
  J. E. STOVER & ASSOCIATES, INC. 
  2352 NORTH 7TH STREET, UNIT B 
  GRAND JUNCTION, COLORADO 81501 
  PHONE: (970) 245‐4101, FAX: (970) 242‐7908 
 
MINE ENGINEERING  CIVIL ENGINEERING 
MINE RECLAMATION  CONST.  MANAGEMENT 

 

 

 
November 17, 2020 
 
Rob Zuber 
Division of Reclamation, Mining & Safety 
1313 Sherman St., Room 215 
Denver, CO 80203 
 
Re:  Bowie Resources, LLC, Bowie No. 2 Mine 

Technical Revision No. 122 
Hydrology Revision  
Permit C‐1996‐083       

 
Dear Mr. Zuber: 
 
On behalf of Bowie Resources, LLC, (BRL), enclosed is technical revision application No. 122.  
This revision will revise the hydrology in and around gob pile No. 3, and pond J. 
 
Specifically: 

 In order to remove sedimentation control and eventually an Outfall from the CDPHE 
discharge permit, SAE #10 will now be included into the hydrology network of Pond J. 

 Remove the Clean Water Ditch (CW Diversion Ditch) from the hydrologic plan, and add 
flow from what was the CW ditch into the Pond J network. Therefore, remove the CW 
ditch designs as shown on Volume XI, pages Exh. 69 through 79.   

 For completeness in modeling, Ditches D1 and D2 will now be part of the Pond J 
hydrology and included in Appendix B.  These ditches convey from Drainage area “D” 
and West Diversion ditch #1 which are currently approved as part of the CW Ditch 
network.  Notes will be added to pages Exh. 8‐11 and Exh. 8‐12 and to where to find the 
new ditch designs.  Please also see revised pages Exh. 8‐29i & 8‐31 

 In the location of the designed CW ditch, re‐align the east underdrain.  A revised typical 
section is shown on Volume XI, page 4b. 

 Update Ditch J‐10 on permit maps to more closely match on the ground conditions.  A 
haul road will remain in place north of the gob pile, therefore the upper diversion ditch 
will not be at the toe of the pile, but rather on the outslope of the road.  

 Remove Ditch J‐20 from permit maps as flow from gob pile #3 is currently flowing into 
Ditch J‐8 due to haul road north of gob pile. 

 Provide design for Ditch J21 which was inadvertently not included in prior revisions. 
 The flow for Culvert J3 was revised down, a networking error was discovered and 
changed.   



 
 
Rob Zuber  ‐2‐  November 17, 2020 

 
 Volume XI pages 5 and 7 have been revised and are included. 
 Due to the numerous changes to Appendix B, the SedCad pages, Volume XI pages, App. 
B‐2 to B‐77 are included. 

 
Please let me know if you have any additional questions. 
 
Sincerely, 
 

Tamme Bishop 
 

Tamme Bishop, P.E. 
Project Engineer 
 
Cc:  Basil Bear 
 
Enclosures:    
Volume II:    Maps 15‐1, 15‐3, 20, 21‐1, 21‐3 and 22 
Volume III:  Pages App. B‐11, 12, 29i & 31 
Volume XI:  Text pages 5 & 7, Appendix B pages 2‐77 

Remove currently approved pages App. B‐69 through 79, pages to be replaced by 
new Appendix B pages. 
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APPLICATION FORM FOR A REVISION 
TO A COAL MINING AND RECLAMATION PERMIT

This form must be completed and submitted with all requests for minor revisions, as defined in Rule 1.04(73), 
technical revisions, as defined in Rule 1.04(136), and permit revisions, as defined in Rule 1.04(90).  All revisions 
are to address the requirements of Rule 2.08.4.  Three (3) copies of the revision, including maps, must be 
submitted in order for it to be complete. 

