





























United States Department of the Interior
OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT
WESTERN REGIONAL COORDINATING CENTER

AMENDMENT TO COLLATERAL BOND AND INDEMNITY AGREEMENT

To be attached to'and form.a-part of the Collateral Bond and Indemnity Agreement
executed by BHP Finance (International) Inc. (on behalf of BHP Navajo Coal Company)
AS OBLIGATOR;in the:sum of NINETY.MILLION FORTY-SIX THOUSAND SIX
HUNDRED THIRTY-TWO DOLLARS ($.90,046,632.00 ), in favor of the United States
Office of Surface Mining Reclamation and’Enforcement (OSM) and executed on September 15,
1994, amended September 19,1994, November 14, 1995 January 23, 1996, August 8, 1997,

Septémber 8, 1997, September 22, 1999, December 9, 2004, July 27, 2005 and August 24,
2006:

ﬂ Whereas, the OSM issued Permit to Mine No. NM-0003A and dated on September 25,
1989, and Permit Renewals and Revisions numbered and dated: NM-0003B, January 31,1991;

NM-0003C, July 20, 19935 NM-0003D, September 22, 1994; NM-0003E, September 24,

1999 and NM-0003F, September 26, 2004, pursuant to the application of the Obligator;

Whereasysaid collateral bond and indemnity-agreement shall cover any and all land
affected or t0 be affected by the mining operation under the above mentioned permit and
revisions and renewals since the date of the issuance of the permit;

Now, therefore,the purpose of this rider is:

(a) ~ % To increase the amount of credit for Irrevocable Standby. Letter of Credit Number
221619, lssucd by Bank of America, N.A., by FIVE MILLION AND NO/100

Dollars (ﬁ, ,000.00 ), to anew total sum of ONE HUNDRED FIFTY-FIVE
MILLION DOLLARS AND NO/100 Dollars ( $155,000,000.00 ), to cover the

additional cost of reclaiming all affected lands.

It is further understood and agreed that all other terms and conditions of this collateral
bond and indemnity agreement shall remain unchanged.


http:155,000,000.00
http:5,000,000.00
http:90,046,632.00

IN WITNESS WHEREOF, the OBLIGATOR has hereunto set its signature and seal this [ 24 k’, day of
A «GuST , 200k

S0k Moa

(Corporation — Permittee)

w:‘.i

K OWLEDGMENT-Q "ORPORATION -

ral \Qer 30 CFR
ﬁ lateral bond). Under

The time needed to complete thi submit the req i 2 depending on individual
circumstances. We estimate that ime will | e. . This number includes the time spent
reviewing instructions, learning about the regulations, gathering and mamta;mng information, and completing and
reviewing the form. If you have comments concemmg the a m’acy of this estimate or suggestions for simplifying
the form or instructions, you may write to the Information Collection Clearance Officer, Office of Surface Mining
Reclamation and Enforcement, Room 202 SIB, 1951 Constitution Ave, NW, Washington, D.C. 20240.

Under the Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.), you are not required to respond to, nor will
you be subject to a penalty for a failure to comply with, a collection of information unless it displays a currently
valid OMB control number.

OMB Control No. 1029-0043; expires 1/31/2009
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APPENDIX 12-C

TOPOGRAPHY CHANNEL STABILIZATION
FOR BOND RECLAMATION
BOND SCENARIO 2014

BHP Navajo Coal Company
Navajo Mine
Fruitland, New Mexico
April 2009






TOPOGRAPHY CHANNEL STABILIZATION
FOR BOND RECLAMATION
BOND SCENARIO 2014

Introduction
Protective lining requirements were developed for the stabilization of the drainage channels
associated with Bond Reclamation Topography at the Navajo Mine. A cost estimate for the

materials and installation is also provided for use in reclamation bond determination.

Hydrology and channel designs are based on procedures outlined in Reclamation Surface

Stabilization Design Handbook for the Navajo Mine (Navajo Mine, 1992). Peak flow estimates
were developed at 38 prediction points within the Area II, Area III and Area IV North mining
areas (see EXHIBITS 12C-1, 12C-2, and 12-30B). Prediction Points 0 through 20 are located in
Area 11, 21 through 25 are located in Area III, and prediction points 26 through 31 are in Area IV
North. The peak discharges were used to evaluate the channel stability at each prediction point.
Protective lining requirements were developed based on channel slope, expected peak flow rates
and channel dimensions. The cost estimates for materials and installation were developed using

unit costs associated with recent placement of riprap and gabions at Navajo Mine.

Hydrology

Peak flow estimates were developed using the SEDCAD 4.0 computer model. The estimates are
based on the 100 yr—6 hr storm event for intermittent and perennial streams (watersheds > 640
acres); and the 10 yr—6 hr storm event for ephemeral streams (watersheds < 640 acres). Each
lined channel was designed to be stable and to safely pass the peak discharge during the

applicable design storm event.
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Watersheds were developed and measured from USGS topographic quad sheets and topography
of the bond reclamation areas. Soil types and the associated hydrologic soil group classification

for the undisturbed portions of the watersheds were taken from the San Juan County Soil Survey,

Eastern Part (USDA-SCS, 1980). The watershed data for each prediction point is presented in
TABLE A. The watershed areas are on a drawing in APPENDIX A.

Curve numbers for the undisturbed soils were taken from Table 11-16 in the Navajo Mine PAP.
Curve numbers for the reclaimed areas were taken from Table 11-16B (Area II), Table 11-16C

(Area III), and Table 11-16C (Area I'V) in the Navajo Mine PAP.

Hydrologic curve numbers were developed as an aerially weighted average of the curve numbers

for undisturbed and disturbed soils occurring within the watersheds.

The time of concentration (T) for each prediction point was determined by the Modified Kirpich

method. The SEDCAD 4.0 hydrology data sheets are located in APPENDIX A.

Channel Proportioning

The prediction points were located at the drainages entering the reclaimed areas along the
highwall and on channel slopes greater than 2% for watersheds within the reclaimed area. The
main channels with slopes less than 2% will be constructed using an earth channel design.

Channel slopes and lengths were measured from the bond reclamation topography.

The SEDCAD 4.0 computer model was used to proportion the channels and compute the riprap
sizes. Channel side slopes of 3:1 were used in the designs. A minimum freeboard of 1.0 foot was
used. FIGURE 1 shows a typical riprap/gabion channel section listing the hydraulic dimensions.
The lengths of entrance and exit aprons were calculated as 5 times the exit channel flow depth
with a minimum length of 15 feet. Riprap layer thickness was designed as 1.5 times the Ds of

the riprap. A minimum riprap size of Dso equal to 0.5 feet was used. A filter fabric was utilized
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in lieu of a graded sand and gravel filter beneath the riprap. Channel hydraulic dimensions for
each prediction point is presented in TABLE B for Area II and TABLE C for Area III and Area
IV North. The SEDCAD 4.0 channel proportioning sheets are located in APPENDIX A.

The availability of rock size greater than Dso equal to 9-inch is very limited in the local area.
Therefore, if results from the hydraulic analysis specifies rip-rap size of Dso equal to 12-inch or
greater, gabions filled with either Dsq equal 4-inch or 6-inch rock will be used in lieu of the size
specified. If a gabion structure is required the design of the structure is attach to the Sedcad

output reports.

Cost Estimate

The riprap and gabion cost are based on the cost of material, labor, and equipment associated

with recent riprap/gabion placement at the Navajo Mine.

Riprap/Gabion Cost

Unit Cost
($/cu yd)
Riprap Material in place 67.85
Gabion installed 119.00

The cost for placing the filter fabric was developed by using the cost of geotextile fabric (200-1b
tensile strength) from RS Means “Heavy Construction Cost Data — 2009”.

The estimated material and installation costs for each reach of riprap or gabion lined channel are

presented in TABLE D for Area II and TABLE E for Area III. Channel lengths include apron
lengths.

3 ( 2/08; 5/09)






WATER SURFACE

1.0 FREEBOARD

f

RIPRAP/
GABION

FILTER FABRIC

D = Channel Depth

H = Flow Depth

T = Riprap/Gabion Layer Thickness
W = Channel Bottom Width

Z = Side Slope (Z:1)

FIGURE 1
TYPICAL CHANNEL SECTION
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TABLE A
WATERSHED DATA
Soil Classification, Hydrologic Soil Group,
and Curve Number (CN)
Predicition Watershed Drainage High Pt. Elev. | Low Pt. Elev. Hydrologic
Point Area (ac) Length (ft) (ft) (ft) Delta Elev. (fj)]  Soil Type % of Area Gp. CN
PPO 239 2,072.0 5,465 5,277 188 Ba 100 D 91
PP 3709 10,307.0 5,625 5,285 340 Ba 100 D 91
PpiAYY 27,705.5 62,720.0 5,890 5,190 700 Refer to Appendix 11-BB

PP2 8.6 1,002.0 5,403 5,280 123 Ba 100 D 91
PP3 14.0 1,299.0 5,435 5,318 117 Ba 100 D 91
PP3A 7.2 1,064.0 5,435 5,330 105 Ba 100 D 91
PP3B 64.5 3,542.0 5,530 5,320 210 Ba 100 D 91
PPBC 12.9 1,186.0 5,465 5,320 145 Ba 100 D 91
PP4 6.1 1,265.0 5,463 5,340 123 Ba 100 D 91
PP4A 9.7 1,555.0 5,473 5,340 133 Ba 100 D 91
PP4B 9.1 1,676.0 5,482 5,340 142 Ba 100 D 91
PP5 57.6 3,306.0 5,575 5,360 215 Ba 100 D 91
PP6 22.0 2,228.0 5,525 5,330 195 Ba 100 D 91
PP7 152.8 4,976.0 5,645 5,350 295 Ba 100 D 91

PP8 34.5 2,455.0 5,605 5,360 245 Ba 100 D 91
PP9 9.8 1,679.0 5,515 5,370 145 Ba 100 D 91
PP10 56.0 3,422.0 5,620 5,360 260 Ba 100 D 91
PP11 12.3 1,819.0 5,512 5,380 132 Ba 100 D 91
PP12 10.9 1,535.0 5,495 5,330 165 Ba 100 D 91
PP13 2014 7,082.0 5,655 5,340 315 Ba 100 D 91
PP14 332.8 9,091.0 5,645 5,378 267 Ba 100 D 91
PP15 76.4 3,923.0 5,542 5,410 132 Ba 100 D 91
PP16 678.2 14,649.0 5,655 5,432 223 Ba 100 D 91
PP17 NOT REQUIRED - REMOVED

