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26 DRAINAGE CONTROL PLAN 

26.1 Existing Drainage Control Structures 

26.1.1 Primary Roads – Water and Sediment Control 

Primary Roads will be designed and maintained in such a manner to minimize the contribution of 

additional suspended solids to surface runoff leaving the Permit Area.  If the results from the hydraulic 

analysis indicate the potential for erosion to occur, rip-rap rock or other forms of protective lining will be 

installed.  Primary Road drainage controls will be designed for a 10 year-6 hour storm event.  The design 

and construction of Primary Roads will both be certified by a Professional Engineer.  The construction will 

not commence until the designs are approved by the Regulatory Authority. 

 

26.1.2 Ancillary Roads Control of Siltation 

For existing and future Ancillary Roads, the runoff is usually drained into internal depression, or routed 

through existing nearby channels to impoundments or open mining pits.  These roads are located so as to:  

1) minimize construction efforts and disturbance, 2) keep road gradients minimal to deter erosion, and 3) 

minimize impact on existing drainage channels.  Ancillary road drainage control structures will be designed 

for a 2 year-6 hour storm event.  Measures will be taken to prevent contributions of additional suspended 

solids to stream flow or runoff outside the Permit Area, such as locating roads to prevent runoff from 

leaving the Permit Area, installing culverts, installing filter fences, or vegetating or otherwise stabilizing 

exposed surfaces such as sideslopes and roadcuts. 

 

26.1.3 Surface Water Control 

The Primary Roads are located with minimal impact upon existing drainage channels.  At topographical 

lows or where roads intersect drainage channels, surface flows are routed through the road embankments 

with culverts. 

 

All culverts are designed to safely pass the peak discharge from a 10 year-6 hour event for Primary Roads 

and 2 year-6 hour storm event for Ancillary Roads.  Exhibit 23-1 shows the existing haulroad and access 

road culvert typical cross sections. 

 

The utility routine for sizing culverts in SEDCAD+ was used to design the culverts.  The design peak flows 

were determined with the SEDCAD+ computer program.  All culvert watersheds were delineated, soil 

curve numbers determined and precipitation values for the event obtained from NOAA Atlas IV-New 

Mexico. 

 

Hydrologic and channel information pertinent to the Primary Road culverts, and downdrains are located 

in Table 26-1 and Table 26-2.  Hydrologic and channel information pertinent to the Ancillary Road culverts 
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are located on Table 26-3.  All culvert and downdrain locations and corresponding watershed are shown 

on Exhibit 26-1, Exhibit 26-2, Exhibit 26-3, Exhibit 26-4, Exhibit 26-5, Exhibit 26-6, and Exhibit 26-7.  

Reference Appendix 23.A and 23.B for additional culvert information. 

 

26.1.4 Primary Road Static Stability 

Primary Road embankment heights vary from 0 to 36 feet.  The majority of the road embankment heights 

average less than 10 feet.  Embankment height is defined as the difference in elevation from toe to grade. 

 

Historically, Navajo Mine has not had problems with road embankments stability based upon the following 

reasons: 

 

1. The mine’s geologic setting is in an area with an abundance of clay and shaley material with the 

majority of road embankments being constructed of this material, The cohesive values of the two types 

of soils vary from 1,000 to 10,000 pounds per square foot, 

2. The majority of the roads are on level ground, which requires minimum fill, 

3. There is no evidence of the presence of shallow ground water where embankments are located, and 

4. In the immediate natural hillsides and roads, there is no evidence of failures such as: 

a. creep 

b. landslides 

c. flows-wet & dry 

 

Other embankments which consist of the same materials and construction methods as the existing roads 

have been tested for stability (See Appendix 23.E, “Slope Stability”, for more information).  As a worst 

case scenario, refer to page 11-Q-29 in Appendix 26.A, “Lowe Railroad Embankment #1 Stability 

Analysis” as all Primary Road embankment heights are less than the embankment height used in the 

stability analysis. 

 

26.1.5 Railroad Drainage and Erosion Control 

The railroad is designed and constructed to control contribution of additional sediment to the downstream 

flows leaving the Permit Area.  Side ditches are provided in the cut section to collect the surface runoff 

from the cut slopes, track bed, service road and adjacent undisturbed areas.  The grades of the side 

ditches/channels coincide with the railroad gradient, which in most cases are 1.0 percent or less.  The 

watersheds for the side ditches are generally small.  The flow velocity in the side ditches will seldom 

exceed the erosive velocity of the soil.  The use of low gradient side ditches is a “best management 

practice” (BMP) in controlling the flow velocity and thereby minimizing the contribution of additional 

sediment to the downstream flows.  At fill sections, relief ditches are utilized to route surface runoff to a 
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natural drainage channel.  The relief ditches are located along the toe of the railroad embankment.  The 

grade of the relief ditches varies from moderate to steep depending on the topography.  The flow velocity in 

the relief ditches will in some cases exceed the erosive velocity of the soil.  In cases where the erosive 

velocity are exceeded and there is visible erosion, other types of BMP will be considered to control the 

sediment or erosion.  The procedure and design criteria outlined below will be used to determine the type 

BMP that will be applied to control the sediment or erosion, if any is required. 

 

• Field survey each concentrated flow or ditch created due to the construction of the railroad.  From 

the field surveys and topographic maps determine the ditch slopes, sizes, flow lengths, soil types, 

approximate watersheds, and note any visible erosion. 

• Using the data obtained above perform hydrological analysis for each ditch.  Since the watersheds 

are small and numerous, several worse case hydrology analysis will be done at appropriate 

watershed size increments.  The criteria below will be used for the worse case hydrology analysis. 

a) Minimum Design Storm Event – the 10 year – 6 hour storm 

◊ Storm Distribution Type – SCS Type II-65 

◊ Time of Concentration – Assumed to be equal to zero or instantaneous.  This would be a 

conservative analysis giving higher peak discharges for design purposes. 

◊ Curve Number – Assumed to be equal to 89 for all watersheds.  The recommended curve 

number for a graveled road on a Class C soil is 89.  The assumption is conservative since 

the adjacent undisturbed areas that will be contributing surface runoff to the design 

structures have lower curve numbers. 

◊ The Sedcad+ computer software will be used to model the hydrology. 

◊ For worse case analysis use watershed increments of 0.5, 1.0, 2.0, 4.0, 6.0, and 8.0 acres.  

The watersheds greater than 8.0 acres will be modeled separately. 

◊ For watersheds greater than 8.0 acres the criteria above will also apply except for the curve 

number and time of concentration.  The curve number will be determined using the 

procedure outlined in this Section.  The time of concentration will be determined based on 

actual watershed configuration.  

◊ Perform the hydraulic analysis using the results from the hydrology analysis above.  The 

Sedcad+ channel design utility will be utilized for the hydraulic analysis of the 

ditches/channels.  The ditches/channels will be verified to safely pass the peak discharge 

from the 10 year – 6 hour storm event.  The maximum flow velocity will be determined for 

each ditch/channel and compared to the erosive velocity of the soil. 

• If the flow velocity is less than the erosive velocity, the existing ditch/channel configuration is 

sufficient in controlling the contribution of additional sediment to the downstream flow and no 

additional BMP is warranted.   
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• If the flow velocity in a ditch/channel exceeds the erosive velocity an appropriate type of BMP 

will be considered for controlling sediment and erosion. 

• For watersheds ≤ 8.0 acres and the flow velocity > erosive velocity. 

◊ If there is no erosion visible a silt fence or straw bale barrier will be installed. 

◊ If erosion is visible a protective channel lining, i.e. rip-rap or straw bale check dams will be 

installed. 

• For watersheds > 8.0 acres and the flow velocity > erosive velocity a protective channel lining, i.e. 

rip-rap will be placed. 

 

Refer to Appendix 26.B for supporting design data.  For locations of side ditches, relief ditches, drop 

structures, culverts, downdrain pipes, silt fences, straw bale barriers, straw bale check dams, and livestock 

crossings, see Exhibit 11-14A through 11-14G.  For typical sections of ditches, drop structures, downdrain 

pipes, silt fences, straw bale barriers, straw bale check dams, and railroad cut/fill sections, see Exhibit 11-

14H and 11-14J. 

 

The railroad embankment slopes generally are hydrologically stable, very little rilling or erosion occurs on 

the slopes.  Overland sheet flow is the primary type of flow that occurs on the embankment slopes.  The 

stability is partly due to the infiltration of ballast material (1.5 inch crushed rock) into the embankment 

slopes.  On large embankments with long slopes, berms/ditches and downdrain pipes are used to prevent 

concentrated flows from running down the slopes.  Berms and ditches are located at the crest of railroad 

embankments to divert surface runoff to the downdrain pipes.  The downdrain pipes extend from the crest 

of the embankment to the toe.  Energy dissipater will be installed at the outlet of the downdrain pipes to 

prevent scouring.  Overall a very minimal amount of sediment has been transported to the toe of the 

embankments during the period the rail system has been in service, approximately 25 years.  Deposition 

occurs immediately adjacent to the toe of the embankment inside the ROW or Permit Area. 