All revisions are to be formatted so they can be inserted into the permit to replace the revised sections, maps, 
tables and/or figures, with a revised table of contents, if necessary.  The revision submittal date should be printed 
in the lower right corner of each revision page.  A cover letter to the revision should explain the nature of the 
revision and reference the specific permit sections being revised. 

For federal mines, a copy of the revision application must be submitted to all agencies on the federal mailing list 
(except OSM) at the same time the application is submitted to the Division, and proof of distribution must be 
submitted to the Division along with the application.  Copies of revision pages modified during the review process 
must be distributed in the same manner, along with proof of distribution.  Proof of distribution must be submitted 
prior to implementation of the revision. 

Permit No.: C -                  -                      Date:   /   /

Permittee:         

Street:

City:          

State:                  Zip Code:   -    

Brief Description of Revision:         

Public Notice Attached:  Yes   No (Required for PRs and TRs)

Bond Increase:  Yes   No Federal Non-Federal Mine

Proposed Change in: 
Permit Area -      Surface Ownership -

Disturbed (+/-)  .  Acres  Private Land (+/-)      .  Acres 

Permit (+/-)  .  Acres  Federal Land (+/-)      .  Acres 

Affected  (+/-)      .  Acres  State Land (+/-)      .  Acres

Mineral Ownership -   
Mineral Private (+/-)  . Acres Mineral State   (+/-)      .  Acres 

Mineral Federal (+/-)  .  Acres 

 1996  083 11 18 2020

Bowie Resources, LLC

Bowie No. 2 Mine

P.O. Box 483

Paonia

CO 81428

Revise the hydrology of the Pond J network. Update on the ground

locations of ditches, revise location of the East underdrain,

and remove the clean water ditch and add flow from this area

into the Pond J network.

✔

✔ ✔

0 0 0 0

0 0 0 0

0 0 0 0

0 0               0 0

0 0
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Ditch D-D2

Ditch D-D2 is formed when the flow from ditch D-D1 and ditch D-E1 join below
sediment pond C.  From the intersection of the two flows the ditch becomes a V-Ditch
that must be capable of handling the combined flow from the two ditches.

Ditches D1, D2, Culvert D1, Drainage area E, and Ditch E-1 have been incorporated into Volume XI

** SEE DESIGN BEGINNING ON PAGE VOLUME XI, APP. B-29

Culvert C-D1, D2 & E1

** SEE DESIGN BEGINNING ON PAGE VOLUME XI, APP. B-41

Culvert C-E1
Culvert C-E1 was deleted from the design Jan. 1998

TR-122 EXH-8-12 11/22



V-Ditch Design

Ditch Grade Minimum Grade Maximum Grade RipRap Peak
Min Max Depth Velocity Depth Velocity D50 Inch Flow

C12 7.0% 12.0% 0.84 6.5 0.76 8.0 9 6.84
C13 7.0% 11.0% 0.39 3.9 0.36 4.6 0.86

** C14 5.0% 50% Trapezoidal Channel C-Gulch 39.61
C15 7.0% 11.0% 0.38 3.8 0.35 4.6 0.75
C16 2.0% 5.0% 1.98 6.2 1.68 8.7 9 37.59
C17 7.0% 11.0% 0.46 4.4 0.42 5.1 1.33

*** C18 33% 33% 0.68 12.3 0.68 12.3 9 8.50
C19 25% 25% 0.21 4.9 0.21 4.9 0.29
C-20 7.0% 11.0% 0.40 4.0 0.37 4.7 0.93
C-21 7.0% 11.0% 0.38 3.8 0.35 4.6 1.02
C-22 7.0% 11.0% 0.91 6.9 0.84 8.2 9 8.87
C-23 7.0% 11.0% 0.97 7.2 0.89 8.5 9 10.31
C-24 40.0% 40.0% 0.61 12.6 0.61 15.5 21 6.84
C-25 10.0% 20.0% 0.18 2.8 0.16 3.5 0.16
C-26 7% 7% 1.00 7.3 1.00 7.3 10.74

** Riprap lined trapezoidal channel in C-Gulch - See pages 8-14 - 8-16
*** Line with gunnite, concrete or other material to prevent infiltration.