PP1§ 117.3 4,222.0 5,465 5,320 145 } Reclaimed 100 n/a 76
PP19 83.4 2,679 5,415 5,350 65 | Reclaimed 100 n/a 76
PP20 1,525.0 15,255 | 5,642 5,310 332 } Reclaimed/Ba 31/69 wa 86.4

1. Referto Appendix 11-BB, "Chinde Arroyo Post-mine Hydrology" at Structure 23.
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TABLE A (Cont'd)
WATERSHED DATA
Soil Classification, Hydrologic Soil Group,
and Curve Number (CN)
Predicition Watershed Drainage | High Pt. Elev. | Low Pt. Elev. Hydrologic
Point Area (ac) Length (ft) (ft) (ft) Delta Elev. (f)] Soil Type'" | % of Area Gp. @ CN®
PP21 79.1 3,700 5,460 5,390 70 100 D 85
PP22 1224 3,700 5,460 5,400 60 100 D 88
PP23 396.9 8,200 5,530 5,355 175 100 D 87
PP24 16.7 1,000 5,410 5,340 70 100 D 82
PP25 83.0 2,760 5,430 5,340 90 100 D 82
PP26 13.9 1554 5,399 5,326 73 ] Reclaimed 79.7
PP27 71.9 2230 5,409 5,289 120 | Reclaimed 79.9
PP28 55.6 3040 5,428 5,280 148 | Reclaimed 79.9
PP29 457.0 8590 5,447 5,282 165 ] Reclaimed 79.9
PP30 6.9 845 5,440 5,290 150 ] Reclaimed 79.9
PP31 11.5 1010 5455 5,300 1551 Reclaimed 79.9
6
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TABLE B

AREA II CHANNEL HYDRAULIC DIMENSIONS

Prediction Qo Slope | Bottom Side Flow Dso Riprap/
Point (cfs) (%) | Width (ft)| Slope Depth (ft) Gabion
* Qs (Z:1) (ft) Thickness (ft)
PPO 32.5 76| 6.0 3.0 0.44 0.75 1.2
pp1® 187.8 90| 8.0 3.0 1.15 0.50 1.0
pP1AY 2,023.6 3.1 500 3.0 2.28 0.33 0.5
PP2 11.7 13.0] 6.0 3.0 0.17 0.50 0.8
PP3 19.1 103| 6.0 3.0 0.27 0.50 0.8
PP3A 9.8 94| 6.0 3.0 0.17 0.50 0.8
PP3B 54.7 86| 6.0 3.0 0.43 0.50 0.8
PP3C 17.6 13.5| 6.0 3.0 0.23 0.75 1.2
PP4 8.3 155 6.0 3.0 0.12 0.50 0.8
PP4A 132 152 6.0 3.0 0.17 0.75 1.2
PP4B 12.4 157 6.0 3.0 0.16 0.50 0.8
PP5 48.8 17.4| 12.0 3.0 0.30 0.75 1.2
PP6 29.9 16.6] 12.0 3.0 0.20 0.75 1.2
pp7 124.4 16.8] 12.0 3.0 0.64 0.50 1.0
PP8 47.0 149 12,0 3.0 0.31 0.75 1.2
PP9 13.3 15.6] 6.0 3.0 0.17 0.75 1.2
PP10 76.2 146 120 3.0 0.46 0.75 1.2
PP11 16.7 147] 6.0 3.0 0.21 0.75 1.2
PP12 9.2 13.7] 6.0 3.0 0.14 0.50 0.8
pp13 134.2 13.6] 10.0 3.0 0.77 0.50 1.0
PP14 173.8 44| 14.0 3.0 1.10 0.75 1.2
PP15 574 40| 12.0 3.0 0.53 0.50 0.8
pP16" 378.1 22 100 3.0 2.10 0.33 0.5
PP17 Not|required |- removed
PP18 15.9 24| 6.0 3.0 0.28 0.50 0.8
PP19 11.6 23] 6.0 3.0 0.22 0.50 0.8
pp20" 679.8 1.9 120 3.0 2.99 0.33 0.5

(1) Gabion structure
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TABLE C

AREA 111 AND AREA IV NORTH CHANNEL HYDRAULIC DIMENSIONS

Prediction Qo Slope Bottom Side Flow Dso Riprap
Point (cfs) (%) Width Slope Depth (ft) Thickness
* Qs € | @) | @ (ft)
PP21 18.01 13.5 12.0 3.0 0.15 0.50 0.8
PP22 36.07 10.9 12.0 3.0 0.28 0.50 0.8
PP23 64.57 7.0 12.0 3.0 0.53 0.50 0.8
PP24 5.1 5.5 3.0 3.0 0.25 0.50 0.8
PP25 17.1 59 6.0 3.0 0.29 0.50 0.8
PP26 3.95 11.6 6.0 3.0 0.09 0.50 0.8
PP27 20.02 6.6 6.0 3.0 0.32 0.50 0.8
PP28 12.10 6.9 6.0 3.0 0.22 0.50 0.8
PP29 58.01 84 12.0 3.0 0.46 0.50 0.8
PP30 4.23 24.0 9.0 3.0 0.04 0.50 0.8
PP31 7.05 17.8 9.0 3.0 0.08 0.50 0.8
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TABLE D
AREA 11 RIPRAP COST ESTIMATE

Ripr:
Prediction Cha{:ni};l Riprap/Gabion|Channel Depth| Bottom Width} Side Slopes | Filter Fabric | Riprap/Gabion
Point Length (ft) Dy (ft) Thickness (ft) (ft) (ft) Z:1) (SF) (CY) Cost (§)
PPO 870 0.75 1.2 1.5 6.0 3.0 13,376 595 % 42,745
pp1" 710 0.50 1.0 2.0 8.0 3.0 14,555 53918 66,770
pPIA" 1010 0.33 0.5 3.5 50.0 3.0 73,503 1,361 |8 175209
PP2 680 0.50 0.8 1.5 6.0 3.0 10,455 310 [ 22,900
PP3 670 0.50 0.8 1.5 6.0 3.0 10,301 305|$ 22564
PP3A 430 0.50 0.8 1.5 6.0 3.0 6,611 196 18 14481
PP3B 490 0.50 0.8 1.5 6.0 3.0 7,534 22318 16,502
PP3C 830 0.75 1.2 1.5 6.0 3.0 12,761 567 |$ 40,779
PP4 650 0.50 0.8 1.5 6.0 3.0 9,994 296 {8 21,89
PP4A 670 0.75 1.2 1.5 6.0 3.0 10,301 458 |8 32918
PP4B 800 0.50 0.8 1.5 6.0 3.0 12,300 364 | § 26942
PP5 680 0.75 1.2 1.5 12.0 3.0 14,637 6518 46,773
PP6 670 0.75 1.2 1.5 12.0 3.0 14,422 641 |$ 46,086
pp7" 740 0.50 1.0 2.0 12.0 3.0 18,204 674 |3 83,509
PP8 570 0.75 1.2 1.5 12.0 3.0 12,269 545 1% 39,207
PP9 600 0.75 12 1.5 6.0 3.0 9,225 410 |$ 29479
PP10 830 0.75 1.2 1.5 12.0 3.0 17,866 79418 57,091
PP11] 660 0.75 1.2 1.5 6.0 3.0 10,148 45118 32427
PP12 1080 0.50 0.8 1.5 6.0 3.0 16,605 49218 36371
pP13"" 1020 0.50 1.0 2.0 10.0 3.0 23,001 852 [$ 105515
PP14 850 0.75 1.2 2.0 14.0 3.0 22,653 1,007 |$ 72387
PP15 710 0.50 0.8 1.5 12.0 3.0 15,283 453 |8 33475
pp16"” 690 0.33 0.5 3.0 10.0 3.0 19,803 36718 47204
PP17  |NOT REQUIRED - REMOVED
PP18 2530 0.50 0.8 1.5 6.0 3.0 38,899 Li53 ]S 85203
PP19 870 0.50 0.8 1.5 6.0 3.0 13,376 396 1§ 29,299
pp20™ 2110 0.33 0.5 40 12.0 3.0 77,859 1442 | $ 185,593
Totals 505,940 15,541 | $ 1,413,318
9
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TABLEE

AREA III AND AREA IV NORTH RIPRAP COST ESTIMATE

Ripra
Prediction Ch;nil Riprap Channel Depth| Bottom Width| Side Slopes | Filter Fabric
Point Length (ft) D50 (ft) Thickness (ft) (fv) (ft) (Z:1) (SF) Riprap (CY) Cost ($)
Area Ill
PP 21 640 0.50 0.8 1.2 12.0 3.0 12,595 37318 27,588
PP 22 185 0.50 0.8 1.3 12.0 3.0 3,755 11118 8,224
PP 23 213 0.50 0.8 1.5 12.0 3.0 4,585 136 | § 10,042
PP 24 1269 0.50 0.8 1.3 3.0 3.0 14,048 416 | § 30,770
PP 25 373 0.50 0.8 1.3 6.0 3.0 5,276 156 | $ 11,557
Subtotals 40,259 1,193 1 § 88,181
Area IV North
PP26 410 0.50 0.8 1.1 6.0 3.0 5,295 157 1§ 11,598
PP27 1397 0.50 0.8 1.3 6.0 3.0 19,761 58518 43,283
PP28§ 912 0.50 0.8 1.2 6.0 3.0 12,339 366 1S 27,028
PP29 1472 0.50 0.8 1.5 12.0 3.0 31,685 939 1§ 69,401
PP30 329 0.50 0.8 1.0 9.0 3.0 5,058 150 | $ 11,080
PP31 463 0.50 0.8 1.1 9.0 3.0 7,403 219 S 16,216
Subtotals 81,542 2416 13 178,606
Totals 121,800 360915 266,787
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Prediction Point PP-0
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BHP Navajo Coal Company
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General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
Design Storm: 10yr-6hr
Rainfall Depth: 1,300 inches
Filename: PP0.sc4 Printed 04-28-2009
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Structure Summary:

Immediate Total

Contributing Area  Contributing Area Peak Total Runoff

Discharge Volume
ac) (@) (cfs) (ac-)