 

The railroad culverts were checked for capacity and adequacy for a peak discharge from a 10-yr, 6-hr 

event.  Peak flows were determined with the SEDCAD+ computer program.  Culvert watersheds were 

delineated, soil curve numbers were determined, and precipitation values for events were obtained from 

NOAA Atlas IV-New Mexico.  The railroad culverts and pertinent information are shown in Table 26-2 

and Table 26-4.  Their locations and corresponding watersheds are shown in Exhibit 26-1, Exhibit 26-

2, Exhibit 26-3, Exhibit 26-4, Exhibit 26-5, Exhibit 26-6, and Exhibit 26-7.  Refer to Appendix 23.A 

and Appendix 26.B for hydrological analysis and SEDCAD+ runs. 

 

All necessary field data obtained to evaluate the existing culverts were obtained from cross sectional 

surveys.  The cross sectional survey determined the following culvert data: 
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1. Pipe size type and length 

2. Pipe invert slope, and 

3. Headwater depths of road embankments over pipe. 

 

With the above information, the railroad culverts were checked for the design discharge using SEDCAD+.  

The field surveyed “Available Maximum Headwater Depth” was compared with calculated headwater to 

check pipe adequacy. 

 

The majority of the railroad culverts are of single barrel arrangements except for the culverts CP-23 & 24.  

Culverts CP-23 & 24 consist of two 57 inch by 38 inch corrugated steel pipe-arches with 4 feet diameter 

CMP drop inlets and serve as emergency spillways for Barber Stockpile Pond #2.  The spillway was 

checked using an equivalent round pipe for the arch pipe, the equivalent round pipe is a 48 inch diameter 

pipe.  See SEDCAD+ run in Appendix 26.C and Exhibit 26-8 for more details. 

 

Culvert numbers 8, 9, 13, and 14 are arranged in the field in series.  Culvert CP-8 is immediately upstream 

of culvert CP-9, and culvert CP-14 is upstream of CP-13 (CP-8/9 are not in series with CP-14/13).  

Analysis of these culverts commenced with the downstream pipe.  This way, the controlling headwater 

depth of the downstream pipe is the tailwater depth for the upstream pipe’s outlet HW depth calculations.  

In both cases (CP-8/9 and CP-14/13) the upstream pipe outlet and downstream pipe inlet are submerged at 

peak design discharge. 

 

The controlling headwater depths for CP-8/9 and CP-14/13 are inlet/inlet and outlet/inlet, respectively.  

See Figure 26-1 and Figure 26-2 for the drawings of pipes in a series. 

 

All drainage and erosion control structures along the railroad will be maintained to ensure that no adverse 

condition that maybe harmful to the environment will arise.  Structures will be inspected after each major 

storm event, any adverse conditions identified will be corrected. 

 

26.1.5.1 Railroad Static Stability 

The majority of the alignments are located on original ground with the exception of four embankments.  

The railroad has two major embankments with culverts:  the Chinde Wash and the Up-Dip Barber Railroad 

embankments. 

 

The Chinde Wash embankment (Big Fill) has a static safety factor of 1.5.  See Permit NM-0003C, Chapter 

34, Appendix 34-D for a copy of the report on this certification.  Figures 5 and 6 of this report were done 
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by two different consulting firms with several years time between each drawing.  Figure 5 was drawn by 

Terratech in 1973 and referenced by Steffen, Robertson and Kristen (SRK) in their 1985 report.  SRK drew 

Figure 6 for their report and the minor differences between figures 5 and 6 reflect only the different 

approach each author utilized.  Both drawings and the analyses performed by the two consultants resulted 

in nearly identical factors of safety for the structure (see Appendix 34-D, page 34-D-15).  A Seismic 

Stability Analysis for the Big-Fill was performed by SRK in 1987.  The summary concluded based on a 

design horizontal acceleration of 0.08g, the safety factor of the fill, against failure under earthquake 

loading, generally exceeds 1.2.  This is considered adequate for the stability of the fill.  The findings report 

can be found in Permit NM-0003C, Chapter 29, Appendix 29-E. 

 

The drop structure at the Chinde Wash embankment (Big Fill) will receive periodic maintenance following 

major precipitation events.  Riprap, sized to pass a 10 year-6 hour flow, has been placed on filter fabric so 

as to prevent erosion.  The riprap is comprised of an appropriate gradation of particle sizes.  All remedial 

measures recommended by SRK were completed in 1985 (see Permit NM-0003C, Chapter, Appendix 34-

D). 

 

The Up-Dip Barber Railroad embankment has a minimum safety factor of 4.4.  See Permit NM-0003C, 

Chapter 34, Appendix 34-F for the safety factor determination and the laboratory test results for the 

embankment. 

 

Two additional embankments impound water along the railroad.  These embankments are Lowe 

Embankments No. 1 and No. 2 and are located along the railroad just north of the Lowe Pit Coal Stockpile 

in Area 3.  Both embankments contain small surface water runoff from the Lowe haulroad and spoil storage 

areas.  A stability analysis was conducted in 1987 by Western Technologies Inc.  Results on the largest of 

these embankments reported a static safety factor of 3.4.  A copy of the analysis is found in Permit NM-

0003C, Chapter 29, Appendix 29-C. 

 

26.2 Ponds, Impoundments, Berms and Embankments 

Ponds, impoundments, berms or embankments are used within the Permit Area to: 1) capture and/or treat 

surface water runoff from unreclaimed spoil, coal handling, shop, office or maintenance facilities, or other 

disturbed areas where runoff could leave the Permit Area, 2) prevent surface water runoff from undisturbed 

upstream areas from entering into active mine pits, and 3) reduce the amount of topdressing loss from 

topdressing stockpiles due to wind and surface water erosion.  Upon disturbance/removal of sediment 

ponds due to mining advancement, the pit will provide drainage and sediment control during mining 

operations.  The remaining sediment ponds will provide drainage and sediment control during regrade and 

reclamation.  Other appropriate water and sediment control structures may be constructed as needed. 
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All temporary drainage control structures such as sedimentation ponds, impoundments, berms and 

embankments will be reclaimed according to the procedures outlined in Part 5 – Reclamation plan. 

 

26.2.1 Sediment Ponds 

The pond tables (see Table 26-5 for index listing of the pond tables) identify each sediment pond and 

specify the criteria used for the design of each pond.  The pond tables also provide references for locating 

the supporting design data, design drawing, and the as-built drawing for each pond.  The pond tables and 

the referenced data for each respective pond provide the information required for demonstrating that the 

ponds comply with CFR 30 Parts 816.46, 816.47 and 816.49.  The hazard classification for each pond is 

also specified on the pond tables.  The locations of the ponds are shown on Exhibit 26-9, Exhibit 26-

10, Exhibit 26-11, and Exhibit 26-12. 

  

The sediment ponds are designed to retain either the 10 year-24 hour or the 100 year-6 hour precipitation 

event.  Riprap material is placed at the pond inlets and spillways if the hydraulic analysis indicates that a 

protective lining is required to minimize and control erosion.  The spillways are designed to safely pass the 

peak discharge from the 25 year-6 hour precipitation event.  

 

To ensure that the design capacity is maintained, the maximum permissible gauge reading for the 

water/sediment level will be provided.  The volume above the maximum permissible water/sediment level 

is equal to the design volume and the volume below it, the excess volume.  If the water or sediment level 

should exceed the maximum permissible gauge reading then the impoundment will be either pumped or 

cleaned out down to an acceptable level.  This will insure that the design volume is maintained at all times.  

The maximum permissible gauge reading for water/sediment level to maintain the design volume will be 

provided for each impoundment, except for the sewer ponds, storage ponds for dust suppressant water, 

highwall impoundments, and North Cells.  The permissible water/sediment level in the North Cells will be 

referenced from the top of overflow between Cell B and C.  The maximum gauge reading for the 

permissible water/sediment level are on the pond tables, see Table 26-5 for index listing of the pond tables. 

 

The watershed sizes and curve numbers change due to areas being mined and reclaimed.  This results in 

changes in the volume of surface runoff that need to be retained by the impoundments.  The hydrology and 

the maximum permissible gauge reading will be updated annually to account for these changes. 

  

After a runoff event, 90 percent of the design capacity will be restored within 10 days, provided the pond is 

accessible.  Weather and ground conditions may limit access to some ponds particularly those in the 

reclaimed areas.  Accessing these ponds during muddy conditions with dewatering equipment will cause 
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excessive damage to the adjacent reclaimed lands.  In such a case, the dewatering will occur as soon as 

conditions improve. 