Ditch D1 SEE DESIGN BEGINNING ON PAGE VOLUME XI, B-29
D2 SEE DESIGN BEGINNING ON PAGE VOLUME XI, B-30
D3 20% 50% 0.10 8.5 0.30 4.2 6 0.60
D4 2% 10% 0.44 2.3 0.33 4.2 0.78
D5 2% 2% 0.38 2.6 0.38 2.58 0.74
D6 2% 2% 0.36 2.4 0.36 2.39 0.47

Ditch E1 SEE DESIGN BEGINNING ON PAGE VOLUME XI, B-31
G1 Renamed Ditch D-4
G2 Deleted from Design

Ditch SAE1 Deleted from Design
SAE2 Deleted from Design

Ditch FG1 30% 30% 0.21 5.4 0.21 5.4 0.33
Ditch GVB1 28% 28% 0.16 4.3 0.16 4.3 0.16

GVB2 17% 17% 0.15 3.2 0.15 3.2 0.11
GVB3 10% 10% 0.17 2.7 0.17 2.7 0.11
GVB4 47% 47% 0.20 6.5 0.20 6.5 6 0.35
GVB5 35% 35% 0.18 5.2 0.18 5.2 0.25
GVB6 15% 15% 0.20 3.7 0.20 3.7 0.20
GVB7 10% 2% 0.30 3.9 0.43 2.2 0.60

Berm along coal stockpile pad -  flow in ditches B 30, 31, 32
Height Velocity Height Velocity

1% 2% 1.00 2.8 0.87 3.6 4.00
Berms Freeman Gulch

2% 4% 0.34 1.9 0.30 2.5 0.33
  Provide riprap, gunnite or concrete lined V-Ditch as
  necessary  for  erosion protection.
  Ditches cut in rock will not require erosion protection.

Flow depth in feet does not include 0.3 feet freeboard.
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Culvert Summary and Minimum Size Requirements
Maximum Minimum

Flow Culvert
         Drainage or Culvert Contributing Flow CFS Inches

Culverts C-B1 Ditch B1 1.88 1.88 12
C-B2 Deleted from Design
C-B3 Drainage Area 0.67 0.67 12
C-B4 Deleted from Design
C-B5 Deleted from Design
C-B6 Deleted from Design
C-B7 Ditch B9 0.24 Ditch B8 0.67 0.91 12
C-B8 Ditch B10 1.17 1.17 12
C-B9 Ditch B12 1.62 Ditch B36 0.16 1.78 12
C-B10 Deleted from Design
C-B11 Ditch B15 3.56 3.56 18
C-B12 Drainage Area 1.76 Ditch B20 0.55 2.31 18
C-B13 Ditch B37 0.42 0.42 12
C-B14 Ditch B16 4.44 4.44 18
C-B15 Ditch B21 7.69 Ditch B24 2.63 10.32 24 Note 2
C-B16 Ditch B23 10.71 10.71 24 Note 2
C-B17 Ditch B-19 6.46 Ditch B-26 0.45 6.91 24
C-B18 Ditch B27 & 32 1.24 Ditch B22 0.45 1.69 12
C-B19 Culvert B18 1.69 Culvert B16 10.71 12.40 24
C-B20 Deleted from Design 0.00
C-B21 Drainage Area B - 25 Year Event 22.43 36
C-B22 Ditch B15 3.56 3.56 18
C-B23 Ditch B16 4.44 4.44 18
C-B24 Ditch B13 0.78 0.78 12
C-B25 Ditch B35 0.82 0.82 12
C-B26 Ditch B25 0.64 0.64 12
C-B27 Culvert B19 12.40 12.40 24
C-B28 Ditch B29 13.33 13.33 30
C-B29 Pond B/C Diversion Structure 0.00 18 Note 4