#1

25,9500 25.90U 32,53 1.1b

Filename: PPQ.sc4
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Structure Detail:
Structure #1 (Riprap Channel,
PPO
Trapezoidal Riprap Channel Inputs:
Material: Riprap
. Left Right Freeboard Freeboard Freeboard
Botto?;:)w idth Sideslope Sideslope Slope (%) )
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD}
6.00 3.0:1 3.0:11 7.6 1.00
Riprap Channel Results:
Simons/OSM Method - Steep Slope Design
wjo Freeboard w/ Freeboard
Design Discharge: 32.53 cfs
Depth: 0.44 ft 1.44 ft
Top Width: 8.67 ft 14.67 ft
Velocity*:
X-Section Area: 3.26sqft
Hydraulic Radius: 0.370 ft
Froude Number*;
Manning's n*:
Dmin: 3.00 in
D50: 8.00 in
Dmax: 11.25in
Velocity and Manning's n calculations may not apply for this method.
Filename: PP0.sc4 Printed 04-28-2009
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6
Subwatershed Hydrology Detail: 3
sws  SWSArea  Time of Conc Musk K Curve Peak Runoff Volume
Stru # Musk X UHS Discharge
# (20 {hrs) (hrs) Number (ac-ft)
(cfs)

#1 1 23.900 0.073 0.000 0.000 91.000 M 32.53 1.155
¥ 23.900 32.53 1.155

Subwatershed Time of Concentration Details:

Stu# %> Land Flow Condition Slope (%) Ve'z'ﬁg"“' “°”(21;[)D’5t' Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 13.23 25.00 189.00 3.630 0.014
valley fans
8. Large gullies, diversions, and low
flowing streams 8.66 163.00 1,883.00 8.820 0.059
#1 1 Time of Concentration: 0.073
Filename: PPQ.sc4 Printed 04-28-2009
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Bond Scenario 9/2014

Prediction Point PP 1

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C

Filename: PP1.sc4 Printed 04-29-2009
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General Information

Storm Information:

Storm Type:

NRCS TYPE I1-70

Design Storm:

10yr-6hr

Rainfall Depth:

1.300 inches
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Filename: PP1.sc4

Printed 04-29-2009



SEDCAD 4 for Windows

Dameaisnkt 1GGR 2NN7T Damals | Qakiamhb

C

C

Structure Networking:
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Structure Summary:

Immediate Total

Contributing Area Contributing Area Peak Total Runoff

Discharge Volume
(ec) (ac) (cfs) (act)

#1

3/70.5UU 370900 187.70 1q.51

J

Filename: PP1.sc4
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SEDCAD 4 for Windows
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C

Structure #1 (Riprap Channel

PP1

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

. Left Right Freeboard Freeboard Freeboard
Botto?;t;N idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth () % of Depth  Mult. x (VxD)
8.00 3.0:1 3.0:1 9.0 1.00

Riprap Channel Results:

C

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 187.76 cfs
Depth: 1.08ft 2.08 ft
Top Width: 14.46 ft 2046 ft
Velocity*:
X-Section Area: 12.08 sq ft
Hydraulic Radius: 0.816 ft
Froude Number*:
Manning's n*:
Dmin: 6.00 in
D50: 18.00 in
Dmax: 22.50 in

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

Filename: PP1.sc4
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Prrmminht 1008 9107 Damala | Sokbaroh

Subwatershed Hydrology Detail:

. Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
Strug WS Musk X UHS Discharge
# (ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 370.900 0.554 0.000 0.000 91.000 M 187.76 14.305
Y 370.900 187.76 14.305
Subwatershed Time of Concentration Details:
Stru # 5\':5 Land Flow Condition Slope (%) Ver;hl))ist. Hori(zf.t)D ist. Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 i valley fans 6.19 25.00 404.00 2.480 0.045
8. Large gullies, diversions, and low
flowing streams 3.25 322.00 9,903.00 5.400 0.509
#1 1 Time of Concentration: 0.554
Filename: PP1.scd Printed 04-29-2009
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(«- " Title: A2 Bond Scenario 2014 ( Notice (

Description; Prediction Peint PP-1 Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best

Folder: use of the products,
Date: 27/04/2009

Gradient [%)] 9.00 Froude number 2.69
Discharge [{t3/s] 188.00 Cross section [ft2] 13.13
Water level [fi] 1.15 Wetied perimeter [fi] 15.26
Average velocity [ft/s] 14.32 Hydraulic radius [ft] 0.86
Stretch Length v K Vadm Vb Material V  taumax  tauadm GeoFil
[ft] [f/s] [fus] [fs] [Ib/ft2] [Ib/ft2]
2 6.00 0.00 1.00
2.1 6.00 - - 8tiff Clay (cohesive) N - - N
3 6.33 9.87 1.00
3.1 6.33 5.00 2.92 GabionMats 12" N 5.01 6.53 Y
4 8.00 16.23 1.00
4.1 8.00 5.00 2.92 GabionMats 12" N 6.57 7.01 Y
5 6.33 9.87 1.00
5.1 6.33 5.00 2.92 GabionMats 12" N 5.01 6.53 Y
6 6.00 0.00 1.00
6.1 6.00 - - Stiff Clay (cohesive) N - - N
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Title: A2 Bond Scenario 2014
Description: Prediction Point PP-1

Folder:
Date: 27/04/2009

Description Roughness
Stiff Clay {cohesive) 0.0250
GabionMats 12" 0.0301

2

Allow. shear stress
[Ib/ft2]

0.46

7.01

Notice

Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best
use of the products.

" Rock d50 Thickness Rockfill unit weTime C Shields
[inch] [f] [Ib/ft3] [h]
N 5.90 0.98 165.51 0.140



Viacral 2006

‘accaferri River Analysis
\ank Protections

o

Title: A2 Bond Scenario 2014
Description: Prediction Point PP-1

Folder: &

Date: 27/04/2009 [

— 1 =9.00% Q = 188.0ft3/s H = 1.15ft 8

- 18.43° 18.43°— =] °

- 6.00 - 6.00 8.00 - 6.00 - 6.00 f
[ [5) 4] 2] [z 4
< A ot L3 [}
- (1] [0 [0} =
k) 2 9 X k)
O o O} 0] o
& b

15




SEDCAD 4 for Windows

Bond Scenario 9/2014
Prediction Point PP 1A (Chinde Arroyo)

The 100 yr - 6 hour peak flow from the Chinde Arroyo post-mine
hydrology model at Structure 23 was used to design the drop
structure at PP-1A. The summary report is attach, the full report
is presented in Appendix 11-BB. The hydrology model and J
drainage subdivisions are presented on Exhibit 11-75.

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitiand, NM 87416

Phone: 505-598-4200

5

Filename: PP1A.sc4 Printed 05-04-2009
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SEDCAD 4 for Windows

Panuwinht 1008 IAM8Y Damala | Srbuons

C

General Information

Storm Information:

Storm Type:

Type 11-70

Design Storm:

100 yr - Sh[

Rainfall Depth:

2.040 inches

Filename: PP1A.sc4
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SEDCAD 4 for Windows

Parmicht 1008 3007 Bamals | Qrbunshks

1
Structure Networking:
Type Stru # (2‘22')5 Stru # MEJhSkrs')K Musk. X | Description
Nult #1 ==> #42 1.386 0.156
Null #3 ==>  #5 0.000 0.000
Null #4 ==> #5 0.000 0.000
Null #5 ==>  #6 0.778 0.334
Null #6 ==> #40 1,118 0.289
Null #7 ==>  #12 0.389 0.341
Null #8 ==> #12 0.213 0.373
Nuil #9 ==> #12 0.203 0.370
Null #10 ==> #12 0.122 0.381
Null #11 ==>  #12 0.071 0.392
Nult #12 ==> #25 0.584 0.301
Null #13 ==> #25 0.320 0.368
Null #14 ==> #38 0.749 0.206
Null #15 ==> #41 0.000 0.000
Null #16 ==> #38 0.043 0.404
Null #17 ==> #32 0.000 0.000
Null #18 ==> #41 0.076 0.313
Null #19 ==> #33 0.000 0.000
Null #21 ==> #25 0.188 0.334
Nult #22 ==> #30 0.621 0.218
Null #23 ==> #24 0.494 0.312 | Prediction Point PP-1A
Null #24 ==> End 0.000 0.000
Null #25 ==>  #27 0.354 0.297
Null #26 ==> #29 0.144 0.211
Null #27 ==> #28 0.450 0.301
Null #28 ==> #23 0.101 0.361
Null #29 ==> #40 0.653 0.305
Null #30 ==> #33 0.000 0.000
Nuil #31 ==> #32 0.274 0.297
Null #32 ==> #23 0.403 0.327
Null #33 ==> #18 0.349 0.315
Null #34 ==> #38 0.601 0.202
Nult #35 ==> #23 0.080 0.367
Null #36 ==>  #25 0.212 0.367
Null #37 ==>  #4 1.717 0.316
Null #38 ==> #39 0.165 0.329 | Doby Channel
Null #39 ==> #15 0.342 0.321 | Doby Permanent Imp.
Null #40 ==> #4] 0.000 0.000
Nuil #41 ==> #32 0.307 0.299
Null #42 ==>  #3 1.479 0.221
Null #43 ==> #30 0.479 0.208

5

Filename: PP1A.sc4
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SEDCAD 4 for Windows

Crmrinkt 1008 INN7 Damoln | Qabivnh

C

1
Structure Summary:
Conlt:t?ai’czgt:rea Contrit-)rt?ttian‘g Area Di si?waatg e TG\t/%‘l S:‘réoff
(ac) (ac) (cfs) (ac-t)
#35 1057000 TO5 000 10352 ¥87
#26 217.200 217.200 322.14 17.35
#29 90.200 307.400 393.26 24.64
#37 3,024.600 3,024.600 225.67 102.46
#4 2,965,700 5,990.300 835.44 216.48
#1 755.100 755.100 136,51 26.75
#42 2,360.600 3,115.700 254.61 115.55
#3 1,550.000 4,665.700 359.17 192.36
#5 0.000 10,656.000 1,069.56 408.84
#6 2,008.700 12,664.700 1,326.20 506.48
#40 155.400 13,127.500 1,307.65 53549
#43 817.400 817.400 155.68 35.61
#22 163.500 163.500 204.78 12,51
#30 138.800 1,119.700 244.65 58.75
#19 452.600 452.600 252.70 27.27
#33 0.000 1,572.300 462.21 86.02
#18 119.500 1,691.800 461.62 89.38
#34 235.300 235.300 25.00 5.95
#16 1,570.700 1,570.700 154.14 42.08
#14 6,695,200 6,695.200 355.12 242.38
#38 0.000 8,501.199 441.11 290.42
#39 0.000 8,501.199 439.54 290.42
#15 600.300 9,101.499 463.56 307.30
#41 0.000 23,920,800 1,852.34 932.17
#31 120.200 120.200 64.98 3.40
#17 939.500 939.500 215.90 29.52
#32 168.000 25,148.500 1,882.88 969.82
#36 14.200 14,200 37.47 1.42
#21 90.300 90.300 152.24 7.20
#13 23.300 23.300 41.15 1.89
#11 154,500 154.900 260.18 12.34
#10 32,500 32.500 51.35 2.60
#9 15.000 15.000 39.58 1.50
#8 58.800 58.800 155.15 5.87
#7 204.800 204.800 267.23 15.75
#12 75.500 541.500 638.22 44.17
#25 359.300 1,028.600 791.36 77.46
#27 696.910 1,725,510 877.42 97.06
#28 534.300 2,255.810 884.92 112.11
#23 192.200 27,705.510 2,023.56 1,092.21
#24 548.700 28,254.210 1,999.13 1,124.80
Filename: PP1A.sc4 Printed 05-04-2009
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Title: A2 Bond Scenario 2014 Notice
Description: Prediction Point PP-1A Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best
Folder: use of the products.
Date: 27/04/2009