 

Inspection and maintenance will be done on a periodic basis to ensure the ponds are kept in good condition 

and functional.  Inspections will be performed on a quarterly basis; the fourth quarter inspection will be an 

annual inspection that will be submitted to the regulatory agency.  The quarterly inspections will be kept on 

file at the mine site.  Any maintenance items identified from the inspections will be promptly repaired or 

corrected. 

 

Approval for additional sediment ponds will be obtained from the regulatory agency prior to construction.  

The detail engineering drawings and the supporting design data will be submitted for review and approval.  

After completion of construction an as-built drawing of the pond will be submitted for review.  A registered 

professional engineer will certify both the design and the as-built drawings. 

 

General Notes:  

 

 All references unless otherwise noted are from the current approved PAP. 

 25 year – 6 hour Peak Discharge is the design flow for all spillway design. 

 All ponds without spillways are designed to handle runoff volume with 1 ft. of freeboard except 

where noted. 

 

26.2.2 Modification to Operations of Pond 5 and North Cells 

The operations of Pond 5 and the North Cells were modified to reduce the frequent clean-out of Cell A 

(lined) and to increase the flow path in Cell A2.  In order for Pond 5 to maintain sufficient capacity the 

stormwater and plant washdown water is being pumped to Cell A2.  Cell A2 was divided into three 

additional cells to increase the flow path, which will allow coal fines to settle and to facilitate cleaning.  

The pump from Pond 5 has a maximum flow of 3.5 cfs so the outlet pipe from Cell A2 is sufficient to 

handle the flow into Cell A. 

 

Cell A, Cell B and Cell C will collect the stormwater from the North Facility and equipment washdown 

water from the North Shop.  Cell A has a liner; all the flows are diverted into this cell except for the runoff 

from the side slope into the other two cells.  The overflow from Cell A to Cell B is equipped with a 

skimmer to retain any hydrocarbons within the lined cell.  This will be the main hydrocarbon treatment for 

the North Facilities.   
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The water collected in Cells B and C will be periodically pumped to either the Lowe Loadout Pond or 

Barber Loadout Pond via the existing mainline to be used as dust suppressant water on the haulroads.  If the 

water truck loadout ponds are full or for some reason cannot receive the water from Cell A2 then the water 

will be pumped to other sediment ponds having sufficient capacity.  The permissible gauge reading or 

elevation will not be exceeded when pumping to other ponds. 

 

This is a temporary solution for managing the effluent collected in Pond 5.  The plant washdown system 

has been automated to comply with MSHA standards and the amount of effluent generated has increased 

significantly.  For the long term solution an engineer study will be done to determine the best way to 

manage the plant washdown water. 

 

The hydrology data and design exhibits have been revised to reflect the operational modification.  The 

revised or updated hydrology data for Pond 5 and the North Cells are presented in Appendix 26.C.  The 

embankment placed over the spillway between Cell A and Cell A2 is presented on Exhibit 26-13.  The cells 

were surveyed after completion of recent clean-out.  This survey data has been incorporated into the revised 

exhibit. 

 

26.2.3 Ponds with a Single Closed Spillway 

Five sediment ponds at Navajo Mine have been constructed, each with a single closed spillway.  The ponds 

constructed as such are: Hosteen #3, Barber #2, and Block C Ponds 1, 2, and 3. All are located along the 

railroad embankment in Area 2.  The ponds were designed to retain the runoff from the 10-year 24-hour 

storm event, and to discharge the 25-year 6-hour peak flow through the spillway.  To facilitate the 

construction of several of the ponds the existing culverts beneath the railroad were converted to spillways.  

 

The surface mine regulations at 30 CFR 816.49(a)(9) allow for the use of a single closed spillway only 

when it is combined with an emergency spillway.  To demonstrate compliance with regulations, the ponds 

described above were re-evaluated as containment structures that rely primarily on storage capacity to 

control the runoff from the 100-year 6-hour storm event as specified in section 816.49(c)(2) of the 

regulations. 

 

With the exception of the Block C Pond 3, each of the other ponds are capable of retaining the runoff from 

the 100-year 6-hour storm event without discharging at the spillway.  The as-built pond capacities and the 

runoff volumes from the 100-year 6-hour storm are summarized in Table 26-6.  The hydrologic analyses 

were revised by adjusting the curve numbers for the watersheds to account for reclaimed areas.  This 

resulted in reductions of the runoff volumes.  Refer to Appendix 26.C for the hydrologic analyses.  The 
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watershed areas are shown on Exhibit 26-10 and Exhibit 26-11.  For Block B Pond 3-Stage Storage refer 

to Table 26-7. 

 

These analyses support the conclusion to retain the single closed spillways in all five ponds.  Four of the  

ponds (Hosteen #3, Barber #2, and Block C Ponds 1, and 2) will be maintained and operated to retain the 

100-year 6-hour runoff volume.  Block C Pond 3 will continue to be maintained and operated in 

compliance with the requirements for a 10-year 24-hour capacity sediment pond.  If the spillway should 

become plugged during a storm event larger than the design storm, there is more than sufficient capacity to 

retain the runoff without overtopping and breaching the pond embankment. 

 

26.2.4 Highwall Impoundments 

Table 26-8 identifies the impoundments and classification, whereas, Exhibit 26-9, Exhibit 26-10, Exhibit 

26-11 and Exhibit 26-12 provides locations.  Highwall impoundments are constructed according to a 

typical design shown on the Highwall Impoundments Standard Design drawing (Appendix 26.D).  Detailed 

design information also can be found in Appendix 26.D, Highwall Impoundment Design and As-Built 

Information.  The standard design package for highwall impoundments serves as a pre-approved design for 

these structures, therefore structures constructed according to the typical design standard do not require 

approval prior to construction.  As-built information for highwall structures are shown on the Highwall 

Impoundment As-Builts drawing in Appendix 26.D.  Under normal circumstances, as-built information for 

highwall structures is submitted to OSM within sixty days following construction.   

 

A brief description of each highwall impoundment at the Navajo Mine is included in Table 26-8.  The 

locations are shown on Exhibit 26-9, Exhibit 26-10, Exhibit 26-11 and Exhibit 26-12.  The impoundments 

are designed and built to prevent water from entering active mining pits.  In no case will discharge from 

any of the impoundments leave the Permit Area as the pits would intercept the flows. 

 

26.2.5 Berms 

Berms are inspected regularly to ensure their stability and ability to perform as designed.  When 

degradation of the berms is observed they will be reestablished using a blade or other appropriate 

equipment. 

 

26.2.5.1 Topdressing Stockpile Berms 

Exhibit 22-1 through Exhibit 22-3 provide the location of all current topdressing stockpiles as discussed in 

Section 22 – Support Facilities.  In an effort to reduce topdressing loss resulting from wind and water 

erosion, berms and/or ditches are constructed around the perimeters of each topdressing stockpile or ponds 
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are built.  In addition, stockpiles that have a slope at angle of repose, a berm will be placed on the top to 

eliminate runoff erosion along the slopes. 

 

Figure 25-1 provides a typical design and cross section of the berm surrounding the topdressing stockpiles.  

See Section 25 – Sediment Control Plan, for application of the typical design. 

 

During periods when the topdressing stockpiles are active, breaches in the berms will be created to allow 

for equipment access.  These berms will be reconstructed after the topdressing stockpiles become inactive. 

 

26.2.5.2 Immediate Mining Area and Active Grading Area Berms 

See Section 25 – Sediment Control Plan, Operation 2:  “Immediate Mining Area and Active Grading 

Areas”, for text discussion. 

 

26.2.5.3 Coal Stockpile Berms 

Berms are installed adjacent to the coal stockpiles to help divert the surface runoff into a sediment pond or 

other drainage control structures.  The berms convey surface runoff either directly into a sediment pond or 

into a ditch or channel that leads to a sediment pond.  They are examined after storm events, and kept in 

good condition to ensure that they function properly and as intended.  A typical section of the berm is 

shown on Figure 22-1 and the design for the worst case scenario is in Appendix 23.B. 

 

26.2.6 Embankments 

Embankments are constructed in areas where the transportation facilities (haulroads, roads, railroad, etc) 

traverse across topographic lows.  The embankments have culverts to prevent surface runoff from 

impounding on the upstream side, except for the section of railroad embankment just north of the Lowe 

Coal Stockpile.  This section of railroad embankment impounds the surface runoff from two watersheds, 

which have been designated as Lowe Impoundment #1 and #2.  The detail designs, plans and sections of 

these impoundments are shown on Exhibit 26-14 and Exhibit 26-15.  Whereas, the location of the 

embankments and the culverts are shown on Exhibits 10-1 through 10-2 and Exhibits 10-4 through 10-7. 

 

When segments of the transportation facilities are no longer needed they will be regraded and reclaimed in 

accordance with Section 22 – Support Facilities of the mine permit. 

