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January 13, 2021 
 
Rob Zuber 
Division of Reclamation, Mining & Safety 
1313 Sherman St., Room 215 
Denver, CO 80203 
 
Re:  Bowie No. 2 Mine, Permit C‐1996‐083,  

Technical Revision Number 122 (TR‐122),  
Adequacy Response #1      

 
Dear Mr. Zuber: 
 
DRMS’ letter dated December 21, 2020 transmitted its adequacy review for the referenced technical 
revision.  On behalf of Bowie Resources, LLC following are its responses to the DRMS’s comments 
and concerns. 
 
Adequacy Items 
 
1. DRMS:  In Volume III, page EXH 8‐29I (possibly, it should be 8‐29i), it appears that the page numbers 

referencing the SEDCAD model are not correct.  Please check this and revise as appropriate. 
 

BRL:  Please see revised Page EXH 8‐29i.  The page references have been updated, and the page corrected to 
EXH 8‐29i, and the revision number has been added to the page.   

 
2. DRMS:  In Volume XI, page 5 states that a 10‐year storm will generate 2.9 acre feet of runoff from 

the Pond J watershed.  This appears to be incorrect per page B‐4 of Appendix B in the TR‐122 submittal; 
the total runoff volume on B‐4 is 3.03 acre feet.  Please address this by changing the text on this page, or 
explain the apparent discrepancy in your adequacy response. 
 
BRL:  Please see revised Volume XI, page 5 as well as the runoff has been updated on Map 22‐J. 

 
 

3. DRMS:  Within the text of Volume XI (mostly likely on page 6), additional explanation should be 
added.  While the underdrain design proposed with TR‐122 does address seepage from the Fire 
Mountain Canal, additional text should state that this water control system will also control other 
potential sources of groundwater around Gob Pile #3.  In particular, it should explain why the east 
side of the gob pile does not require an underdrain such as the one that is constructed under the 
west side of the pile.   

 
BRL:   Please see explanation beginning on page 6.   
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4. DRMS:  While reviewing the text in Volume XI, some issues on page 6 came to light. The text on this 

page discusses a “three feet wide by one feet wide drain for the East subdrainage system.”  There 
appear to be typographical errors in this phrase.  Also, this appears to contradict page 7, which states 
that the cross‐section is four square feet.  
 

BRL:  The cross section will be 4 square feet.  Please see revised page 7.  
 

 
5. DRMS:  The four‐square feet on page 7 of Volume XI text also appears to contradict page 4b of this 

same volume.  The figure on page 4b (Gob Pile #3 Drying/Placement Location Operational 
Sedimentation Control Plan) shows the typical section as two feet by one foot.  Please address this 
apparent discrepancy. 

 
BRL:  Please see revised Page 4b, the underdrain will be four square feet.  

 
6. DRMS:  On page 7 of Volume XI there appears to be an error.  Perhaps the value of 9.6 cubic feet per 

minute should be 64.  Please check this and revise as appropriate.  Also, the reference is listed twice but 
only needs to be listed once.   

 
BRL:  Please see revised page 7.  

 
 

7. DRMS:  On pages B‐5 and B‐6 (Appendix B) the flow over the pond spillway is 45.4 cfs.  On page B‐51 
(SEDCAD for the 25‐year event) the peak discharge is 67.7 cfs.  Please discuss if/how these two flows are 
related, and edit the text or SEDCAD as necessary. 

 
BRL:  The discrepancy comes from the error of at one time running a 25‐year 6‐hour event (67.7 cfs).  The 
correct event is the 25‐year 24‐hour event which generates the correct flow of 45.4 cfs.   Please see revised 
pages Volume XI, App. B‐51 through B‐53. 

 
8. DRMS:  On pages B‐5 and B‐6 (Appendix B) the width of the spillway is listed as 8 feet.  In Map 22‐J, 

however, the bottom width is 5 feet.  Please check this and revise as appropriate. 
 
BRL:  The correct width is 8’. Please see revised Map 22‐J. 