Gradient [%] 3.10 Froude number 1.93
Discharge [ft3/s] 2024.00 Cross section {ft2] 1298.74
Water level {ft] 2.28 Wetted perimeter [fi] 84.44
Average velocity [fi/s] 15.60 Hydraulic radius [fi] 2.01
Stretch Length v K Vadm Vb Material V  taumax tauadm GeoFil
[ft] [ft/s] [ft/s] [ft/s] [Ib/t2] [Ib/ft2]
2 6.00 0.00 1.00
2.1 6.00 - - Stiff Clay (cohesive) N - - N
3 11.07 9.96 1.00
3.1 11.07 5.00 1.31 Reno mattress 6" N 3.43 4.36 Y
4 50.00 16.37 1.00
4.1 50.00 5.00 1.31 Reno matiress 6" N 4.50 4.68 Y
5 11.07 9.96 1.00
5.1 11.07 5.00 1.31 Reno mattress 6" N 343 436 Y
6 6.00 0.00 1.00
6.1 6.00 - - Stiff Clay {cohesive) N - - N



t " Title: A2 Bond Scenario 2014
Description: Prediction Point PP-1A

Folder:
Date: 27/04/2009

Description Roughness
Stiff Clay (cohesive) 0.0250
Reno mattress 6" 0.0277

2

Allow. shear stress
[Ib/ft2]

0.46

4.68

¢

v

21

Notice t g

Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best

use of the products.
Rock d50 Thickness Rockfill unit weTime C Shields
[inch] [f] [Ib/ft3] [h]
3.94 0.56 165.51 0.140
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SEDCAD 4 for Windows

Crrrinht 1000 2007 Damals | Cakhummbk

C

Bond Scenario 9/2014

Prediction Point PP 2

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C

Filename: PP2.sc4 Printed 04-28-2009
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SEDCAD 4 for Windows

D rarrinht 1008 2NNT Damale | Qaknunb

General Information
Storm Information:
Storm Type:  NRCS TYPE II-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP2.sc4 Printed 04-28-2009
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SEDCAD 4 for Windows

Famwinht 4008 007 Damaln | Qabluoshb

C

C

3
Structure Networking:
({flows Musk. K -
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP2
#1
Chan'
Filename: PP2.sc4 Printed 04-28-2009
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SEDCAD 4 for Windows

Mamainht 1008 2007 Bamala | Qebaunh

Structure Summary:

Immediate Total

Contributing Area  Contributing Area Peak Total Runoff

Discharge Volume
(ac) (ac) {cfs) (ac-ft)

#1

©.0UY ©.0U0 11.70 U4l

35

Filename: PP2.sc4
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Preariaht 1008

HORT Dinemnla | Qrbiah

Structure #1 (Riprap Channel,
PP2
Trapezoidal Riprap Channel Inputs:

Structure Detail:

Material: Riprap

. Left Right Freeboard Freeboard Freeboard
Bottag:t;%’ et Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft} % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 13.0 1.00

Riprap Channel Results:

C

Simons/OSM Method - Steep Slope Design

wjfo Freeboard w/ Freeboard
Design Discharge: 11,70 cfs
Depth: 0.17 ft 1.17 ft
Top Width: 7.03 ft 13.03 ft
Velocity*:
X-Section Area: 1.12sgft
Hydraulic Radius: 0.158 ft
Froude Number*:
Manning's n*:
- Drmin: 2.00 in
D50 6.00 in
Dmax: 7.50i0n

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

Filename: PP2.sc4
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Nomainht 1000 ANNT Damanls | Qohasink

Subwatershed Hydrology Detail: J

. Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
stu# % Musk X UHS Discharge
{ac) (hrs) (hrs) Number (ac-ft)
(cfs)
#1 1 8.600 0.030 0.000 0.000 91.000 M 11.70 0.416
E 8.600 11.70 0.416
Subwatershed Time of Concentration Details:
Stru # 5‘;"5 Land Flow Condition Siope (%) Ve"zﬁ‘)m‘ ”"”(Zf:t)[’i“' Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 12.74 13.00 102.00 3.570 0.007
8. Large gullies, diversions, and low
flowing streams 12.33 111.00 900.00 10,530 0.023
#1 1 Time of Concentration: 0.030
Fitename: PP2.sc4 Printed 04-28-2009
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SEDCAD 4 for Windows

Camrinht 1008 9007 Barmain 1 Qnhunk

Bond Scenario 9/2014

Prediction Point PP 3

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C

Filename: PP3.sc4 Printed 04-28-2009
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Crrmminht {000 N7 Damosia | Qahuwnh

General Information

Storm Information:

Storm Type:

NRCS TYPE 1I-70

Design Storm:

10 yr - 6 hr

Rainfall Depth:

1.300 inches

5

Filename: PP3.sc4
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SEDCAD 4 for Windows

MNrarmicnkht 10001 9007 Damals | Qakushk

3
C Structure Networking:
(flows Musk. K _—
Type Stru # into) Stru # (hre) Musk. X | Description
Channel #1 ==> £nd 0.000 0.000 | PP3
#1
Chan’
Filename: PP3.sc4 Printed 04-28-2009
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Mammwinht 1008 OANT Damola | Qrhumh

Structure Summary:

Immediate Total

Contributing Area  Contributing Area . "cak  Total Runoff

Discharge Volume
@) @) (cfs) (@cf)

#1

14000 14.U0U 19U Us8

5

Filename: PP3.sc4
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Pamurinht 10008 AT Damala | Qakluonk

C

Structure #1 (Riprap Channel)

PP3

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

Left Right Freeboard Freeboard Freeboard
Botto;rf;}v\ﬁ dth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VD)
6.00 3.0:11 301 10.3 1.00

Riprap Channel Results:

C

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 19.05 cfs
Depth: 0.27 ft 1.27ft
Top Width: 7.64 fi 13.64 ft
o Velocity*:
X-Section Area: 1.86sq ft
Hydraulic Radius: 0.241 ft
Froude Number*:
Manning's n*:
Dmin: 2.00in
D50: 6.00 in
Dmax: 7.50 in

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

Filename: PP3.sc4
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Orrminht 1007 2AN7 Ramnia | Qebrah

Subwatershed Hydrology Detail: J

; Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
Stru # $;IS Musk X UHS Discharge
(ac) (hrs) (hrs) Number (ac-ft)
(cfs)
#1 1 14.000 0.051 0.000 0.000 91.000 M 19.05 0.677
E 14.000 19.05 0.677
Subwatershed Time of Concentration Details:
stru# %> Land Flow Condition Slope (%) Verzﬁ')}‘“' H°"(’t;t)[’i5t' Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 833 15.00 180.00 880 0.017
valley fans
8. Large quliies, diversions, and low 9.12 102.00 1.119.00 9.050 0.034
flowing streams ' ’ e ’ ’
#1 1 Time of Concentration: 0.051
Filename: PP3.sc4 Printed 04-28-2009
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Mamwinkd 4008 2ANT Darmala | Qrbuaink

Bond Scenario 9/2014

Prediction Point PP 3A

LR
BHP Navajo Coal Company
P.0. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C

Filename: PP3A.sc4 Printed 04-28-2009
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Nrrminkt 1GGR INN7? Bamaoin | Qahisnh

General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP3Ascd Printed 04-28-2009
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Carmeinht 1002 20NT7 Damala | Qabhuinhk

C

Structure Networking:

(flows Musk. K A
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP3A
#1
Chan'l

Filename: PP3A.sc4
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MAaririakt 10002 _20N7 Damala | Qrhunsh

Structure Summary:

Immediate Total

Contributing Area Contributing Area Peak Total Runoff

Discharge Volume
(ac) (ac) (cfs) (ac-ft)

/7.20U 7.z200 J.6U U.35

9

Filename: PP3A.sc4

38

Printed 04-28-2009



SEDCAD 4 for Windows

MNarmrinht 1008 _2NN7 Damala | Qakuunh

Structure #1 (Riprap Channel)

PP3A

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

; Left Right Freeboard Freeboard Freeboard
Botto?;t)w idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 9.4 1.00

Riprap Channel Results:

C

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 9.80 cfs
Depth: 0.17 ft 1.17 ft
Top Width: 7.02 ft 13.02 ft
Velocity*:
X-Section Area: 1.11sq ft
Hydraulic Radius: 0.157 ft
Froude Number*:
Manning's n*:
Dmin: 2.00in
D50: 6.00 in
Dmax: 7.50 in

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

Filename: PP3A.sc4
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P armminht 1008 2007 Damala 1 Qakounk

[
Subwatershed Hydrology Detail: J
sws  SWSArea  Time of Conc Musk K Curve Peak Runoff Volume
Stru # Musk X UHS Discharge
# (ac) {hrs) {hrs) Number (ac-f)
{cfs)
#1 i 7.200 0.037 0.000 0.000 91.000 M 9.80 0.348
p 7.200 9.80 0.348
Subwatershed Time of Concentration Details:
Stu# %> Land Flow Condition Slope (%) Ve"z;,(g’is“ H°”(Zf;t)["5t' Velocity (fps)  Time {hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 12,30 15.00 122.00 3.500 0.009
8. Large gullies, diversions, and low 9.55 90.00 942.00 9.270 0.028
flowing streams ) ) ’ ’ )
#1 1 Time of Concentration: 0.037

J

Filename: PP3A.sc4 Printed 04-28-2009
40



SEDCAD 4 for Windows
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C

Bond Scenario 9/2014

Prediction Point PP 3B

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C

Filename: PP3B.sc4 Printed 04-28-2009
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M Aarminkt 1008 2AN7 Damala | Qahueah