 

26.2.7 Hazard Classification 

All impoundment’s have been classified using the Soil Conservation Service (SCS) criteria for Class B and 

C dams (TR-60), and MSHA’s criteria for impoundment’s (30 CFR 77.216 (a) (1)).  Tables 22-2 through 

22-6, Table 26-5.1, Table 26-5.2, Table 26-5.3, Table 26-5.4, Table 26-5.5, Table 26-5.6, Table 26-
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5.7, Table 26-5.8, Table 26-5.9, Table 26-5.10, Table 26-5.11, Table 26-5.12, Table 26-5.13, Table 26-

5.14, Table 26-5.15, Table 26-5.16, Table 26-5.17, Table 26-5.18, Table 26-5.19, Table 26-5.20, Table 26-

5.21, Table 26-5.22, Table 26-5.23, Table 26-5.24, Table 26-5.25, Table 26-5.26, Table 26-5.27, Table 26-

5.28, Table 26-5.29 and Table 26.8 identify the impoundment’s and classification, whereas Exhibit 26-

9, Exhibit 26-10, Exhibit 26-11, and Exhibit 26-12 provide the locations. 

 

All impoundments have been determined to be low hazard potential.  In the event of a failure there is no 

potential hazard to homes, utilities, roads, or other structures downstream.  Lowe Railroad Embankment #1 

meets the MSHA impoundment criteria (embankment height higher than 20 feet and capacity greater than 

20 acre-feet). 

 

26.2.8 Miscellaneous Hydrologic Structures 

Design proposals submitted to OSM will contain the appropriate engineering design analysis.  Design 

analysis data (e.g. SEDCAD) for miscellaneous hydrologic structures is contained in Appendix 23.B. 

 

26.3 Land Use/Condition, Hydrologic Groups and Curve Numbers 

The NRCS has classified soil types into four hydrologic group ratings; A, B, C or D.  To establish 

uniformity in the curve numbers used for reclaimed, undisturbed and cultivated (NAPI fields) lands.  The 

curve numbers that will be used for the soils in the respective hydrologic groups and land types, are shown 

on Table 26-9.  The land use/conditions and curve numbers were taken from SCS Engineering Division 

Technical Release 55, June 1986, “Urban Hydrology for Small Watersheds”, Table 2-2d, page 2-8. 

 

26.3.1 Reclaimed Areas 

From the referenced table the type of land use/conditions for the reclaimed lands at Navajo Mine is 

between “Herbaceous” and “Desert Shrub”, each with poor hydrologic condition.  The curve numbers for 

the reclaimed lands were determined by interpolating between the curve numbers associated with the two 

land use/conditions.  These curve numbers are conservative for the reclaimed lands.  For the land 

use/condition “Herbaceous” and “Desert Shrub” the reference table does not take into account the 

mechanical treatments applied to the reclaimed lands such as, contouring, terracing, mulching, and small 

depressions.  These land treatments are incorporated into the final reclamation to reduce the potential 

surface runoff and soil loss, but were not accounted for in establishing the curve numbers. 

 

For the land use/conditions listed under “Arid and Semiarid Rangelands” the reference table does not five 

curve numbers for hydrologic soil group A, except for “Desert Shrub”.  A curve number of 63 is given for 

“Desert Shrub”, hydrologic soil group A with poor hydrologic condition.  A slightly higher curve number 

of 65 will be used for hydrologic soil group A in reclaimed lands. 

 

 26-12  

 



Navajo Mine Permit Application Package 

 

 

The runoff curve number for the reclaimed lands in each mine area (Area 1, 2, 3, and 4) was estimated from 

the type and quantity of topdressing material to be salvaged from each area.  Refer to Table 26-10 for the 

topdresssing soil types and quantities for each mine area.  The hydrologic group classification or rating for 

each soil mapping unit was obtained from the NRCS soil surveys.  The curve numbers associated with each 

hydrologic group rating was obtained from Table 26-9.  The weighted curve number values were calculated 

using the volume of material from each mapping unit and its contribution to the total volume of topdressing 

available in each mine area.  The weighted values for each mine area were summed to arrive at a mean 

curve number.  Refer to Table 18-5 through 18-8 for the weighted runoff curve numbers for each mine 

area. 

 

26.3.2 Undisturbed and Cultivated Areas 

The land use/condition for undisturbed areas will be identical to the reclaimed lands (same curve numbers).  

The curve numbers for undisturbed areas will be determined on a case by case basis.  The soil types and 

hydrologic group classification for all the soil types will be obtained from NRCS soil surveys.  The curve 

number associated with the hydrologic group classification will be taken from Table 26-9.  In large 

watersheds with several sub-watersheds, a mean curve number will be calculated for each sub-watershed. 

 

The type of land use and condition selected for the NAPI cultivated fields from the referenced table is 

“Row crops, Straight row” with good hydrologic conditions.  This is conservative since the crop residue 

cover was not taken into account. 

 

26.3.3 Spoil Material 

Spoil material at Navajo Mine typically exhibits hydrologic properties found in hydrologic grouping D.  

Therefore, a curve number of 89 will be used to model surface discharge for all watersheds composed of 

disturbed spoil material 

 

26.4 Diversions 

All planned permanent diversions will be designed in accordance with Navajo Mine's Reclamation Surface 

Stabilization Handbook (NTEC formerly known as BHP-Navajo Mine, 1992) (OSM approval date July 22, 

1992).  Designs and as-builts for diversion structures will be completed and submitted for OSM approval.   

 

Should an existing diversion require additional maintenance (erosion control, improved vegetation 

establishment, etc.) the channel will be manipulated with either appropriate machinery or by the use of 

cattle impaction, whichever is deemed most effective by the operator.  Machinery may be used to control 

erosion, and/or prepare for reclamation activities.  Where appropriate and feasible, cattle will be used to 
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impact inslopes.  Cattle impaction will reduce erosion, incorporate mulch and seed into the soil and 

increase water infiltration by creating increased surface roughness. 

 

26.4.1 Lowe/Dixon Diversion Channel Extension 

Removed with Update 1307 

 

26.4.2 North Fork Diversion Channel  

The primary function of the North Fork Diversion Channel will be to prevent or minimize the inflow of 

surface water into the Dixon Pit Extension, enhancing the efficiency and safety of the mining operations.  

The upstream end of the diversion starts near the northern permit boundary where the North Fork enters the 

Permit Area.  The diversion routes the North Fork drainage towards the south into a natural drainage, which 

is a tributary of the Middle Fork of the Cottonwood Arroyo.  The location and alignment of the diversion 

are shown on Exhibit 26-16.  

 

The total length of the diversion is approximately 6,340 feet.  The portion to be constructed is 

approximately 3,980 feet in length and the portion in the natural drainage is approximately 2,360 feet in 

length.  The constructed portion will have a grade of 0.263 percent and the portion in the natural drainage 

has an average grade of 0.988 percent.  The alignment, profile and typical sections for the portion that will 

be constructed are presented on Exhibit 26-17 (Sheet 1 and Sheet 2).  The constructed portion of the 

diversion passes through a ridge between Station 26+50 and 31+30.  The side slopes through this reach 

were steepened to minimize excavation and surface disturbance. 

 

The diversion is design to meet the criteria for a temporary diversion as outlined in CFR Part 816.43.  A 

temporary diversion must safely pass the peak discharge from the 10 year–6 hour precipitation event.  The 

hydrology for the North Fork of the Cottonwood was model in SEDCAD to simulate the 2, 5 and 10 year–6 

hour storm events. The watershed subdivisions used in the model is presented in Exhibit 26-18.  The results 

from the SEDCAD runs are presented in Appendix 26.E.  The peak discharge from the 2, 5 and 10 year-6 

hour precipitation events are 244, 472 and 647 cfs, respectively. 

 

The channel design utility in SEDCAD was used to proportion the diversion channel.  The diversion 

channel is designed to 1) remain stable during the peak flow from the 2 and 5 year-6 hour storm events and 

2) safely pass the peak flow from the 10 year-6 hour storm event with a minimum freeboard of one foot.  

The entire length of the diversion is located in the badlands.  The oil composition in the badlands is 

predominately shale and clays.  The limiting velocity used in the design for stability is the erosive velocity 

of the soil, which is estimated to be 5.0 fps.  The Manning’s roughness coefficient was estimated to be 

0.031 in the portion to be constructed.  The SEDCAD output for the channel design is presented 
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in Appendix 26.E. The flow depths and velocities from the SEDCAD channel design utility are 

summarized in the Table 26-11. 

 

The flow velocities during the peak flows from the 2 and 5 year-6 hour storm events are all less than 5 fps, 

which indicates that the channel will remain stable with minimal amount of erosion.  Some erosion can be 

expected occur from flows that are greater than the peak flow from the 5 year-6 hour storm.  The maximum 

flow depth during the peak flow from 10 year-6 hour storm event is approximately 4 feet.  The minimum 

design depth is 6 feet thus the channel will safely pass the peak flow form the 10 year-6 hour storm event 

with a minimum freeboard of 2 feet. 

