINERALS

File Name: C:\LR\BERM\25AC

Date: 03-27-1997
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: BHP MINERALS
Filename: C:\LR\BERM\25AC User: LR
Date: 03-27-1997 Time: 08:18:37
DEVERSION BERM - WORST CASE SENERIO FOR 25 AC WATERSHED
Storm: 1.60 inches, 10 year-24 hour, Type II-65
Hydrograph Convolution Interval: 0.1 hr

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 25.00 89 M 0.153 0.000 0.000 0.0 1.47 21.69
Type: Null Label: BERM
111 Structure 25.00 1.47
111 Total IN/OUT 25.00 1.47 21.69
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: BHP MINERALS
Filename: C:\LR\BERM\25AC User: LR
Date: 03-27-1997 Time: 08:18:37
DEVERSION BERM - WORST CASE SENERIO FOR 25 AC WATERSHED
Storm: 1.60 inches, 10 year-24 hour, Type II-65
Hydrograph Convolution Interval: 0.1 hr

Seg. Land Flow Segment Time Muskingum
J B S SWS # Condition Distance Slope Velocity Time Conc. K X
(ft) (%) (fps) (hr) (hr) (hr)
1 1 -a 5 1565.00 7.99 2.83 0.15 0.153
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

DIVERSION BERM - WORST CASE SENERIO FOR 50 AC WATERSHED

Name: LR

Company Name: BHP MINERALS
File Name: C:\LR\BERM\50AC

Date: 03-27-1997
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: BHP MINERALS
Filename: C:\LR\BERM\S50AC User: LR
Date: 03-27-1997 Time: 08:18:39
DIVERSION BERM - WORST CASE SENERIO FOR 50 AC WATERSHED
Storm: 1.60 inches, 10 year-24 hour, Type II-65
Hydrograph Convolution Interval: 0.1 hr

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (efs) (ac-ft) (cfs)
111 1 50.00 89 M 0.258 0.000 0.000 0.0 2.95 36.31
Type: Null Label: BERM
111 Structure 50.00 2.95
111 Total IN/OUT 50.00 2.95 36.31
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: BHP MINERALS
Filename: C:\LR\BERM\50AC User: LR
Date: 03-27-1997 Time: 08:18:39
DIVERSION BERM - WORST CASE SENERIO FOR 50 AC WATERSHED
Storm: 1.60 inches, 10 year-24 hour, Type II-65
Hydrograph Convolution Interval: 0.1 hr

Seg. Land Flow Segment Time Muskingum
J B S SWS # Condition Distance Slope Velocity Time Conc. K X
(ft) (%) (fps) (hr) (hr) (hr)
111 1 -a 5 2214.00 5.65 2.38 0.26 0.258
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

DIVERSION RBERM - WORST CASE SENERIO FOR 75 AC WATERSHED

Name: LR

Company Name: BHP MINERALS
File Name: C:\LR\BERM\75AC

Date: 03-27-1997
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: BHP MINERALS
Filename: C:\LR\BERM\75AC User: LR
Date: 03-27-1997 Time: 08:18:41
DIVERSION BERM - WORST CASE SENERIO FOR 75 AC WA%ERSHED
Storm: 1.60 inches, 10 year-24 hour, Type II-65
Hydrograph Convolution Interval: 0.1 hr,

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 75.00 89 M 0.350 0.000 0.000 0.0 4.42 47.71
Type: Null Label: BERM
111 Structure 75.00 4.42
111 Total IN/OUT 75.00 4 .42 47.71
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: BHP MINERALS
Filename: C:\LR\BERM\7