General Information

Storm Information:

Storm Type:

NRCS TYPE 11-70

Design Storm:

10yr-6hr

Rainfall Depth:

1.300 inches

J

Filename: PP3B.sc4
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Cammiaht 1008 0007 Daraala | Qakiinhk

C

C

3
Structure Networking:
(flows Musk. K -
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 PP3B
#1
Chani
Filename: PP3B.sc4 Printed 04-28-2009
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Structure Summary:

Immediate Total
. - Peak Total Runoff
Contributing Area Contributing Area Discharge Volume
@) @) (cfs) (ac-ft)
i3 B%,500 54500 54,66 75q

5

Filename: PP3B.sc4
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Structure #1 (Riprap Channel)

PP3B

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

" Left Right Freeboard Freeboard Freeboard
Botto?%)w idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
12.00 3.0:1 3.0:11 8.6 1.00

Riprap Channel Results:

C

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 54.66 cfs
Depth: 0.43 ft 1.43 ft
Top Width: 14.61 ft 20.61 ft
Velocity*:
X-Section Area: 5.78 sq ft
Hydraulic Radius: 0.392 ft
Froude Number*:
Manning's n*:
Dmin: 2.00in
D50: 6.00 in
Dmax: 7.50in

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

Filename: PP3B.sc4
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Namrinht 1002 2NN7 Damala | Qakurnah
6
Subwatershed Hydrology Detail: J
SWS SWS Area  Time of Conc Musk K Curve Peak Runoff Volume
Stru# 7, Musk X UHS Discharge
(ac) (hrs) (hrs) Number (ac-ft)
(cfs)
#1 1 64.500 0.152 0.000 0.000 91.000 M 54.66 2.537
Y 64.500 54.66 2.537

Subwatershed Time of Concentration Details:

Stru # 5\2/5 Land Flow Condition Slope (%) Ve”(;,t‘))'St' "'°”(z1;t)°'5t' Velocity (fps)  Time (hrs)
#1 1 S. Nearly bare and untilled, and alluvial 10.49 30.00 286.00 3.230 0.024
valley fans
8. Large gullies, diversions, and low 5.53 180.00 3,256.00 7.050 0.128
flowing streams
#1 1 Time of Concentration: 0.152
Filename: PP3B.sc4 Printed 04-28-2009
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Bond Scenario 9/2014

Prediction Point PP 3C

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C
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General Information

Storm Information:

Storm Type:

NRCS TYPE I1-70

Design Storm:

10yr-6hr

Rainfall Depth:

1.300 inches

5

Filename: PP3C.sc4
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C

3
Structure Networking:
(flows Musk. K -
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP3C
#1
Chan’l
Filename: PP3C.sc4 Printed 04-28-2009
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Structure Summary:

Immediate Total

Contributing Area Contributing Area Feak  Total Runoff

Discharge Volume
(ac) (ac) (cfs) (ac-ft)

#1

12. 90U 12504 17,50 U.bL

J
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C

Structure Detail:

Structure #1 (Riprap Channel

PP3C

Trapezoidal Riprap Channel Inputs:

Riprap Channel Results:

C

Material: Riprap

; Left Right Freeboard Freeboard Freeboard
BOWOER)W idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (¥xD)
6.00 3.0:1 3.0:1 135 1.00

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 17.56 cfs
Depth: 0.23f 1.23f
Top Width: 7.39ft 13.39f
Velocity*:
X-Section Area: 1.55sq ft
Hydraulic Radius: 0.208 ft
Froude Number*;
Manning's n*:
Dmin: 3.00in
D50: 9.00 in
Dmax: 11.251in

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

Filename: PP3C.sc4
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Mariminht 1060 2007 Ramals | Qebiusk

Subwatershed Hydrology Detail: J

" Peak
SWS Area  Time of Conc Musk K Curve ; Runoff Volume
strug SV Musk X UHS Discharge
# (ac) (hrs) (hrs) Number (ac-ft)
{cfs)
#1 1 12.900 0.042 0.000 0.000 91.000 M 17.56 0.623
p3 12.900 17.56 0.623
Subwatershed Time of Concentration Details:
Stru # 5‘2’5 Land Flow Condition Slope (%) Verg‘ﬁ‘))i*"t' “°"(Zt;t)°i5t' Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 12.22 27.00 221.00 3.490 0.017
valley fans
8. Large gullies, diversions, and low
flowing streams 12.23 118.00 965.00 10.490 0.025
#1 1 Time of Concentration: 0.042
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Bond Scenario 9/2014

Prediction Point PP 4

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitiand, NM 87416

Phone: 505-598-4200

C
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General Information

Storm Information:

Storm Type:

NRCS TYPE II-70

Design Storm:

10yr-6hr

Rainfall Depth:

1.300 inches

J
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54

Printed 04-28-2009



SEDCAD 4 for Windows

Prvminkt 1008 5H07 Damala | Qrhumin

C

C

Structure Networking:
(flows Musk. K .
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP4
#1
Chan't

Fitename: PP4.sc4
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Structure Summary:

Immediate Total

Contributing Area  Contributing Area Peak  Total Runoff

Discharge Volume
(ac) (a9 (cfs) (ac-f)

#1

o. 1UlJ 0. 100 8.3Y U.2Y
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Structure Detail:

Structure #1 (Riprap Channel,

PP4

Trapezoidal Riprap Channel Inputs:

Material: Riprap

i Left Right Freeboard Freeboard Freeboard
Botto?;t)w idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 155 1.00

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard

Design Discharge: 8.30 cfs
Depth: 0.12 ft 112
Top Width: 6.72 ft 1272 f
Velocity*:
X-Section Area: 0.77 sq ft
Hydraulic Radius: 0.114 ft
Froude Number*:
Manning's n*:
Dmin: 2.00in
D50: 6.00 in
Dmax: 7.50in

Velocity and Manning's n calculations may not apply for this method.
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Subwatershed Hydrology Detail: J

. Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
sru#  SWS Musk X UHS Discharge
# (ac) (hrs) {hrs) Number (ac-ft)
(cfs)
#1 1 6.100 0.049 0.000 0.000 91.000 M 8.30 0.295
Yy 6.100 8.30 0.295
Subwatershed Time of Concentration Details:
stu# > Land Flow Condition Slope (%) “erg%t‘;i“' H""(zf;oms"' Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 833 16.00 192.00 2.880 0.018
valley fans
g. Lz_arge gullies, diversions, and low 9.97 107.00 1,073.00 9.470 0.031
owing streams
#1 1 Time of Concentration: 0.049
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Bond Scenario 9/2014
Prediction Point PP 4A
LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitiand, NM 87416
Phone: 505-598-4200
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General Information
Storm Information:
Storm Type: NRCS TYPE II-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP4A.scd Printed (04-28-2009
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Structure Networking:
(flows Musk, K .
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> [End 0.000 0.000 | PP4A
#1
Chanl
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Structure Summary:
Immediate Total
Contributing Area Contributing Area Di siié:: ge To\t/e:)llgr:‘r;off
(@) @) (cfs) (ac-ft)
¥ 9,700 97700 13720 0a7

9
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Structure Detail:

Structure #1 (Riprap Channel)

PP4A

Trapezoidal Riprap Channel Inputs:

Riprap Channel Results:

Material: Riprap

: Left Right Freeboard Freeboard Freeboard
Botto?flt)w idth Sideslope Sideslope Slope {%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 15.2 1.00

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 13.20 cfs
Depth: 0.17 ft 117 ft
Top Width: 7.05 ft 13.05 ft
Velocity*:
X-Section Area: 1.14sqft
Hydraulic Radius: 0.161 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00in
Dmax: 11.25in

Velocity and Manning's n calculations may not apply for this method.
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Subwatershed Hydrology Detail: J

" Peak
SWS Area  Time of Conc Musk K Curve . Runioff Volume
Stru# 0O Musk X UHS Discharge
# {ac) (hrs) (hrs) Number (ac-ft)
(cfs)
#1 1 9.700 0.063 0.000 0.000 91.000 M 13.20 0.469
p 9.700 13.20 0.469

Subwatershed Time of Concentration Details:

stru# %> Land Flow Condition Slope (%) Ve"%g‘“' ““‘?&f‘“‘ Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 6.63 13.00 196,00 2.570 0.021
valley fans
8. Large gullies, diversions, and low
flowing streams 8.83 120.00 1,359.00 8.910 0.042
#1 1 Time of Concentration: 0.063

J
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Bond Scenario 9/2014

Prediction Point PP 4B

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitiand, NM 87416

Phone: 505-598-4200

C
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General Information

Storm Information:

Storm Type:  NRCS TYPE II-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches

)
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Structure Networking:
(flows Musk. K .
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000  PP4B
#1
Chanl
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Structure Summary:
Immediate Total
o~ . Peak Total Runoff
Contributing Area Contributing Area Discharge Volume
(ac) (ac) (cfs) (ac-ft)
FI 9,100 9,100 1238 DXL
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Structure Detail:

Structure #1 (Riprap Channel

PP4B

Trapezoidal Riprap Channel Inputs:

Riprap Channel Results:

C

Material: Riprap

Left Right Freeboard Freeboard Freeboard
Botto;r%;\ﬁ dth Sideslope Sideslope Slope (%)
Ratio Ratio Depth () % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 15.7 1.00

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 1238 cfs
Depth: 0.16 f 1.16ft
Top Width: 6.98 ft 12.98 ft
Velocity*:
X-Section Area: 1.06 sq ft
Hydrautic Radius: 0.151 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00 in
Dmax: 11.25in

Velocity and Manning's n calculations may not apply for this method.
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Subwatershed Hydrology Detail: -)

" Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
Stru # SWs Musk X UHS Discharge
# {ac) {hrs) {hrs) Number (ac-ft)
(cfs)
#1 1 9.100 0.080 0.000 0.000 $1.000 M 12.38 0.440
Y 9.100 12,38 0.440
Subwatershed Time of Concentration Details:
Stru # S‘:S Land Flow Condition Slope (%) "e’?&g"“' H“*(z&)D‘St' Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 4.17 12.00 288.00 2.040 0.039
8. Large gullies, diversions, and low
flowing streams 9,37 130.00 1,388.00 9.180 0.041
#1 1 Time of Concentration: 0.080

J
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Bond Scenario 9/2014

Prediction Point PP 5

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C
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General Information
Storm Information:
Storm Type:  NRCS TYPE II-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
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( , Structure Networking:
(flows Musk. K i
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel Lo#1 ==> End 0.000 0.000 | PP5
#1
Chan?
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Structure Summary:

Immediate Total

Contributing Area  Contributing Area Peak Total Runoff

Discharge Volume
ac) (ac) (cfs) (ac-fty

#1

27000 >/.6UU I8.81 £.27
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Structure Detail:
Structure #1 (Riprap Channe/
PP5
Trapezoidal Riprap Channel Inputs:
Material: Riprap
- Left Right Freeboard Freeboard Freeboard
Bottog:c)w idth Sideslope Sideslope Slope (%) reenoar reeboar reeboar
Ratic Ratio Depth (ft) % of Depth  Mult. x (WxD)
12.00 3.0:1 3.0:1 17.4 1.00
Riprap Channel Results:
Simons/OSM Method - Steep Slope Design
w/o Freeboard w/ Freeboard
Design Discharge: 48.81 cfs
Depth: 0.30ft 1.30 ft
Top Width: 13.78 ft 18.78 ft

Velocity*:

X-Section Area: 383sqft

Hydraulic Radius: 0.276 ft
Froude Number*:
Manning's n*:

Dmin: 3.00in

D50: 9.00 in

Dmax: 11.25in

Velocity and Manning's n calculations may not apply for this method.
Printed 04-29-2009
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Subwatershed Hydrology Detail: J

. Peak
SWS Area Time of Conc Musk K Curve . Runoff Volume
Strug oW Musk X UHS Discharge
# {ac) (hrs) {hrs) Number (ac-ft)
{cfs)
#1 1 57.600 0.138 0.000 0.000 91.000 M 48.81 2.266
b 57.600 48.81 2.266

Subwatershed Time of Concentration Details:

Stru # 5‘2’5 Land Flow Condition Slope (%) Ve”z'ﬂ'ii"t‘ ”""(z';t)DiSt' Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 L Lalley fans 14.95 45.00 301.00 3.860 0.021

8. Large gullies, diversions, and low

flowing streams 5.66 170.00 3,005.00 7.130 0.117

#1 1 Time of Concentration: 0.138

9
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Bond Scenario 9/2014

Prediction Point PP 6

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitiand, NM 87416

Phone: 505-598-4200

C
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General Information
Storm Information:
Storm Type: NRCS TYPE 11-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
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Structure Networking:
(flows Musk. K .
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP6
#1
Chan’?
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Structure Summary:

Immediate Total

Contributing Area Contributing Area . Pcak  Total Runoff

Discharge Volume
(ac) (ac) (cfs) (ac-f)

#1

LU PZAUVY) 7999 1.Ub

J
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Structure Detail:
Structure #1 (Riprap Channel,
PP6
Trapezoidal Riprap Channel Inputs:
Material: Riprap
: Left Right Freeboard Freeboard Freeboard
Bottom Width  Sidesiope  Sideslope  Slope (%) | - x reeboar eenoar
) Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
12.00 3.0:1 3.0:11 16.6 1.00
Riprap Channel Results:
Simons/OSM Method - Steep Slope Design
w/o Freeboard w/ Freeboard
Design Discharge: 29.94 cfs
Depth: 0.20 ft 1.20 ft
Top Width: 13.22 ft 19.22 1t
Velocity*:
X-Section Area: 2,57 sq ft
Hydraulic Radius: 0.193 ft
Froude Number*:
Manning's n*:
Dmin: 3.00 in
D50: 9.00 in
Dmax: 11.25in
Velocity and Manning's n calculations may not apply for this methed.
Filename: PP€.sc4 Printed 04-29-2009
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Subwatershed Hydrology Detail: J
sws  SWSAres  Time of Conc Musk K Curve Peak Runoff Volume
Stry # Musk X UHS Discharge
# (ac) (hrs) (hrs) Number (ac-ft)
(cfs)
#1 1 22.000 0.088 0.000 0.000 91,000 M 29.94 1.063
M 22.000 25.94 1.063
Subwatershed Time of Concentration Details:
stu# > Land Flow Condition Slope (%) Ve';-ﬂg"“' H°"(Z&)["5" Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 10.48 35.00 334.00 3.230 0.028
8. Large gullies, diversions, and low
flowing streams 8.45 160.00 1,894.00 8.710 0.060
#1 1 Time of Concentration: 0.088
Filename: PP6.sc4 Printed 04-29-2009
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Bond Scenario 9/2014

Prediction Point PP 7

LR
BHP Navajo Coal Company
P.0O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C
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General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
) Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP7.sc4 Printed 04-29-2008
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Structure Networking:
Type Stru # (Ifj‘ot;«gs Stru # M(u;fs )K Musk. X | Description
Channe! #1 ==> FEnd 0.000 0.000 | PP7
#1
Chan'l
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Structure Summary:

Immediate Total

Contributing Area Contributing Area . cak  Total Runoff

Discharge Volume
(ac) (ac) (cfs) (ac-ft)

#1

1527800 152800 124738 5,95

9
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Structure Detail:

Structure #1 (Riprap Channel)

PP7

Trapezoidal Riprap Channel Inputs:

Riprap Channel Results:

Material: Riprap

. Left Right Freeboard Freeboard Freeboard
B"m"(‘;t;" i Gidesiope  Sideslope  Slope (%) .
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
12.00 3.0:1 3.0:1 16.8 1.00

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 124.38 cfs
Depth: 062 ft 1.62 ft
Top Width: 15.72 ft 21.72 1t
Velocity*:
X-Section Area: 8.59sqft
Hydraulic Radius: 0.539 ft
Froude Number*:
Manning's n*:
Dmin: 5.00in
D50: 15.00 in
Dmax: 18.75in

Velocity and Manning's n calculations may not apply for this method.
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Subwatershed Hydrology Detail: 3

. Peak [
SWSArea  Time of Conc Musk K Curve ) Runoff Volume
Stru# 0 Musk X UHS Discharge
{ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 152.800 0.187 0.000 0.000 91.000 M 124.38 5.965
Z 152.800 124.38 5.965

Subwatershed Time of Concentration Details:

stru# >%°  Land Flow Condition Slope (%) "erz&'}"“‘ H""'(Z[;t)D'St‘ Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 2033 25.00 123.00 4.500 0.007
valley fans
g' Large gullies, diversions, and low 6.22 302.00 4,853.00 7.480 0.180
owing streams
#1 i Time of Concentration: 0.187
Filename: PP7.sc4 Printed 04-29-2009
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( " Title: A2 Bond Scenario 2014 ( Notice (

Description; Prediction Point PP-7 Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best

Folder: use of the products.
Date: 27/04/2009

Gradient [%)] 16.80 Froude number 3.34
Discharge [ft3/s] 125.00 Cross section [ft2] 8.83
Water level [ft] 0.64 Wetted perimeter [ft]} 16.02
Average velocity [ft/s] 1415 Hydraulic radius [ft] 0.55
Stretch Length v K Vadm Vb Material V taumax  tauadm GeoFil
[ft] [tVs] [fts] [ft/s] [Ib/ft2] [Ib/ft2]
2 8.00 0.00 1.00
2.1 6.00 - - Stiff Clay (cohesive) N - - N
3 6.33 9.10 1.00
341 6.33 5.00 3.98 GabionMats 12" N 5.18 6.53 Y
4 12.00 14.95 1.00
41 12.00 5.00 3.98 GabionMats 12" N 6.79 7.01 Y
5 6.33 9.10 1.00
5.1 6.33 5.00 3.98 GabionMats 12" N 5.18 6.53 Y
6 6.00 0.00 1.00
6.1 6.00 - - Stiff Clay (cohesive) N - - N
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Title: A2 Bond Scenaric 2014
Description: Prediction Point PP-7

Folder:
Date: 27/04/2009

Description Roughness
Stiff Clay (cohesive) 0.0250
GabionMats 12" 0.0301

2

Allow. shear stress
[b/it2]

0.46

7.01

Notice

Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best
use of the products.

\ Rock d50 Thickness Rockfill unit weTime C Shields
{inch] f [Ib/ft3] [h]

Y

N 5.90 0.98 165.51 0.140
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Bond Scenario 9/2014

Prediction Point PP 8

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

J
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General Information
Storm Information:
Storm Type:  NRCS TYPE I1I-70
Design Storm: 10Dyr-6 bL
Rainfall Depth: 1.300 inches
Filename: PP8.sc4 a Printed 04-28-2009
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Structure Networking:
(flows Musk. K -
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP8
#1
Chan'l
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Structure Summary:
Immediate Total
Contributing Area Contributing Area Dis?ciaal:ge To\t/?:lE;ZOﬁ
(ac) (ac) (cfs) (ac-R)
#1 4,000 34,000 4695 1.0/

C
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Structure #1 (Riprap Channel,

PPE

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

: Left Right Freeboard Freeboard Freeboard
Botto?;t)w idth Sideslope Sideslope Slope (%) .
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
12.00 3.01 3.0 14.9 1.00

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 46.95 cfs
Depth: 0.31 1 131 R
Top Width: 13.87 & 19.87 ft
Velocity*:
X-Section Area: 4.04 sq ft
Hydraulic Radius: 0.289 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00 in
Dmax: 11.25in

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

J
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(v Subwatershed Hydrology Detail:
. Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
strug WS Musk X UHS Discharge
# (ac) (hrs) (hrs) Number {ac-ft)
(cfs)
#1 1 34.500 0.082 0.000 0.000 91.000 M 46,95 1.667
Y 34.500 46.95 1.667
Subwatershed Time of Concentration Details:
Stru# %> Land Flow Condition Slope (%) Ve%')"“' H°'i(zf.:t)["5t' Velocity (fps)  Time (hrs)
#1 1 S. Nearly bare and untilled, and alluvial 29.87 95.00 318.00 5.460 0.016
valley fans
8. Large gullies, diversions, and low
flowing streams 8.79 188.00 2,138.00 8.890 0.066
#1 1 Time of Concentration: 0.082
Filename: PP8.sc4 Printed (04-29-2009
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Bond Scenario 9/2014

Prediction Point PP 9

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

5

Filename: PP8.sc4 Printed 04-28-2009
98



SEDCAD 4 for Windows

Dmmirinkt 4008 _2ANT Davsals | Qrbkismis

2
General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP9.sc4 Printed 04-29-2009
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Structure Networking:
{flows Musk, K -
Type Stru # into) Stru # (hrs) Musk, X | Description
Channel #1 ==> End 0.000 0.000 | PPY
#1
Chanl