 

The portion of the diversion in the natural drainage was hydraulically evaluated using Manning’s Equation.  

The flow depths and velocities were determined for the peak flows from the 2, 5 and 10 year-6 hour storm 

events at five cross sections.  The Manning’s roughness coefficient (n-value) for the natural drainage was 

estimated to be: 0.042 for the over bank flow, 0.035 for the channel banks, and 0.030 for the channel 

bottom.  The n-value for the over bank flow is estimated to range from 0.032 to 0.047.  In isolated short 

reaches the n-value is as low as 0.032 and as high as 0.047 but is predominately between 0.040 and 0.045.  

For this evaluation an n-value of 0.042 was used for the over bank flow.  A composite n-value was 

calculated for each flow depth at each section.  The cross section and stage flow data are presented 

in Appendix 26.E.  The flow depths and velocities are summarized in Table 26-12. 

 

The flow velocities during the peak flow from the 2 and 5 year-6 hour storm events are all less than 5 fps at 

each section except at Station 21+88.  Station 21+88 is approximately 170 feet upstream from the point 

where the drainage enters the Middle Fork of the Cottonwood Arroyo.  The channel in the vicinity of 

Station 21+88 is deeply incised.  The channel bed has eroded downward to match the elevation of the 

channel bed in the Middle Fork.  The higher flow velocities in this reach are due to the incised channel 

confining the flow.  The average velocity during the peak flow from the 10 year-6 hour storm for this reach 

is 4.49 fps, but the velocity in the incised portion of the channel is probably in the range of 6 to 7 fps.  

Some erosion is expected to occur through this reach particularly in the lateral direction thus widening the 

channel.  The extent of widening will depend on the magnitude of the flows that occur while the diversion 

is in service. 

 

The typical configuration of the natural drainage is a swale with an incised channel.  The dimension of the 

incised channel varies as shown in Table 26-13. 

 

With the increased flows through the natural drainage some erosion is expected to occur.  Additional down 

cutting of the channel bed is expected to occur particularly during storms that are greater than the 10 year-6 
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hour events.  The major channels in the surrounding area have stabilized at grades between 0.7 and 0.9 

percent.  The reach of the diversion that is in the natural channel has an average grade of 1.0 percent.  From 

field observations there is indications of bedrock outcropping at Station 0+50 and about midway at Station 

10+10.  These may develop into natural grade control structures.  The rock outcrop at the upstream end 

does not appear to be as competent as the one downstream.  In the worst-case scenario, maximum head 

cutting will occur if the channel stabilizes to a 0.7 percent grade.  If this occurs the head cutting at Station 

0+50 and 10+10 is expected to be approximately 3.0 and 4.0 feet, respectively.  Assuming the outcropping 

rock is competent to withstand the flow velocities. 

  

To minimize surface disturbance the channel in the natural drainage will be allowed to stabilize through 

natural processes.  However if head cutting should exceed 5 feet in any reach, then corrective measures will 

be taken to prevent further head cutting upstream.  The depth of head cutting will be measured from the 

current flow line.  Riprapped drop structures will be considered as a mitigation measure.  If the channel 

were not allowed to develop and stabilize through natural processes the alternative would be to construct a 

channel at a uniform grade on the current alignment.  This will require m10/99; 6/01ore surface disturbance 

and excavation. 

 

Riprapped downdrains will be installed to control erosion in locations where existing side drainages enter 

the diversion channel.  The riprap rock is sized for the 10 year-6 hour peak flow.  For the locations and 

details of the riprapped downdrains see Exhibit 26-17 (Sheet 1 and Sheet 2).  The hydrology and design 

data for the downdrains are presented in Appendix 26.E. 

 

The design criteria for the riprapped downdrains was revised, the flows to the downdrains are from 

ephemeral streams such flows are classified as miscellaneous flows.  Temporary diversions for 

miscellaneous flows are designed to safely pass the peak flow from the 2 year-6 hour storm event (CFR 

816.43(c)(3)).  The revised design data for the riprapped downdrains are presented in Appendix 26.E (as-

built data) of the PAP. 

 

When the diversion is no longer needed it will be re-graded and reclaimed in accordance with the 

guidelines and procedures outlined in Section 35 – Hydrologic Reclamation Plan. 

 

26.4.2.1 Drainage/Sediment Control for Excess Material Dump 

During construction the excess excavation or waste was dumped along the west side of the diversion 

channel.  To control drainage and sediment from the dump a berm will be constructed adjacent to the toe of 

west slope that will direct the drainage to the low points.  At the natural low points or existing drainages 

there will be a break in the berm with a silt fence to release the drainage and retain the sediment.  In some 
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cases where the natural topography is favorable, a berm may not be required to direct the drainage to the 

low point where the silt fence will be placed.  Refer to the typical section and profile on Figure 26-3 for 

location of berm and silt fences. 

 

On the east side of the dump the slope for the most part is constructed flush with the cut slope of the 

channel.  A short segment at the north end has a 15-foot bench at the crest of the cut.  There is essentially 

no room to construct a berm or ditch to collect the runoff from the dump slope without moving the dump 

towards the west.  In lieu of moving the dump to create room for placing drainage control structures an 

evaluation comparing the soil loss from the undisturbed surface with the dump slope was done to determine 

the potential degree of impact. 

 

Slope/length measurements were taken on the east slope and on the undisturbed area adjacent to the west 

side of the dump.  The data was used as input parameters in RUSLE Version 1.06 to determine the soil loss.  

The input parameters along the length of the dump were averaged based on similarity of conditions.  The 

weighted average soil loss is based on the lengths of similar conditions along the dump and not on area.  

Refer to the Table 26-14, Table 26-15, Table 26-16, and Table 26-17 for the field measurements taken and 

the results from RUSLE Version 1.06.  The estimated weighted average soil loss from the east dump slope 

is 2.0 ton/acre and from the undisturbed surface it is 1.9 ton/acre.  The soil loss from the east dump slope is 

5 percent more than the adjacent undisturbed surface.  The additional sediment from the dump slope is very 

minimal, thus the potential impact to the downstream flow would be insignificant.  Also the area in 

question (east dump slope) is very small compared to the total surface disturbance for the South Dixon Pit 

extension. 

 

26.5 Discharges Into an Underground Mine 

No underground mining is anticipated within the proposed Permit Area, and therefore, the potential for 

discharges to an underground mine do not exist. 
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Table 26-5.1  Area 3 Lowe Hole 3 Pond 2 

 

Type of Pond Impoundment 

Location Exhibit 26-24 

Purpose Minimizes inflow into Lowe Pit, thus enhancing the safety of the 

mining operations. Not classified as a sediment pond. 

Design Information Appendix 26.C, Exhibit 26-52 

As-Built Information Exhibit 26-55 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 628.7 

As-Built Capacity (ac-ft)  9.82 

Curve Number (SCS) 88 

Design Storm Event 2 year-6 hour 

Peak Discharge (cfs) 23.8 

Runoff Volume (ac-ft) 7.7 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

N/A 

Depth at Upstream Toe (ft) 10 

NRCS Hazard Classification Low 

Spillway Type Emergency 

25 yr - 6 hr Peak Discharge (cfs)  109.1 (spillway) 

Foundation Soil Type Spoils (shale and sandstone cobbles) 

Comments Pond minimizes the inflow of runoff into Lowe Pit during the more 

frequent low intensity storms. Overflow will be retained in the pit; off 

lease discharge is very unlikely. 
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Table 26-5.2  Area 3 Lowe Impoundment 1 

 

Type of Pond Impoundment  

Location Exhibit 26-12 

Purpose Minimize inflow into Lowe Pit, thus enhancing the safety of the mining 

operations. Not classified as a sediment pond. 

Design Information Appendix 26.C and  Exhibit 11-127 

As-Built Information Pending 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 1642 ac. 

As-Built Capacity (ac-ft)  Pending As-built 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 25 year 6 hour for spillway 

Peak Discharge (cfs) 241.9 

Runoff Volume (ac-ft) 50.04 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

N/A 

Depth at Upstream Toe (ft) 7 

NRCS Hazard Classification Low Potential 

Spillway Type Emergency 

25 yr - 6 hr Peak Discharge (cfs)  241.9 

Foundation Soil Type Clay 

Comments Spoil 
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Table 26-5.3  Area 2 Barber Stockpile Pond 2 

 

Type of Pond I 

Location Exhibit 26-10 and 26-11 

Purpose Contain surface runoff water runoff from the Barber Stockpile area. 

Design Information Appendix 26.C 

As-Built Information Exhibit 26-8 

Intended Life Span Will be removed in2031. 