 
9. DRMS:  Please discuss in your response letter (and update any submitted pages, as appropriate) the 

construction plans for ditches, given some discrepancies.  Ditch D‐1 and Ditch D‐2 are examples.  Within 
the table on page B‐2 (operations summary of ditches and culverts), these ditches are listed as V‐shaped 
ditches, but in the SEDCAD model they are trapezoidal ditches with a 10‐foot bottom (D‐1) and a 5‐foot 
bottom (D‐2).   

 
BRL:  Please see revised pages Volume XI, page App. B‐29 & 30.   

 
10. DRMS:  There is a discrepancy with the design flow for Ditch J7. It is 32.6 cfs in the summary table 

but 30.86 cfs in SEDCAD.  Please address this. Also, the summary table may have errors for Ditch J21 (the 
type and bottom width are not clear. 
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BRL:    Inexplicably, the flow for Ditch J7 is 32.6 on the structure summary page (App. B‐12), but 30.86 on the 
structure detail page.  The same is the case for Culvert J3.  Please see revised pages App. B‐22 and B‐34.  The 
design for Ditch J21 should have been a V‐Ditch.  Please see revised pages App. B‐66 and App. B‐2. 

 
11. DRMS:  Please explain some possible errors in the SEDCAD pages for the 25‐year event.  On page B‐

48 the design storm is described as a 24‐hour event, but on page B‐49 it is said to be a 6‐hour event. 
 
BRL:    The design even is a 25‐year, 24‐hour event.  Please see revised page B‐51. 

 
 

12. DRMS:  Please explain why pages in the SEDCAD models appear to be mixed together for different 
model runs.  For example, pages B‐54 and B‐55 have “25‐year” in the footer, but they are in the section 
for the 100‐year model.   

 
BRL:    The 25‐year pages were inadvertently inserted into the 100‐year SEDCAD run.  They have been 
removed and replaced with the 100‐year structure summary pages. Please see revised pages App. B‐56 & 
57.   
 
The following adequacy items relate to maps.  Please check that other related maps also address the items.  
For example, culverts and ditches on Map 20 should match their counterparts on Maps 21‐1 through 21‐4. 
 
13. DRMS:  On Map 15‐3 the sediment control BMP near the Filter Building may be located incorrectly 

(perhaps it should be north of Deer Trail Ditch).  Please check this and revise as appropriate. 
 
BRL:    Please see revised Map 15‐3. 

 
14. Map 20 does not clearly show the method for conveying flow from ditch J11 to culvert J4.  Please 

revise the map to show this.  Also, there are two “C‐J4” labels, and this appears to be an error. 
 
BRL:    Please see revised Maps‐20, 21‐3 and 15‐3. 

 
15. DRMS:  Map 20 does not show culvert J9 crossing the Fire Mountain Canal.  Please revise the map. 
 
BRL:    Please see revised Map‐20 and Maps 15‐3 and 21‐3 as those maps did not clearly show Culvert J9 
crossing the FMC either.  

 
16. DRMS:  Map 20 does not clearly show the method for conveying flow from culvert D2 to culvert J9 

(over the Deer Trail Ditch and across a slope).  Please revise the map to show this.   
 
BRL:    BRL was able to locate in the field the flow path from Culvert D2 to Culvert J9.  The culvert currently 
labeled as D2 is likely a CDOT culvert and should not have been included in the site hydrology.  The correct 
culvert D2 was discovered in the field, and is to the East of what is currently labeled culvert D2.   Flow from 
the revised location of Culvert D2 will flow into a newly discovered culvert (New Culvert J20), and culvert J20 
will flow into Culvert J9.  There are a series of small connecting ditches that have not been named or 
incorporated into the design due to their small size in nature.  Maps 20, 15‐1 and 15‐3 have been revised. In 
addition, new Culvert J20 has been included in the site hydrology.  Please see page App. B‐42.  Due to the 
number of pages that will be impacted with the addition of a new culvert, the entirety of Appendix B has 
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been renumbered and included as part of this adequacy response.  Culvert J20 has been included on page 
App. B‐2 and Map 22‐J 

 
 

17. DRMS:  Map 20 does not indicate the route of flow the leaves Pond C. It is not clear if this flow 
enters the Pond J system or not.  Please revise the map to make this clearer.   
 