9
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Structure Summary:
Immediate Total
Contributing Area  Contributing Area Disi?\i’: ge Tosa:ihl;(;:;off
(ac) {ac) (cfs) (ac-)
FI 9,800 9.800 I33% 1X: ¥4
Filename: PP9.sc4 Printed 04-28-2009
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Structure Detail:

Structure #1 (Riprap Channel)

PP9

Trapezoidal Riprap Channel Inputs:

Material: Riprap

: Left Right Freeboard Freeboard Freeboard
Botto?;()w idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 15.6 1.00

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 13.34 cfs
Depth: 0.17 ft 1.17 ft
Top Width: 7.04 ft 13.04 ft
Velocity*:
X-Section Area: 1.13sq ft
Hydraulic Radius: 0.160 ft
Froude Number*:
Manning's n*:
Dmin: 3.00 in
D50: 9.00 in
Dmax: 11.25in

Velocity and Manning's n calculations may not apply for this method.
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c’ Subwatershed Hydrology Detail:
sws  SWSArea  Time of Conc Musk K Curve Peak Runoff Volume
Stru# Musk X UHS Discharge
(ac) (hrs) (hrs) Number (ac-ft)
{cfs)
#1 1 S.800 0.060 0.000 0.000 81.000 M 13.34 0.474
p3 9.800 13.34 0.474
Subwatershed Time of Concentration Details:
Stru # Sv;'s Land Flow Condition Slope (%) Verztl))ist. Hori(zf;t)D fst. Velocity {fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 9.77 25.00 256.00 3.120 0.022
8. Large qullies, diversions, and low
flowing streams 11.67 166.00 1,423.00 10.240 0.038
#1 1 Time of Concentration: 0.060
Filename: PP3.sc4 Printed 04-29-2009
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Bond Scenario 9/2014

Prediction Point PP 10

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416
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9
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2
General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP10.sc4 Printed 04-29-2009
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Structure Networking:
(flows Musk. K e
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP10
#1
Chan'l

B
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Structure Summary:
Immediate Total
o e . Peak Total Runoff
Contributing Area Contributing Area Discharge Volume
(ac) (ac) (cfs) (ac-ft)
FI 56.000 56.000 7621 Z7T
Filename: PP10.sc4 Printed 04-28-2009
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Structure #1 (Riprap Channel

PP10

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

) Left Right Freeboard Freeboard Freeboard
B°“°E‘;t;” idth  Gidesiope  Sideslope  Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
12.00 3.0:1 3.0:1 14.6 1.00

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

wjo Freeboard w/ Freeboard
Design Discharge: 76.21 cfs
Depth: 0.46 ft 1.46 ft
Top Width: 14.78 ft 20.78 ft
Velocity*:
X-Section Area: 6.20sq ft
Hydraulic Radius: 0.415ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
DS0: 9.00 in
Dmax: 11.25in

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

9
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C Subwatershed Hydrology Detail:
sws  SWSArea  Time of Conc Musk K Curve Peak Runoff Volume
Sru# Ty Musk X UHS Discharge
(ac) {hrs) {hrs) Number {ac-ft)
(cfs)
#1 1 56.000 0.117 0.000 0.000 91.000 M 76.21 2.706
E 56.000 76.21 2.706
Subwatershed Time of Concentration Details:
stu# %> Land Flow Condition Siope (%) Verzhg"“‘ ”°”(Zf't)[’ St Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 34.01 50.00 147.00 5.830 0.007
valley fans
8. Large gullies, diversions, and low
flowing streams 7.51 246.00 3,275.00 8.220 0.110
#1 1 Time of Concentration: 0.117
Filename: PP10.sc4 Printed 04-28-2009
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Bond Scenario 9/2014

Prediction Point PP 11

LR
BHP Navajo Coal Company
P.0. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

9
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2
General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
Design Storm: 10yr-6bhr
Rainfall Depth: 1.300 inches
Filename: PP11.sc4 Printed 04-29-2009
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Structure Networking:
(flows Musk, K .
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP11
#1
Chan?

)
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Structure Summary:

Immediate Total

Contributing Area Contributing Area Peak Total Runoff

Discharge Volume
(ac) (ac) (cfs) (ac-ft)

#1

12,500 12,300 1b./9 u.Sy

C

Filename: PP11.sc4
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Structure Detail:

Structure #1 (Riprap Channel)

PP11

Trapezoidal Riprap Channel Inputs:

Material: Riprap

; Left Right Freeboard Freeboard Freeboard
Bottoa:t)w idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
6.00 3.0:1 3.0:1 14.7 1,00

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 16.74 cfs
Depth: 0.21 ft 1.21ft
Top Width: 7.29 ft 13.29 ft
Velocity*:
X-Section Area: 1.43 sq ft
Hydraulic Radius: 0.194 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00 in
Dmax: 11.25in

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

5
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(«V Subwatershed Hydrology Detail:
. Peak
Stru # 5\;,5 SWSArea  Time of Conc Musk K Musk X Curve UHS Discharge Runoff Volume
(ac) (hrs) (hrs) Number (ac-ft)
(cfs)
#1 1 12.300 0.017 0.000 0.000 91.000 M 16.74 0.594
¥ 12.300 16.74 0.594
Subwatershed Time of Concentration Details:
stu# %> Land Flow Condition Slope (%) VG'E'&‘)’M' ”""(z&)‘f"""" Velocity (fps)  Time (hrs)
#1 1 9, Small streams flowing bankfull 10.17 185.00 1,819.00 28.700 0.017
#1 1 Time of Concentration: 0.017
Filename: PP11.sc4 Printed 04-29-2009
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Bond Scenario 9/2014

Prediction Point PP 12

LR
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2
General Information
Storm Information:
Storm Type:  NRCS TYPE 11-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP12.sc4 Printed 04-29-2009
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Structure Networking:
{flows Musk. K _—
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP12
#1
Chan'l

J
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Structure Summary:
Immediate Total
L _— Peak Total Runoff
Contributing Area Contributing Area Discharge Volume
(ac) (ac) (cfs) (ac-ft)
71 T0.9500 10,900 9.2 U0.43

C
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Structure Detail:

Structure #1 (Riprap Channel)

PP12

Trapezoidal Riprap Channel Inputs:

Riprap Channel Results:

Material: Riprap

; Left Right Freeboard Freeboard Freeboard
BOHO?;,(;N idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth ~ Mult, x (VxD)
6.00 3.0:1 3.0:11 13.7 1.00

Simons/OSM Method - Steep Slope Design

wj/o Freeboard

w/ Freeboard

Design Discharge: 9.24 cfs
Depth: 0.14 ft 1.14 ft
Top Width: 6.84 ft 12.84 ft
Velocity*:
X-Section Area: 0.90 sq ft
Hydraulic Radius: 0.131 ft
Froude Number*:
Manning's n*:
Dmin: 2.00in
D50: 6.00 in
Dmax: 7.50in

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

3
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C Subwatershed Hydrology Detail:
sws  SWSArea  Time of Conc Musk K Curve Peak Runoff Volume
Stru # Musk X UHS Discharge
# (ac) (hrs) (hrs) Number (ac-ft)
(cfs)

#1 1 10.900 0.129 0.000 0.000 91.000 M 9.24 0.429
p 10.900 9.24 0.429

Subwatershed Time of Concentration Details:

Stu# %> Land Flow Condition Slope (%) Ve'?ﬂ’))‘“' ”"”ff't)"'“' Velocity (fps)  Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 10.88 167.00 1,535.00 3.290 0.129
valley fans
#1 1 Time of Concentration: 0.129
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Bond Scenario 9/2014

Prediction Point PP 13

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200
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General Information
Storm Information:
Storm Type:  NRCS TYPE [I-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP13.sc4 Printed 04-29-2009
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Structure Networking:
{flows Musk, K -
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000  PP13
#1
Chan’

J
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Structure Summary:

Immediate Total

Contributing Area Contributing Area Peak Total Runoff

Discharge Volume
(ac) (@) (cfs) (ac-ft)

#1

201300 ZOT 300 T3Z20 7.80

C

Fitename: PP13.sc4
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Structure #1 (Riprap Channel

PP13

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

. Left Right Freeboard Freehoard Freeboard
Botto?f\t;ﬂl idth Sideslope Sideslope Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
10.00 3.0:1 3.0:11 13.6 1.00

Riprap Channel Results:

Simons/OSM Method - Steep Slope Design

wfo Freeboard

w/ Freeboard

Design Discharge: 134.20 cfs
Depth: 0.78 ft 1.78 ft
Top Width: 14.70 ft 20.70 ft
Velocity*:
X-Section Area: 9.67s5qft
Hydraulic Radius: 0.647 ft
Froude Number*:
Manning's n*:
Dmin: 5.00 in
D50: 15.00 in
Dmax: 18.75in

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

J
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(v Subwatershed Hydrology Detail:
. Peak
SWSArea  Time of Conc Musk K Curve . Runoff Volume
stru# e Musk X UHS Discharge
(ac) (hrs) (hrs) Number {ac-ft)
{cfs)
#1 1 201.400 0.334 0.000 0.000 91.000 M 134.20 7.802
E 201.400 134.20 7.802
Subwatershed Time of Concentration Detaijls:
Stu# WS Land Flow Condition Slope (%) V‘“"E'f,(’)’i“' ”“‘(Zf;t)’"“' Velocity (fps)  Time (hrs)
S. Nearly hare and untilled, and alluvial
#1 1 valley fans 6.41 25.00 390.00 2.530 0.042
8. Large quilies, diversions, and low
flowing streams 4.50 301.00 6,692.00 6.360 0.292
#1 1 Time of Concentration: 0.334
Filename: PP13.sc4 Printed 04-29-2009
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Title: A2 Bond Scenario 2014 Notice
Description: Prediction Point PP-13 Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best
Folder: use of the products,
Date: 27/04/2009

Gradient [%] 13.60 Froude number 3.10
Discharge [ft3/s] 134.20 Cross section [fi2] 9.47
Water level {ft] 0.77 Wetted perimeter [fi] 14.87
Average velocity [ft/s] 14,17 Hydraulic radius {fi] 0.64
Stretch Length v K Vadm Vb Material V  taumax tauadm GeoFil
[ft] [ft/s] [ft/s] [fis] [Ib/t2] [Ib/t2]
2 6.00 0.00 1.00
2.1 6.00 - - Stiff Clay (cohesive) N - - N
3 6.33 9.30 1.00
3.1 6.33 5.00 3.58 GabionMats 12" N 5.08 6.53 Y
4 10.00 16.29 1.00
41 10.00 5.00 3.58 GabionMats 12" N 6.66 7.01 Y
5 6.33 9.30 1.00
5.1 6.33 5.00 3.58 GabionMats 12" N 508 6.53 Y
6 6.00 0.00 1.00
6.1 6.00 - - Stiff Clay (cohesive) N - - N



( " Title: A2 Bond Scenario 2014
Description: Prediction Point PP-13

Folder:
Date: 27/04/2008

Description Roughness
Stift Clay (cohesive) 0.0250
GabionMats 12" 0.0301

2

Allow. shear stress
[Ib/ft2]

0.46

7.01

s

v

129

Notice [ 7

Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best
use of the products.