Watershed Area (ac) 106.6 

As-Built Capacity (ac-ft)  8.02 

Curve Number (SCS) 81.9 

Design Storm Event 100 year – 6 hour 

Peak Discharge (cfs) 82.12 

Runoff Volume (ac-ft) 5.72 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

5.1, Elev.5280.0 

Depth at Upstream Toe (ft) 4 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments Incised ponds with mild slopes. 
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Table 26-5.4  Area 2 Barber Stockpile Pond 3 

 

Type of Pond Detention 

Location Exhibit 26-10 and 26-11 

Purpose Contain surface runoff water runoff from the Barber 

Stockpile area. 

Design Information Appendix 26.C 

As-Built Information Exhibit 26-33 

Intended Life Span Will be removed in2031. 

Watershed Area (ac) 59.8 

As-Built Capacity (ac-ft)  3.74 

Curve Number (SCS) 76 

Design Storm Event 10 year – 24 hour 

Peak Discharge (cfs) 4.28 

Runoff Volume (ac-ft) 1.13 

Max. Permissible Gauge Reading for 

Water/Sediment (ft) 

5.6, Elev. 5347.6 

Depth at Upstream Toe (ft) 4 

NRCS Hazard Classification Low 

Spillway Type Trickle Tube & Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  0.63 at spillway 

Foundation Soil Type Sandy Clay 

Comments Incised ponds with mild slopes. 
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Table 26-5.5  Area 2 South Barber Pond 

 

Type of Pond Sediment 

Location Exhibit 26-11 

Purpose Contain runoff from South Barber Ramp 5 reclaim 

area. 

Design Information Exhibit 26-39, Appendix 26.C 

As-Built Information Exhibit 26-40 

Intended Life Span 2031 

Watershed Area (ac) 157.4 

As-Built Capacity (ac-ft)  6.17 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) 70.0 

Runoff Volume (ac-ft) 5.43 

Max. Permissible Gauge Reading for 

Water/Sediment (ft) 

2.2 (elev. 5384.2) 

Depth at Upstream Toe (ft) 8.0 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Clay spoils 

Comments  
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Table 26-5.6  Area 3 Collyer Road Pond #4 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Surface water and Sediment control for South Dixon Pit. 

Design Information Appendix 26.C 

As-Built Information Exhibit 26-43 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 142.1 – Worst case using AOC topo./ (45.8 Ac.– Current topo). 

As-Built Capacity (ac-ft)  11.8 

Curve Number (SCS) 86/(78 and 86) 

Design Storm Event 100 year - 6 hour 

Peak Discharge (cfs) 81.9/(40.1) 

Runoff Volume (ac-ft) 10.0/(2.4) 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

2.4, Elev. 5263.4/(7.0, Elev. 5268.0) 

Depth at Upstream Toe (ft) 8.0 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay 

Comments  Meets the applicable mass stability criteria of 30 CFR δ 816.49 based on 

evidence from NM-0003C Chapter 29.  
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Table 26-5.7  Area 1 Emma’s Pond 

 

Type of Pond Sediment 

Location Exhibit  26-9 

Purpose Prevents undisturbed surface water runoff from entering the north industrial 

area. 

Design Information Appendix 26.F, Exhibit 11-31 & Exhibit 26-28  

As-Built Information Exhibit 26-27 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 91.5 

As-Built Capacity (ac-ft)  9.66 

Curve Number (SCS) 80 

Design Storm Event 100 year-6 hour 

Peak Discharge (cfs) 76.22 

Runoff Volume (ac-ft) 3.34 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

5.8, Elev. 5358.6 

NRCS Hazard Classification Low 

Spillway Type Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  7.14 (discharge at spillway) 

Foundation Soil Type Sand with some clay. 

Comments Static factor of safety of 1.5 and seismic factor of safety of 1.2. 
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Table 26-5.8  Area 2 Hosteen Stockpile Pond 1 

 

Type of Pond Sediment 

Location Exhibit 26-10 

Purpose Contain surface water runoff from the Hosteen Stockpile area. 

Design Information Appendix 26.C. 

As-Built Information Exhibit 26-30 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 155.54 

As-Built Capacity (ac-ft)  10.71 

Curve Number (SCS) 79.1 

Design Storm Event 10 year – 24 hour 

Peak Discharge (cfs) 22.17 

Runoff Volume (ac-ft) 4.01 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

11.3, Elev. 5269.2 

Depth at Upstream Toe (ft) 15 

NRCS Hazard Classification Low 

Spillway Type Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  16.06 at spillway 

Foundation Soil Type Sandstone and shale 

Comments   
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Table 26-5.9  Area 2 Hosteen Stockpile Pond 2 

 

Type of Pond Sediment 

Location Exhibit 26-10 

Purpose Contain surface water runoff from the Hosteen Stockpile area. 

Design Information Appendix 26.C. 

As-Built Information Exhibit  26-31 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 122.8 

As-Built Capacity (ac-ft)  12.98 

Curve Number (SCS) 83 

Design Storm Event 10 year – 24 hour 

Peak Discharge (cfs) 26.55 

Runoff Volume (ac-ft) 4.36 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

7.7, Elev.5300.5 

Depth at Upstream Toe (ft) 15 

NRCS Hazard Classification Low 

Spillway Type Trickle Tube & Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  37.71 

Foundation Soil Type Spoils (sandstone and shale) 

Comments  
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Table 26-5.10  Area 2 Hosteen Stockpile Pond 3 

 

Type of Pond Sediment 

Location Exhibit 26-10 

Purpose Contain surface water runoff from the Hosteen Stockpile area. 

Design Information Appendix 26.C. 

As-Built Information Exhibit 26-32. 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 135.2 

As-Built Capacity (ac-ft)  7.36  

Curve Number (SCS) 80.9 

Design Storm Event 100 year – 6 hour 

Peak Discharge (cfs) 68.03 

Runoff Volume (ac-ft) 6.76 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 
1.5, Elev. 5266.1 

Depth at Upstream Toe (ft) 8 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Shale 

Comments  
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Table 26-5.11  Area 3 Lowe Railroad Impoundment #1 

 

Type of Pond Sediment 

Location Exhibit  26-12 

Purpose To contain sediment and runoff on lease.  

Design Information Appendix 26.G  

As-Built Information Exhibit 11-67  

Intended Life Span This pond will be reclaimed in 2031. 

Watershed Area (ac) 105.73 

As-Built Capacity (ac-ft)  19.2 

Curve Number (SCS) 87.4  (Weighted Average, see design information for actual 

subwatershed Curve Numbers) 

Design Storm Event 100 year – 6 hour 

Peak Discharge (cfs) 89.73 

Runoff Volume (ac-ft) 6.84 

Max. Permissible Gauge Reading for 

Water/Sediment (ft) 
13.5 Elev. 5303.5 

Depth at Upstream Toe (ft) 13 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments The western boundary of this pond is the railroad embankment. The 

railroad embankment has the potential to hold 99.26 ac-ft of water. 
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Table 26-5.12  Area 3 Lowe Railroad Impoundment #2 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose To contain sediment and runoff on lease.  

Design Information Appendix 26.G  

As-Built Information Exhibit 11-67B 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 133.27 

As-Built Capacity (ac-ft)  18.37 

Curve Number (SCS) 81.7 (Weighted Average, see design information for actual subwatershed 

Curve Numbers) 

Design Storm Event 10-yr., 24-hr. 

Peak Discharge (cfs) 103.69 

Runoff Volume (ac-ft) 6.65 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

6.3 Elev. 5324.3 

Depth at Upstream Toe (ft) 8 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay with Limestone 

Comments Large embankment with small drainage area and no culvert. Partially 

incised. 
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Table 26-5.13  Area 3 Lowe Stockpile Pond 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Contain runoff from the Lowe stockpile area. 

Design Information Appendix 26.C  

As-Built Information Exhibit  26-34 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 51.8 

As-Built Capacity (ac-ft)  5.60 

Curve Number (SCS) 89 

Design Storm Event 10-yr., 24-hr. 

Peak Discharge (cfs) 13.35 

Runoff Volume (ac-ft) 2.99 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

7.8, Elev. 5308.6 

Depth at Upstream Toe (ft) 11 

NRCS Hazard Classification Low 

Spillway Type Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  17.52 

Foundation Soil Type Badlands 

Comments Partially incised with maximum height of 6 ft. and slopes not excessively 

steep. 

 

 

 Table 26-5.13  



Navajo Mine Permit Application Package 

 

Table 26-5.14  Area 1 North Pinto Pond 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose Sediment control for Pinto Pit and prevents runoff from entering the North 

Area support facility.  

Design Information Appendix 26.H  

As-Built Information Exhibit 26-29. 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 76.9 

As-Built Capacity (ac-ft)  5.36 

Curve Number (SCS) 80 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 42.2 

Runoff Volume (ac-ft) 3.6 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

3.1, Elev. 5373.3 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay 

Comments  
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Table 26-5.15  Area 1 North Pond Cell A, B & C (combined) 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose Retains surface runoff from the North Facility excluding the coal handling 

facilities.  

Design Information Appendix 26.C and Exhibit 22-13, Exhibit 22-14 and Exhibit 26-13. 