BRL:    The flow from Pond C is shown on Maps 20, 15‐1 and 21‐1. The primary spillway is a series of pipes 
that flow from the embankment of pond C to the emergency spillway of Pond D.  “Dewatering Pipe” is 
annotated on both maps 15‐1 and 21‐1 and will now be on revised Map 20.  If Pond C discharges over the 
emergency spillway, the flow would be conveyed via Ditch D1 to Culvert C1.   

 
18. DRMS:  On Map 22‐J the word “Emergency” is misspelled.  This should be edited if other changes are 

made to this map. 
 

BRL:  Please see revised Map‐22‐J 
 
Please let me know if you have any questions.  
 
Sincerely, 
 

Tamme Bishop 
 
Tamme Bishop, P.E. 
Project Engineer 
 
 
Enclosures: 
Volume II:  Maps 15‐1, 15‐3, 20, 21‐1, 21‐3 & 22‐J 
Volume III:  Page Exh. 8‐29i 
Volume XI:  Text pages 4b through 8, Appendix B Pages App. B‐2 through 80 
 
Cc via email:  Basil Bear, Bowie Resources, LLC 
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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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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 3.0 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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sediment level.  This dewatering event should occur within 48 hours after the 
storm event which caused the water accumulation.  When sediment 
accumulation reaches 75% of the maximum sediment storage elevation, the 
sediment will be removed and placed in the waste pile. 
 
The mine waste pile and associated sedimentation structures are designed for 
compliance with the effluent limitations of Rule 4.05.2.  Drainage calculations are 
presented in Appendix B. 
 
Sediment pond J has been designed to increase its capacity.  Material from the 
excavation was placed in the foundation of the access road along the southern 
border of the pond.   The embankment will not be modified. 
 
Subdrainage System 
The purpose of the subdrainage system is to 1) intercept all sources of water, 2) 
be protected by an adequate filter, and 3) be covered so as to protect against the 
entrance of surface water or leachate or other coal processing waste.  In the 
case of gob pile #3, there have been no springs or seeps identified in the 
footprint of the pile.  The only source of water identified is from the Fire Mountain 
Canal.   
 
Two rock subdrainage systems consisting of durable non-acid-forming and non-
toxic-forming rock will be constructed to intercept seepage from the Fire 
Mountain Canal to assure the foundation of the coal mine waste pile does not 
become saturated.  The West drain will be about 100 feet wide near where the 
seepage emerges below the upper diversion ditch and then taper down to a two- 
foot wide by two feet deep trench.  A perforated pipe will be installed in the rock 
drain.  See Map 21-1 for details. 
 
The location of the East subdrainage system is shown on Figure 1.  The 
subdrainage systems will be very similar in design, the main difference will be the 
amount of rock in the upper area of the trenches.  The subdrains will be referred 
to as “West” and “East” subdrainage systems.   
 
The two subdrains are different in appearance, but function the same.  The intent 
of each subdrain is to capture water from the fire mountain canal and direct it 
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away from the gob pile. There has been no groundwater, seeps, or springs 
identified in the footprint, so there is no need to have the east underdrain match 
the design and configuration of the west subdrain.   
 
 
For the West subdrain, the majority of the rock drain has 4 square feet of 3/4" 
screened or washed rock.  The upper section of the rock drain has approximately 
200 square feet of screened or washed rock.  The drain has a slope of 2% to 8%. 
 Darcy's Law was 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 (0.16 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 

                                            
1 Principles of Geotechnical Engineering, Braja M. DAS, 1985, page 84. 
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where: 
 
Q =     rate of water flow calculated by formula (0.1 to 64 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. 
 
The rock drain including the upper wide and tapering segment of the drain will be 
wrapped in geotextile fabric.   Twelve inches of common fill will be 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 will extend the full length of the 
drain except for the final 20 feet which shall be a solid pipe.  The underdrain will 
discharge into ditch D-J11.  A screen shall be placed over the outlet of the solid pipe to 
keep rodents out of the pipe.  
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