Culverts C-C1 Ditch C1 1.42 1.42 12
C-C2 Deleted from Design - Plugged with TR-119 0.00 12
C-C3 Ditch C2 1.46 1.46 12
C-C4 Ditch C4 6.38 6.38 24
C-C5 Culvert C13 11.57 Culvert C4 6.38 17.95 30
C-C6 Deleted from Design
C-C7 Ditch C8 33.95 33.95 36
C-C8 Drainage Area 0.09 0.09 12
C-C9 Deleted from Design
C-C10 Ditch C15 0.75 0.75 12
C-C11 Ditch C12 6.84 6.84 24 Note 2
C-C12 Ditch C17 1.33 Ditch C24 6.84 8.17 24 Note 2
C-C13 Drainage Area D-C5 renamed C-C13 (page 63) 11.57 24
C-C14 Ditch C12 6.84 6.84 24 Note 2
C-C15 Ditch C21 1.02 Ditch C22 8.87 9.89 24 Note 2
C-C16 Ditch C18 8.50 8.50 24 Note 2
C-C17 Ditch C19 0.29 0.29 12
C-C18 Deleted from Design
C-C19 Ditch C17 1.33 1.33 12
C-C20 Ditch C11 37.54 37.54 36
C-C21 Ditch C-C20 0.93 0.93 12
C-C22 Drainage Area 0.25 0.25 12
C-C23 Drainage Area 0.21 0.21 12
C-C24 Ditch C1 1.42 1.42 12
C-C25 Mine Water 0.50 0.50 12
C-C26 Drainage Area 1.66 1.66 36*
C-C27 Ditch B3 0.43 0.43 12

Culverts C-D1 SEE DESIGN BEGINNING ON PAGE VOLUME XI, B-41
C-D2 SEE DESIGN BEGINNING ON PAGE VOLUME XI, B-42
C-E1 Ditch E-1 0.00 0.00 12
C-G1 Deleted from design
C-G2 Ditch D-D4 0.42 0.42 12
C-G3 Ditch D-D3 & D6 1.07 1.07 24
C-G4 Ditch D-5 0.86 12
C-G5 Culvert D-1 9.70 9.70 36
C-G6 Pond C Primary Discharge 0.72 12

C-H1 Ditch H1 2.57 23.73 36**
CW Ditch 8.79 Ponds C& D Discharge 12.37

"J" Culvert designs located in Volume XI, Appendix B
** 36" in-place, design of C-26 requries a minimum of 10" be installed
** 42" in-place, design of C-H1 requries a minimum of 36" be installed

C-K1 Ditch K1 0.46 Ditch K2 0.97 1.43 12
C-K2 Ditch K3 1.70 1.70 12
C-K3 Wash down water 1.00 1.00 24

C-L1 Deleted from design.

Culverts SAE1 Deleted from design.
SAE2 Deleted from design.

Note 1 End sections must conform to fill slopes.
Note 2 An 18-inch culvert will handle 11 cfs with a HW/D ratio of 2.0.  If an 18-inch culvert is to

be used, assure rock headwall or road will provide 1.5' of head over top of culvert.
Note 3 Culverts C-B19, B20,B21 & SAE2 are located under old State Highway 133.  Maintenance

and repair of these culverts is the responsibility of the operator.
Note 4 Culvert B29 is the Pond B/C diversion structure.  Water will be diverted to C-B29

only during times when maintenance or clean out of Pond C is necessary.

EXH-8 - 31 -
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Water Control Measures 
 

Rule 4.09.1(13) requires that an appropriate underdrain be installed if seeps, springs 
or waterways, natural or manmade, are in the coal waste disposal footprint area.   A 
June 2013 inspection of the site found that seepage from the Fire Mountain Canal 
had surfaced in the upper diversion ditch.  Wet areas were also noted below the 
upper diversion ditch.  The seepage did not cause any perceptible flow.  The design 
of a rock subdrainage system is detailed below. 
 