As-Built Information Exhibit 26-13 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 214.9 

As-Built Capacity (ac-ft)  31.8 

Curve Number (SCS) See Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 138.4 

Runoff Volume (ac-ft) 11.39 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

Cells A, B and C function together. The max. permissible water level is 

at elevation 5330.3 in all cells. 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments Consists of 3 cells: A, B & C. A & B are lined.  
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Table 26-5.16  Area 1 North Pond 1 Cell A 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose Retains surface runoff from the North Facility excluding the coal handling 

facilities. 

Design Information Appendix 26.C, Exhibit 22-13, 22-14 & 26-13. 

As-Built Information Exhibit 26-13 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) See Table 26-5.15 North Pond 1 Cells A, B & C 

As-Built Capacity (ac-ft)  4.8 

Curve Number (SCS) See Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) See Table 26-5.15 North Pond 1 Cells A, B & C 

Runoff Volume (ac-ft) See Table 26-5.15 North Pond 1 Cells A, B & C 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

Elev. 5330.3 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments Lined, incised pond.  
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Table 26-5.17  Area 1 North Pond 1 Cell A2 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose In conjunction with Pond 5 retains surface runoff from the coal handling 

facilities and the coal plant washdown water. Cell A2 tied to N. Loadout, 

Barber Loadout, and Lowe Loadout for dust suppression needs and de-

watering. Water collected in Pond 5 is pumped to Cell A2. 

Design Information Appendix 26.I, Appendix 26.C & Exhibit 26-13 

As-Built Information Exhibits 22-7 through 22-12 & 26-13 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 51.9 

As-Built Capacity (ac-ft)  5.4 

Curve Number (SCS) See Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 16.3 

Runoff Volume (ac-ft) 2.67 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

Elev. 5328.8 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments Incised pond. Sump with pump/motor.   
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Table 26-5.18  Area 1 North Pond 1 Cell B 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose Retains surface runoff from the North Facility excluding the coal handling 

facilities. 

Design Information Appendix 26.C, Exhibit 22-13, 22-14 & 26-13. 

As-Built Information Exhibit 26-13. 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) See Table 26-5.15 North Pond 1 Cells A, B & C 

As-Built Capacity (ac-ft)  14.3 

Curve Number (SCS) See Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) See Table 26-5.15 North Pond 1 All Cells A, B & C 

Runoff Volume (ac-ft) See Table 26-5.15 North Pond 1 All Cells A, B & C 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

Elev. 5330.3 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments Incised Pond. 

 

 

 Table 26-5.18  



Table 26-5.19  North Pond 1 Cell C 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose Retains surface runoff from the North Facility excluding the coal 

handling facilities. 

Design Information Appendix 26.C, Exhibit 22-13, 22-14 & 26-13. 

As-Built Information Exhibit 26-13. 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) See Table 26-5.15 North Pond 1  Cells A, B & C 

As-Built Capacity (ac-ft)  12.68 

Curve Number (SCS) See Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) See Table 26-5.15 North Pond 1 Cells A, B & C 

Runoff Volume (ac-ft) See Table 26-5.15 North Pond 1 Cells A, B & C 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

Elev. 5330.3 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments Incised Pond. 
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Table 26-5.20  Area 1 Pond 5 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose In conjunction with Pond 1 Cell A2 retains the surface runoff from the coal 

handling facilities and the coal plant washdown water. Water collected in 

Pond 5 is pumped to Cell A2. 

Design Information Appendix 26.C & Exhibit 11-105A.  

As-Built Information Exhibits 22-7 through 22-12 & 11-105A 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 41.9 

As-Built Capacity (ac-ft)  2.29 

Curve Number (SCS) See Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 36.53 

Runoff Volume (ac-ft) 1.92 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

Elev. 5329.6 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay 

Comments Incised, lined pond.  Pond contains 25 HP pump that discharges at 1400 

gpm. 

Note: The excess runoff is pumped into Cell A. 
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Table 26-5.21  Area 3 Northwest Dixon 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Contain runoff from the outslope of the northwest portion of the Dixon 

boxcut spoils and adjacent off-lease area. 

Design Information Appendix 26.C. 

As-Built Information Exhibit 26-37. 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 62.2 

As-Built Capacity (ac-ft)  5.9 

Curve Number (SCS) 83 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 47.84 

Runoff Volume (ac-ft) 4.42 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

4.3, Elev. 5348.4 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay 

Comments Incised Pond. 

 

 

 Table 26-5.21  



Navajo Mine Permit Application Package 

 

Table 26-5.22  Area 3 South Dixon Pond 1 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Sediment Control for South Dixon (Block D). 

Design Information Appendix 26.J 

As-Built Information Exhibit 26-41 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 296.46 

As-Built Capacity (ac-ft)  11.89 

Curve Number (SCS) 80 

Design Storm Event 10-yr., 24-hr. 

Peak Discharge (cfs) 73.11 

Runoff Volume (ac-ft) 6.63 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

3.5, Elev. 5240.5 

Depth at Upstream Toe (ft) 5 

NRCS Hazard Classification Low 

Spillway Type Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  61.11 (at peak stage) 

Foundation Soil Type Sandy clay 

Comments Partially incised. 
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Table 26-5.23  Area 3 South Dixon Pond 2 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Sediment Control for South Dixon (Block D). 

Design Information Appendix 26.J,  Exhibit 26-48 (modification) 

As-Built Information Exhibit 26-49 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 28.4 

As-Built Capacity (ac-ft)  4.62 

Curve Number (SCS) 80 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 23.15 

Runoff Volume (ac-ft) 1.33 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

7.1, Elev. 5248.6 

Depth at Upstream Toe (ft) 7 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments: Partially incised with medium embankments providing freeboard. 
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Table 26-5.24  Area 3 South Dixon Pond 3 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Sediment Control for South Dixon (Block D). 

Design Information Appendix 26.J 

As-Built Information Exhibit 26-42 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 28.18 

As-Built Capacity (ac-ft)  4.6 

Curve Number (SCS) 80 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 22.60 

Runoff Volume (ac-ft) 1.05 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

3.0, Elev. 5246.25 

Depth at Upstream Toe (ft) 6 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay. 

Comments Partially incised with medium embankments providing freeboard. 
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Table 26-5.25  Area 3 Southwest Dixon Pond 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Contain runoff from the outslope of the Southwest portion of the Dixon 

boxcut spoils and adjacent off-lease areas. 

Design Information Appendix 26.C, Pg. 105-114. 

As-Built Information Exhibit 26-38. 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 37.80 

As-Built Capacity (ac-ft)  2.71 

Curve Number (SCS) 80 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 33.33 

Runoff Volume (ac-ft) 2.01 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

4.8, Elev. 5371.1 

Depth at Upstream Toe (ft) 6 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay 

Comments Partially incised with medium embankments providing freeboard. 
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Table 26-5.26  Area 1 Vinnel Pond 

 

Type of Pond Sediment 

Location Exhibit 26-9 

Purpose Contain runoff from the disturbed Vinnel area.  

Design Information Exhibit 26-35. Appendix 26.C. 

As-Built Information Exhibit 26-36 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 276.5 

As-Built Capacity (ac-ft)  9.76 

Curve Number (SCS) 76 

Design Storm Event 10-yr., 24-hr. 

Peak Discharge (cfs) 11.06 

Runoff Volume (ac-ft) 4.78 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

6.2, Elev. 5364.1 

Depth at Upstream Toe (ft) 6 

NRCS Hazard Classification Low 

Spillway Type Emergency Spillway 

25 yr - 6 hr Peak Discharge (cfs)  19.60 

Foundation Soil Type Clayey sand 

Comments Partially incised with medium embankments providing freeboard. 
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Table 26-5.27  Area 2 Block C Pond 1 

 

Type of Pond Sediment 

Location Exhibit 26-11 

Purpose Retain surface runoff from the outslope of the Western portion of the 

Block C mining area and adjacent railroad. 

Design Information Exhibit 26-57, Appendix 26.C. 

As-Built Information Exhibit 26-58 

Intended Life Span Will Be Removed in 2031. 

Watershed Area (Ac) 49.48 

As-Built Capacity (Ac-Ft)  5.1 

Curve Number (Scs) 81 

Design Storm Event 100 Year-6 Hour 

Peak Discharge (Cfs) 38.54 

Runoff Volume (Ac-Ft) 2.49 

Max. Permissible Gauge Reading 

For Water/Sediment (Ft) 

10.3, Elev. 5306.7 

Depth At Upstream Toe (Ft) N/A – Incised 

Nrcs Hazard Classification Low 

Spillway Type N/A 

25 Yr - 6 Hr Peak Discharge (Cfs)  N/A 

Foundation Soil Type Clayey Sand 

Comments Incised 
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Table 26-5.28  Area 2 Block C Pond 2 

 

Type of Pond Sediment 

Location Exhibit 26-11 

Purpose Retain surface runoff from the outslope of the central portion of the Block 

C mining area and adjacent railroad. 