Rock d50 Thickness Rockfill unit weTime C Shields
[inch] [f] [Ib/ft3] [h}
5.90 0.98 165.51 0.140
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Aaccaferri River Analysis

Jank Protections

Title:
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Description: Prediction Point PP-13

Folder:
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Bond Scenario 9/2014

Prediction Point PP 14

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

Filename: PP14.sc4 Printed 04-29-2009
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General Information
Storm Information:
Storm Type:  NRCS TYPE II-70
Design Storm: 10yr-6hr
Rainfall Depth: 1.300 inches
Filename: PP14.sc4 Printed 04-29-2009

132



SEDCAD 4 for Windows

Narwinkt 1000 /77 Damals | Qakuaak

3
C Structure Networking:
(flows Musk. K .
Type Stru # into) Stru # (hrs) Musk, X | Description
Channel #1 ==> End 0.000 0.000 | PP14
#1
Chanl
Filename: PP14.sc4 Printed 04-29-2009
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Structure Summary:

Immediate Total

Contributing Area  Contributing Area Peak  Total Runoff

Discharge Volume
(ec) (ac) (cfs) (ac-t)

#1

332800 3327800 17382 TZ.85

J
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Structure Detail:
Structure #1 (Riprap Channel)
PP14
Trapezoidal Riprap Channel Inputs:
Material: Riprap
; Left Right Freeboard Freeboard Freeboard
Botto?%)w idth Sideslope Sideslope Slope (%) reeboar reeboar reeboar
Ratio Ratio Depth (1) % of Depth  Mult. x (VxD)
14,00 3.0:1 3.0:1 4.4 1.00
Riprap Channel Results:
Simons/OSM Method - Steep Slope Design
w/fo Freeboard w/ Freeboard
Design Discharge: 173.82 cfs
Depth: 1.10 ft 2.10ft
Top Width: 20,59 ft 2659 ft
Velocity*:
X-Section Area: 18.99sg ft
Hydraulic Radius: 0.907 ft
Froude Number*:
Manning's n*:
Dmin: 3.00in
D50: 9.00in
Dmax: 11.25in
Velocity and Manning’s n calculations may not apply for this method.
Filename: PP14.sc4 Printed 04-29-2009
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Subwatershed Hydrology Detail: »)

y Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
strus WS Musk X UHS Discharge
# (ac) {hrs) {hrs) Number {(ac-f)
{cfs)
#1 1 332.800 0.527 7 0.000 0.000 91.000 M 173.82 12.847
Z 332.800 173.82 12.847
Subwatershed Time of Concentration Details:
stru# %S Land Fiow Condition Slope (%) Ve'&‘)m- ““"(zf;t)”‘“' Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 6.19 25.00 404.00 2.4807 0.045
8. Large gullies, diversions, and low
flowing streams 2.79 242.00 8,687.00 5.000 0.482
#1 1 Time of Concentration: 0.527
Filename: PP14.sc4 Printed 04-29-2009
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Bond Scenario 9/2014

Prediction Point PP 15

LR
BHP Navajo Coal Company
P.O. Box 1717
Fruitland, NM 87416

Phone: 505-598-4200

C
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General Information
Storm Information:

Storm Type:  NRCS TYPE [I-70

Design Storm: 10yr-6hr

Rainfall Depth: 1,300 inches
Filename: PP15.sc4 Printed 04-29-2009
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Structure Networking:
Type Stru # (g"tgs Stru # M(“;r‘;}‘( Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP15
#1
Chan'l

Filename: PP15.sc4
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Structure Summary:
Immediate Total
Contributing Area  Contributing Area Disiiaal:ge To;a;l S;r;oﬁ
e @9 @ @en
#1 75,400 75.300 5743 797

J
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Structure Detail:
Structure #1 (Riprap Channel)
PP15
Trapezoidal Riprap Channel Inputs:
Material: Riprap
: Left Right Freeboard Freeboard Freeboard
B"m’?;t)w Wh Gdesiope  Sidesiope  Slope (%) | oo reeboar reevoar
Ratio Ratio Depth (ff) % of Depth  Mult. x (VxD)
12.00 3.01 3.01 4.0 1.00
Riprap Channel Results:
Simons/OSM Method - Steep Slope Design
w/o Freeboard w/ Freeboard
Design Discharge: 57.43 cfs
Depth: 0.53ft 1.53ft
Top Width: 15.16 ft 21.16 f¢
Velocity*:
X-Section Area: 7.15sq ft
Hydraulic Radius: 0.467 ft
Froude Number*:
Manning's n*;
Dmin: 2.00in
D50: 6.00 in
Dmax: 7.50 in
Velocity and Manning's n calculations may not apply for this method.
Filename: PP15.sc4 Printed 04-28-2009
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Subwatershed Hydrology Detail: 9

. Peak
SWS Area  Time of Conc Musk K Curve . Runoff Volume
Stru# WS Musk X UHS Discharge
# (ac) (hrs) {hrs) Number (ac-f)
(cfs)
#1 1 76.400 0.243 0.000 0.000 91.000 M 57.43 2.973
Y 76.400 57.43 2,973

Subwatershed Time of Concentration Details:

stru# Y Land Flow Condition Slope (%) “’e'%ﬁ‘)m' H°"(zé)m$t' Velocity (fps)  Time (hrs)
5. Nearly bare and untilled, and alluvial
#1 1 valley fans 3.81 22.00 577.00 1.950 0.082
8. Large qullies, diversions, and low 371 124.00 3.346,00 5.770 0.161
flowing streams ) ’ e ’ )
#1 1 Time of Concentration: 0.243
Filename: PP15,sc4 Printed 04-29-2009
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Bond Scenario 9/2014

Prediction Point PP 16

LR
BHP Navajo Coal Company
P.O. Box 1717
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General Information
Storm Information:
Storm Type: NRCS TYPE II-70
Design Storm: 100 yr - 6 hr
Rainfall Depth: 2.040 inches
Filename: PP16.sc4 Printed 04-29-2009
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Structure Networking:
(flows Musk. K -
Type Stru # into) Stru # (hrs) Musk. X | Description
Channel #1 ==> End 0.000 0.000 | PP16
#1
Chan?
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Structure Summary:

Immediate Total

Contributing Area Contributing Area P22k Total Runoff

Discharge Volume
(ac) (ac) (cfs) (ac-ft)

#1

b/6.2Uu ©/0.2U00 3/8.U6 23392

3
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Structure #1 (Riprap Channel)

PP16

Structure Detail:

Trapezoidal Riprap Channel Inputs:

Material: Riprap

; Left Right Freeboard Freeboard Freeboard
B°tt°?;t)w 0 Sideslope  Sideslope  Slope (%)
Ratio Ratio Depth (ft) % of Depth  Mult. x (VxD)
10.00 3.0:1 3.0:1 2.2 1.00

Riprap Channel Results:

C

Simons/OSM Method - Steep Slope Design

w/o Freeboard w/ Freeboard
Design Discharge: 378.08 cfs
Depth: 1.59 ft 2.59 ft
Top Width: 19.56 ft 25.56 ft
Velocity*:
X-Section Area: 23.54sq ft
Hydraulic Radius: 1.173 ft
Froude Number*:
Manning's n*:
Dmin: 9.00 in
D50: 27.00 in
Dmax: 33.75in

Velocity and Manning's n calculations may not apply for this method.
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Subwatershed Hydrology Detail: J
SWS SWS Area  Time of Conc Musk K Curve Peak Runoff Volume
Stru # Musk X UHS Discharge
# (ac) (hrs) (hrs) Number (ac-ft)
(cfs)

#1 1 678.200 1.374 0.000 0.000 91.000 M 378.08 53.919
Yy 678.200 378.08 53.919

Subwatershed Time of Concentration Details:

stu# °%®  Land Flow Condition Slope (%) Verzh‘))'“‘ H°”(z‘;t)D'St' Velocity (fps) ~ Time (hrs)
#1 1 5. Nearly bare and untilled, and alluvial 1.03 15.00 1,457.00 1.010 0.400
valley fans
8. Large gullies, diversions, and low
flowing streams 1.58 208.00 13,192.00 3.760 0.974
#1 1 Time of Concentration: 1.374
Filename: PP16.sc4 Printed 04-29-2009
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Description: Prediction Point PP-16 Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best

Folder: use of the products,
Date: 27/04/2009

Gradient [%)] 2.20 Froude number 1.59
Discharge [H3/s] 378.10 Cross section [ft2] 34.17
Water level! {ft] 2.10 Wetted perimeter [ft] 23.27
Average velocity [ft/s] 11.06 Hydraulic radius [ft] 147
Stretch Length A K Vadm Vb Material V taumax tauadm GeoFil
[ [tus] [ft/s] [fUs] [ibAt2] [Ib/ft2]
2 6.00 0.00 1.00
2.1 6.00 - - Stiff Clay (cohesive) N - - N
3 9.49 7.93 1.00
3.1 9.49 5.00 1.10 Reno mattress 6" N 2.24 4.36 Y
4 10.00 13.04 1.00
4.1 10.00 5.00 1.10 Reno mattress 6" N 294 4,68 Y
5 9.49 7.93 1.00
5.1 9.49 5.00 1.10 Reno mattress 6" N 2.24 436 Y
6 6.00 0.00 1.00
6.1 6.00 - - Stiff Clay (cohesive) N - - N
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Description: Prediction Point PP-16

Folder:
Date: 27/04/2009

Description Roughness
Stiff Clay (cohesive) 0.0250
Reno mattress 6" 0.0277

2

Allow. shear stress
[Ib/ft2]

0.46

4.68

Notice

Maccaferri is not responsible for the drawings and the
calculations trasmitted, since they should be intended as
general design outlines and advice,aiming only to the best
use of the products.

v Rock d50 Thickness Roclidill unit we Time C Shields
[inch] [ft] [Ib/ft3] [h]
N 3.94 0.56 165.51 0.1