The run-off and collection ditches are shown on Map 21 and Volume XI Figure 1. 
 Run-off from the benches will be directed to the east and west to collection 
ditches.  The east and west collection ditches D-J8 and D-J9 are; 1) lined with 
riprap where necessary to ensure they are stable; 2) constructed off the fill and; 
3) designed to safely pass the run-off from the 100-year, 24-hour precipitation 
event.   
 

See Appendix B for detailed design information of the run-off and collection 
ditches. 
 

Sedimentation Pond  
 

Sediment Pond J was modified so it will contain the additional run-off from the 
coal mine refuse disposal area.  The sediment pond and the general drainage 
plan for the waste disposal site were prepared by Tammerin Kae Stover-Bishop, 
Colorado Professional Engineer, No. 43402.  See Map 22-J. 
 
The total drainage area associated with the new coal mine waste disposal area is 
approximately 37 acres. The area was divided into separate watersheds draining 
into run-off and collection ditches designed to handle the run-off from the 100-
year, 24-hour precipitation event.  The drainage areas are shown on Map 20 in 
Volume II.  
 
The modified sediment pond was sized to contain the run-off from the 10-year 
24-hour precipitation event (1.8 inches).  This storm event will generate 
approximately 2.9 acre feet of runoff.  Sediment accumulation was estimated with 
the use of the Universal Soil Loss Equation.  The pond has been designed to 
contain approximately 3.93 acre feet of water and .58 acre feet of sediment.  The 
sediment pond will be dewatered if it contains water above the maximum 
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Q =     rate of water flow calculated by formula (0.16 to 64.0 cubic feet per minute) 
k =     hydraulic conductivity of clean gravel (2.0 to 200 ft/minute)1 
A =     column cross sectional area (4 SF) 
dh/dl = hydraulic gradient, the change in head over the length of interest (0.02 to 0.08). 
 
The estimated flow rate through the rock drain is 1.2 to 479 gallons per minute. The 
seepage from the Fire Mountain Canal does not have a perceptible flow.  Therefore, 
even if the rock drain can only pass 1.2 gallons per minute, it is adequate for the 
seepage from the Fire Mountain Canal.  The perforated pipe in the rock drain will 
significantly increase its flow capacity. 
 
The rock drain including the upper wide and tapering segment of the drain was wrapped 
in geotextile fabric.   Twelve inches of common fill was placed over the rock drain so as 
to protect against the entrance of surface water or leachate from the coal processing 
waste.  The perforated pipe in the rock drain extends the full length of the drain except 
for the final 20 feet which is a solid pipe.  The solid pipe will discharge into ditch D-J3.  A 
screen was placed over the outlet of the solid pipe to keep rodents out of the pipe.  
 
For the East subdrain, the majority of the rock drain will have 4 square feet of 3/4" 
screened or washed rock.  The upper section of the rock drain will have up to 200 
square feet of screened or washed rock.  The drain will have a slope of approximately 
2%.   Darcy's Law can be used to calculate the flow though the drain. 
   
Darcy's Law is Q = kA dh/dl 
where: 
 
Q =     rate of water flow calculated by formula (0.1 to 9.6 cubic feet per minute) 
k =     hydraulic conductivity of clean gravel (2.0 to 200 ft/minute)2 
A =     column cross sectional area (4 SF) 
dh/dl = hydraulic gradient, the change in head over the length of interest (0.02 to .08). 
 
The estimated flow rate through the rock drain is 1.2 to 479 gallons per minute. The 
seepage from the Fire Mountain Canal does not have a perceptible flow.  Therefore, 
even if the rock drain can only pass 1.2 gallons per minute, it is adequate for the 
seepage from the Fire Mountain Canal.  The perforated pipe in the rock drain will 
significantly increase its flow capacity. 

                                            
1 Principles of Geotechnical Engineering, Braja M. DAS, 1985, page 84. 
2 Principles of Geotechnical Engineering, Braja M. DAS, 1985, page 84. 
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