Design Information Exhibit 26-59, Appendix 26.C 

As-Built Information Exhibit 26-60 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 66.64 

As-Built Capacity (ac-ft)  6.0 

Curve Number (SCS) 85 

Design Storm Event 100 year-6 hour 

Peak Discharge (cfs) 62.1 

Runoff Volume (ac-ft) 4.42 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

4.5, Elev. 5303.1 

Depth at Upstream Toe (ft) 11 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Clayey Sand 

Comments Partially incised with medium roadway embankment providing capacity 

and 1 ft. freeboard. 
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Table 26-5.29  Area 2 Block C Pond 3 

 

Type of Pond Sediment 

Location Exhibit 26-10,  26-11 

Purpose Retain surface runoff from the Block C mining area, adjacent railroad and 

Barber Coal Stockpile area. 

Design Information Exhibit 26-61, Appendix 26.C 

As-Built Information Exhibit 26-62 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 174.42 

As-Built Capacity (ac-ft)  17.28 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year-6 hour 

Peak Discharge (cfs) 94.7 

Runoff Volume (ac-ft) 8.97 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

4.1, Elev. 5268.6 

Depth at Upstream Toe (ft) 9 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Clayey Sand 

Comments Medium roadway embankment providing capacity and 1 ft. freeboard. 
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Table 26-5.30  Area 3 Lowe Hole 3 Pond 3 

 

Type of Pond Impoundment 

Location Exhibit 26-12 

Purpose Minimize surface runoff into the pit. 

Design Information Exhibit 11-127, Exhibit 26-52, Exhibit 26-53, Appendix 26.C 

As-Built Information Exhibit 26-54 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 39.61 

As-Built Capacity (ac-ft)  4.75 

Curve Number (SCS) 79.67 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 32.45 

Runoff Volume (ac-ft) 2.01 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

N/A 

Depth at Upstream Toe (ft) 0' Incised 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Spoils 

Comments Incised pond with  mild slopes 
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Table 26-5.31  Area 2 Mason Pond 

 

Type of Pond Sediment 

Location Exhibit 26-11 

Purpose Retain surface runoff from a portion of regrade between Barber Ramps 5 

and 6, and the adjacent Barber haulroad. 

Design Information Exhibit 26-26, Appendix 26.C 

As-Built Information Exhibit 26-81 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 133.2 

As-Built Capacity (ac-ft)  10.09 design capacity, will be updated after construction. 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 96.4 

Runoff Volume (ac-ft) 7.2 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

4.4, Elev. 5383.9 

Depth at Upstream Toe (ft) 9 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Clayey Sand 

Comments Partially incised with medium embankments providing freeboard. 
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Table 26-5.32  Area 2 Employee Coal Dump 

 

Type of Pond Sediment 

Location Exhibit 26-11 

Purpose Retain surface runoff from the Employee Coal Dump area 

Design Information Exhibit 26-56, Appendix 26.C 

As-Built Information Exhibit 26-56 

Intended Life Span 2031 

Watershed Area (ac) 6.73 

As-Built Capacity (ac-ft)  3.33 

Curve Number (SCS) 89 

Design Storm Event 100-yr., 6-hr. 

Peak Discharge (cfs) 11.42 

Runoff Volume (ac-ft) 0.55 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

 
4.6, Elev. 5457.6 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy clay 

Comments  
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Table 26-5.45  Area 3 Pond 301 

 

Type of Pond Sediment  

Location Exhibit 26-12 

Purpose Retains the runoff from South Dixon pit area 

Design Information Appendix 26.C and Exhibit 26-72 

As-Built Information Exhibit 26-72 

Intended Life Span 2031 

Watershed Area (ac) 32.9 

As-Built Capacity (ac-ft)  7.5 plus 1-foot freeboard  

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) Refer to Appendix 26.C 

Runoff Volume (ac-ft) 2.4 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

5.1, Elev. 5297.2 

Depth at Upstream Toe (ft) 8.0 

NRCS Hazard Classification Low  

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments  
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Table 26-5.46  Area 3 Pond 302 

 

Type of Pond Sediment  

Location Exhibit 26-12 

Purpose Retains the runoff from South Dixon pit area 

Design Information Appendix 26.C and Exhibit 26-73 

As-Built Information Exhibit 26-73 

Intended Life Span 2031 

Watershed Area (ac) 53.62 

As-Built Capacity (ac-ft)  7.4 plus 1 foot freeboard 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) Refer to Appendix 26.C 

Runoff Volume (ac-ft) 4.43 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

2.7, Elev. 5295.3 

Depth at Upstream Toe (ft) N/A (incised pond) 

NRCS Hazard Classification Low  

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments  
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Table 26-5.47  Area 2 Block C Pond 4 

 

Type of Pond Sediment  

Location Exhibit 26-10 & Exhibit 26-11 

Purpose Retain surface runoff from the Block C mining area, adjacent railroad and 
Barber Coal Stockpile area. 

Design Information Exhibit 26-80, Appendix 26.C. 

As-Built Information Exhibit 26-80 As-built 

Intended Life Span Will be removed in 2031. 

Watershed Area (ac) 262.64 

As-Built Capacity (ac-ft)  15.93 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year – 6 hour 

Peak Discharge (cfs) 128.27 

Runoff Volume (ac-ft) 13.19 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

2.4, Elev. 5270.4 

Depth at Upstream Toe (ft) 10.5 

NRCS Hazard Classification Low 

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments  
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Table 26-5.48 Area 3 Pond 309A 

 

Type of Pond Sediment  

Location Exhibit 26-12 

Purpose Retains the runoff from explosive agents storage area (Gilmore Silos). 

Design Information Appendix 26.C and Exhibit 22-18 

As-Built Information Exhibit 22-18 

Intended Life Span 2031 

Watershed Area (ac) 2.8 

As-Built Capacity (ac-ft)  0.47 plus 1-foot freeboard (based on design data will be updated after 
construction) 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) Refer to Appendix 26.C 

Runoff Volume (ac-ft) 0.30 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

1.45, Elev. 5267.95 (based on design data will be updated after 
construction) 

Depth at Upstream Toe (ft) N/A 

NRCS Hazard Classification Low  

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments  

 

 

 Table 26-5.46  



Navajo Mine Permit Application Package 

 

Table 26-5.49 Area 3 Pond 309B 

 

Type of Pond Sediment  

Location Exhibit 26-12 

Purpose Retains the runoff from explosive agents storage area (Gilmore Silos). 

Design Information Appendix 26.C and Exhibit 22-18 

As-Built Information Exhibit 22-18 

Intended Life Span 2031 

Watershed Area (ac) 3.1 

As-Built Capacity (ac-ft)  0.38 plus 1 foot freeboard (based on design data will be updated after 
construction) 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) Refer to Appendix 26.C 

Runoff Volume (ac-ft) 0.33 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

0.81, Elev. 5266.91 (based on design data will be update after 
construction) 

Depth at Upstream Toe (ft) N/A (incised pond) 

NRCS Hazard Classification Low  

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments  
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Table 26-5.50 Area 4 North Pond 414 

 

Type of Pond Sediment  

Location Exhibit 26-25 

Purpose Retains the runoff from Gilmore Pit 

Design Information Appendix 26.C and Exhibit 26-86 

As-Built Information Exhibit 26-86 
Intended Life Span 2031 

Watershed Area (ac) 476.8 

As-Built Capacity (ac-ft)  34.5 plus 1-foot freeboard per design; will be updated after construction 

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) Refer to Appendix 26.C 

Runoff Volume (ac-ft) 30.3 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

2.89, Elev. 5265.1; will be updated after construction per the as-built 

Depth at Upstream Toe (ft) 4.9 

NRCS Hazard Classification Low  

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments Volume above upstream toe 19.33 ac-ft 
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Table 26-5.52 Area 3 Pond 306 

 

Type of Pond Sediment 

Location Exhibit 26-12 

Purpose Retains the runoff from South Dixon pit area 

Design Information Appendix 26.C and Exhibit 26-85 

As-Built Information Exhibit 26-85 

Intended Life Span 2031 

Watershed Area (ac) 61.67 

As-Built Capacity (ac-ft)  4.85 plus 1-foot freeboard  

Curve Number (SCS) Refer to Appendix 26.C 

Design Storm Event 100 year 6 hour 

Peak Discharge (cfs) Refer to Appendix 26.C 

Runoff Volume (ac-ft) 3.5 

Max. Permissible Gauge Reading 

for Water/Sediment (ft) 

4.7, Elev. 5310.7 

Depth at Upstream Toe (ft) 8.5 

NRCS Hazard Classification Low  

Spillway Type N/A 

25 yr - 6 hr Peak Discharge (cfs)  N/A 

Foundation Soil Type Sandy Clay 

Comments  
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